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ABSTRACT 
 
The focus of this dissertation is my investigation into how primary school teachers can be guided to 
provide effective conditions for student learning on teacher-led school excursions to museums.  The 
dissertation follows my learning journey, beginning with my entering experiences as a teacher, museum 
educator and teacher educator and then following stages of literature search, questions, action and 
reflection.  The research design has affinity with action research and utilises an assemblage of 
methodologies which are empathetic with the study itself, principally observations and interviews. 
 
My thesis is that a framework based on strategies which reflect informal learning behaviours of family 
groups, learner-centred teaching approaches, and meaningful integration of school and museum studies, 
can create favourable conditions for student learning on excursions.  Further, with minimal professional 
development, classroom teachers can implement such a framework.   
 
The first of three field studies tested my understandings about current practices on teacher-led school 
excursions to museums.  Observations of 12 school excursions in Sydney, Australia, revealed a strong 
teacher orientation toward task completion rather than learning, and underlined the need to search for an 
alternative approach.   
 
Following a literature search on school visits to museums, social constructivist learning and teaching, and 
family visits, a School-Museum Learning Framework (SMLF) was designed. The SMLF was trialed in 
the second field study in which I was the principal teacher as well as researcher, working with a Year 5/6 
class.  The most significant finding was the students’ recognition and declaration of their own learning in 
an environment in which they had choice and ownership of their learning.  Consideration of the nature 
and measurement of learning in informal settings led to a tentative tool for indicating engagement in 
learning processes.  
 
In my third field study I investigated the broader application of the SMLF in four trials involving seven 
teachers.  The teachers participated in a one-day professional development seminar and then conducted 
their own school-museum programs.  The results showed the SMLF to be robust under a range of 
circumstances.   
 

My findings from the trials led to a refined flexible framework: School-Museum Integrated Learning 

Experiences in Science, which is based on three Guiding Principles: integration of school and museum 

learning; provision of conditions for self-directed learning and facilitation of learning strategies 

appropriate to the setting.  The findings from this research have significance for students, teachers, 

teacher educators and museum educators. 
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1. Introduction 1  

Chapter 1 
   

INTRODUCTION 
 

Sketching the map 
 
 

1.1 OVERVIEW 
 
Museums are educational institutions but are they always places of learning for school 
groups?  This dissertation is about the provision of effective conditions for student 
learning on school excursions to museums.   
 
My thesis is that effective learning experiences will result from the development of an 
approach to excursions which provides a clear purpose, choice and ownership of the 
learning process for the teachers and through them, for the students.  The findings 
contribute to knowledge about the incorporation and delivery of social constructivist 
learning theory to school group learning on science excursions.  My research results in 
a framework of guidelines for school-museum learning which can be adopted and 
adapted to suit individual teachers’ and students’ needs.  My findings show that by fully 
integrating school and museum learning, the teachers can provide effective conditions 
for their students to learn. Further, these learning conditions are enhanced when the 
teacher recognises the unique learning offerings and appropriate learning strategies in 
an informal setting. 
 
 
1.2 ESTABLISHING THE NEED 
 
Science excursions to museums are a part of most school programs for Australian 
students.  Children in booked school groups made up 14% of the 16.7 million visits to 
museums during 1995 (Richardson, 1996)  in Australia, a country with a population at 
that time of 18.1 million (McLennan, 1997) .  The number of booked school group 
visits is increasing yearly.  School group visits include those where an educational 
program is provided by museum education staff or those where the school teachers 
make their own plans to use displays and other materials available at the museum.  
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Museums are unique educational environments which can provide resources for life-
long learning as well as complementing studies in school programs.  Museums not only 
provide 3-dimensional reality and current information, but also offer the opportunity to 
place knowledge and its development in a wider environmental and cultural context.  
Over recent years many museums have been developing their understanding of and 
approaches to their audiences, recognising the need to link more closely the 
dissemination of information through this medium to the interests, attitudes and 
entering behaviours of their visitors.  These changing approaches are exhibited through 
increasing attention to audience profiles, to visitors’ perceptions of exhibits and to 
evaluation of exhibit effectiveness, with resulting changes to the styles of museum 
displays. (Hooper-Greenhill, 1993; Hooper-Greenhill, 1994; Miles, 1991) 
 
In summary, these changes can be characterised as a shift in institutions’ approaches 
from teaching to learning.  This shift in approach is congruent with the results of 
considerable study into the ways in which people learn science.  A social constructivist 
view of learning describes the construction of meaning from past and current 
experiences, facilitated by more experienced persons who can challenge the learner’s 
current views and help to establish a need, in the learner’s mind, to consider alternative 
ideas.  In school, recognition of this view of learning requires teachers to adopt a 
facilitative rather than a directive role, stimulating curiosity and challenging 
understandings.  Such practices are filtering into classrooms in Sydney, with teachers 
showing ever increasing awareness of the need to facilitate students’ learning, rather 
than controlling the entire learning agenda.  These views are also reflected in national 
and state curriculum statements and syllabuses in Australia. 
 
Despite this changing climate, however, adolescents interviewed in a Sydney study said 
that they did not visit museums in their own time because of their poor experiences of 
school excursions to museums (Callender, Chutwin, Wa Li, Tang & Neave, 1994).  
What is happening on excursions that leaves these young people with such a negative 
view of museums?  Excursions can be costly in time, money, school disruption and 
teacher anxiety.  It is therefore vital that they are educationally effective. 
 
My experiences as a museum educator suggested that practices which facilitate learning 
are rarely used when teachers bring classes to a museum.  Very traditional teaching 
practices are commonly being imposed on groups in informal learning settings such as 
museums.  Most of the teacher’s concern is about discipline and control; little attention 
is apparently being paid to what or if the students are learning.  While teachers 
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commonly believe that excursions are ‘a good thing’ they are vague about why they are 
taking the students out of school, and anxious about managing their students in these 
unfamiliar venues.    
 
 
1.3 A PERSONAL LEARNING JOURNEY 
 
These considerations led to my desire to investigate how to provide more effective 
conditions for learning during school excursions to museums.  In an early search of the 
literature, I found little attention had been paid to the class teachers’ role in school 
students’ learning during excursions.  I therefore embarked on a learning journey which 
initially involved confirmation of my views about current teaching and learning 
practices on excursions, followed by the development of a tentative framework which 
can provide teachers with strategies for facilitating learning, and the testing of this 
framework.   
 
As a teacher educator I have gained, through this journey, a deeper understanding of 
teachers’ expectations and attitudes to museums and learning, and how these can 
change.  I have developed my own skills and understandings of teaching and learning, 
particularly teaching and learning during school-museum programs.  In turn, these 
understandings have and will inform my own teaching of students in initial teacher 
education courses, my facilitation of students’ learning, and my scaffolding of student 
and practicing teachers’ learning of new approaches to school-museum programs.  The 
iterative, reflexive methodology used in this research involved the continual evolution 
of my learning about learning and about teaching.  Further, by travelling closely with 
the teachers, I gained greater insights into the collaborative nature of my teacher 
educator role. 
 
SELECTING MY TRAVELLING COMPANIONS  
 
Having decided to investigate school excursions to museums, my next consideration 
was whether to travel on this journey with class teachers or with museum educators.  
While the students and their prior experiences must have a major impact on museum 
visit learning, the other two major influences are the class teachers and the museum 
itself, including the displays and the staff.  Figure 1.1 illustrates the range of factors 
which at the start of this study I believed would influence students’ learning during 
excursions.  Clearly, it would be possible to investigate influences on learning during 
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school excursions through any of the three major factors illustrated - the children, the 
teacher or the museum, particularly museum educators.   
 
 

LEARNING ENVIRONMENT

TEACHER

preparation

visit museum
before excursionread museum

materials
knowledge of museum content
type of information available

learning approach used
in classroom

strategies used on visit

amount of work  done on topic
prior to museum visit

have a clear 
purpose for visit

comfort with 
learner-
centred 
approach

personal views & 
experiences of 
museums

previous 
excursion 
experiences

CHILDREN

motivation

amount of work done 
on topic

experiences 
of museums with 
their families

recognition 
of purpose of 
visit

participation 
in planning 
visit

knowledge of type
of information
available

curiosity
about topic

MUSEUM

education 
materials

physical 
facilities

types of displays 
and 
information 
available

range of learning 
experiences 
available

learning 
ethos

education 
staff:
knowledge
skills
attitudes

prior school
excursion 
experiences

 
Figure 1.1   Factors which may determine the learning environment for school  groups visiting 

museums 
 
I decided to focus on the role of the teacher in providing a learning environment, while 
recognising the impact of the children’s prior experiences.  As this research 
concentrates on learning by school groups, there must be some link between the 
excursion and activities at school, even if only to determine the reason for deciding to 
go on the visit.  My preliminary reading indicated that museum visits are most 
successful when they are accompanied by preparatory work at school.  A constructivist 
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understanding of the learning process emphasises linking of new with prior experiences 
in the development of understanding.  Together these factors point to the importance of 
linking school and museum learning.  The class teachers are the only ones who can 
ensure that school and museum learning are integrated.  I therefore considered that the 
key to change in the learning conditions provided for the students must be the 
class teacher.   
 
I was not, however, ignoring the importance of the role of the museum educator and 
believe that it is also crucial, although the nature of that role and the relationship 
between class teachers and museum educators may need reconsideration.  The current 
situation in Sydney is that the bulk of the responsibility for learning during excursions 
is implicitly placed on the museum educators.  It is their role to interpret the displays 
for school children.  It is their role to prepare worksheets for the children to use and 
packages for the teachers which provide ideas for activities before and after the visit.   
 
My decision, that for this investigation the role of the teacher was paramount, also led 
me to concentrate on museum visits that were led by the class teacher, with little input 
from museum educators.   
 
SELECTING THE VEHICLE  
 
My research design is qualitative and interpretive, and has an affinity with action 
research.  It is a learner-directed, reflective journey of investigation using an 
assemblage of methodologies which are empathetic with the research objectives.  
Beginning with my previous experiences as a teacher, museum educator and teacher 
educator, the dissertation follows my learning journey through evolving sets of 
questions, actions and reflection, each stage feeding into the next.  The journey 
included three field studies: the first to verify or modify my entering understandings 
about teacher-led excursions; the second to trial, under optimal circumstances, a 
learning framework which I developed based on my experiences and reading of the 
literature; and the third to investigate whether the framework could be adopted by 
practicing classroom teachers.   
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1.4 THE MAP OF MY LEARNING JOURNEY 
 
The map of my learning journey includes several stages, each beginning with a research 
question and corresponding to a chapter in my dissertation.  To emphasise the reflective 
pattern of my research each stage, following the first, is identified by the chapter title 
and a question in the left column.  The actions and reflections arising from the question 
are set out in the right column.   
 
Stage 1 of my journey was to establish the parameters which I have outlined in this 
chapter, and ended with articulation of my overall research question:  
   
 How can teachers be guided to provide effective conditions for learning on 
 teacher-led school excursions to museums? 
  
QUESTIONS ACTIONS AND REFLECTIONS 
 
Stage 2    Chapter 2   THE RESEARCHER AND RESEARCH METHODOLOGY:  
                                     Preparing for the journey 
 
2. With what attitudes, experiences and           
understandings do I approach this research,  
and how should I proceed? 
 Reflections on my own attitudes, 
 experiences and understandings about 
 teaching which would influence the 
 conduct of the research were incorporated 
 into an autobiographical essay.  Reading 
 and reflection led to a methodology 
 which matched the social constructivist 
 paradigm in which the study was placed.  
 It was qualitative, reflexive, and 
 borrowed from action research: it took 
 the form of a personal learning journey. 
 Before proceeding to develop a new 
 approach for excursions, I needed to 
 search the literature about effective 
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 excursions and to verify my assumptions 
 about current practices. 
 
  
Stage 3    Chapter 3  A FIRST LOOK AT THE LITERATURE: Other travellers’ 
                                     tales  
3. What are the major issues that the  
research literature reveals about  
school excursions to museums? 
 My first search of the research literature 
 on school excursions to museums 
 showed that very little work had been  done  
 on the role of the class teacher. 
 Reflections on major issues revealed in 
 the literature guided the first field study 
                                                                      questions. 
 
 
Stage 4    Chapter 4  BASELINE STUDY: In through the eyes and out through  

                                                      the pen  
 
4. How accurate are my prior perceptions of  
school excursions to museums in Sydney? 
 Field study questions: 

4.1 What learning purposes, preparation,  
interactions and follow-up do teachers provide  
when they take their classes on excursions   
to museums? 
4.2 Are the topics of the excursions linked  
to the current classroom topics? 

   The first field study, the Baseline Study,
 involved observation of and interviews with 
 students and teachers from 12 primary 
 (elementary) and secondary schools 
 visiting one of two venues in Sydney.  
 Reflections on relationships between the 
 Baseline Study results and the major 
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 issues identified in the research literature 
 led to my recognition of the need to shift 
 the focus of school excursions from 
 teacher-directed to learner-directed and 
 from task-oriented to learning-oriented.
  
 
Stage 5    Chapter 5  A BROADER LOOK AT THE LITERATURE INFORMS A 
                                     SCHOOL-MUSEUM LEARNING FRAMEWORK:   
                                     A tentative pathway for teachers 
 
5. What alternate approaches for excursions  
could be developed, which would facilitate  
student learning during museum visits?   
What can be learned of relevance to this study 
from family visitor behaviour in museums and  
from research into social constructivist  
teaching approaches? 
 My second search of the literature was 
 broadened to cover three fields:  
   -school children learning in museums; 
  -family behaviours in museums; 
  -constructivist approaches to teaching 
   and learning. 
 Ideas from the three fields were 
 synthesised to develop a School-Museum 
 Learning Framework (SMLF).  This 
 framework needed to be tested in the field. 
  
Stage 6  Chapter 6   RESEARCHER’S TRIAL OF THE SCHOOL-MUSEUM  
  LEARNING FRAMEWORK: It was fun being with my friends  

  and learning things at the same time  
 
6. How feasible and effective is my SMLF? 

Field study question: 
6. How feasible is the implementation  
of my school-museum learning framework? 
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  The second field study, Researcher’s   
                                  Trial of the SMLF, was conducted by the 
  author as a participant teacher/researcher 
  working with a Year 5/6 class and its  
  teacher.  Observations, interviews and 
  diaries showed that under optimal  
  circumstances the SMLF could readily be 
  implemented, but did it provide effective 
  conditions for learning? 
 
 
Stage 7    Chapter 7  ASSESSING THE LEARNING ORIENTATION PRODUCED 
 BY THE SCHOOL-MUSEUM LEARNING 
 FRAMEWORK: You remember things that you want to know 
  

Field study question: 
7. How effective is my  
School-Museum Learning Framework  
in producing a learning orientation? 

 The Researcher’s Trial results were 
 analysed using three pathways: 
 - a newly developed instrument to assess 
   engagement in learning processes; 
 - students’ declarations of learning; 
 - changes in understanding assessed 
  using pre- and post- learning unit 
 instruments. 
 Reflections on the strong evidence of a 
 learning orientation resulting from use of 
 the SMLF in the Researcher’s Trial led 
 to my interest in the extent to which this 
 was due to the optimal circumstances in 
 which it was conducted. 
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Stage 8    Chapter 8 TEACHERS’ TRIALS OF THE SCHOOL MUSEUM 
 LEARNING FRAMEWORK: They really felt they were being 

 independent learners 

 

8.  Could classroom teachers adopt the SMLF?  
Field study question: 
8. How robust is the School-Museum  
Learning Framework under a variety of  
class and teacher circumstances, and with  
limited teacher professional development? 

 In the third field study, the Teachers’ Trials 
 of the SMLF, seven teachers from four 
 schools trialed the framework, following a 
 one-day professional development seminar. 
 Progress through the Teachers’ Trials was 
 developmental, with teachers from each 
 school able to benefit from my reflections 
 on previous schools’ experiences. 
 The data gathered during the Teachers’ 
 Trials revealed that the SMLF could 
 readily be implemented by these seven 
 teachers.  Reflections on the variety of 
 ways in which the teachers adopted and 
 adapted the Framework led to consideration 
 of refining the SMLF to render it 
 sufficiently flexible to suit any school class,
 teacher  or  museum venue. 
 
Stage 9    Chapter 9 SCHOOL-MUSEUM INTEGRATED LEARNING  
  EXPERIENCES IN SCIENCE (SMILES): A flexible 
 pathway for teachers’ journeys  
 
9. How can the findings from the Researcher’s  
and Teachers’ Trials be used to refine the  
framework to render it readily adaptable by  
teachers and how can teachers be helped to  
adopt the framework? 
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 Reflections on both the Researcher’s and 
 Teachers’ Trials led to modification of the 
 SMLF.  The modifications resulted in a 
 more flexible framework, called School-
 Museum Integrated Learning Experiences 
 in Science (SMILES). Possible models 
 for professional development programs 
 were explored. 
 
 
Stage 10  Chapter 10  SYNTHESISING MY LEARNING: Journey reflections and  
 tales for further travelling   
 
10. How have my understandings changed  
through this learning journey?  What are the  
major findings and their significance for me as  
a teacher educator and for others for whom  
these results have relevance?  
 Reflections on my developed 
 understandings regarding: 
 - museum excursions; 
 - teachers’ and students’ attitudes to  
    museums; 
 - learning; 
 - teachers, teaching and teacher education.  
 Questions for future learning journeys 
 were considered. 
 
1.5  THE NEXT STAGE IN THE JOURNEY 
 
Having established a need for my learning journey and mapped out the route, the 
following chapter describes the second stage: preparing for the journey.  Firstly, I 
disclose my entering perceptions regarding school excursions to museums, grounded in 
my personal experiences as a student, teacher, museum educator and teacher educator.  
Secondly, I discuss the selection of a methodological vehicle which is appropriate for 
my journey.  Chapters 3 to 8 describe each stage in my research journey.  Chapters 9 
and 10 synthesise my findings. 
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In order to expedite the reading of the remainder of my journey, I describe below the 
manner in which a number of terms have been applied throughout this dissertation and 
explain some conventions in layout that I have used.   
 

 

Table 1.1 TERMINOLOGY AND CONVENTIONS USED IN THIS   

  DISSERTATION 

 
Term    Meaning Applied In This Dissertation 
Museum visit, 

excursion,  

field trip 

- museum visit and excursion are used interchangeably.  Field trip, 

found most frequently in American publications, has been avoided. 

In Australia this term has the specific meaning of going outdoors, 

generally into the natural environment, and is rarely used for 

visiting institutions which have walls or fences. 

 

School-museum learning unit - learning units which incorporate learning components at school 

and at a museum. 

 

museum - a broad and generic meaning is used, to include all institutions 

which collect and/or display information. It includes science, art, 

natural history, cultural and history museums, zoos, aquaria, 

botanical gardens, field study centres and science centres. 

In this dissertation I have used lower case for the word 'museum' in 

its generic sense, incorporating all the types of institutions listed 

above. 

In the Baseline Study this refers collectively to the two institutions 

in the study. 

Museum, first letter 

capitalised 

-  refers specifically to the Australian Museum in Sydney. 

 

Science Centre, 

capitalised 

- refers specifically to the CSIRO Science Education Centre in 

Sydney. 

 

Exhibit - a large exhibition with a central theme, such as one would find in 

a full gallery of a museum, for example an exhibit on dinosaurs. 

 

         continued over 
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Table 1.1 continued  

Interactive, manipulative,  

hands-on  

 

- displays with which the visitor can interact with their hands as 

well as their minds, including computer games and simulations, 

science experiments and specimens to be handled. 

 

Informal setting - used to apply to all the institutions within my generic definition of 

museum.  Some discussion of this term and its relationship to 

formal and non-formal can be found in Chapter 5.  

 

 

Conventions Used In The Dissertation: 

 

Quotes 
 
Quotes from the literature are presented in this typeface. 
 

Quotes from the data are presented in this typeface. 

 

Tables, figures and appendices

 

Tables and figures have been numbered to correspond with the 

chapter in which they appear.   

Appendices have been numbered consecutively. 

 

References Referencing follows American Psychological Association (APA) 

style. 
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Chapter 2  
 

THE RESEARCHER AND RESEARCH METHODOLOGY  
 

Preparing for the journey 
 
 
2.1 INTRODUCTION 
 
The focus of this research is my investigation of the roles played by teachers in 
facilitating learning by school students in informal settings.  It is based on a social 
constructivist theoretical framework.  As the investigator I carry a range of experiences 
which impact on the selection, conduct, analysis and interpretation of the research.  
These experiences include my own learning experiences, my teaching experiences at 
secondary school and university, my experiences working in a museum, my reflections 
on those museum experiences, my increasing understanding of social constructivist 
theories of learning, their application in the classroom and the associated roles of 
teachers, and my interpretations of these theories in the light of my experiences. 
 
The patterns of questioning, testing and interpretation in this research study are 
inherently influenced by my understandings which have evolved through my life 
experiences.  A recognition that the way in which we address new learning situations 
reflects prior understandings and experiences underlies the learning paradigm in which 
this research is based.  I therefore acknowledge the impact of my preconceptions on this 
study by beginning with an autobiographical essay which includes a statement of my 
perceptions of excellence in science teaching.  These experiences and perspectives 
guided the formulation of the research reported in this dissertation.  The methodological 
vehicle which I used for the journey is described in the second part of this chapter. 
 
 
2.2 THE BAGGAGE I CARRY - A PERSONAL STATEMENT 
 
School and university 
My schooling and undergraduate education were conservative.  I attended an all-girls, 
culturally homogeneous secondary school, wavering between the A and B class.  I 
remember being constantly told by my teachers that I could achieve better grades, but 
never convinced that this was so.  My move into science teaching was strongly 
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influenced by others: an excellent senior secondary science teacher, a boyfriend with an 
interest in science, and a father with a fairly narrow selection of possible careers for his 
daughter.  The winning of a teaching scholarship swayed my father’s decision to allow 
me to attend university and study science for teaching, as he considered teaching a 
suitable career for his daughter.  At university, I achieved average grades but greatly 
enjoyed the experience.  A biology education lecturer who expressed genuine 
enjoyment in her teaching of science strongly influenced me and left me with a deeply 
held belief in the importance of making all classroom experiences relevant to the 
students. 
 
Secondary science teacher 
My career as a classroom teacher in school in the early 1970’s was short lived.  I taught 
science in a city girls’ high school very similar to the one I had attended myself.  I was a 
very ordinary teacher: I followed the syllabus, and 'covered' what had to be done.  I 
found that I developed a good relationship with most of the students, but struggled with 
the content that I had to teach to the senior classes (being given a top senior class in 
chemistry when I had a biology degree with minimal passes in chemistry).  I enjoyed 
working with the students in the lower stream classes, but was frustrated by the 
hypocrisy I could see around me.  In particular, this frustration was personified in the 
headmistress, as she was called then, who read the same speech each year at speech day, 
in which she told the students they must speak publicly, not read speeches, and in which 
she said all students would start the following year fresh, none of their past behaviour 
would be remembered.  This ‘fresh start’ only seemed to last about two days, and soon 
enough each year the same names were being called over the intercom system to “Come 
to the Office”.    
 
After only a very few years I realised that I was fitting into a mould I disliked.  I heard 
myself speaking to the students one day as I walked across the playground.  It was lunch 
time and they were sitting in a circle finishing their lunches and talking quietly.  Did I 
pass some pleasantry, or simply say "Hello"?  No!  I put on my teacher persona and 
said:  "Now make sure you don't leave any papers behind when you get up".   
 
I have no idea why it was that I heard myself on this occasion and had not on the many 
other occasions when I must have made equally unpleasant and unnecessary comments.  
The result was, however, that I went home and opened up the employment section of the 
newspaper.  I decided that I did not like what I was turning into - if that was the way a 
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teacher behaves without even thinking about it, I no longer wanted to be a school 
teacher. 
 
Museum educator 
I was fortunate to find a position as an education officer at the Australian Museum, a 
large natural history museum.  This sounded an attractive job: it used my zoology 
degree, teaching qualifications, emerging interest in environmental education and a few 
other skills I had accumulated, but would allow me to leave the disciplining role behind.  
I stayed in this position for eleven years, and learnt a great deal about teaching, and 
many other things.   
 
When I started in my museum educator position in the mid 1970’s, the teaching was 
really very simple, and quite repetitive.  A teaching pattern had been established by the 
existing staff and I was encouraged to follow it.  The structure was the same for each 
class,  although with a variety of topics, and of course with different children each time.  
I taught students from Kindergarten (5 year olds) to Year 12 (18 year olds).  I suppose 
the first really important skill that I developed was to quickly and efficiently find out 
some measure of the prior knowledge of the children in each new group that I met.  I 
rapidly learnt that there was little point in asking the teachers what the students had 
done on the topic, or what they knew - the teachers generally seemed to either grossly 
underestimate or overestimate the children's entering knowledge or understanding of the 
visit topic.  So I developed a questioning technique which I used at the beginning of 
each session, and then adjusted the rest of the session accordingly.  No two sessions 
were identical, but there certainly was a degree of similarity.  Lesson preparation was 
not a large component of my work! 
 
There were some significant features that I recall from my early days at the Museum.  
Despite the fact that the students had come to a museum, which had the ‘real thing’, the 
lesson sessions were conducted with the students sitting in rows in a classroom and 
listening, with the occasional waving around of a stuffed koala or a fossil fish at the 
front of the room.  They watched a film, and then they were allowed to file past the 
specimens and have a very quick 'pat'. 
 
The sessions were generally run with double classes - 60 children.  The two class 
teachers sat at the back of the room, and more often than not chatted or even knitted.  
They never participated in the lesson.  After the classroom session, students were given 
worksheets, which neither the students nor the teachers had seen before, and we all 
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snaked off to the museum galleries.  Here the teachers took on a disciplinary role but 
left all management of the learning to the museum education staff.  I smiled wryly on 
many occasions when the class teacher said to me about the classroom session:  "That 
was really good, you ought to be a teacher!".  
 
I would like to step aside from my narrative at this point, to reflect on some issues that 
the story thus far raises.  I now realise this pattern which I have just described would 
have been the most common experience that current teachers had as school students and 
as teachers.  Teachers have been imbued in a culture which assumed that when you take 
a class to a museum, you hand the learning over to an expert, and take no part in the 
learning aspects of the event yourself.  In those days there was no expectation on the 
part of the museum staff, or the teachers themselves, that the visit would have any 
connection or link with what went on at school, or that the class teacher had any input 
into what happened during the visit.  The responsibility for this view lay with both 
parties - the museum educators and the teachers.  Both sides knew exactly how to play 
the game.  The comments from teachers reflecting surprise at the museum staffs’ 
teaching skills may have reflected two attitudes of the teachers: a lack of recognition 
that the Museum considered its educational role seriously and would employ trained 
teachers to conduct sessions for visiting school groups, and secondly, amazement at 
seeing how various members of their own classes responded to a different teacher and 
perhaps a different teaching approach. 
 
To continue with my narrative:  After 'teaching' in this fashion for a few years, some of 
my colleagues and I decided there must be more interesting experiences that we could 
offer our young visitors.  Slowly we introduced changes: hands-on sessions, activities, 
interaction with museum staff.  We also prepared teachers' packs and sent sets of 
worksheets to the teachers prior to their visits, asking them to select the one that they 
felt best suited their class, or to use these as a basis from which to develop their own.  
We were dismayed that at the time of the visit the teachers often indicated no 
knowledge of the pack that had been sent to the school ahead of the visit and very rarely 
modified the sheets to suit their class.  When we went further, and set up rooms with 
activities and specimens and invited teachers to run their own classes using our 
facilities, the reaction was actually hostile!  On reflection, I think the teachers felt that 
we (the education officers) were abrogating our responsibility.  The idea that they, as 
class teachers, had some responsibility for the learning on excursions did not seem to be 
considered.  My observation of teacher-led classes indicated a dominant emphasis on 
control and structure with little consideration of learning. 
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Practices have moved on since then: the provision of pre-and post-visit material by 
museums is commonplace, and there is a range of interactions between museum staff 
and class teachers.  Some elements of the above story still remain, however, and I will 
address these, where appropriate, in the dissertation. 
 
Science education centre manager 
Following a long and varied time at the museum, during which I worked in country 
areas with travelling exhibitions and was involved in exhibition and education program 
development, I moved on to a new position which entailed developing and managing 
the CSIRO Science Education Centre, a small hands-on science education centre.  The 
first year was spent setting up this Centre.  Apart from the physical development of the 
Centre, this period allowed me considerable time to really think about the educational 
goals of such a place.  I reflected on what we had been teaching at the Museum, and the 
impact this may have had on the students.  I thought about what were the really 
important things that young people should or could learn on a one-off visit to a small 
laboratory full of short experiments, situated inside a very large building with long 
corridors, closed doors, and the occasional male in a white coat and glasses scurrying 
along the corridor and disappearing through a door (I am not being sexist or 
stereotyping here - this was the real situation - it was a physics laboratory where two 
percent of the research staff were women). 
 
My thoughts turned to the nature of science, and to the big, important ideas of science, 
and moved away from details (who cares, apart from a very few specialists, what the 
specific name is for a particular native mouse?).   
 
The Centre which I developed did put emphasis on the applications of scientific 
endeavour in everyday life, and gave students a taste of some exciting research being 
carried out in Australia.  When I look back now, however, my teaching approach was 
still relatively conservative.  The students followed recipes to do the experiments.  Yes, 
I had the students working in small groups.  Yes, I allowed them choice: they could 
select the experiments they wished to do (but, of course, they rarely knew what they 
were choosing between, so the selection was rather arbitrary).  Yes, they could stay as 
long as they liked at each experiment, there were no time bells.  So there were some 
attempts to give autonomy to the learners.  However, they were not encouraged to ask 
their own questions, develop their own experiments, or open their own lines of 
investigation.  I was still constrained by my own prior experiences. 
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During this time, however, my interest turned from teaching to learning - and I began to 
read more extensively about research into learning in science.  I also started to watch the 
teachers and their classes more analytically.  I realised that the behaviour of the classes 
very closely reflected those of the teacher - if I met the class before the teacher, I could 
predict the teacher's approach quite accurately.  My analysis called on many experiences 
at the Museum as well as the Science Education Centre (and had some moments of 
horror as I recalled my own classroom behaviours).  I also noticed that in the Centre, as 
in the Museum, the teachers handed the classes over to me, and wished to play little role 
in their students’ learning.  This lack of involvement may have been exacerbated by the 
nature of the set of experiments available.  There was a fairly strong emphasis on the so-
called 'hard sciences': physics and chemistry.  For primary (elementary) school teachers 
in particular, this was foreign territory.   
 
In this totally hands-on setting, I constantly encouraged the teachers to participate, but 
was often not successful.  Once again, despite preparing and sending extensive material 
about the nature and purpose of sessions in the Centre, as well as details of what they 
would find at the Centre, the students were rarely prepared in any way at all.  They 
apparently had an enjoyable time while they were there, but I was concerned about what 
they really understood.  Without extensive follow-up work by the teacher I felt the big 
messages would be missed. 
 
Science teacher educator 
My observations of teachers and their impact on the students' learning led me in the 
direction of teacher education, and my move in 1991 to a position as science teacher 
educator at the University of Technology, Sydney.  As a beginner in this field, and 
encouraged by my museum educator colleagues, I was keen to show beginning teachers 
how to use museums as places for learning.  I was rapidly disenchanted with this idea.  
Beginning teachers are, understandably, far too concerned with how to manage their 
class and what to teach and - if we are lucky - the nature of learning, to be interested in 
hearing about such esoteric ideas as learning in museums!    
 
As an integral part of my role as teacher educator I read widely about teaching and 
learning.  I was working with colleagues who held firmly to a broadly constructivist 
view of learning, and was attracted to the Interactive Teaching Approach (Biddulph & 
Osborne, 1984c; Faire & Cosgrove, 1988) which involved provision of experiences that 
stimulated the students to raise their own questions which they then investigated.  When 
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provided with the opportunity to teach a first year primary education class in science 
content, I decided to trial this interactive teaching approach using in addition some 
elements of a cooperative learning approach (Hassard, 1990).  The students and I 
greatly enjoyed this experience, and an evaluation of the trial revealed largely positive 
results (Griffin, 1993).  I subsequently used aspects of this approach in much of my 
teaching at university, and found that many students reacted very positively to the 
opportunity to have some control over their own learning.  Conversely, a number of 
students found it difficult to take on this role after 13 or more years of dependence as 
learners, and considered that, as their lecturer, I was ‘not teaching them anything’. 
 
 
2.3 AN ENTERING PERSPECTIVE ON EXCELLENCE IN SCIENCE  
 TEACHING 
 
My experiences and learning as a teacher educator have created a personal perspective 
highly relevant to the research to be reported here - my perspective on excellent science 
teaching.  Reading related to my position as a science teacher educator has revealed to 
me the considerable body of recent research that has dramatically increased 
understanding about the ways in which children learn, particularly in science.  From this 
literature I have selected a set of characteristics of excellence in science teaching which 
guide my practice as a teacher educator, and are embedded in my approach to the 
research reported here.  Writers who influenced my views at the time of beginning this 
research included:  Biggs, 1991; Biggs & Telfer, 1987; Bonnstetter, Penick & Yager, 
1983; Claxton, 1990; Claxton, 1991; Cone & Kendall, 1978; Duckworth, 1987; Duschl, 
1990; Fensham, 1983; Fensham, 1988; Fraser & Tobin, 1989; Hancock & Comber, 
1987; Harlen, 1985; Hassard, 1990; Kahle, 1985; Novak & Gowin, 1984; Nuttgens, 
1988; Osborne & Freyberg, 1985; Penick & Yager, 1983; Penick & Yager, 1986; 
Ramsden, 1988; Rogers, 1983; Schibeci, 1980; Schön, 1987; Yager & Bonstetter, 1990; 
Yager et al., 1990; Yager & Penick, 1984.  Based on a synthesis of and reflections on 
this reading, my perspective on excellence in science teaching fell into four categories: 
 
A personal commitment to learning and to science 
Excellent science teachers demonstrate their own enthusiasm for learning by expressing 
curiosity about the world around them and modelling enjoyment in the process of 
learning and critical thinking.  They model, and encourage in their students, 
resourcefulness, persistence and creativity.  They involve students in experimental 
investigations rather than proofs, and encourage discussion about validity, variability 
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and trends rather than truth or facts.  Through personal experience, reading and 
discussion they encourage in students an appreciation of the history and philosophy of 
science. 
 
An understanding of the breadth and interrelationships of science knowledge 
Excellent science teachers help students to uncover a subject, rather than to cover it, and 
to see relationships between concepts within and across traditional subject-matter 
disciplines.  They familiarise students with a few key phenomena, emphasising that 
learning when and where to use their knowledge is as important as increasing their 
knowledge.  Excellent science teachers emphasise that science as a subject is within the 
context of the students’ total environment and integral to their world. 
 
A commitment to students' learning processes 
Excellent science teachers see learning and teaching as a continuous, interactive 
process.  They understand that students enter the classroom with a personal set of prior 
experiences, attitudes and understandings and show that they value students’ own ideas.  
They engage and encourage students in the investigation of their own ideas, developing 
the interest, ability and self-confidence to be independent learners.  Excellent science 
teachers create trusting environments in which students feel safe to think about and 
express opinions, to reflect, and to communicate and try out their ideas on each other. 
 
A breadth of teaching approaches, applicable to particular students and 
environments 
Excellent science teachers recognise the need to match learning behaviours and styles 
with student preferences.  They consider the learning process as a whole resulting from 
the combined effect of individual teaching strategies each of which have their particular 
scope and limitations.  They approach the teaching of science as a process or a journey 
and accept that not everything has to be completed.  While holding clear goals, the 
specific ‘product’ may only be one outcome of the other main purpose of learning to 
learn - though an outcome that is necessary on some occasions to create the confidence 
to persevere and gain the satisfaction of a tangible result. 
 
 
2.4 REFLECTIONS ON MY EXPERIENCES AND PERSPECTIVES 
 
When I reflected on this narrative, my changing and developing views on teaching both 
in and out of school became apparent.  As a beginning teacher, I considered the most 
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important aspects of teaching to be knowing the content and disciplining the class.  My 
emphasis at that stage, and even through my time as museum educator, was on teaching 
rather than learning.  On reflection, my narrative talks a great deal about teaching and 
teachers, and little about learning or learners.  It is only very recently that the role of the 
learners as central to the learning process has surfaced in my thinking, although I began 
to move in this direction as I considered the teaching/learning process when developing 
and running the Science Education Centre.  Did this teacher-centred emphasis result 
from my own schooling, my university education, the influence of my peers?  No doubt 
all of these aspects were influential.  I believe it also resulted from the prevalent 
approach to schooling during the 1960’s and 70’s.  Both at the high school at which I 
taught and at the Museum, I had dominant supervisors who encouraged me to follow the 
‘way things were’, and in fact actively opposed any change in teaching approaches.  
These, coupled with a mediocre sense of my own worth, meant that it took some years 
for me to develop the self-confidence to value my own views and push for change.  
Encouragement  from key staff at the Museum led to a change in my self-opinion and 
hence to a belief that I could be an agent of change.   
 
These personal experiences have underlined my recognition of the need to encourage 
self-confidence and independence in learners, which a learner-centred approach to 
teaching fosters.  While my view on excellence in teaching is based on my reading of 
others’ views, it also reflects my own inherent positive and negative experiences as both 
a learner and a teacher. 
 
It is, then, with a great deal of baggage on my shoulders that I entered this research 
study!  I entered with experiences which indicated that frequently students were not 
being provided with optimal opportunities to learn when they were taken by their 
teachers to museums.  As a museum educator, I was disappointed and frustrated by the 
teachers’ apparent lack of attention to facilitating student learning evidenced by poor 
preparation: not reading material sent to school before the excursion or visiting the site 
ahead of the excursion; and not attempting to place the visit in a relevant context for the 
students.  Rather, teachers were using worksheets as discipline tools, telling students 
‘not to touch’ when the displays were intended to be handled, and expressing more 
concern about disciplinary behaviour than about enjoyment or learning.  My own 
learning as a teacher educator had shown me clearly that there were conditions which 
promoted successful teaching and learning.  Together these perspectives led me to 
consider that there was little interweaving of excellent teaching and learning practices 

into the way in which school excursions to museums were conducted.  The structures 
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generally imposed on these visits by teachers appeared to impede rather than facilitate 
learning.    
 
 
2.5 AN APPROPRIATE VEHICLE FOR MY RESEARCH 
 
Three principle factors influenced my choice of research methodology:  the setting in 
which, and the participants with whom the research was to take place, that is, school 
students and teachers involved in school-museum learning programs; my understanding 
of the research process and its relationship to learning; and my intentions as the 
researcher, which involved personal learning as well as finding results which could be 
generalised. 
 
The setting and participants 
This study involves school teachers and their students.  There are many circumstances 
which have an impact on learning in school class groups: no two teachers are alike, no 
two classes are alike, no two schools are alike.  No two days with the same teacher and 
the same class in the same classroom or in the same informal setting are alike.  Teaching 
strategies cannot be isolated from the purpose, commitments or intentions of the 
teachers carrying these out.  Similarly, interpretations of the outcomes cannot be 
isolated from the entering perceptions of the researcher.   
 
A qualitative methodology allows the exploration of these complex processes and 
interactions in a learning situation (Threadgold, 1985).  My methodology reflects Miles 
and Huberman's (1994) 'collaborative social research' where the action is collaborative 
and takes place in a social setting.  The role and the views of both the researcher and the 
participating teachers are an integral part of the process.  By giving the teachers 
autonomy and hence commitment to the project a true trial of the teaching strategies in 
my tentative School-Museum Learning Framework could be investigated.  Differing 
circumstances are the very essence of schools, teachers and classes.  Teachers in my 
studies interpreted the Framework presented to them in different ways, tailoring it to 
suit their own particular circumstances.  It is these varying circumstances which made 
the study robust in its outcomes (Kelly, 1985). 

 

My understanding of the research process and learning 
The selection of a qualitative methodology for the research reported in this dissertation 
is grounded in my relativist view of science and epistemology, and reflects the social 
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constructivist framework of the study.  Learners make sense of their world by 
developing personal constructs which they constantly test against experiences and 
revise to meet new circumstances.  The social constructivist view that I hold emphasises 
developmental learning in a social context.  Within this context, however, individuals 
develop their own set of constructs from any experience, and no two individuals will 
interpret nature alike.  Taking this position means that not only is it possible for people 
to construct personal knowledge but that it is inevitable (Hein, in press).  Further, 
Fensham, Gunstone & White (1994, p.5) speak of the reflexive and iterative relationship 

between knowledge and actions - one feeding on the other.  
 
This description of learning also describes the research process - researching and 
learning being essentially the same process - research having the added criterion of a 
special intention to make the knowledge public (Bawden, 1991).  So, following the view 
that research is a specialised form of learning, and learning is the development of 
personal meanings, then we can carry out no research without imbuing it with our 
mental constructs (Hein, in press).  Hence, my methodology mirrors the social 
constructivist theoretical framework in which the study is situated.  
 
Qualitative research is based on an assumption that the researcher is an inevitable part 
of the research process.  The researcher is directly involved in the methods used which, 
in my research, are principally participant observation, video-tape analysis, semi-
structured interviews and document examination.  Qualitative analysis of the data 
requires extensive input from the researcher by identifying emergent categories and 
issues, but at the same time respecting the subjects of the research by letting them tell 
their own story through quotations and excerpts from original data (Hein, in press).   
 
The intention of the researcher - a personal learning journey 
A qualitative methodology acknowledges the problematic element of the objectivity of 
the researcher and deliberately incorporates the researcher's subjectivity.  The findings 
are not fixed in any ultimate sense but are the researcher's construction revealed in an 
interactive process involving the participants and the researcher (Guba & Lincoln, 
1989).  Hence, such an approach allows the researcher to be the major learner. 
 
The study described here has thus used a research (learning) method to investigate the 
use of a similar learning method.  The interactive learning model devised by Biddulph 
and others (Biddulph & Osborne, 1984b) rests on a constructivist paradigm and 
involves the formulation and investigation of questions developed from a base of 
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experiences.  The solutions to these problems/questions are tested by the learner to see 
if they apply in a wider context, leading to further questions to be investigated.  The 
research design I have used reflects this process and as such is developmental by nature, 
rather than being the application of predetermined methods.  My research takes a 
'reflexive' form in that the research remains in a questioning mode - with me as 
researcher reflecting, formulating questions and crafting further stages of the 
investigation as I am learning myself.   
 
The research design incorporates a mix of methodologies that give authority to the 
perspectives of all participants in the research - the teachers, students and observers as 
well as myself as researcher and participant/researcher.  It aims to discover and 
communicate the participants’ interpretations of events.  It is not primarily concerned 
with generalisability, but with uncovering the richness and depth of meanings and 
perceptions in the events being studied.   The research design is empathetic with and 
derived from and through the study itself.  Action and interpretation are integrated into a 
unified research model (Stenhouse, 1975).  The strengths of different methodologies are 
exploited in different components of the study (Nisbet in Threadgold, 1985). 
 
The reflexive nature of the study has particular congruence with action research in 
that it is initiated by a question, is supported by data and interpretation, and is carried out 

by a practitioner investigating aspects of his or her own context and situation (Nunan, 
1992: 18).   
 
In the following section I explore the similarity of my methodology with an action 
research methodology which does not necessarily require the researcher to be a full 
participant in the action. 
 
 
CONGRUENCE WITH ACTION RESEARCH 
 
Action research is the predominant methodology upon which my research design is 
based.  I therefore investigate below the congruence between my research path and that 
of action research. 

 

The linking of the terms 'action' and 'research' highlights the essential feature of 

the approach: trying out ideas in practice as a means of improvement and as a 

means of increasing knowledge about the curriculum, teaching and learning... 
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Action research provides a way of working which links theory and practice into the 

one whole: ideas-in-action.  (Kemmis & McTaggart, 1988, p.6) 
 
In the literature, there are many descriptions and definitions of action research.  While 
there is extensive agreement on the overall defining criteria (Altrichter, Posch & 
Somekh, 1993; Cohen & Manion, 1984; Elliott, 1984; Kemmis, 1988) there are many 
variations in emphasis.  Zuber-Skerritt (1993) discusses the relationship between action 
learning and action research, and Grundy (1987) relates the concept of praxis 
('autonomous, deliberative action') to action research.  Nunan (1992) considers that the 
prime features of action are that it is initiated by a question, supported by data and 
interpretation, and carried out by a practitioner investigating aspects of his or her own context 

and situation (Nunan, 1992, p.18).    
 
The pervading characteristics of action research are that it is collaborative, reflective, 
iterative, aimed at facilitating change, conducted by a practitioner, and investigates a 
specific problem in its context.  My research most closely follows action research as 
described by Altrichter (1993), which allows the participant role to be flexible.  Overall 
my role is teacher educator/researcher, as I am seeking a new way to approach school-
museum learning which I can incorporate into my teacher education as well as into 
professional development for practising teachers.  The outcomes will also have wider 
application. Following is an examination of the match between my research and 
Altrichter's (1993, pp. 47-52) characteristics, quoted as headings to each section: 
 
1. Action research is characterised by confronting data from different perspectives. 
The learning situations being investigated here are social by nature, and so a number of 
different actors have been involved - myself as teacher educator/researcher, the 
classroom teachers, the students and the museum educators.  All of these participants 
have collaborated in the development and analysis of the project. The different 
perspectives of each participant have been considered in a search for consistency and 
discrepancy in views of the actions and outcomes at each stage.  In addition the views of 
independent observers have been incorporated at relevant stages.  A wide range of data 
collection and analysis techniques broadens the range of perspectives from which the 
study has been investigated and considered. 
 
2. Action research is characterised by closely and iteratively linking reflection and 

action. 
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Reflection and action have been interwoven throughout this research. The repeated 
stages of questions, observations, actions, analysis, reflection and literature searching,  
characterise this project.  This 'iterativity' underlies the rigour in my research. 
 
3. Action research incorporates reflection and development of educational values. 
In order to develop practical theories about relevant teaching strategies it was essential 
to develop theories about the nature of learning in museums.  The instrumental question: 
'How can I help teachers to facilitate learning on school-museum visits?' could not be 
separated from the issue of intent: 'What kind of learning am I promoting on school-
museum visits?'.  While reading and reflection about the effectiveness and educational 
value of the teaching strategies employed was integral to the development of the whole 
project, discussion of the issue of learning became an essential component of the 
dissertation.  
 
4. Action research is characterised by holistic, inclusive reflection. 

The inclusion of, and exploration of unexpected results was paramount in developing 
each successive practical theory in this study.  Strategies were continually being adapted 
and introduced as a result of unexpected results, or unintended findings.  Reflections on 
interviews with teachers and children and independent observers in all research stages, 
as well as the museum educator in the Teachers’ Trials, meant inclusive consideration 
of factors from a variety of perspectives. 
 
5. Action research implies research and development of one's own self-concept and 

competency. 
While the overarching methodology involved me as teacher educator/researcher in an 
action research framework, within this process I acted as teacher/researcher and then as 
researcher mentoring and monitoring actions taken by other teachers.  My role 
fluctuated in its emphasis in various parts of the project, with either the researcher role 
or the practitioner (activist) role being dominant at different times.  Within this process I 
was constantly examining my own understandings and practices as both a researcher 
and a teacher educator.  These reflections are made explicit in Chapter 10.    
 
6. Action research is characterised by inserting individual findings into a critical 

professional discussion. 
The professional audience sharing an interest in this study is wide ranging.  Views, 
ideas and theories have been personally shared and developed with teachers, museum 
educators, teacher educators and education researchers in Australia, North America and 
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some European countries.  Conference presentations, seminars and workshops were 
held across these areas (Griffin, 1995a; Griffin, 1995c; Griffin, 1996a).  In a more 
immediate sense, conferencing with the teachers and museum educators involved in the 
study was frequent.  Several papers were written and published describing particular 
stages in the research (Griffin, 1994; Griffin, 1995b; Griffin, 1996b; Griffin & 
Symington, 1997). 
 
In summary, my methodology can be firmly seated in action research as described by 
Altrichter and meets his major conditions:  

 

There is an interest in development and change, a social field where professionals want 

to collaborate with 'clients' in a mutually beneficial development of practice.  And there is 

some readiness to have this development guided by close, interlinked relationship of 

reflected practice and practice-oriented reflection. (Altrichter, 1993, p.53) 

 
 
FIELD STUDY RESEARCH METHODS  
 
Data were collected in the field studies using three main methods: 

Participant observation; 
Semi-structured interviews; 
Document analysis.  
 

Following is an overview of the research methods used.  Specific details of the data 
gathering and analysis are included with each of the field studies. 
 
Participant observation 
Some authors consider participant observation to include all qualitative data gathering 
techniques, while others use a much narrower description (Ely, Anzul, Friedman, 
Garner & McCormack Steinmetz, 1991).  In its narrowest sense, however, it involves 
looking, listening, watching and asking.  The level to which the asking may approach 
interviewing is variable.  It involves attending to the cultural context and seeking 
explanations to enable interpretation of what is occurring (Wolcott, 1988). 
 
In all three field studies I was a participant observer.  While my involvement was 
greatest in the Researcher’s Trial, it was not possible for me to avoid social interaction 
and some direct involvement with the participants in the Baseline and the Teachers’ 
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Trials.  To aid my observations, still and video photography were used.  I took field 
notes and recorded my immediate impressions of each event in which I participated.   
 
Burns (1994) describes participant observation as a process of waiting to be impressed by 

relevant themes that appear in various contexts (p.259).  The themes that I observed 
informed the categorisations which I used when analysing my data.  In the second and 
third field studies, other participant observers were able to provide additional 
interpretations.  Debriefing discussions following the excursions allowed an opportunity 
to share and unravel our interpretations. 
 
During the Researcher’s Trial a video-recording of the Museum visit was taken and 
analysed separately from my observations.  The technique for analysing this video is 
described in Chapter 7. 
 
Semi-structured interviews 
Interviews have been used in this research to provide an opportunity for the participants 
to uncover their views of events, to give voice to their understandings and meaning-
making.  In keeping with the approach and structure of this dissertation, Kvale (1996) 
uses a traveller metaphor for an interviewer.  He sees the interviewer: 

 

as a traveler [sic] on a journey that leads to a tale to be told upon returning home.  

The interviewer-traveler wanders through the landscape and enters into 

conversations with the people encountered.  The traveler explores the many 

domains of the country, as unknown territory or with maps, roaming freely around 

the territory.  The traveler may also deliberately seek specific sites or topics.   

...The journey may not only lead to new knowledge; the traveler might change as 

well. (p.4) 
 
In all three field studies group interviews of children followed a semi-structured 
protocol, hence I was a traveller with a map.  A set of guiding questions was prepared 
but the interview followed emergent issues where appropriate.  Group interviews were 
used to increase the social and informal nature of the discussion, and to keep the 
children at ease. 
Semi-structured interviews were also held with all teachers involved in each field study. 
 
In all cases the interviews were audio-taped and transcribed.  A mixture of coding and 
content analysis was used to identify themes, issues and propositions.  The data were 
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analysed both inductively and deductively.  The data were firstly searched for positive 
and negative instances of and influences on the specific elements of the field study 
questions.  Secondly the data guided the development of further categories, issues and 
patterns.  Repeated searches of the data were made, seeking additional examples or 
contradictory examples of the themes which emerged.  Details of the interviews and 
their analyses are included in the methodology section of each field study. 
 
Document analysis 
In the Researcher’s and Teachers’ Trials, teachers’ diaries and student work were 
collected and used to confirm or refute the interpretations which were based on the 
observations and interviews. The diaries were coded and analysed in a similar manner to 
the interviews.  The students’ work was used to illustrate and verify information 
gathered through other data. 
 
VALIDITY AND RELIABILITY 
 
Triangulation provided validity of the findings by checking the consistency of the data 
gathered.  In all three field studies teachers’, students’ and my perspectives were 
included in the analysis.  In the second and third field studies additional observers, such 
as museum educators, provided further perspectives.  In addition a range of sources of 
data were collected - interviews, observations, diaries, video-recording, still 
photographs, and student work. 
 
Reliability of my analyses was provided by my repeated coding and categorisation, and 
by having a colleague repeat my analyses.  De-briefing sessions with the Museum 
educators following each museum visit, and with the teachers participating in the 
Teachers’ Trials led to shared views of the events.  My interpretation of the Teacher 
Observer’s views was verified with her, and my overall findings were shared with 
participant teachers. 
 
ETHICAL CONSIDERATIONS 
 
Informed consent 
In all three field studies appropriate ethical consent was obtained from the University of 
Technology, Sydney Human Research Ethics Committee, the NSW Department of 
School Education and the School Principals.  A letter was written to the Principal and 
the relevant teachers of each school seeking their direct permission and in the second 
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and third field studies letters of consent were sent to and returned from all participant 
teachers and the students’ parents.  The ethics approvals are included in Appendix 1.  
Only one set of parents did not wish to have their child video-taped and this request was 
honoured. 
 
Confidentiality 
All participants in the field studies reported in this dissertation - teachers, students, 
museum educators and observers - have been given pseudonyms or referred to by code 
letters to protect their anonymity.  In addition the schools and classes have also been 
given pseudonyms.  Where photos have been included, any identifying features of 
school uniforms have been removed using computer graphics software. 
 
 
2.6 SUMMARY 
 
In summary, the research study reported in this dissertation can be described as a 
learner-driven reflective series of investigations.  It is based on a social constructivist 
framework and has a strong affinity with action research.  It utilises a series of stages 
driven by the researcher's questioning and reflection, and integrates field, literature and 
theoretical research throughout its process.  It is collaborative in its shared development 
with practising class teachers.  Rather than ordering my dissertation in the traditional 
manner, I present it as a chronological  account of the procedure of my research, thus 
highlighting my learning path.  The literature research is therefore integrated with the 
field studies and my reflections.  The first literature search is described in Chapter 3 and 
investigates studies of school visits to museums which had been conducted at the time I 
was beginning my research in 1993. 
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Chapter 3 
 

A FIRST LOOK AT THE LITERATURE 
 

Other travellers’ tales 
 
 
3.1 INTRODUCTION 
 
My experiences and reflections, described in Chapter 2, pointed to a need to find more 
appropriate strategies for conducting school-museum excursions than those currently 
being used.  I considered that a possible path toward change in approaches to out-of-
school learning could be to work with practicing teachers modelling a learner-centred 
alternative to the traditional approach to conducting excursions. 
 
Before embarking on such an endeavour, however, I considered two studies needed to 
be undertaken in order to firmly establish such a requirement.  The first of these was a 
review of the literature on research studies into school excursions to see what others had 
found, and to uncover alternative possibilities which had been trialed.  The second was a 
field study, which I have termed the Baseline Study, to test my impressions and 
assumptions and to look for verification and/or explanations for my current 
understandings of school excursions in Sydney, Australia.  The initial literature review 
follows; the Baseline Study is described in Chapter 4. 
 
This third stage of my learning journey was guided by the question: 

 
What are the major issues that the research literature reveals about school    
excursions to museums? 

 
The literature survey, reported below, was conducted in 1993 and it contributed to my 
perceptions as I entered the Baseline Study.  Firstly, I overview the range, nature and 
scope of the literature covered in this first review, and then discuss the major themes 
which I gleaned from this reading.  As I now write, I realise that my expectations and 
preconceptions coloured my reading of the literature.  On this first reading I missed, for 
example, commentary on independence in learning and paid little attention to reports 
about social interactions.  These and other themes are discussed in a further literature 
review reported in Chapter 5. 
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3.2 OVERVIEW 
 
A great deal of research in the general literature identified as museum education looks at 
interactions between exhibits and individual visitors.  The impetus behind this work has 
been to evaluate the educational worth of the design, layout, text, size, aesthetics and 
content of museum exhibits.  This research often had political and economic 
underpinnings - satisfied visitors mean higher prestige for the institution and more 
people through the turnstiles.  As this review focuses on the nature of school group 
visits to museums, the bulk of this general visitor study literature is not included.  A few 
of these studies, however, have looked specifically at how children in school groups 
interact with museum exhibits, and hence inform this discussion. 
 
Museum education, learning in museums and school visits to museums are the subject 
of a considerable number of published papers, however a limited number of these 
papers report actual research studies into the dynamics of school visits to museums.  
I have selected only these research studies for the literature review reported in this 
section.  Views of commentators are incorporated in later discussions.  My survey is 
limited to studies published in English and my emphasis has been on those relevant to 
the learning of science.  Studies which involve other discipline areas such as history or 
art are included where their results are applicable to my research.  As outlined in 
Chapter 1 the term museum is used broadly and includes science, history, ethnographic 
and art museums, science centres, aquaria, zoos and field study centres.  While a small 
number of earlier papers are mentioned, the bulk of those discussed were published 
after 1970.   
 
An overview of about 50 papers which met the criteria highlighted above revealed some 
distinct patterns.  There has been a marked shift through the 1970’s to the 1990’s in the 
methodology used in school visit research studies, from quantitative, experimental 
designs to qualitative, naturalistic designs.  The earlier quantitative studies largely 
assessed the cognitive and, to a lesser extent, the affective value of school excursions by 
comparing programs at school and at a museum.  Written pre- and post-tests were the 
most commonly used instruments (Borun & Flexer, 1983; Gennaro, 1981; Gottfried, 
1980; Koran & Baker, 1978; Van Rennes, 1978; Wright, 1980).  More recently, 
qualitative methods became prevalent for probing the learning which took place on 
excursions under various conditions.  Observations, interviews and focus group 
discussions were the commonly used research tools (Beer & Marsh, 1988; Beiers & 
McRobbie, 1992; Carlisle, 1985; Hilke, 1988; McManus, 1989; Symington & Braun, 
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1984; Tuckey, 1992a).  Interestingly this trend from quantitative to qualitative methods 
parallels the move in science education research (White, 1997). 
 
The United States of America clearly dominates the published studies on school visits to 
museums.  A few studies have been carried out in the United Kingdom (Falk, 1983; 
McManus, 1985; 1987; 1988; 1989; Tuckey, 1992a; Tuckey, 1992b) and Australia 
(Beckmann, 1988; Beiers & McRobbie, 1992; Symington, Boundy, Radford & Taylor, 
1986; Symington & Braun, 1984) and a very small number in Canada (Carlisle, 1985; 
Stronck, 1983).  One study included in this review was conducted in Israel (Orion & 
Hofstein, 1991). 
 
A third characteristic of the literature is the dominance of studies involving primary or 
middle school students.  There have been very few studies specifically involving 
secondary school students (Beckmann, 1988; Orion & Hofstein, 1991).  This pattern 
may reflect the distribution of school group visitors to museums or recognition of the 
more complex factors involved in learning about secondary school group visits to 
museums.   
 
The issues researched ranged from overall effectiveness of museum programs to use of 
worksheets and of museum labels.  I found very little research specifically on the impact 
or role of teachers on student learning during excursions.  The issues which I did find 
addressed in this literature review informed the development of my field study questions 
for the Baseline Study described in Chapter 4, and are discussed below.   
 
3.3 WHY GO ON MUSEUM EXCURSIONS? 
 
The intrinsic value of school excursions to museums has been extensively investigated.  
The findings from these studies could be placed in three different groups.  Firstly, 
studies which indicated that students who visited museums showed clear cognitive gain, 
compared with those who had not (Folkomer, 1981; Stronck, 1983; Wiley & 
Humphreys, 1985; Wright, 1980).  A second set of studies showed that students who 
visited museums expressed more positive attitudes and motivation toward learning 
about their topic of study specifically or science in general (Finson & Enochs, 1987; 
Flexer & Borun, 1984; Orion & Hofstein, 1991; Stronck, 1983).  By contrast, a third set 
of studies found no clear improvement in cognitive or affective learning (Borun & 
Flexer, 1983; Koran & Baker, 1978; Symington et al., 1986).   
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Teachers’ expectations and purposes for taking their classes on excursions reflected 
these mixed results.  Richter (1993) asked teachers in Pennsylvania what they expected 
from a museum.  They said that they expected their classes to learn something about a 
topic being studied at school, and they also expected the students to enjoy themselves.  
Gottfried (1980), in a study of school field trips to the Lawrence Hall of Science, San 
Francisco, found that the majority of teachers considered the science centre field trip as 
an ‘enrichment’ activity.  The field trip was seen as a ‘change of pace’ which involved 
exposing the students to new ideas and surroundings.  A further purpose was 
development of social interaction between classmates and teachers.  This emphasis on 
social interactions and enrichment was also reported by Laetsch, Diamond, Gottfried 
and Rosenfeld (1980a). 
 
 
3.4 PREPARING FOR THE VISIT 
 
Three aspects of pre-visit preparation are extensively discussed in the literature. The 
first two involve the students’ personal prior knowledge, and specific classroom 
preparation for cognitive learning at the venue.  The third aspect involves orientation to 
the setting to be visited.  A fourth component of preparation is rarely mentioned in the 
literature - that is discussion and preparation for the observation and information 
gathering skills required in informal settings. 
 
PRIOR KNOWLEDGE 
 
Borun and others (Borun, 1992; Borun, Massey & Lutter, 1993) led a three and a half 
year study at the Franklin Institute Science Museum in Philadelphia, looking at the prior 
knowledge or ‘naive notions’ that visitors brought to museum exhibits, and how this 
could be addressed through carefully designed exhibits.  Although they did not look 
specifically at school groups, their work emphasised the attention that needs to be paid 
to the understandings that visitors of any age bring to a museum.  Feher and Rice (1985) 
also demonstrated that naive notions could hinder learning if not adequately addressed.  
Visitors’ prior knowledge may not be changed by museum displays, particularly if key 
concepts are only found in the labels.  Symington et al. (1986), interviewing school 
children at the Museum of Victoria, Melbourne, found that even when students brought 
relevant personal knowledge to the exhibits, it did not necessarily direct them to 
appropriate labels, unless they were assisted to do so.   
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COGNITIVE PREPARATION 
 
A number of studies have illustrated that students who have prior knowledge, or have 
done some prior work in the classroom on the topic of an excursion are more likely to 
learn from the field trip experience (Delaney, 1967; Gennaro, 1981).  Gennaro’s study 
was important in showing that students who had experienced pre-visit teaching on the 
topic of their visit achieved significantly better in a post-test, than those students who 
were not taught relevant pre-visit information.  Using concept maps as pre-and post-
tests, Beiers and McRobbie (1992) also found that students were less likely to learn 
from exhibits when they were not familiar with the concepts. 
 
An early study by Thier and Linn (1976) at the Lawrence Hall of Science, showed that 
both introduction to the scientific concepts, and free experimentation with ‘new’ objects 
led to increases in students’ ability to reason scientifically.  Having an introduction to 
the relevant science concepts helped the students to structure their experiences in a free-
choice session, and to clearly express their interests. 
 
Provision of classroom-based preparation and follow-up to a museum visit has been 
indicated as having a positive influence on learning during excursions (Gennaro, 1981; 
Koran & Baker, 1978; Reese & Moore, 1962).  Nangeroni, Vukelich and Vukelich 
(1986) described an investigation into relationships between students’ preferred learning 
styles and students’ choice of exhibits that reflected particular learning styles.  They 
concluded that a cooperative development of the museum visit by class teacher and 
museum educator could enhance the match between museum experiences and student 
learning.  A comparison of four combinations of pre-visit, on-site and post-visit learning 
experiences was made by Stoneberg (1981) at Minnesota Zoological Gardens.  The four 
treatments were: 1. pre-visit activities, on-site learning excursion and post-visit 
activities; 2. on-site learning excursion alone; 3. pre-visit and post-visit activities but no 
on-site visit; and 4. no activities at school or zoo.  Cognitive gains were significantly 
greater for students exposed to treatments 1 and 3 than to treatments 2 and 4.  An 
implication from this could be that there is little point in taking students to museums 
unless pre- and post-visit activities are undertaken at school. 
 
An interesting approach to preparation for learning in a museum was described in a trial 
by Reynolds (1984) with pre-school children.  Hands-on material such as animal skins 
was borrowed from the Museum of Comparative Zoology in Cambridge, Massachusetts 
and the children were given time to explore and talk about these materials in their 
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school environment.  The parents of the children were also brought into the school prior 
to the visit and given a range of shoes.  Teachers and parents discussed the shoe shapes 
and uses and compared them to the feet of different animals (for example, walking 
shoes, moccasins, flippers).  On the day of the visit, all the shoes and all the museum 
skins and other materials were placed on a large rug in the middle of a hall in the 
museum.  When the children and parents arrived they sat around these objects and were 
invited to share their experiences - adults and children telling each other about ‘their’ 
objects.  In a very short time, members of the group began to move from the rug, taking 
‘their’ objects to match and compare with the animals on display.  The pre-viewed 
objects had created a link between the school environment and the museum, and created 
a natural starting point for investigating the displays.   
 
Wolins, Jensen and Ulzheimer (1992) interviewed third grade students and their teacher 
in a Manhattan school over a two-year period during which the teacher took her class on 
29 field trips.  Factors that impacted on which field trip the students best remembered 
were: the level of individual involvement, links with classroom curriculum activities, 
multiple or repeat visits to the same institution as well as the children’s interactions with 
other classmates.  They concluded:   

 

Clearly, the classroom teacher influenced the strength or vividness of the 

children’s memories for certain museum trips by creating a context for the field 

trips. (Wolins et al., p. 24) 
 

ORIENTATION TO THE SETTING 
 
There is considerable evidence that preparation for the novelty of the setting has an 
impact on learning during excursions.  The most prolific researcher in the field of 
orientation to the venue is John Falk, working with a number of other researchers 
including Martin, Balling, Koran and Dierking (Falk & Balling, 1982; Falk & Dierking, 
1992; Falk, Koran & Dierking, 1986; Falk, Martin & Balling, 1978).  Their work has 
addressed the ‘novel field trip phenomenon’.  Novel settings create demands on students 
which pull their interest and attention away from cognitive learning.  If students are 
inexperienced with the setting they will concentrate on, and remember, non-task 
relevant aspects of the learning environment.  In a major study described in 1982, Falk 
and Balling report that under these circumstances there is a conflict between two 
possible outcomes of novel settings: 
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Children may learn and remember what happens on an all-day field trip because it 

is such a novel, unusual event.  ...On the other hand, the excitement of the trip, the 

strangeness of the surroundings, and the novelty of the task demands may 

interfere with certain kinds of task-directed learning.  Information-processing 

demands may overwhelm students, who though they may learn many things, 

particularly about the setting, may not be able to focus on the assigned task. (Falk 
& Balling, 1982, p. 29). 

 
These researchers  emphasise that there is a fine balance between the motivational gains 
of a new setting and the distractive impediment of a new environment (Balling & Falk, 
1980; Falk & Balling, 1982; Falk & Dierking, 1992; Falk et al., 1978; Martin, Falk & 
Balling, 1981).  An interesting variation on these results was found by Kubota and 
Olstad (1991) whose study revealed that novelty-reducing preparation resulted in 
increased cognitive learning in boys but the opposite in girls.  They suggest that the 
physical sciences orientation of the setting of their study may have had an impact on 
this result. 
 
 
3.5 WHAT HAPPENS ON SCHOOL EXCURSIONS? 
 
Having looked at studies investigating the planning and preparation for school visits, I  
now turn to research which looks at what actually happens when the school group is in 
the museum. 
 
As indicated earlier, a few studies have looked specifically at how children in school 
groups interact with the museum exhibits (Carlisle, 1985; Eason & Linn, 1976; Falk, 
1983; Tuckey, 1992a).  Carlisle observed students visiting the Arts, Science and 
Technology Centre (now Science World) in Vancouver, Canada and recorded which 
exhibits students chose, the length of time spent at the exhibit and the level of 
involvement with the exhibit.  These parameters - choice, length of stay and level of 
involvement - have been used by other researchers as a measure of the ‘success’ of 
exhibits (Cone & Kendall, 1978).  Carlisle used these results however to gain insight 
into the learning behaviours of the children.  She found that most children orient 
themselves when they first arrive, they are involved in both solitary and social 
experiences but with sharing and cooperative behaviours predominating, and most 
children made repeated visits to some exhibits.  She concluded:  
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As a learning environment the centre provided a context that motivated, 

encouraged meaningful behaviour and social interaction, was pleasurable, and 

held the potential for learning scientific facts and principles. (Carlisle, 1985, p.32) 
 

Falk (1983) investigated the feasibility of using timing and behaviour of visitors at a 
particular exhibit as a measure of learning.  He established that using a combination of 
the time spent and the quality of the interaction, evaluated through unobtrusive 
observation, yielded good correlation with pre- and post-test measures of learning.   
 
Social interaction plays an important role during school excursions and is prominent in 
the results of many investigations (Birney, 1988; Carlisle, 1985; Gottfried, 1979; 
McManus, 1987; 1988; Sakofs, 1984).  Interaction may be between the teacher or 

chaperone and the children, between the children themselves, or between the children 
and museum experts.  Carlisle (1985) found that the students often imitated what others 
had done, or were ‘instructed’ by their peers.  Some students who are not usually 
successful in school may be successful peer leaders during visit activities (Gottfried, 
1980).  In contrast to other authors, Orion and Hofstein (1991) observed that the social 
aspects of a field trip were at the expense of learning.  They suggest that the social 
aspects are stimulated by removal of the usual classroom restraints. 
 
Tuckey (1992a), in a study of primary children in a Scottish science centre, found that 
interactions among students are not only as important as interactions between students 
and exhibits, but in fact enhanced the interactions between students and exhibits.  In 
particular she found that children working in small groups or pairs were stimulated to 
read the labels.  Koran et al. (1983) looked at the relative learning effects of students 
reading labels before looking at exhibits or after looking at the exhibits and found little 
significant difference.  There is, indeed, some debate in the literature about whether or 
not any visitors read labels, although few studies focus on school children.  Symington 
et al. (1986) found that students may bring a great deal of relevant knowledge to a 
museum, but do not necessarily use it to direct attention, or change their understanding 
as a result of viewing the displays, and conclude that this is partly because the majority  
did not read the labels.  McManus (1989), in a study of the use visitors made of exhibits 
in the British Museum (Natural History), placed hidden microphones to record visitor 
conversations.  She found that in fact visitors do read labels and that previous studies, 
involving observation only, were missing very quick scanning of labels, or reading as 
visitors approached an exhibit.  Her evidence of reading was based on ‘echoing’ of label 
content in conversations and use of information directly taken from labels in 
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conversations.  Her study included all visitors, but there would be little reason to assume 
that behaviours would be very different for school children or family groups.   
 
McManus (1985)  also recorded school children’s conversations about the way in which 
they used worksheets.  Her discussion is based on an implied assumption that 
worksheets are worthwhile, and seeks ways in which they could be better designed and 
used, such as making them more fun to do and encouraging students to work in groups 
rather than falsely expecting individual work.  Some other points which come from her 
reports are also of interest: the worksheets act as an instructor for the children - 
particularly younger children; older children find worksheets a chore, and try to get 
them done quickly so they can ‘look around’; the worksheets reduce the number of 
objects students observe, but they look at these fewer objects for a longer time.  
Students with worksheets spend longer at an exhibit, but McManus suggests that a 
considerable amount of this time is spent in ‘worksheet management’ - such as 
deciphering the meaning of the question, finding the appropriate object, finding a place 
to write the answer, and dealing with the physical difficulty of writing without a surface 
to lean on.   
 
 
3.6 REFLECTIONS 
 
My reading of the research literature revealed three key issues which had an impact on 
school excursions to museums.  The first of these was the teachers’ purpose for taking 
their students’ on excursions.  The reported purposes ranged through learning content, 
enrichment, enjoyment and social interaction.  While the intrinsic value of excursions 
seems to be accepted, few studies discussed the impact of the teachers’ clarity of 
purpose on the students’ learning, or indeed the students’ understanding of the purpose 
for the visit.  The second issue I gleaned from the literature was preparation for and, to a 
much lesser extent, follow-up at school after excursions.  Three aspects of preparation 
are discussed: recognition of the students’ personal prior knowledge; opportunities to 
learn something, prior to the excursion, about the content to be studied; and orientation 
to the setting of the excursions.  Finally, the impacts of fruitful interactions between the 
students and the exhibits, other students,  and their teachers are frequently discussed. 
 
Consideration of these findings in the light of my perceptions of excellence in science 
teaching, suggested to me that if the teachers had a clear and stated purpose for their 
visit and the students understood this purpose, then the commitment to learning would 
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be high.  An emphasis on the processes of learning rather than the outcomes, and on the 
applications and relevance of knowledge gained would involve the teachers and the 
students in learning experiences at school and at the museum that were linked and 
related - hence the need for preparation and follow-up work at school.  The importance 
of learners becoming independent and self-confident suggests that students should 
interact with the museum exhibits in a self-guided, learner-centred manner.  If teachers 
modelled the processes of learning in an informal setting, the students and teacher could 
be learning and interacting throughout the visit.  
 
Remarkably, I recalled observing few of these elements in my experience as a museum 
educator.  Rather, I had observed little attention to preparation or to linking museum 
experiences with school learning; lack of concern over the learning, which implied 
unclear articulation of the purpose for the visit; and high concentration on structured 
behaviours and discipline.   
 
My accumulated experiences, perceptions and reading suggested to me that for 
excursions to be learning experiences, the teachers need to take a major role in 
providing effective conditions for learning, hence moving their emphasis on excursions 
from controlling to facilitating learning.  I considered that if excursions were learner-
centred, closely linked to classroom learning, and involved purposeful interactions 
between the exhibits, students and teachers then appropriate conditions for learning 
could be provided.   
 
Before investigating these ideas, I needed to confirm my perceptions that the elements 
that would assist learning on excursions, as indicated in the literature, were rarely being 
incorporated by class teachers.  If this was actually the situation then I had a strong case 
for investigating alternative approaches to school-museum excursions.  The Baseline 
Study,  described in Chapter 4, was designed to test my perceptions. 
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Chapter 4 
 

BASELINE STUDY1  
 

In through the eyes and out through the pen 
 

 
4.1 INTRODUCTION    
 
Based on my experiences as an educator in a museum and science education centre and 
more recently as a teacher educator I had formed a perception that students were not 
being provided with effective conditions for learning when they were taken by their 
teachers to museums.  I had observed that teachers rarely prepared well for excursions: 
many excursions were undertaken out of context bearing no or little relationship to the 
topic being studied at school at the time.  Students and teachers saw the excursion as 'a 
day out'.  Students approached the visits with a mixture of pleasure and boredom: 
pleasure because they were having a day 'off school' and because they were somewhere 
new, boredom because they rarely expected to learn or to enjoy what they were doing.  
Teachers approached the days with trepidation, being mostly concerned about the 
behaviour of the students.  The learning outcomes seemed to be rarely considered by the 
teachers. 
 
I had seen little evidence of the application of any of the recommendations from 
research into school-museum excursions or teaching and learning science, as described 
in Chapter 3, in the way in which school excursions to museums were conducted by 
teachers.  The structures generally imposed on these visits by teachers appeared to 
impede learning. 
 
My perceptions needed to be tested, so the fourth stage in my learning journey 
investigated the question: 

 
How accurate are my prior perceptions of school excursions to museums in 
Sydney? 

 

                                                 
1 This study has been published as Griffin and Symington (1997) 
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I therefore designed the investigation reported in this chapter, the Baseline Study, to test 
my impressions and assumptions and to look for explanations for my understandings.  
In particular I chose to look for evidence of teachers’ application of strategies conducive 
to positive school-museum experiences as indicated in the literature: purposes for the 
excursions clearly articulated and shared by teachers and students; excursion 
preparation and follow-up activities that take place in the classroom; learning-oriented 
interactions between students and other students, teachers and exhibits; and a clear 
relationship between school and museum learning. 
 
This chapter describes the Baseline Study and presents the results and analyses of the 
information gathered.  The findings will establish a case for investigating alternative 
approaches that teachers can use to facilitate learning on excursions.  Chapter 5 will 
further explore these results, return to the literature for insights into some emergent 
issues, and then incorporate several paradigms into a new framework to help teachers to 
conduct effective excursions. 
 
 
4.2 BASELINE STUDY 
 
FIELD STUDY QUESTIONS 
 
The Baseline Study was designed to investigate practices being used by a random 
sample of teachers in Sydney, Australia, when they took their classes to a museum.  The 
two field study questions reflect issues revealed in the research literature reported above 
in Chapter 3. 
 

4.1. What  learning purposes, preparation, interactions and follow-up do teachers 
provide when they take their classes on excursions to museums? 
 
4.2. Are the topics of the excursions linked to the current classroom topics? 

 
The first Field Study Question contained four sub-questions: 

 
4.1.1 What are the purposes of the excursion? 
4.1.2 What preparation takes place before the excursion? 
4.1.3 What interactions take place between students, teachers and the exhibits 
  during the excursion? 
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4.1.4 What follow-up takes place after the excursion? 
 
VENUES SELECTED 
 
While there are several venues for informal learning in science in Sydney a purposive 
sample of two venues was selected and considered to be representative.  One was a 
large long established museum, while the other a new, small centre with a total 
emphasis on student activity.  They were the two institutions in which I had worked as a 
museum educator.   
 
The Australian Museum is a major natural history museum which has altered its 
approach over recent years to allow greater visitor participation.  It utilises a variety of 
display types including those behind glass, displays in which specimens can be handled, 
videos and interactive displays which are dispersed through the galleries, as well as a 
dedicated interactive display section.  School classes may visit the Museum and follow 
their own teacher-led program, or they may follow a program provided by the Museum 
education staff.  As this study is concentrating on the role of the class teacher on 
excursions, only classes which were following an independent program led by the class 
teacher were selected.  For many years, the Museum has been providing sets of 
worksheets for teachers to use and amend as they wish even if the teachers are 
otherwise running the excursion independently from Museum educators. 
 
The CSIRO2 Science Education Centre is a smaller venue open only to school groups.  
It contains a variety of short experiments and self-directed demonstrations.  The 
students are introduced to the activities by Centre staff and then work in pairs 
independently choosing activities.  Each of the activities in the Centre has a worksheet 
which students are invited to use to record notes on the experiment and answers to the 
questions it contains.   
 
There is a small entry charge to both institutions.  Teachers largely decide on the timing 
of the excursions depending on the availability of the institution and on the school’s 
yearly timetable.  In some secondary schools the excursion day is determined by the 
Science Head Teacher or the Principal.  Both institutions were approached officially and 
gave approval for the study to take place.   
 

                                                 
2 Commonwealth Scientific and Industrial Research Organisation 
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CLASSES AND SCHOOLS SELECTED 
 
My decision to investigate classes from School Years 5 to 10 (approximate ages 10 to 
16 years) was based on several considerations.  These Years are the last two in primary 
school and the first four in secondary school in the New South Wales (NSW), Australia, 
school system.  The lower end of the range was determined so that the sample would 
include only students with adequate literacy skills to take advantage of the full display 
offerings of the institutions and to enable written note taking.  The upper end of the 
range was determined to exclude senior secondary school years.  In NSW, the two 
senior years of school, Years 11 and 12, are dominated by the final external examination 
and teachers have little flexibility in selection of topics studied or the range of learning 
experiences they can offer their students.  By contrast the mandatory syllabus for Years 
7 to 10 is much less detailed and allows considerable autonomy and variety in the 
learning programs offered. 
 
Schools included in the study were selected randomly from those that had already made 
bookings for science topic visits at one of the institutions on a day when I was available 
to gather data.  All of these visits took place between September and December 1993 
(school terms three and four).  Each school principal and coordinating teacher was 
contacted seeking agreement to participate in the study.  All schools and teachers 
approached gave permission for me to observe them on the day of the excursion and to 
interview teachers and students during their visit and at their school two to three weeks 
after the visit.  Preliminary investigations indicated that there was little purpose in 
visiting the schools prior to the visit, as any preparation that was done generally took 
place during the lesson immediately prior to the visit.   
 
The study involved 12 school group visits totalling 30 classes and 735 students.  Five of 
the schools were primary, seven were secondary.  Five of the schools were public 
schools, two were Catholic systemic schools and five were private schools.  Ten of the 
schools were co-educational, one was all girls and one was all boys.  The schools visited 
the institutions in group sizes ranging from one to five classes.  Six schools visited each 
venue.  Table 4.1 details the nature and range of these groups. 
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Table 4.1  SCHOOLS AND CLASSES PARTICIPATING IN BASELINE STUDY 
       
SCHOOL  GRADE SCHOOL SYSTEM GENDER MIX CLASSES INSTITUTION  
  

Pri 
 

 
Sec 

 
Pub  

 
Ind  

 
Cath.

 
Coed

 
Boys 

 
Girls 

 
Number 

 
AM 

 
CSIRO 

A  8  Ind   B  5 AM  
            
B  10 Pub   C   5 AM  
            
C  8-10   Cath C   1  CSIRO 
            
D 5/6   Ind    G 2  CSIRO 
            
E 4-6  Pub   C   3 AM  
            
F  10  Ind  C   1  CSIRO 
            
G  10 Pub   C   2  CSIRO 
            
H  9  Ind  C   4 AM  
            
J  8  Ind  C   2  CSIRO 
            
K 6  Pub   C   3 AM  
            
L 5    Cath C   1 AM  
            
M 5  Pub   C   1  CSIRO 
Summary Totals:              
 Pri Sec Pub Ind Cath Coed Boys Girls Classes AM CSIRO 
 5 7 5 5 2 10 1 1 30 6 6 

KEY: 
Schools: identified by letters A to M (excluding I); 
Grade:   pri = primary,   sec = secondary,   actual grades are indicated in the table; 
School System:    Pub = State public schls,  Ind = independent schls,  Cath = systemic catholic schls; 
Gender mix:   Coed (C) = mixed boys and girls classes, B = boys only, G = girls only; 
Classes the number of classes in each school group; 
Institution:   the institutions visited by each school:   AM = Australian Museum,    
      CSIRO = CSIRO Science Educ. Centre. 

 
 
4.3 DATA COLLECTION 
 
The format of this naturalistic study was to observe school groups as they participated in 
museum visits.  No intervention took place beyond randomly selecting small groups for 
short interviews during the museum visit and at their school.  I collected all data for this 
study by recording my interviews with individual teachers and small groups of students 
as well as recording my observations of behaviour patterns of teachers and students. 
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Interviews 
I interviewed teachers and students at the beginning of and during their excursion.  
About two weeks after the excursion, I visited the school and interviewed teachers and 
students.  Follow-up visits could not be conducted with three of the schools, C, F & G, 
due to the proximity of their excursions to the end of the school year.  All interviews 
were later transcribed. 
 
The interviews were conducted as open conversations based on, but not strictly 
following, my prepared set of guiding questions (see Appendix 2).  This semi-structured 
protocol allowed me to pursue unanticipated responses which were potentially valuable 
for the study, in addition to obtaining information on each of the research sub-questions. 
 
The students were interviewed in groups ranging in size from two to five students, the 
group size being formed naturally as the students worked in the museum or at school.  
Group interviews were used to provide a comfortable, supportive and conversational 
atmosphere for the students and remove any feeling that they were being examined.  
Each question was directed initially to one student in the group, then answers were 
sought from other students.  The interviews followed an informal pattern where the 
students sometimes answered together, or interrupted their peers.  As far as possible, the 
opinions of all students in the group were canvassed.   
 
Thirty-eight percent of the total number of students involved in the study were 
interviewed. From any one school the percentage interviewed ranged from 16 to 100.  
Due to the random and anonymous selection of students for interview during the 
excursion, and back at school, some students were interviewed both during and 
following the excursion. 
 
An attempt was made to interview as many teachers involved in the excursions as 
possible during the progress of the museum visit day, without impacting on the flow of 
the excursion.  Twenty-three of the 29 teachers (79%) were interviewed.  At the follow-
up visits, all teacher interviews were with teachers who had already been interviewed 
during the excursion. 
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Table 4.2  PROFILE OF INTERVIEWS 

 

A 5 120  37 10 3  

B 5 100  22 5 3  

C 1 20   19 7 1  

D 2 55   33 11 2  

E 3 80 31 10 2  

F 1 25   20 9 1 

G 2 50 16 6 1 

H 4 100 24 6 3  

J 2 60 30 8 2  

K 3 70 11 5 3  

L 1 25 25 8 1  

M 1 30  13 4 1  

 
Notes: 
• The interview groupings and distinction between those conducted on the excursion and at school are  

detailed in Appendix 3. 
• School E consisted of a mix of classes from two schools - students from a country school being billeted 

with students from a city school.  They are treated as one school and three classes for the purpose of this 
study (based on student and teacher numbers). 

 

Observations 
Incidental observations of teacher and student behaviours, which I considered relevant 
to formulating answers to my Field Study Questions, were recorded on audio-tape 
between interviews.  Observations I recorded included: interactions between teachers 
and students;  students' attention to displays; on- and off-task behaviours; indications of 
tiring or boredom; and indications of curiosity and interest.  At the completion of the 
visit, I audio-recorded my overall impressions of the teachers' and students' behaviours, 
and the general conduct of the excursion.  These recorded observation notes were 
transcribed.  The pattern of observation records in relation to interviews is detailed in 
Appendix 3. 
 
 

SCHOOL No. classes on 

excursion 

No. students on 

excursion 

 

Total no. 

students 

interviewed  

 

No. interviews 

with students 

No. teache

interviewe

individual
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4.4 DATA ANALYSIS 
 
INITIAL ANALYSIS AND EXPANSION OF FIELD STUDY QUESTIONS 
 
Upon scrutiny of the interview transcriptions, I annotated sections containing 
information relevant to each of the four sub-questions, as well as unanticipated 
revelations.  Transcribed observations were used to inform my analysis of the interview 
results for each school.   
 
From this initial analysis of the data based on the Field Study Questions, I found that the 
questions needed to be expanded further, as discrepancies appeared between 
information given by teachers and that given by students.  There were also discrepancies 
between planned follow-up and the realisation of these plans.  I therefore expanded the 
questions to allow inclusion of results on each of these aspects: 
 

4.1. What learning purposes, preparation, interactions and follow-up do teachers 
provide when they take their classes on excursions to museums ? 

 
4.1.1a  What are the teachers' stated purposes for the excursion? 
4.1.1b  What are the students' perceptions of the purposes for the excursion? 
   
4.1.2a  What preparation does the teacher report to have taken place at school? 
4.1.2b  What preparation is reported by the students ? 
   
4.1.3a  What are the teachers' interactions with the students, and the exhibits  
     during the excursion?  
4.1.3b  What are the students' interactions with the teachers, other students, and 

the  
     exhibits during the excursion? 
   
4.1.4a  What are the teachers' plans for follow-up at school? 
4.1.4b  What are the students' expectations of follow-up at school? 
4.1.4c  What actual follow-up does the teacher report?  
4.1.4d  What actual follow-up is reported by the students ? 

 
4.2.  Is the topic of the excursion related to the current classroom topic? 
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A PATTERN OF CATEGORIES 
 
The data were again scrutinised and annotated using this more fine-grained scheme.  
When I collated and analysed my annotations on the transcriptions, a pattern of three 
categories of learning-orientation for each of the sub-questions emerged: 
 

In the first category, the observed behaviours and interview responses were 
characterised by an absence of reference either to tasks or learning. 
 
In the second category, the observed behaviours and interview responses were 
dominantly task-oriented.  These were characterised by emphasis on tasks such as 
seeing a particular gallery, or completing a worksheet. 
 
In the third category, the observed behaviours and interview responses were 
dominantly learning-oriented.  These were characterised by emphasis on learning 
processes or outcomes such as finding information, or learning aspects of a 
particular topic. 

 
These characterisations of the three categories were teased out to depict their 
application to each of the research sub-questions.  Using these descriptors (which are 
detailed below), I again revisited the data and assigned to each school an overall 
category (first, second or third) for each sub-question.  Whole school allocations were 
determined based on coding and compilation of all relevant data from that school.  It 
was not possible to categorise the results for individual classes and their teachers as, 
generally, all classes from a school mingled during the excursion and often students 
worked with students from different classes.  Similarly, the teachers did not act 
independently.  In most cases the excursion had been planned and organised by one 
teacher and the other teachers did whatever had been planned and prepared for them.  
 
Some samples of my annotated sheets from the transcripts are included in Appendix 4. 
 
RELIABILITY AND VALIDITY 
 
My decisions to allocate particular categories to each school for each sub-question were 
based on my interpretation of teachers’ and students’ responses.  These interpretations 
were in turn based on my experiences as a museum and a science educator, and were 
grounded in my constructivist view of learning and associated understandings of best 
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practice in teaching.  The reliability of my categorisation was strengthened by returning 
to and re-categorising the data several times, resulting in only minor adjustments.  To 
test the validity of these categorisations a colleague, with museum education 
experience, took a sample of the transcripts and repeated the final stage of my 
procedure.  I provided her with unmarked copies of the transcripts, and my set of 
category descriptors, and asked her to allocate categories for each sub-question.  She 
read the transcripts, annotated them according to the sub-questions and assigned 
categories to each appearance of data related to the sub-question.  Her overall 
categorisations matched mine almost exactly.  Some sample sheets of her annotations 
are included in Appendix 5.  
 
 
4.5 RESULTS RELATED TO FIELD STUDY QUESTIONS 
  
The results of my analysis for each of the research sub-questions are presented in turn.  
For each sub-question there are three sections:  
• category descriptors with strategies that were indicative of this category;   
• tables showing a) the allocated categories for all schools, sorted to show the number of 
 schools which were allocated each category and b) the percentage of schools which 
 were allocated each category;   
• my interpretive analysis of the results including sample data quotes. 
 
The patterns of behaviour were generally similar at the Australian Museum and the 
CSIRO Science Education Centre.  Any distinctly varying behaviours between the two 
settings have been stated in the discussion. 
 
PURPOSE 
  
 4.1.1a  What are the teachers' stated purposes for the excursion? 
 4.1.1b  What are the students' perceptions of the purposes for the excursion? 
 
Category descriptors - purpose 
 
1. no clear purpose or objectives evident 
 Indicative teachers' purposes: 
  - had no clear purpose or objectives;   
  - to have a day away from school. 
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  Indicative students' perception of the purposes: 
  - had no idea. 
 
2. purpose expressed in terms of task completion only 
 Indicative teachers' purposes: 
  - to complete the worksheet;  
  - to look at displays. 
 
 Indicative students' perceptions of the purposes: 
  - had a vague idea of what it was about and what they would be doing. 
   
3. purpose expressed in terms of learning 
 Indicative teachers' purposes: 
  - to consolidate or extend topic being studied at school;  
  - to recognise that learning is fun;  
  - to discover things of interest;  
  - to gain a broader understanding of the topic;  
  - to stimulate interest in the topic. 

 
 Indicative students' perceptions of the purposes: 
  - had clear understanding of what they were expected to be learning;  
  - had clear understanding of why and how the museum would help 
their     learning. 
 
Categorisation of data - purpose 
 
Table 4.3 CATEGORISATION FOR EACH SCHOOL WITH RESPECT TO 

 PURPOSE FOR EXCURSION 
____________________________________________________________________________________ 
 
SCHOOL  A K L C F H D E G J M B 
____________________________________________________________________________________ 
teachers’ 
purpose  3 3 3 3 3 3 2 2 2 2 2 1 
____________________________________________________________________________________ 
students’ perception  
of purpose  3 3 3 2 1 1 2 2 2 1 1 1 
____________________________________________________________________________________ 
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Table 4.4  PERCENTAGE OF SCHOOLS IN EACH CATEGORY FOR PURPOSE 

     FOR EXCURSION  
__________________________________________________________________ 
  
                                                     Category 3  Category 2  Category 1  Schools 
  % % % n_______ 
 
 teachers' stated purpose 50 42 8 12 
_______________________________________________________________________________ 
 
 students' perception of purpose 25 33 42 12 
_______________________________________________________________________________ 
 
Descriptive analysis - purpose 
The teachers were generally able to articulate some purpose for the excursion, but were 
often hesitant in doing so, in a way which indicated that they may not have thought 
about it before the interviews.  Only half the teachers were able to give a purpose that 
could be considered related to the students' learning of content, skills or gaining positive 
attitudes.  Completion of the worksheets was clearly the ultimate purpose for many 
teachers.   
 

It is an excursion to get them out of school. (Teacher, School B) Category 1 

 

The students had a varied understanding of the purpose, and the topic, of the excursion.  
Very few students could see a purpose for their excursion other than a day out, or at best 
to learn things, but with no clear idea of what these things were.  The discrepancy within 
some schools between the teachers' ability to articulate a purpose when asked, and the 
students' ability to do so may suggest that either the teacher was able to think of 
something on the spot, when asked the question, or that while the teachers had some 
purpose in their minds, it had not been communicated to the students.   

 

A clear contrast appeared in the results for Schools A, K and L, where both teachers and 
students expressed clear learning-oriented purposes.  In each of these cases, the students 
came to the museum to extend a topic which was being studied at school, and the 
museum was seen by both teachers and students as a further resource for their learning - 
whether it be to see more, better or real specimens of the phenomena they were talking 
about at school, or to find out more information.   

 

To consolidate the topic that we've actually been doing at school this term...it gives 

them a chance to see specimens that we've got no chance of showing them at 
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school...I like them to enjoy themselves while they're here ...they get notes that are 

relevant and that I think are important. (Teacher, School A)  Category 3 

 
Learn more, build more on what we've been doing...to get a better view of things 

we've been doing. (Student, School A)  Category 3 

 
 
PREPARATION 
   
 4.1.2a  What preparation does the teacher report  to have taken place at school?  
 4.1.2b  What preparation is reported by the students ? 
 
Category descriptors - preparation 
 
1. no preparation evident beyond organisational matters  
 Indicative teachers' descriptions of preparation: 
  - had done no preparation;   
  - had done planning based on organisational convenience;  
  - had used worksheets which were not specifically prepared for this 
    class. 
 
 Indicative students' descriptions of preparation: 
  - had done no preparation;  
  - did not know what they were studying at museum;  
  - had been handed worksheets on morning of excursion. 
 
2. task-oriented preparation evident 
 Indicative teachers' descriptions of preparation: 
  - had handed out and talked about worksheet on day before excursion. 
 
 Indicative students' descriptions of preparation: 
  - had looked at worksheet the day before excursion; 
  - had been told the topic of study;  
  - had some idea of itinerary for the excursion. 
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3. specific learning preparation conducted on the topic and/or the excursion venue 
 Indicative teachers' descriptions of preparation: 
  - had studied or discussed the topic in class; 
  - had discussed how excursion relates to classwork;  
  - had discussed how to use the museum for learning about topic. 
 
 Indicative students' descriptions of preparation: 
  - had been studying topic in class; 
  - had been told things to look for, and how to find them. 
 
Categorisation of data - preparation 
 
Table 4.5 CATEGORISATION FOR EACH SCHOOL WITH RESPECT TO 

  PREPARATION FOR EXCURSION 

____________________________________________________________________________________

_ 
 
SCHOOL  L A H C E K G B D F J M 
____________________________________________________________________________________
_ 
teachers’ description 
of preparation 3 3 3 2 2 2 2 1 1 1 1 1 
____________________________________________________________________________________
_ 
students’ description  
of preparation 3 2 1 2 2 2 1 1 1 1 1 1 
____________________________________________________________________________________
_ 

 

 

Table 4.6 PERCENTAGE OF SCHOOLS IN EACH CATEGORY FOR  

 PREPARATION 

 
 
  Category 3 Category 2 Category 1 Schools 
   % % % n_______ 
 
 teachers' reported preparation 25 33 42 12 
____________________________________________________________________________________
_ 
 
 students' reported preparation  8 33 59 12 
 

 

Descriptive analysis - preparation 
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In general very little preparation was done for these excursions, and what was done was 
often purely organisational.  Seventy-five percent of the school groups (or more 
according to the students), that is all those categorised as 1 or 2, had been told only that 
they were going on an excursion to the institution, what money it would cost, that they 
had to bring a permission slip from their parents, and at best given the worksheets to 
look at the day before the visit.  The students of one school (School B) were unaware of 
which museum they were visiting when they got on the bus that morning. 

 
No, they wouldn't have done any preparation.  The preparation they basically 

would have had would have been with the Unit and if they haven't done the Unit 

well, I suppose this in itself, the worksheet isn't that difficult and I suppose that in 

itself is a bit of preparation for the subject.  (Teacher, School B)  Category 1 

  
 

About two weeks ago, they said 'pay' and then we got given the worksheet today 

and they said do this...No-one knew what museum we were going to.  (Student, 
School B)  Category 1 

  
In contrast, the class from School L had been working for some time on the topic of 
their excursion, and had been well prepared on how to use the museum's exhibits.  This 
was the only group who mentioned anything about discussing what to do in the museum 
before they came, apart from disciplinary cautions. 
 

She told us to take time, and to read...there is things that you can do around here, 

like not just something you can look at and turn to the other thing, to read the 

plaques and see what happened and why...We've been doing dinosaur projects, 

we've been learning about them. (Student, School L)  Category 3 

 
In one group (School E) the students were involved in the planning of the route of the 
excursion. This was a mixed group from two schools: students from a country school 
were visiting and being billeted by students from a city school.  The excursion to a 
museum was 'a day out for the visitors'.  They also visited the zoo on this day.  The city 
students who had been to the Museum before, helped to plan what they would look at in 
the Museum, and the teacher developed a route based on these requests. 
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INTERACTIONS BETWEEN TEACHERS, STUDENTS AND EXHIBITS 
 
 4.1.3a  What are the teachers' interactions with the students and the exhibits  
  during the excursion?  
  4.1.3b  What are the students' interactions with the teachers, other students, and 
  the exhibits during the excursion? 
   
Category descriptors - interactions 
 
1. little if any interaction between students, teachers and exhibits evident 
 Indicative teachers' interactions: 
  - stood back;  
  - talked amongst themselves;  
  - had no interaction with students beyond discipline;  
  - were unaware of how students were moving or behaving in museum. 
 
 Indicative students' interactions: 
  - filled out sheets only when being watched;  
  - copied each other's sheets to fulfil requirements;  
  - moved away from exhibit areas to coffee shop;  
  - engaged in considerable off-task chatter and movement. 
 
2. minimal, or reactive task-oriented interactions evident 
 Indicative teachers' interactions: 
  - stayed with the students; 
  - answered questions from students; 
  - did not initiate interaction with students. 
 
 Indicative students' interactions: 
  - used exhibits to do expected work, with some lapses;  
  - spent some of the time sitting and talking off-task;  
  - did not initiate interactions with teacher. 
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3. learning-oriented interactions evident 
 Indicative teachers' interactions: 
  - discussed exhibits with students; 
  - initiated questioning and discussion;  
  - showed their own interest in exhibits. 
 
 Indicative students' interactions: 
  - showed interest in exhibits and in learning from them; 
  - discussed, shared, showed each other things they found; 
  - compared exhibits;  
  - voluntarily talked to teacher and interviewer about what they were  
    learning. 

 

Categorisation of data - interactions 
 
Table 4.7 CATEGORISATION FOR EACH SCHOOL WITH RESPECT TO 

 INTERACTIONS BETWEEN STUDENTS, TEACHERS AND EXHIBITS 
____________________________________________________________________________________ 
 
SCHOOL  A D E G L K C F H J M B 
____________________________________________________________________________________ 
teachers’ 
interactions  3 3 3 3 3 3 2 2 2 2 1 1 
____________________________________________________________________________________ 
students’  
interactions  3 3 3 3 3 2 3 2 2 2 2 1 
____________________________________________________________________________________ 

 
 
Table 4.8 PERCENTAGE OF SCHOOLS IN EACH CATEGORY FOR 

 INTERACTIONS BETWEEN STUDENTS, TEACHERS AND EXHIBITS 

 
 
  Category 3 Category 2 Category 1 Schools 
  % %   % 
  
 teachers’ interactions 50 33 17 12 
____________________________________________________________________________________
_ 
  
 students’ interactions 42 50 8 12 
______________________________________________________________________ 
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Descriptive analysis - interactions 
In all the groups that were observed, the teachers were involved with the students to 
some degree throughout the excursion.  However, this involvement varied considerably: 
some actively worked with small groups of students as they looked at the exhibits and 
answered questions on their sheets; others worked quite specifically and exclusively 
with one or two small groups and largely ignored the rest; others very superficially 
watched the group, mainly for behaviour; yet others stood back, not participating in the 
learning activities at all.  In one instance the teacher actually left her class to have a cup 
of coffee, placing them in the care of a parent at this time.  On many occasions teachers 
sat down, at least for a short time.   
 
The students in most instances were quite actively involved in the galleries and used 
their worksheets for about the first half hour.  After this, their behaviours varied 
considerably, from finding the coffee shop, to sitting (and lying) on gallery benches, 
sitting on the floor copying each other's worksheets, or moving very quickly from 
gallery to gallery if they were allowed to move on their own.  A few of the groups 
continued purposefully looking at and discussing the exhibits throughout the excursion. 
 
The class from School E did not have worksheets; however, they were observed 
comparing one exhibit with the next, showing each other things that they recognised, 
asking each other and their teacher questions about the displays, using all aspects of the 
exhibit: the hands-on and computer displays as well as the real objects and the labels.  
They continued interacting with the exhibits for more than half an hour in each of two 
galleries. 
 

Like it showed...half a house and there's rats at the bins - introduced animals are 

dangerous. (Student, School E)  Category 3 

 
At the Science Education Centre there was a much higher incidence of students 
continuing to be task-oriented throughout the excursion.  At this Centre the teachers' 
interactions again varied, with many teachers standing back and not actively working 
with the students at all. 
 
Regardless of the manner in which the teachers organised the movement of their classes, 
all students formed into small groups and moved, talked and worked together.  The 
teachers rarely participated in these learning groups.  The requirement to complete 
individual worksheets did not hamper the group formation, but did hamper shared 
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learning beyond copying each other’s answers, which took a considerable amount of the 
time.  Many students told me in interviews that they preferred to work in small groups 
of friends, and some told me that they felt a single class was better than several classes 
visiting at once.  In the schools where the teachers did participate in the learning by 
discussing exhibits with the students and expressing their own interest and desire to 
learn, the students’ were more inclined to share their ‘discoveries’ with the teacher, to 
call the teacher to look at things of interest, and to move through the exhibits in closer 
physical proximity to the teacher. 
 
FOLLOW-UP ACTIVITIES 
 
  4.1.4a  What are the teachers' plans for follow-up at school? 
  4.1.4b  What are the students' expectations of follow-up at school? 
  4.1.4c  What actual follow-up does the teacher report?  
  4.1.4d  What actual follow-up is reported by the students? 
 
Category descriptors - follow-up activities 
1. no follow-up activities were planned and/or happened 
 Indicative teachers' follow-up plans: 
  - had nothing specifically planned;  
  - might collect sheets. 
 
 Indicative students' follow-up expectations: 
  - had no expectations;  
  - will hand in sheets. 

 

 Indicative actual follow-up:  
  - no follow-up done;  
  - sheets collected and returned without discussion. 
 
2. some task-oriented follow-up activities were planned and/or happened 
 Indicative teachers' follow-up plans: 
  - will ‘go through’ worksheets;  
  - will mark worksheets; 
  - will discuss what students liked about the day. 
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 Indicative students' follow-up expectations: 
  - will go through answers on sheets;  
  - will write or talk about what they enjoyed about the day. 
  
 Indicative actual follow-up:  
  - went through answers on sheets. 
 
3. learning-oriented follow-up activities were planned and/or happened 
 Indicative teachers' follow-up plans: 
  - will incorporate learning from excursion into classroom learning of  
    topic;  
  - will use information to do projects or assignments. 
 
 Indicative students' follow-up expectations: 
  - will do assignments using information from museum;   
  - will continue with related topic being studied.  
  
 Indicative actual follow-up:  
  - used information gained on excursion in classroom studies. 
 
Categorisation of data - follow-up activities 
 

Table 4.9 CATEGORISATION FOR EACH SCHOOL WITH RESPECT TO 

 FOLLOW-UP ACTIVITIES 
_______________________________________________________________________________________ 
 
SCHOOL  L C K G H D M J A B E F 
_______________________________________________________________________________________ 
teachers’ 
follow-up plans 3 3 3 3 2 2 2 2 2 2 1 1 
_______________________________________________________________________________________ 
students’  
follow-up expectations nd 3 nd 1 2 2 nd 1 2 1 1 nd 
_______________________________________________________________________________________ 
teachers’ description of 
actual follow-up 3 nd 2 nd 3 2 nd 2 1 1 1 nd 
_______________________________________________________________________________________ 
students’ description of  
actual follow-up 3 nd 2 nd 2 2 2 1 1 1 1 nd 
_______________________________________________________________________________________ 
Note: no data (nd) were obtained on follow-up for several schools, as the visits were very close to the end 
of the school year, and either the question was not applicable, or I was unable to make a follow-up visit to 
the school.  
Hence in table 4.10 n does not equal 12 in each case.   
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Table 4.10 PERCENTAGE OF SCHOOLS AT EACH LEVEL FOR FOLLOW-UP 

  ACTIVITIES 

 
 
  Category 3 Category 2  Category 1 Schools     
     % % % n 
____________________________________________________________________________________ 
 
 teachers' follow-up  plans 33 50 17 12 
____________________________________________________________________________________ 
 
 students' follow-up expectations 13 37 50 8 
____________________________________________________________________________________ 
 
 teachers' reported actual follow-up   26 37 37 8 
____________________________________________________________________________________ 
 
 students' reported actual follow-up   12 44 44 9 
 

n: see note to Table 4.9 
 
Descriptive analysis - follow-up activities 
The students often expressed a more realistic expectation of the follow-up activities than 
the teachers. Most of the teachers said that they would do something, although this often 
consisted of collecting and marking the worksheets.  The students had low expectations 
that there would be any work done back at school based on the excursion, beyond 
collecting the sheets.   
 

I dunno, correct the sheets maybe. (Student, School J) Category 1 

 

Well, the worksheets to begin with - I'll get them to write something tonight for 

homework, not about the activities necessarily, but about their overall enjoyment of 

it. (Teacher, School D) Category 2 

 

...we’ll get students to tell what they have actually done, to the other students, so 

we’ll have an exchange in the sense that students will talk about what they found 

most interesting and that will start discussion, so that other students who may 

have done it also will be able to come in on the discussion and to develop 

consolidation. (Teacher, School C)  Category 3 
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When interviewed after the excursion, the results showed that indeed there was very 
little done -  less than the teachers had planned.   
 

We just went through the answers and stuff - we talked about what we saw there.  

(Student, School K) Category 2 

 
There were some striking examples where promising plans for follow-up were not 
fulfilled.  One Year 6 group (School M) who had visited the Science Education Centre, 
was to spend some time discussing their experiments in class and sharing what they had 
found out.  They did write reports but these were not discussed in any way.  A Year 10 
teacher (School G) had asked the students to select an experiment at the Science 
Education Centre, and do follow-up experiments at school based on this.  End-of-year 
interruptions prevented this activity from taking place.   
 
By contrast, School H held extensive class discussions based on the questions they were 
asked to answer at the Museum, looking for evidence for different theories.  
 

...well what we did in going through their sheets - I pulled them together - some of 

the questions were about features that compared mammal and reptile skeletons - 

we then talked about dilophosaurus and we talked about its skeleton - was it 

reptile or mammal - which is not a specific question I asked, but that’s where I 

wanted to get to, because they talked about the idea. . .  I was making sure I 

referred to the different galleries and put things together - I think that worked well.  
(Teacher, School H)  Category 3 

 
Interestingly, the students' description of this discussion did not match the enthusiasm of 
the teacher.  When I asked the students if they had discussed the evidence for different 
theories back at school, they told me: 

 

Oh , I don’t think - not much. 

We did on the sheet - on the worksheet we had these three questions and we just 

talked about that and she explained it.  (Students, School H) Category 2 

 
School L was one of few schools which incorporated the work done at the museum into 
their studies at school. 
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[We've talked about the excursion] indirectly and as a result of what we're doing, 

like we're talking about theories of extinction today. We constantly referred to what 

we saw: 'Yeah, you saw so and so, and that didn't do that and they found that 

there and you know that diagram thing they had' - they were going on like that so 

they were referring constantly back, we just used the knowledge that they got. 

(Teacher, School L) Category 3 

 
 
LINK WITH CLASSROOM TOPIC 
  
3.2. Is the topic of the excursion linked to the current classroom topic? 
 
Table 4.11  LINK BETWEEN THE TOPIC OF THE EXCURSION AND THE 

               CURRENT CLASSROOM TOPIC 
 
 
SCHOOL: A C H K L B D E F G J M 
_______________________________________________________________________ 
  
Topics linked? Y Y Y Y Y N N N N N N N 
 
Y = yes, the excursion topic was linked to the classroom topic    
N = no, the excursion topic was not linked to the classroom topic 
 
 
Table 4.12  PERCENTAGE OF SCHOOLS WHERE EXCURSION AND                

CLASSROOM TOPICS WERE LINKED 

 

 Yes:   42%  No:   58%       n =  12 

 

 

Descriptive analysis - linked topics 
Only four of the school groups were actually studying the topic of their excursion at 
school at the time of the excursion.  A fifth group which was a science club, went to the 
Science Education Centre as part of a skills-based program, and therefore I considered 
the excursion to be linked with work being done at school.  Several groups had done the 
topic earlier in the year, however the relationship of this excursion to the topic was not 
made clear to the students.  In one instance (School B) where teachers were rotating 
their classes through several topics, the teacher who was taking the topic that related to 
the excursion was starting with a new class the next day.  In follow-up interviews, the 
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students reported to me that on that day immediately following the excursion, when the 
teacher was starting the topic of fossils, he did not mention the excursion to the 
Museum! 
    
 
RELATIONSHIPS BETWEEN THE FIELD STUDY QUESTION RESULTS 
 
In a search for further patterns in the results, I gained an overview by bringing together  
the results for all the field study sub-questions, as shown in Table 4.13, with schools in 
alphabetical order. 
 
Table 4.13  CATEGORISATION IN ALL FIELDS FOR EACH SCHOOL 

 

 
SCHOOL:  A B C D E F G H J K L M 
_______________________________________________________________________ 
teachers’ stated 
 purpose  3 1 3 2 2 3 2 3 2 3 3 2 
___________________________________________________________________________________ 
students’ perception 
 of purpose  3 1 2 2 2 1 2 1 1 3 3 1 
___________________________________________________________________________________ 
teachers’ reported 
 preparation  3 1 2 1 2 1 2 3 1 2 3 1 
___________________________________________________________________________________ 
students’ reported 
 preparation  2 1 2 1 2 1 1 1 1 2 3 1 
___________________________________________________________________________________ 
teachers’  
  interactions  3 1 2 3 3 2 3 2 2 3 3 1 
___________________________________________________________________________________ 
students’ 
  interactions  3 1 3 3 3 2 3 2 2 2 3 2 
___________________________________________________________________________________ 
teachers’ 
 follow-up plans 2 2 3 2 1 1 3 2 2 3 3 2 
   _________________________________________________________________________________ 
students’ follow-up 
 expectations 2 1 3 2 1 nd 1 2 1 nd nd nd 
___________________________________________________________________________________ 
teachers’ reported 
 actual follow-up 1 1 nd 2 1 nd nd 3 2 2 3 nd 
___________________________________________________________________________________ 
students’ reported 
 actual follow-up 1 1 nd 2 1 nd nd 2 1 2 3 2 
___________________________________________________________________________________ 
 
Topics linked? Y N Y N N N N Y N Y Y N 
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A relationship between the occurrence of Category 3, and the link between school and 
Museum topics became apparent.  In order to make this relationship clearer, I have 
ranked the schools according to the number of times each category was obtained by that 
school.  For example, from Table 4.13 above, School A was allocated Category 3 for 5 
sub-questions, Category 2 for 3 sub-questions, and Category 1 for 2 sub-questions.  
Listing the schools by decreasing numbers of Categories 3, 2 and 1 and including the 
answer to the question about linking of topics, gave an overall school rank order which 
revealed a clear pattern (Table 4.14). 
 
Table 4.14  RANKING OF SCHOOLS ACCORDING TO NUMBER OF 

        ALLOCATIONS OF EACH CATEGORY 

______________________________________________________________ 
SCHOOL      NO. OF OCCURRENCES OF CATEGORIES    TOPICS 

  3's 2's 1's nd   LINKED? 

______________________________________________________________ 

L  9 0 0 1 Y  

 

A  5 3 2  Y  

K  4 5 0 1 Y  

C  4 4 0 2 Y  

H  3 5 2  Y  

 

D  2 6 2  N 

E  2 4 4  N 

G   2 4 2 2 N 

F  1 2 4 3 N 

J  0 5 5  N 

M  0 4 4 2 N 

 

B  0 1 9  N 

_______________________________________________________________________ 

 
The schools fell into a distinct and significant pattern.  The five highest ranking schools 
were the only ones in which the school and museum topics were linked.  However, I 
argue that Table 4.14 reveals that only one of the 12 school groups in this Baseline 
Study could be considered to have had an effective learning experience.  School L was 
the only group for which all sub-questions analysed were categorised as being at an 
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educationally satisfactory level (that is, at Category 3).  There is a dramatic drop to the 
school ranked second, School A, which reached Category 3 in only five out of the ten 
sub-questions.  At the other end of the spectrum, School B was allocated Category 1 in 
nine out of ten sub-questions. 
 
The following features were often implemented by the highest ranking schools: 
• the teachers had clearly articulated purposes for their excursion (Schools L,A,K,C,H) 
• the students had clear perceptions of the purposes for their excursion (Schools L,A,K) 
• the teachers had conducted preparatory work at school for the excursion (Schools 
  L,A,H) 
• the teachers and students were interacting positively with each other and the 
  exhibits (Schools L, A, K, C).  
 
The feature which appeared to be implemented least often was follow-up to the 
excursion back at school.  Interestingly, for a number of school groups the planning and 
expectations of follow-up were very positive.  However for various, often logistical, 
reasons (such as school interruptions for end of year activities) the realisation of these 
plans was hampered. 
 
Interestingly, the five highest ranking schools included schools from each of the 
possible variations in this study: both primary and secondary, visiting both the 
Australian Museum and the CSIRO, both coeducational and single sex schools, and 
from the Public, Catholic and Independent school systems.   
 
 
4.6 CASE DESCRIPTIONS 
 
To examine in more depth what was happening at the two extremes of the range 
illustrated above, case descriptions follow of the schools given highest and lowest 
ranking.  For each case a general description of the school and its excursion is followed 
by discussion based on results for each research sub-question. 
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SCHOOL L, THE HIGHEST RANKING SCHOOL 
 
General Description 
School L was a small systemic Catholic school from an inner Sydney suburb.  The class 
I observed was in Grade 5.  The class was described by the teacher as: 

 

[containing] a big range, intellectually and socially and, I suppose, 

socioeconomically  too - there's some mature ... there are big differences. 
(Teacher, School L) 

 
The regular teacher of this class was also the religious education coordinator for the 
school, so one day a week a support teacher took the class.  On this day the support 
teacher took the class for science and technology, music and then anything else is 

complementary (Teacher, School L).  The visit to the Australian Museum was organised 
by the support teacher as part of their science and technology study on dinosaurs. 
 
Purpose 
The students expressed a clear understanding of why they had come to the Museum - to 
look at bones and at animals they had been discussing at school.  Three students 
answered the question about expectations of the visit with: 

 

To see some bones. 

To read on the plaques. 

To learn.  

 (Students, School L) 
 
The teacher's purpose was to extend their learning about dinosaurs, the topic they were 
studying at school.  She was keen that they ask questions of the displays and of people 
at the Museum: 

 

...it was on our topic and I thought it would be a positive day, where they could ask 

a lot of questions and do what they're doing now...touching, feeling...(Teacher, 
School L) 
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Preparation 
The class had done extensive work in class on dinosaurs and the environment in which 
they lived.  The teacher also prepared the class on how to use the Museum as a learning 
environment: 
 

We talked about the actual building ...that there were things that they were allowed 

to touch, and how they would know what they were allowed to do, and not allowed 

to do - and how much I expected them to ask questions of me, themselves and the 

staff, that staff were there to help. (Teacher, School L) 
 
The teacher planned and took the students into three sections of the Museum - the 
skeleton gallery which has skeletons of many types of animals, as well as a little 
information on anatomy, the mammal gallery and the fossils and dinosaurs gallery. 
 
Interactions between teachers, students and exhibits 
This class did not have worksheets.  During the visit I observed them comparing one 
exhibit with the next;  showing each other things that they recognised; asking each other 
and their teacher questions about the displays; and using all aspects of the exhibits, the 
hands-on and computer displays as well as the real objects and the labels.   
 
When I talked to the students during their visit, they were keen to tell me what they 
were learning: 

 
Students looking at a dolphin showing body organs:   
That green one's the kidney and that brown one's the liver and the red one's the 

heart and this is the brain - light pink is the lung. (Student, School L)   
All organs were correctly named without looking at any labels. 

 
The skeletons - the bike, it shows you how the joints in your body work - the ball 

and socket. (Student, School L) 
 
This comment was in contrast to those of students from most schools who simply told 
me they liked riding on the bike, and did not mention what it was showing them. 
 
Several of the groups of students spent time working with a computer game which 
involved selecting the correct bones to make up a particular animal skeleton.  The 
students persevered with this, and one group in particular worked well as a learning 
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team - with some students looking around the gallery to compare the bone shapes and 
then providing this information to those operating the computer.   
 
From my observation notes:  

 

Twenty minutes [in this room] and they are still, all of them, looking hard at the 

displays, talking about them amongst themselves, talking to their teacher about 

them, showing each other things they've seen. They're actually moving backwards 

and forwards between displays to compare what they're seeing.  

 
I'm in the Mammal Gallery and watching a group of 8 boys sitting watching the film 

that is on.  They're really watching it and participating and talking about it and 

actually acting out some of the movements they can see in the film.  (Observation 
notes) 

 
This class stayed in the Museum for two and a half hours without any real break.  The 
teacher described them as flagging at the end.  There were no obvious discipline problems 
or off-task behaviours. 
 
Follow-up 
Back at school, the class spent a full day working on projects to complete their study on 
dinosaurs.  The teacher described how she and the students used the information from 
the Museum visit to complete their projects. 
 

[We've talked about the excursion] indirectly and as a result of what we're doing, ... 

they were referring constantly back, but no I didn't say we saw this and that, we 

just used the knowledge that they got. (Teacher, School L) 
 
Link between school and museum topic 
The teacher considered the school and Museum studies to be complementary and had 
intentionally planned the Museum visit to be held after they had done considerable 
learning of the topic in the classroom: 
 

If they go [to the Museum] with a bank of knowledge then this experience will add 

to it and they will get more out of it.  I didn't want them to be ignorant coming in 

and work the other way, I wanted them to have a lot of knowledge, come in and 

support that knowledge.  Um, I didn't want them to be filling out a sheet, or 
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worrying about things on paper, I wanted them to be looking, hearing, talking.  And 

when we go home - next week we'll do all our stencils, all our word work - but I 

wanted this to be all they have to worry about is learn it, not writing. (Teacher, 
School L) 

 

An interesting aspect arose during the follow-up interviews.  When I was asking the 
students what they liked and remembered about the visit, one student, talking about 
dinosaurs, said to me I liked the one with the red nose.  I puzzled over this for a while, as I 
could recall no dinosaur in the Museum with a red nose.  Other students in the group 
solved the mystery.  There is a dinosaur with a red nose in the movie Jurassic Park 
which was showing at the time.  Upon inquiry, it was confirmed that the students had 
been to see this movie.   
 
This incident raised an important issue.  If there is an attempt to determine what 
students learn on a one-off visit to a museum, how can learning at the museum be 
separated from all the other experiences which the students have had before or since that 
visit?  Assimilating experiences from many sources is a vital part of the learning 
process, so it is surely hazardous to attempt to distinguish one source from another.  
This thinking influenced the way in which I determined to analyse the results of the 
second study in this research, discussed in Chapters 6 and 7. 
 
 
SCHOOL B, THE LOWEST RANKING SCHOOL 
 
General description 
Five classes from School B visited the Australian Museum on the one morning.  The 
students were in Year 10.  The school timetabled a rotation system in which each 
science teacher taught the same topic to all five classes.  One teacher was doing a unit 
on Earth History.  He had just completed this unit with one class, and was about to start 
it with another class on the day following the excursion. 
 
When I first contacted the school to gain permission to observe the group, I was told 
that there was some lack of interest in the excursion on the part of the students, 
evidenced by slowness to bring permission notes and money. 
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As the school entered the Museum, one of the teachers made a point of taking me aside 
to tell me that the Museum doesn't seem to want school groups any more - he felt that 
the view was "people pay money to come here, and they don't want grotty kids around".   
 
Purpose 
When the students were interviewed about their understanding of the purpose of the trip, 
they showed no understanding of what they were studying or why they had come on the 
excursion, or even which museum they were going to: 
 

No-one knew what museum we were going to - some people said we were going 

to the Powerhouse, other people said we were going to the Earth Exchange, other 

people said we were going here. (Student, School B) 
 

The teachers' descriptions of purpose were very vague.  While there were some 
mentions of seeing fossils, one comment was: 

 
It is an excursion to get them out of school, which is a purpose. (Teacher, School 
B) 

 
Preparation 
When some of the students looked at their worksheets to find out what they were 
studying (in front of me and apparently for the first time) they discovered that it was 
exactly the same sheet as they had done when they came two years earlier in Year 8.     
This sheet was a school compilation of sheets which are provided by the Museum 
education staff, and included sections which had been prepared for kindergarten 
children, with tasks such as ‘finish this drawing of a kangaroo’  (see Appendix 6). 
 
Information unfolded during the day, that showed that on their Year 8 visit, two years 
earlier,  this same group of students had used the same sheets in the same galleries of 
the Museum, to study the same topic.  The only difference had been that on this 
previous trip, the students had been given no guidelines regarding movement through 
the Museum, and they had been at the Museum for the full day.  It was in the afternoon 
of this previous trip that Museum staff had expressed concern about the students' 
behaviour to the teachers and school principal.  This event was apparently the basis of 
the teacher’s comments to me as we entered the Museum.   
 
Interactions between teachers, students and exhibits 
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The teachers told me that the students had been told which galleries they could go to, 
and that there was a staff member stationed in each of these rooms.  I found that during 
the time that they were at the Museum I had considerable difficulty finding any of the 
teachers, when I wished to interview them.  After less than an hour there were more 
than 30 students in the coffee shop.  When I mentioned this to one of the staff, he was 
totally ignorant of the students’ whereabouts.  The students told me that they found the 
worksheets easy and boring.  They complained that they were unable to look at things 
that interested them. 
 

...because you have to go around looking for the information, you haven't got time 

to study the things we want to see. (Student, School B) 
 
An insightful comment was made by one of the students at the follow-up interviews, in 
response to the question: Do you think you learnt anything on this trip? Anything you didn't 

know before?: 

 
Nope.  Most of it went in through the eyes and out through the pen on to the paper. 

(Student, School B) 
 
Follow-up 
Both the students and the teachers had no expectation of follow-up to the visit beyond 
perhaps collecting and marking the worksheets.   

 

Basically the sheets will be marked and handed back and there will be a few 

comments about it.  That's all - its quite discrete, it’s just an event that happens. 

(Teacher, School B) 

 
When I visited the school for the follow-up visit, a fortnight after the excursion, the 
sheets which were collected on the afternoon of the visit had not been returned. 
 
Link between school and museum topic 
As mentioned in an earlier section, the five classes in Year 10 were rotating between 
science teachers, each of whom taught one topic.  One of these topics was Earth History 
which included evolutionary history.  The changeover between topics was happening 
the day after their visit to the Museum.  The group that had just completed the topic 
were not encouraged to look for examples of the work covered in class, and the teacher 
taking this topic did not even mention the Museum visit on the next day, the first day of 
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this topic with a new group.  In the interview with this teacher he had difficulty himself 
in seeing any link.  For all other classes the visit was quite remote from the study of the 
fossil topic, and no mention of the link was made by any of the other teachers.   
 
Transcript of interview with teacher, School B 
Perhaps the best picture of this School is gained from the full transcript of my interview 
(J) with the teacher (T) who was doing the Earth History unit with each of the classes.  
This interview was conducted at the Museum, during the excursion.  
 

J: What do you see as the purpose of this visit? 

T: We are using it as a resource to see basically the fossils that we can't get at 

school - also it is an excursion to get them out of the school, which is a purpose. 

 

J: Do you have specific objectives or expectations for the students at the end of 

the visit? 

T: Well, only that they complete the worksheet. Year 10 rotates through the topics 

so only some of them are doing a subject which is relevant - for most of them we 

see it as just part of filling in the whole picture, even if they're not doing it at the 

moment.  We still see it as valuable. 

So it is difficult to have a clear objective about what we want out of it - when we're 

not doing it at school at the moment, and we really want to expose them to the 

material and give them some information. 

 

J: What other topics are being done at the moment? 

T: Well actually I am doing the Earth History and Evolution topic.  The Museum 

doesn't deal with it in the same way we do, the students will come in after having 

done the topic, most of them have done the topic.  They still won't necessarily see 

the connection between dinosaurs in Australia, dinosaurs in Gondwanaland, how 

earth history and evolution on land are linked - because it’s presented differently 

here. Other things they are doing are consumer science, motion, genetics, ... 

 

J: What preparation did you do with your class? You are teaching this topic at the 

moment aren't you?  

T: Yes.  

 

J: So what preparation did you do with your class? 

T: None 
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J: What did they know - did they know anything at all? 

T: Yes, I don't treat this as an excursion for Earth History and Evolution because 

its hard to pin things together the way it’s done.  So I leave it as stimulus material 

for them.  They know the approximate time scale ...they know approximate earth 

history: where the continents were at the time, approximate trends in evolution, 

they know occurrence of the major vertebrate groups as they have appeared in the 

fossil record. 

 

J: How do you treat it at school? 

T: Well Earth History and Evolution, I treat them as two scientific ideas and I build 

them up using the evidence behind each.  Here there's, everything is presented as 

a discrete exhibit, and there's not a lot of connection for the students.  Like it’s very 

exhibit oriented, and there's not a lot of connection there for the students as they 

walk around to build a whole picture - there probably is an attempt to do it but my 

feeling is that they don’t see this.  It might have some interest or it might not -they 

don't see any progression in their own minds, so it’s fairly difficult for us, and also 

it’s fairly dry for us to deal with the life forms in the Jurassic and the Triassic, so we 

choose not to do it. 

 

J: Will you do any follow-up? 

T: Basically the sheets will be marked and handed back and there will be a few 

comments about it, that's all, it's quite discrete. It’s just an event that happens. 

This is the first time we've brought Year 10, previously we have brought Year 8, 

they do fossils. 

 

J: Did this group of students come as Year 8? 

T: I can't remember actually if they did, they may have come, I can't remember.  

But we dropped that basically because of the friction we have had with the 

Museum.  We've had, I know last year they phoned the principal and complained 

about the behaviour, some of the behaviour was bad. 

 

J: So do you think that was justified or not? 

T: Some of it was justified but I think it’s important to distinguish between the 

children and the school.  We were all fairly offended then: because a student was 

a problem, the school was in some way falling down.  Because we know they were 

exceptional students.  Certainly the way we ran the excursion we allowed it to 
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happen by virtue of the fact that they were around the Museum, they weren't with a 

teacher. 

 

J: Have you done anything to solve that problem? 

T: Yes, we are trying to keep them in three discrete areas which are supervised. 

 

J: Who prepared the worksheet? Is it based on Museum sheets? 

T: It is based on the Museum sheets.  I think [the teacher who organised the 

excursion] did it. 

 

J: Do you know if it is the same as the Museum sheet exactly or is it modified? 

T: I don't think it’s been changed very much but [the organising teacher] will have 

to tell you.  It’s the same one we've had for a fairly long time. 

 

J: So would it be the same one that Year 8's would have used?  

T: Yes.  I don't think it’s that good a worksheet.  I think we could do a better 

worksheet if we were prepared to put the effort into it.  It’s a matter of time and 

also, given it’s just a discrete activity, the worksheet is something for them to do so 

they are on task.  Actually, anything that happens out of it, we would hope would 

happen just by what they are actually seeing and what they're writing down. 

 

J: Are there other things that you want to happen, out of the visit? 

T: Well, I think it is nearly impossible for us to get much more out of it than what 

we do because of the nature of the Museum, the nature of the kids and the way we 

run the course at school. 

If we were not rotating and every teacher was doing the same topic at the same 

time, we could all do the background work.  We could fit it into the lesson, we 

could make it an integral part, whether or not it is more effective.  I suspect it 

probably is, and if doing that, we would be able to rewrite the worksheet so that we 

got clear responses, if the kids knew what they were writing down.  I don't think 

they know what they're writing when they write Jurassic or Triassic. 

I sound very critical ... I personally enjoy it, but I can see a fairly wide gulf between 

what the teachers are interested in and what the kids are interested in. 

 
End of interview. 
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4.7  EMERGENT ISSUES 
 
In addition to information relevant to the Field Study Questions a number of further 
issues emerged from the data.  These issues will be discussed in greater depth in the 
following chapter.  It is, however, relevant to signal my conjectures here as they were a 
significant unanticipated outcome from the Baseline Study. 
 
Teachers’ and students’ perspectives on worksheets, learning and play 
There was an overwhelming view, on the part of both teachers and students, that 
worksheets were ‘necessary’ - that nothing would be learned without them.  Teachers 
discouraged students from using any form of interactive or audio-visual exhibits in the 
Museum, including viewing videos, using audio labels at exhibits, using computer 
interactives, or even entering the interactive Discovery Space.  I gained the strong 
impression that these were all considered ‘playing’ and therefore detracted from the 
serious business of the day, which by implication, was learning.  A strange anomaly 
appears here, as few of the teachers articulated a learning purpose for the day, and yet 
they were keen that the students were seen to be exhibiting learning behaviours!  
Students told me in interviews that they preferred not to use worksheets, and wanted to 
use the interactive exhibits, and yet they echoed the teachers’ attitudes that these 
activities would not lead to learning.  Two of the schools observed in the study did not 
use worksheets, and in both cases the students were exhibiting learning-oriented 
behaviours throughout their visit.  A third school used sheets written by the teacher 
specifically for her group.  She included a small number of questions that sought 
relationships between exhibits and ideas discussed at schools, rather than using detailed 
‘fact-finding’ questions.  
 
Worksheets, structure and control 
The excursion overall, and particularly the learning strategies, were often structured and 
controlled by the worksheets.  The teachers largely acted as overseers to ensure that this 
structure and control was upheld.  The worksheets determined what the students viewed, 
the order in which they viewed it, how long they spent at each section, and in some 
instances the overall duration of the visit.  Considering that the teachers rarely 
participated in the preparation of these sheets my earlier conjecture, that the teachers 
displayed little responsibility for student learning on the excursion, is strengthened.  
Students told me in interviews that they preferred to look at things they were interested 
in, but they rarely had the opportunity. 
 



 

4. Baseline Study   78  

The majority of individual teachers indicated that they felt they had little role in the 
planning or execution of the excursion.  Responsibility for the learning was placed 
either with ‘the organising teacher’ or the institution though the worksheets.  The 
worksheets that were used had been written by Museum staff, or occasionally by the 
organising teacher, and the other teachers were often unaware of their origin.  Most 
teachers saw their major role as one of control and discipline.  Teachers’ and students’ 
attitudes to the day reflected one another.  When the teacher had a clearly defined 
purpose and an enthusiastic, positive learning approach to the day, the students’ 
behaviours were consistent with similar attitudes.   
 
Strategies employed by teachers 
In observing the 12 school groups at the two museum sites, I became aware of the 
‘sameness’ of activities both between the schools and within any one visit.  In most 
instances the students were instructed to follow one strategy throughout the entire span 
of the visit, which ranged generally between 90 and 120 minutes.  Apart from a short 
introductory talk at the CSIRO Centre, the students spent the remainder of the time 
working in pairs, reading and carrying out instructions.  At the Museum, the students 
were expected to stay on their feet seeking answers to worksheet questions for their 
entire stay.  There were few, if any, changes in teaching/learning strategies over the 
duration of the excursion.  Students’ physical needs appeared to be rarely considered: if 
they sat down, they were invariably asked to move on by the teachers. 
 
 
4.8 REFLECTIONS 
 
My results indicated that the majority of teachers did not convey to their students clear, 
explicit purposes or objectives for the day.  By contrast, in most school groups where 
the excursion topic was directly linked to the topic being studied at school, both the 
teachers and the students could clearly articulate the purpose for the visit. 

 
Where the teachers had prepared the students for the excursion, students knew what 
they were looking for and how to use the museum for learning.  The majority of 
teachers, however, had done very little if any preparation with their students, and this 
rarely went beyond a quick look at the worksheet before the visit.  The teachers used 
teaching materials with which they were not familiar (the displays) or which they had 
not prepared or modified to suit their class (the worksheets). 
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Students in all school groups observed, formed their own social and learning groupings 
as they moved around the museum.  There was little evidence, however, that the 
teachers participated in the students' learning - there was more emphasis on completing 
the tasks set, and getting home again without anyone getting into trouble at the 
institution.  In the instances where teachers participated in the learning there was a 
dramatic effect on the students.  They gathered around the teacher and were interested 
to learn with them.  The students were given little or no control over their learning.  At 
the Museum, they were given little choice in what they studied or which parts of the 
Museum they used to study  it.  At the Science Education Centre the students had some 
choice, although an uninformed choice, of which experiments to do. 

 
Very few teachers conducted any follow-up activities at school beyond collecting the 
worksheets.  Several teachers had intentions to do work at school related to the topic, 
but the follow-up visit revealed that this rarely happened. 
 
The majority of teachers did not effectively link the excursion learning episode with 
others before or after the visit.  The information being studied was not placed in context 
for the students.  In the schools which did incorporated work done at the Museum into 
their classroom studies, students were more likely to know the purpose for the visit, and 
to have had some preparation for the visit at school. 
 
When the relationship between the results for the two field study questions was 
investigated, it became very clear that linking the school and museum topics was a 
highly significant element.  If the visit was closely related to work at school then three 
of the four sub-questions of the first question, ie purpose, preparation and follow-up, 
must almost inherently occur.  Hence two key elements have surfaced from these 
results: linked school and museum learning, and attention to interactions between 
people and the exhibits.  The results suggest that these two overarching elements are 
important in providing effective conditions for learning.   

 
Overall, the data gathered in this study showed me that when teachers brought classes to 
a museum there was more evidence of a task-orientation than a learning-orientation.  
The teachers used mainly structured, task-oriented teaching strategies, perhaps because 
that was the way that they had always experienced excursions - it was the only way they 
knew.  Most visits were poorly situated in relation to topics being studied at school. The 
teachers showed little recognition of the different learning environment or the 
opportunities that museums present.  The outcomes of this initial field study suggested 
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that the majority of teachers had no clear idea of what to do at a museum nor what its 
purposes, uses or benefits were as a learning environment.  The students had very little 
say in the teacher-directed excursions.  
 

The method of sampling used for the Baseline Study and the extent of data gathering 
suggest that the findings could be generalised at least to schools in NSW, Australia.  
The results confirm the accuracy of my prior perceptions of school excursions in NSW.  
A case for the need to investigate alternative approaches to school-museum excursions 
was firmly established.  This study indicated to me that current pedagogical practices 
used by many teachers in museums may be impeding a learning-orientation.  There is a 
clear need to move away from the currently common situation where the information 
goes in through the eyes and out through the pen without the brain being engaged.  I could 
see a great need for finding a way to move from task to learning orientation through the 
provision of appropriate, effective conditions for learning.  
 
These results led me to reflect on the differences in museum behaviours exhibited by 
school groups and family groups.  Family groups visit by choice and apparently enjoy 
themselves.  Observations during my years working in museums suggested that family 
group members allow their curiosity to lead their path through the museum; they choose 
what they view and how long they spend at each display.  This element of control and 
choice was missing for most school students, and I considered that it could be a key to 
finding alternative approaches to school excursions. 
 
In the following chapter my Baseline Study research results will be discussed in the 
light of findings reported in the literature on effective learning conditions for school-
museum excursions, successful science learning approaches and strategies, and on the 
ways in which family groups conduct visits to museums.  Together these theoretical and 
empirical bases will inform the development of a new framework for school-museum 
learning experiences.  
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Chapter 5 
 

A BROADER LOOK AT THE LITERATURE INFORMS 
 A SCHOOL-MUSEUM LEARNING FRAMEWORK 

 
A possible route 

 
5.1 INTRODUCTION 

 

The Baseline Study results led me to reflect on the overall nature of school-museum 
excursions.  Price and Hein (1991) define educationally effective programmes as those in 

which products are not emphasised, inquiry is sparked, open-ended questions are generated, 

and students actively participate and appear involved (p. 510).  This definition reflects my 
perspective on excellence in science teaching as described in Chapter 3. The 
overwhelming impression I had gained from my study was that most current school-
museum excursions are not effective in these terms.  The results for the majority of 
schools confirmed my preconceptions and closely matched those found by earlier 
researchers.  Consideration of these results led me to the fifth stage in my journey, 
approached through the question: 

 
5. What alternative approaches for excursions could be developed, which would 
facilitate student learning by moving the focus from task-oriented to learning-
oriented and from teacher-directed to learner-directed? 

 
This chapter presents my reflections on the Baseline Study findings in the light of 
research and commentary in three fields of literature.     
 
Firstly, research described in Chapter 3 is integrated with more recent and wider ranging 
research and commentary on school excursions to museums.   
 
Secondly, the issues which emerged in the Baseline Study were reminiscent of my 
perceptions of best practice in science teaching within a constructivist paradigm, and as 
described in Chapter 2.  I decided therefore to also revisit the literature on constructivist 
approaches to learning and teaching in science to gain further insights into effective 
conditions for learning which teachers can provide for their students on museum 
excursions.   
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Finally, reflecting on the Baseline Study, I considered that literature on the behaviours 
of family groups in museums may be relevant.  This major component of museum 
audiences visit museums by choice and apparently enjoy their learning experiences.  
The literature on family group learning in museums was therefore searched for ideas 
which could be applicable to school excursions to museums.  
 
The ideas gleaned from each of these fields - school group excursions, constructivist 
approaches to learning in science, and family group visits to museums - informed my 
development of a tentative framework for providing effective conditions for school-
museum learning.  The literature incorporated in this discussion was selected following 
a purposeful search.  I was seeking ideas or findings which would help in my quest for 
an effective approach to school-museum visits, rather than attempting to critique the 
research fields. 
 
 5.2 RELATIONSHIPS BETWEEN BASELINE STUDY RESULTS AND 
  LITERATURE ON SCHOOL GROUP VISITS TO MUSEUMS 
 
My discussion on school group visits to museums integrates some of the literature 
reported in Chapter 3 with wider ranging commentary and more recent research studies.  
This literature is used to enlighten discussion of my field study results and their 
congruence with findings in previous studies.  Few new studies, specifically on the role 
of class teachers during school visit to museums, have emerged since my review 
conducted in 1993 and reported in Chapter 3.  While there has been an increase in 
literature on learning by all visitors in museums, particularly in the USA, there has not 
been an accompanying increase in attention to the school group segment of museum 
audiences.  There have however been a considerable number of reviews and 
commentary papers. 
 
The museum visits in the Baseline Study during which a learning-orientation was 
evident were those in which a study at school was the basis for the excursion.  Therefore 
there was preparation at school before the visit, and teachers and students held a shared 
view of the purpose for the day.  As with my results, few authors have found much 
evidence of follow-up work done at school to consolidate learning during the field trip.  
In addition to the intended questions investigated in the Baseline Study, other issues 
which emerged included an emphasis on worksheets, the teacher’s role and involvement 
in the learning and in interacting constructively with the students, and flexibility for the 
students to move where they chose and to work in small groups of their choice.  In this 
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section, I shall discuss my reflections on the field study questions first, followed by the 
emergent issues. 
 
PURPOSE OF THE MUSEUM VISIT 
 
The results of my Baseline Study largely reflect findings of the few studies which have 
directly investigated the nature of teachers’ purposes for taking their students to 
museums (Rennie & McClafferty, 1995).  While half the teachers included in my study 
were able to give a learning-oriented purpose for their visit, many also stated, or only 
stated, the purpose as being for stimulus, to give the students a change, or for the social 
interactions that such a day afforded.  Amongst those whose responses were placed in 
Category Three (purpose expressed in terms of learning) many were simple 
expectations such as to see real or better objects than they could see in class, or for 
enrichment but with no specific description of what this entailed.  
 
Gottfried (1980) and Laetsch et al. (1980a) also found that teachers considered 
enrichment and social interaction to be the main purposes of an excursion.  Brigham and 
Robinson (1992) report a focus group discussion with teachers, held at the J. Paul Getty 
Museum, in their editorial for the Journal of Museum Education.  The teachers voiced 
limited and vague goals for the museum visit.  They described their tight schedules and 
the need to see as much as possible on the trip, however they 

 

... did not seem to understand fully the power of learning directly from real objects. 

...We worry that some teachers, through their own unfamiliarity with the potential of 

museum learning, may be short changing their students. (p. 3) 
 
Teachers’ lack of interest in their students’ cognitive learning on field trips was also 
reported by Pontin (1995) who evaluated school work in the Rutland Dinosaur Gallery 
at Leicester Museum and Art Gallery.  She found that, primarily, teachers bring their 
students for stimulus and skill development as well as for the opportunity to view the 
real objects.  Interestingly, even those teachers in my study who did not include 
cognitive learning in their purpose, used a written worksheet or a follow-up class test to 
assess the success of the visit.  I believe that here lies the difficulty:  teachers’ explicit 
and implicit purposes differ.  Reported purposes such as enrichment and social 
interaction are valid and important, and yet the underlying expectation expressed, for 
example, through the use of information gathering worksheets, was that of cognitive 
learning.   
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In a study involving surveys of pupils and teachers in the York Castle Museum, Ingle 
(1994) investigated whether teachers and students shared the same purpose for their 
visit, and found that when:  

 

...teachers and pupils were not sharing the same purposes for the visits, pupils 

expressed more dissatisfaction, preferred looking generally and were more 

attracted to objects and galleries, irrelevant to the teachers’ themes for the visits. 

(p. 322) 
 
Follette (1987), in her set of guidelines for teachers on running field trips, agrees with 
the need for students and teachers to share understanding of the purpose and advocates 
that:   

 

gains in cognitive learning and attitudes are more likely to occur when...students 

are aware of the museum field trip’s specified goals [and] students are included in 

the planning of the field trip along with their classroom teacher. (p. 107) 
 
My observations mirrored these views.  In the schools where the teacher and students 
shared an understanding of the purpose, the students were more focussed, whether or 
not the focus was on a cognitive task or, as in the case of School E, it was for city 
students to show what they understood and share their previous museum experiences 
with country students. 
 
Further, the teachers’ attitude to the day was often apparent in their purpose, and 
reflected by their students.  The manner in which the teachers and students answered 
interview questions, as well as the actual responses to questions, gave clues to their 
attitudes to the excursion and to learning in the museum.  If the teacher had a clearly 
defined purpose and an enthusiastic, positive attitude to the day, the students often 
reflected similar attitudes.  If the teacher was bringing the class simply because this was 
the class's allocated museum day, and the teacher had no clear purpose or expectations 
for the day, the students' expectations and general behaviour reflected this lack of 
purpose.  
 
LINKS BETWEEN SCHOOL AND MUSEUM LEARNING 
For teachers and students to have a clear and shared purpose for the excursion presumes 
that preparation for the visit has taken place in the classroom.  When the museum 
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excursion is embedded in a study in the classroom, preparation and follow-up become 
an integral part of the whole program and the purpose of the visit is inherent (Orion, 
1993).  Very few of the teachers included in my Baseline Study, however, had prepared 
their class for the excursion.  Links between school and museum learning were rare and 
tenuous.  In many instances the students knew only which museum they were going to 
and the topic they were to be studying.  Only one teacher talked to the students about 
information gathering skills required in the setting, and there was no evidence of any 
school discussing the nature of the venue itself.  My results show that little notice has 
been taken of research which strongly advocates that preparation - on concepts, setting 
and skills - optimises linking of ideas and hence learning on excursions (Mackenzie & 
White, 1982; Rennie, McClafferty & Johnston, 1993).  Perhaps little has changed since 
Gottfried (1980) found, in his study of school field trips to the Lawrence Hall of 
Science, San Francisco in 1979, that the majority of teachers planned no preparatory or 
follow-up activities.  
 
Bitgood (1993b), after reviewing research into school field trips, provided nine tentative 
guidelines for museum educators.  Of these nine, seven involve preparation, planning 
and follow-up to the visit which could be done by the class teacher. The remaining two 
relate to provision of experience-driven rather than information-driven activities, and 
evaluation. 
 
Allard, Boucher and Forrest (1994) report on work by the Groupe de recherche sur 
l’éducation et les musées (GREM) at the Université du Québec à Montréal.  Extensive 
work by this group over a number of years has developed programs at mainly history 
museums which involve integrated theme-based sets of activities conducted before, 
during and after a visit to a museum.  Their results of these programs showed significant 
progress in cognitive and affective learning, and showed that an increase in the active 
involvement of the children in their learning also improved progress.  Significantly they 
also found that: 
 

Students who participated in educational programs that included a follow-up phase 

to the museum visit made better progress in terms of both cognitive skills and 

attitudes toward the museum than those who took part in programs with no follow-

up component. (p. 200) 
 



 

5. School-museum learning framework 86  

These authors emphasise the need for students to analyse and synthesise the information 
they have gathered at the museum, in order to integrate the knowledge.  The museum visit 

becomes part of a continuous and permanent learning and educational process. (p. 207) 
 
Three aspects of preparation and follow-up are visited in the literature: cognitive, setting 
and, to a much lesser extent, learning skills.  I address each in turn. 
 
Cognitive preparation and follow-up 
There is considerable evidence that classwork before and/or after the excursion is of 
value.  Studies described in Chapter 3 which highlighted links between school and 
museum investigations (Gennaro, 1981; Koran et al., 1983; Nangeroni et al., 1986; 
Reese & Moore, 1962; Wolins et al., 1992), suggest not only that experiences prior to 
the visit help focus the learning, but in addition experiences in museums may stimulate 
interest and provide relevant background knowledge for later science learning.  Priest 
and Gilbert (1993; 1994) describe a collaborative approach between teachers and 
museum staff at the Museum of Science and Industry in Manchester, where workshops 
were held to plan learning experiences for the children that would link the visit to their 
classwork.  They  concluded that the students did learn by relating their experiences to 
existing school based knowledge.  On the other hand, experiences at a museum exhibit, 
particularly if they are participatory, may provide a framework for subsequent 
classroom learning (Gennaro, 1981).  As pointed out by Flexer & Borun (1984) 
however, direct comparison of the relative effectiveness of museum experiences 
occurring before and/or after classroom instruction remains to be investigated.  
 
Follette (1987) developed a set of guidelines for teachers and advocated that: 
 

Gains in cognitive learning and attitudes are more likely to occur when....museum 

field trips are correlated with classroom instruction in which the museum 

objects/exhibits illustrate facts and concepts associated with the students.  

(p. 107) 
 
Ramey-Gassert, Walberg & Walberg (1994) agree that field trips can be made more 
educationally effective through good teacher planning, including introduction to the 
setting, clear objectives, and review of the learning objectives following the visit.  
Further, Martin et al. (1981) suggest that while the school and museum work should be 
linked, each setting has its own role.  Complex thinking and conceptual learning may be 
best undertaken in the less stimulating school environment, while the informal museum 
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setting provides stimulation, manipulation and motivation - the two environments 
together contributing to meaningful learning.  While I agree that the two settings have 
different roles, I argue that conceptual learning arises from the blending of all 
experiences, both in formal and informal settings (King, 1982; Lucas, 1982; 1987).   
 
Setting preparation 
Children learn a great deal about their surroundings during self-initiated, non-directed 
activities.  Sakofs (1984) underlines this point, suggesting that object filled museums 
may at first appear a very confusing and overwhelming place for new visitors.  He 
suggests that students require guidance to channel their enthusiasm into constructive and 

educational avenues (p. 136).  Howie (1973) applied Ausubel’s idea of an advance 
organiser to an outdoor field trip and showed that providing students with a conceptual 
base as a framework in which to anchor the new experiences was invaluable.  Together 
these reports indicate that preparation on the setting could take place at school and then 
an orientation period be provided at the beginning of the excursion.   
 
While stressing the need for preparation, the importance of curiosity in the learning 
process cannot be overlooked.  Curiosity, which may be generated by the novelty of the 
informal setting, is a stimulus to explore, manipulate, and interact with that 
environment, making a major contribution to the learning process (Martin et al., 1981).  
One of the teachers in my study (School D) told me that he intentionally did not prepare 
the students as he did not want to detract from the novelty of the setting.  While there 
does need to be an appropriate level of novelty in order to stimulate interest and as a 
precursor for on-task cognitive learning, if this level is too high the exploration and 
attention to the setting may overshadow learning (Falk & Balling, 1982). 
 
Further information on this issue has been recently provided by Anderson and Lucas 
(1995) who not only found that novelty-reducing pre-orientation led to higher levels of 
cognitive learning, but also prior visit experience, say with family members, impacted 
positively on school visit learning.  They propose that encouraging students to visit the 
venue with family and friends in the months prior to the school excursion will enhance 
learning on a planned school visit to the museum. 
 
Learning skills preparation 
Very little attention has been paid in the literature to orienting students to the learning 
processes and information gathering skills required in a museum.  While it is not 
possible to fully brief students on everything to expect on their visit, students could be 
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oriented to the ways of engaging with informal sources of learning such as how to use 
labels in conjunction with object displays (Lucas, 1991; Symington et al., 1986).  My 
observations indicated that much of the apparent non-task behaviour during the Baseline 
Study was a result of the students’ inexperience with gaining information from three-
dimensional displays.   
 
Balling, Falk and Aronson (1995) recently looked in depth at all three aspects of visit 
preparation by examining both the content and the presenter of the information given 
before a visit.  In a 3 x 3 randomised design they investigated the relative effects of 
program content and program instructor on the effectiveness of pre-trip programs on 
improving learning during single-visit field trips to a zoological park.  The three aspects 
of the pre-visit program content were cognitive (conceptual and factual material), 
orientation (about the zoo itself) and observational (how and what to observe while at 
the zoo).  The pre-visit program was presented to the students by either a zoo educator, 
a teacher who had been to a professional development workshop, or a teacher with no 
workshop experience.  There were also two control groups. While each of the groups 
receiving pre-visit instruction scored higher than those who did not, the strongest impact 
on learning was the orientation pre-trip program.  They concluded that:   

 

Perhaps giving the students, beforehand, key information about the setting they 

will visit frees them to attend to other aspects of the zoo trip, specifically the facts 

and concepts presented on the tour. (Balling et al., 1995, p. 23)   
 
The teachers who had attended a workshop had a greater effect on their students’ 
learning than either teachers who had not attended the workshop or the zoo educators.  
My interpretation of these results is that presentation of pre-trip material by the 
classroom teacher rather than the zoo or museum educator takes advantage of the 
familiar social climate of the classroom and reduces the possibility of a distracting 
novelty effect of a stranger. 
 
INTERACTIONS WITH EXHIBITS AND WITH OTHER PEOPLE 
The unique feature that museums offer is the opportunity to interact with materials, 
objects and ideas which may not otherwise be readily available to learners (Jackson & 
Hann, 1994; Miles, 1987; Russell, 1995; Thier & Linn, 1976).  Beyond these material 
interactions, and at least equally as important, are the interactions that museums 
facilitate among people.  Observations during my Baseline Study revealed that 
regardless of the manner in which the teachers organised the movement of the classes, 
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all students naturally formed small groups who moved, talked and worked together.  
Priest and Gilbert’s (1994) observations also indicated that students learned through 
interacting with each other, with the teacher and with museum staff as well as with 
museum displays.  In my study the students often worked in pairs, sometimes threes and 
fours but rarely larger groups.  A study at the Lawrence Hall of Science indicated that 
diads afforded the greatest verbal and motor exploration (Laetsch, Diamond, Gottfried 
& Rosenfeld, 1980b). During my interviews, students frequently told me that they 
enjoyed and preferred working with and talking with their friends, rather than alone or 
in imposed groupings.  Birney (1988) interviewed students at the Los Angeles County 
Museum of Natural History and the Los Angeles Zoo.  These students told her also that 
they enjoyed sharing the acquisition of new information with others.  She continues:  

 

[they] define specific social environments as optimal contexts for sharing 

information and...dislike social components (such as crowding) that prevent 

acquiring new information...they appear to associate new knowledge with an 

increase in their social value...they frequently comment that good exhibits show 

material that could not otherwise be seen and that someone who has seen this 

material is somehow special and can tell others about it. (p. 313)  
 
The students she interviewed preferred social interaction with peers rather than adults, 
as these interactions were more equal, and they involved free exploration and shared 
values.  The students felt that adults controlled the flow of conversation and of 
information.  Her results indicated that museum exhibits provide an enjoyable 
environment for shared acquisition of information directly related to the exhibits. 
 
Tunnicliffe (1994b) compared zoo-talk and school-talk in London and found that in a 
zoo both adults and children initiate dialogue, however adults commonly initiated the 
conversation in a ‘school-talk manner’.  The children’s conversations in the zoo were 
different from those in the classroom where formal teaching occurs but resembled 
conversations that take place during discovery learning and discussion.  Of particular 
note was her finding that discussions initiated by children provided opportunities for 
‘incidental teaching’.  
 
Beyond verbal interchange, there is also visual interaction between people in a museum 
setting.  Eratuuli and Sneider (1990) noticed that in a physics discovery room people 
commonly learnt how to manipulate an exhibit by watching and copying others.  In my 
study, I noticed this behaviour also.  At times, however, this copying of behaviours was 
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detrimental.  The students from one school, who were not familiar with a museum 
environment and entered quietly and wide-eyed, watched students from another school 
to see how they behaved.  When they saw the others running and squealing, the initiates 
immediately did the same! 
 
Learning through social interactions with peers and adults reinforces the interactions 
with exhibits in a museum setting.  The setting provides an ideal environment for social 
interchange, as witnessed by the students’ spontaneous division into and conversations 
within small friendship groups as they moved through the museum, even when other 
forces such as individual worksheets or whole class programming were acting against 
collaborative learning. 
 
WORKSHEETS, LEARNING AND PLAY 
 
Social interaction among students, and between students and teachers, is affected by the 
use of worksheets in two ways.  Firstly, verbal interaction between the teacher and the 
students can be reduced by the use of worksheets as the teacher’s voice is left to come 
through the worksheet.  I witnessed many teachers concentrating only on discipline and 
control and not participating in the learning beyond distribution of the worksheets.  
Secondly, all classes that I observed with worksheets were expected to complete 
individual sheets.  This process immediately formed a conflict for the students who 
naturally preferred to work in groups.  Almost all the students I interviewed did not like 
having to complete individual worksheets, they would have preferred to complete them 
as a group.  Individual worksheets also led to the commonly observed behaviour of 
sitting copying answers onto sheets rather than sharing learning from the displays.  
McManus’ (1985)  research confirms this view.  She proposed that one worksheet per 
group would reduce the amount of time allocated to ‘worksheet management behaviour’ 
and allow socially shared learning. 
 
Several authors question the value of worksheets.  Price and Hein (1991) suggest that 
worksheets can impede learning by focusing students on narrowly defined tasks, rather 
than allowing true observation or development of students’ own inquiry.  Parsons and 
Muhs (1994) in their observations of chaperoned school groups at the Monterey Bay 
Aquarium, question the assumption that worksheets facilitate learning.  Observing 
groups with and without worksheets, they observed that those who were completing 
worksheets spoke less to one another, looked at the exhibits less, usually gave up on the 

worksheets during their tour and didn’t spend any more time in the aquarium than groups 
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without worksheets (p. 60).  They conclude that worksheets may be detrimental rather 
than an aid to learning, particularly regarding the importance of conversation in the 
learning process. 
 
During the Baseline Study at the Science Education Centre the worksheets were 
provided at each activity station.  Despite this, not all the students used or collected 
these sheets.  More than a third of the students interviewed during the visit were not 
working through the sheets as intended.  At the Museum, all but two of the groups 
brought worksheets with them.  In all but one of these cases the sheets were based very 
closely, if not completely, on sheets developed by the Museum education staff.  They 
had not been adapted to suit the class or the specific topic being studied (if there was 
one).  When asked about worksheets, most students said they did not like them, as they 
restricted what they saw or did, and they were boring.  In answer to questions about 
what they would rather do, most students said they would prefer to look around without 
sheets.  They felt that the imperative to have the sheet completed to hand in at the end of 
the day was constraining and stopped them looking at the exhibits, particularly it 
stopped them from having any choice in what they observed.   
 
In spite of these negative comments about worksheets, the students often commented 
that they wouldn't learn anything if they didn't have the sheets.  There seemed to be a 
strong belief that just looking around, although they enjoyed it, did not count as learning. 
This idea became apparent very early in the follow-up interviews.  Questions such as 
What did you learn on your excursion? were fruitless. The answer was invariably Nothing.  
Following similar experiences of Falk and Dierking (1992) the students were asked 
instead about what they remembered.  This brought answers about specific displays that 
they had seen.  When the idea of learning was introduced into the conversations it 
became very apparent that the students did not believe they were learning unless they 
were answering questions on their worksheets.  They identified learning almost 
exclusively with the type of activities that go on at school, especially pen and paper 
activities.  While several groups said they would prefer not to have worksheets in the 
museum they added, ...but you wouldn't learn anything if you didn't (Student, School E).  
 
This restricted view of learning was also apparent when students entered the Discovery 
Space, a dedicated hands-on area of the Museum.  Only one class (School E) was 
specifically taken by their teacher to this area.  Unlike other galleries this class had 
visited, the teacher did not introduce this gallery to the class, and left them there in the 
care of a parent while the teacher went and had a cup of coffee.  When these students' 
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views were later elicited on what they had learned in the Discovery Space, they were 
adamant that You don't learn anything in there - you play.  Like her students, this teacher 
also referred to the Discovery Space in the follow-up interview as the play area.   The 
use of the term play by both teacher and students was in a derogatory sense, 
distinctively separating the concepts of play and learning.  Interestingly it seemed that 
most teachers had similar views.  If other students did ever get the chance to get into 
this room, they were generally chased out again by the teachers so that they could get 
back to 'the real work' in the specified galleries.   
 
These views that playing was not part of learning contrast starkly with many authors 
who consider play to be an essential component of learning (Hodgkin, 1985; Kimball, 
1995; Mason, 1982; Moyles, 1989; Prentice, 1994).  Play is a critical way for young 
learners to encounter new ideas about science in museums (Edeiken, 1992; Yahya, 
1996).  Duckworth (1992) emphasises the centrality of manipulative action, or play, in 
the development of understanding.  These views form the philosophical basis of many 
science centres (Duensing, 1987). 
 
TEACHERS’ ROLES: STRUCTURE AND CONTROL OR FACILITATION OF 
LEARNING? 
 
Teachers’ views that a school excursion must be serious and structured, despite their 
own reluctance to confidently articulate a learning purpose for the visit, dominated the 
teachers’ and students’ behaviours on the excursions I observed and, I argue, impeded 
learning.  The structure of many of the visits in the Baseline Study was dictated by the 
teacher through the worksheets which determined what the students looked at and in 
what order.  In contrast, students from the schools which did not use worksheets were 
able to move more freely either throughout the museum, or at least within a particular 
room.  The literature revealed differing views on structure.  While Finson and Enochs 
(1987) suggested that students may become anxious in unstructured visits, hence 
reducing their enjoyment and learning, Stronck (1983) found that more structured tours 
led to greater cognitive learning while less structured tours led to more positive attitudes 
toward museum learning.  My observations and interviews indicated that allowing the 
students some choice led to more enjoyable experiences and to more learning-oriented 
behaviours. 
 
Little attention was paid to the physical comfort of the students observed during the 
Baseline Study.  At the Museum the students were expected to stay on their feet seeking 
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answers from the exhibits to the worksheet questions for about one and a half to two 
hours (the normal visit length before a break).  They were not allowed to sit down and if 
they ever did sit, they were asked to move on and continue answering the questions.  By 
contrast the teachers were frequently seen sitting down.   
 
The students were also commonly moved away from any form of exhibit other than 
traditional displays.  They were rarely allowed to watch a video in the galleries, or to 
use hands-on exhibits.  As a result, the variety offered by the museum exhibitions was 
being minimised by the teachers.  The students were generally expected to use one 
learning strategy throughout the visit - that of writing answers to their worksheet 
questions. 
 
Overall, the teachers were exhibiting very structured and restrictive teaching practices - 
more concern was evident for controlling the students, than interest in helping them 
learn.   In school, due to its nature, a number of formalities or formal learning codes 
need to be imposed.  Teachers, and the students when they are in uniform and ‘in class’ 
fall into the formalities of school approaches to learning.  And many of these formalities 
are in fact cultural norms developed by the students to avoid or combat the constraints 
which this formal code imposes.  All these formalities, whether they be the school-
imposed rules, or the student-developed norms, come with the class on a visit to a 
museum.  I contend that the teacher is acting in accordance with expectations of a 
teacher - and in fact is playing the power role to its extreme - as they are ‘on show’ to a 
much greater extent than in school.  If their students ‘act out’ they know it will reflect 
on them.  These behaviours are exacerbated as the teacher is uncertain, and perhaps 
fearful in this new environment.  The boundaries have been removed - physical, 
behavioural and emotional boundaries.  The support system is not at hand.  They are 
exposed and feel vulnerable.  These feelings are translated into stress.  The students 
respond to the teacher’s stress level by ‘acting out’ further and the spiral escalates!  This 
conjecture was supported in my observations by indications that teachers were unclear 
of their role while they were at the museum. 
 
While the teachers were exercising strong roles as controllers, they were simultaneously 
retreating from their roles as facilitators of learning.  Hein (1996) reminds us of an 
essential role of teachers in learning in museums: 

I don’t think we have fully understood how much learning from interactive, open-

ended exhibitions depends on human intervention, and to what extent such exhibit 

components can function fruitfully without ‘teachers’. (p. 9) 
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Gardner (1991) proposes an environment where teachers are models for learning.  He 
uses the idea of apprenticeship but within a stimulating environment such as that in a 
museum, and one which allows children to learn in their own, differing ways. 
 
In contrast, most teachers' behaviours and comments during my interviews suggested 
that they felt they had little role in the planning or conduct of students’ learning during 
the excursion.  There was a strong inclination to hand over the students’ learning to the 
institution, whether or not people at the institution were involved.  When the teachers 
felt that the students were having difficulty seeing any links between school and 
museum work, the fault was that of the institution.  Only a few of the teachers took on 
the role of facilitating the link between the students' knowledge and the information 
available at the museum.  Others relied completely on the sheets prepared by the 
institution, and the displays or activities available.  Individual teachers rarely saw a need 
to even participate in the planning of the visit.  In schools where several teachers and 
classes attended, one teacher organised the visit and printed off the sheets for the 
students while the other teachers effectively tagged along, doing whatever had been 
planned or prepared for them by their colleagues. 
 
Museums provide an informal environment designed to allow visitors to stop where and 
when they wish, to allow their curiosity and interests to drive their learning, and to share 
what interests them.  It is an environment where learners can be: 
 

empowered to construct their own understandings, ... to navigate their own course 

of learning, to decide for themselves what they will and will not look at and what 

information best facilitates the unique understandings they are constructing. 

(Davis & Gardner, 1993, p. 58) 
 
Overly structured school visits compete with the purposes of the museum learning 
environment.  Hilary Hein (1990) came to very similar conclusions from her 
observation of teachers at the Exploratorium in San Francisco: 

 

Clearly, teachers in the school systems lacked knowledge of science, but more 

important, they did not believe that they, personally, could learn from phenomena 

or from exhibits.  They could not hope to instil that confidence in their students 

since they did not have it themselves, but that was exactly what was expected of 

them.  Their almost desperate search for a formula and for skills that they could 

immediately pass on to their classes was at odds with the Exploratorium 
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philosophy and with the museum's rejection of the role of the experts.  The cult of 

expertise was a powerful obstacle to the museum's campaign to empower the 

learners.  The school teachers preferred to regard the Exploratorium as an 

authoritative resource, and they expected to receive the same respect from their 

students. ...Since conventional education depends so much on power and the 

maintenance of control, the playful experiential atmosphere that the Exploratorium 

promoted was threatening to teachers.  Many remained deferential toward the 

museum ‘experts’ and could not tolerate the prospect of diminished authority over 

their students, and they were unable to take advantage of the liberating 

environment that the museum offered. (p. 131) 
 
Sakofs (1984), in search of a way to maximise informality while conducting museum 
tours, introduced the concept of a less structured experience for visitors which he 
termed a ‘non-tour’.  Rather than the guide providing all the information and the 
audience being passive listeners he described a situation where the visitors were 
interacting, offering views and asking questions.   

 

The educator must listen carefully to the participants, so that the essence and 

direction of the lesson is generated by them; thus, a sense of ownership of the tour 

by the group is produced.  (p. 139) 
 
While his approach is from a museum educator or tour guide’s perspective, there is 
much here which could be applied to teacher-led visits.  Ramey-Gassert et al. (1994) 
emphasise the need to allow students to learn independently and in the manner they 
personally prefer, as learning cannot be imposed.  They also believe that museum 
learning experiences may be diluted by too much emphasis on structured teaching.  
 
Further, I noticed during the Baseline Study a tendency toward a feeling that learning 
about the topic would just happen: that by bringing the students to the museum and 
giving them a worksheet the students would spontaneously gain the required 
information.  Or perhaps there was no real expectation of learning anyway, the 
worksheets were simply lip service to their implicit goal of gathering information.  The 
students also were bringing a school attitude into the museum.  They had quite low 
expectations of learning, as evidenced in their answers to the questions about the 
purpose for the day.  Like Hein (1990), quoted above, I found the teachers’ own 
attitudes to learning from the museum to be one of apparent indifference, or perhaps 
fear of showing their own ignorance.  Few teachers modelled real enthusiasm about 
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learning from the museum exhibits.  Tynan (1994) suggests in contrast that even when 
museum educators are ‘taking control’ of the learning, the opportunity is presented for 
the teacher to learn with the class and therefore model the learning behaviours that are 
appropriate. 
 
Students’ views 
In contrast to the teachers’ views and behaviours, students interviewed in the Baseline 
Study had some enlightened ideas on how excursions could be conducted, many of 
which matched those revealed through my research.  I conclude this section by 
presenting these students’ views.  The student comments were made at follow-up 
interviews in response to the question: 

If you were helping to organise an excursion, what would you do?    

 

It needs to have something to do with school so we can relate what we're seeing 

here to what we're doing at school. (Student, School M) 
 

...when we went to the Museum [before, it was better because] we had done this 

whole big unit on gold...so we went to the minerals and we found out a lot of stuff. 

(Student, School E) 
 

Well I'd find out if they'd been there before and I'd know what was there. (Student, 
School E) 
 

I'd go to all the hands-on ones first but I'd really give the children the choice for 

what they want to do and join everyone together and find out what they want to 

learn. (Student, School E) 
 

Make it for the whole day ...and let us go where we want and find out what we 

want to find out. (Student, School A) 
 

[When you are allowed to look around] you go to things that you think are 

interesting...so I think it’s much better. (Student, School L) 
 

I think it would be better working like a group because then, like in a group, if 

someone couldn’t understand, the other people can help him out if they 

understand it a bit better. (Student, School K) 
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Use your brains more, have a range of sheets, not just the one sheet you give to 

every person. (Student, School B) 
 

In addition to reflecting a number of the findings in the literature regarding linked 
school and museum work, preparation, and social interactions, these views also reflect 
those of Sakofs (1984), Ramey-Gassert et al. (1994) and Hein (1990) - that the informal 
nature of the museum needs to be reflected in planning school museum excursions.  
Providing students with some learning choices and freedom to pursue their curiosity 
may be valuable contributions to excursion planning.  The issue of individual choice by 
school students has been rarely addressed in the literature on school visits. 
 
 SUMMARY OF REFLECTIONS ON SCHOOL GROUP VISITS TO MUSEUMS 
 
Many findings in my Baseline Study closely reflected those found in other studies 
which observed current school excursion practices.  There was little congruence, 
however, between most of the excursions that I observed in Sydney and interventions 
described in the literature which facilitated effective school-museum learning as 
envisaged by Price and Hein (1991).  As my purpose for the discussion in this chapter 
was to uncover conditions which would facilitate effective learning on excursions, I 
summarise my discussion by drawing out the conditions which my results and the 
literature indicate to be valuable. 
 
The greatest benefit will be obtained from school excursions to museums if: 
 

• teachers and students have a clear, shared purpose; 
• the visit is linked to classwork; 
• students are given preparation at school for the excursion; 
• worksheets are used with care to facilitate choice in learning; 
• students are given choice in their learning activities;  
• students’ curiosity is fostered; 
• students are encouraged to share their learning with peers and adults; 
• students are encouraged to use the full range of learning opportunities provided 

by the venue; 
• teachers participate in the learning process and model appropriate learning 
   behaviours. 

 



 

5. School-museum learning framework 98  

5.3 LEARNING SCIENCE  
 
The paradigm which I consider to be most helpful in understanding the ways in which 
science is learned is based on a constructivist understanding of the learning process.   
There has been extensive research into the theory and successful application of this 
understanding of the learning process (Driver, Asoko, Leach, Mortimer & Scott, 1994; 
Fensham et al., 1994; Harlen, 1992; Northfield & Symington, 1991; Osborne & 
Freyberg, 1985).  It was not a purpose of this study to critique constructivist approaches 
to facilitating learning in science, rather to accept the results of extensive research in 
this field and investigate the applicability of such approaches to school-museum 
learning situations.  In this literature survey I have therefore relied mainly on reviews 
and compilations of research to help me to delineate aspects which, in my 
understanding, would be most useful and appropriate for school-museum learning. 
 
The key concept behind my understanding of learning is that learners construct personal 
meaning by linking new sensory input to prior understandings.  I view learning as an 
individual process in which each learner makes different meanings from the same new 
experiences, as they each carry a different set of understandings based on prior 
experiences.  Prior understandings are a fundamental component of the tools used in 
changing and developing conceptual understandings - the learning process is an 
interaction between new and earlier experiences.  This learning, however, takes place 
within, and is influenced by, the social context.  Further, the affective dimension of 
learning is integral to cognitive processing, since the learners’ existing attitudes and 
beliefs will necessarily determine the level of acceptance of new ideas (Claxton, 1991; 
Driver & Oldham, 1986; Fensham et al., 1994; Gunstone, 1995; Osborne & Freyberg, 
1985; Symington & Kirkwood, 1995).  
 
PRIOR UNDERSTANDINGS AND NEW EXPERIENCES 
 
Students bring to any learning situation a wide range of experiences.  Memories of these 
experiences may exist as somewhat isolated, unconnected ideas in the learner’s mind.  
Overlaying these experiences are beliefs and attitudes which act as frameworks for 
interpreting new experiences.  For teachers to help students to develop appropriate 
learning experiences it is vital for them to have an understanding of the prior knowledge 
of the learners.  Provision of unstructured opportunities for students to reveal their 
current understandings through conversation and questioning helps students to bring 
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prior knowledge to the surface and to share their views with their peers (Symington, 
Biddulph & Osborne, 1987).   
 
A constructivist paradigm views learning as change and development of ideas, rather 
than acceptance of new ideas without connections to current knowledge.  As students 
have had fewer experiences than adults, they have fewer anchors onto which they can 
link new experiences.  If they are unable to find a link which fits well, they will use 
what seems most reasonable.  In this way, students from a very young age develop ideas 
to help them construct meanings with which to make sense of their world (Harlen, 
1992).  White and Gunstone (1992) suggest three ways in which construction of 
meaning occurs:  reflection on previous experiences, incidental learning, and learning 
with the guidance of a teacher.  Implications of this process include the need for 
teachers to present students with experiences with which they will be able to make some 
links - in other words new experiences cannot be so far away from their prior 
experiences as to afford no opportunity for connections.  Conversely, presenting 
students with ideas which are too familiar will provide no challenges or extensions of 
understanding (Biggs & Telfer, 1987). 
 
When learners meet events that cannot be explained by their currently held conceptual 
model, the stimulus to revise the model is activated.  The stimulus establishes a 
motivation for learning.  It also means that learners take responsibility for their own 
development of ideas.  Wittrock (1974; 1994) describes the learning which involves this 
type of motivation as generative.  
 
For a newly developed idea to become a permanent part of a student’s knowledge, the 
idea needs to be tested and applied in a variety of circumstances.  Teachers can provide 
opportunities and encouragement for reinforcing new links with held concepts and for 
exploring the domain of relevance of newly developed ideas (Claxton, 1993).  Fensham 
et al. (1994) suggest that learning is enhanced when students understand why links are 
important and seek them for themselves.  Learners’ awareness and control of their own 
thinking is therefore central to conceptual change. 
 
THE LEARNING ENVIRONMENT  
What is learned is inseparable from how it is learned.  Students respond differently to an 
experience depending on the environment in which they encounter it.  They react 
differently to questions from a stranger or a peer, they respond differently to 
environments which allow free exploration compared to a tightly structured 
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environment.  Knowledge construction may be influenced and aided by contexts which 
afford rich links with the students’ interests (Carr et al., 1994; Hein, 1991; Hein & 
Price, 1994).  Fensham et al. (1994) speak of the reflexive and iterative relationship between 

knowledge and actions (p. 5) - one feeding on the other.  Further, Lave and Wenger  
(1991) and other situated cognitionists see the context as an inherent part of what is 
learned. 
 
A positive learning environment may be described as one characterised by cohesion, 
organisation and goal direction (Fraser & Wubbels, 1995).  Harlen (1992) lists a number 
of pointers by which teachers can provide a positive learning environment including: 

 

Teacher provides a variety of stimuli and resources... 

Teacher encourages discussion and cooperation between children... 

Teacher asks questions which draw out connections and lead on to further 

 investigations... 

Teacher uses a variety of appropriate classroom strategies... 

Teacher questions children and discusses their work in a way that helps to 

 relate findings to previous experience in science and in everyday life... 

Teacher is accepting of, and responsive to, children’s own ideas, and does 

 not unswervingly pursue some preconceived plan... (p. 133) 
 

The environment affects not only concept and skill development but also, and perhaps 
more importantly, it can affect attitudes to learning itself (Gunstone, 1995).  Tasker 
(1980; 1981), interviewing secondary school science students, found not only that they 
did not see links between different lessons and concepts being discussed, but they could 
see no purpose for forming these links.  Students viewed their learning as being very 
passive, and the responsibility as lying with the teacher.  I suggest that such an attitude 
was the product of the process of teaching which they had experienced.  If good science 
learning involves students in forming their own links, integrating new ideas with those 
already held, then the students’ attitudes to school learning episodes described above 
will form a barrier to learning. 
 
Obtaining, using and valuing students’ own, and others’, knowledge is part of a social 
process which can impact on personal status and affect students’ ability to obtain new 
knowledge (Alton-Lee & Nuthall, 1992).  Allowing students to have free discussion of 
scientific knowledge requires teachers to be confident with their own level of 
knowledge and to accept the view that science content itself is a human construct guided 
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by generally accepted rules of science.  Such a view will allow the teachers’ initial 
acceptance of a range of views and facilitate the teachers’ and students’ progress toward 
shared learning of generally accepted views (Carr et al., 1994). 
 
The practice of teachers as model learners creates positive ‘learning to learn’ 
environments: 

 

Specifically, we must have in mind, as we teach, the ‘context of eventual use’ and 

we must create learning and testing environments and experiences that mimic or 

mirror this context as accurately as possible.  ...If we wish them to develop their 

own judgement we should encourage them to use it.  If we wish them to trust their 

senses and observe accurately, we cannot at the same time tell them ‘what they 

should have seen’.  If we wish them to be interested in finding answers to their 

own questions, we cannot hope to train them by working on our questions. 

(Claxton, 1993, p. 206) 
 
Curiosity is an important attitude which leads learners forward into new experiences.  
Curiosity may be stimulated by a gap between current understanding and an 
encountered phenomenon.   Increasing the range of experiences presented to students 
will increase the possibilities of sparking curiosity.  When students are presented with 
unfamiliar phenomena a natural learning process is to ask questions.  Questions are a 
way of exploring and making sense of the environment.  Harlen (1992) suggests that 
these questions  guide us to a source of information which is then more efficiently used 

because we know what ideas or information we are looking for (p. 116). 
 
Both the physical and the social environments impact on learning.  Vygotsky formulated 
a theory of learning in which student’s understanding is developed through engagement 
and conversation with other people - particularly with those at a higher level of 
understanding in the particular field being investigated.  A major aspect of Vygotsky’s 
(1978) view of development is described by his ‘zone of proximal development’:   

 
It is the distance between the actual developmental level as determined by 

independent problem solving and the level of potential development as determined 

through problem solving under adult guidance or in collaboration with more 

capable peers.  (p. 86) 
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When people converse they pool their experiences and it is likely that both achieve a 
higher level of understanding than either had before (Edwards & Mercer, 1987).  
Vygotsky, as described by Howe (1996), saw conceptual change as:  

 

an ongoing process in which the child, in collaboration with a teacher or other 

student, integrates everyday concepts into a system of related concepts and 

transforms the raw material of experience into a coherent system of concepts.  

(p. 48) 
 
Driver et al. (1994) argue that learning science involves both personal and social 
processes and suggest that if knowledge construction is seen as a purely individual 
process, this amounts to discovery learning.  Rather, they see science learning as a 
process of enculturation, and describe a social constructivist view as one in which there 
is an interplay between personal experience, language and socialisation in the process of 
learning science.  Also contributing to a social constructivist view are the work of 
Lemke, (1990), seeing learning science as learning to ‘talk science’; and Lave and 
others’ ideas of cognitive apprenticeship and situated cognition (Lave & Wenger, 1991; 
Rogoff & Lave, 1984).  Solomon (1993) argues that talk plays a vital role in sense 
making, and the process by which children construct notions for explaining the meaning of 

events in their daily life is more social than personal (p. 86). 
 
TEACHING APPROACHES WHICH REFLECT CONSTRUCTIVIST VIEWS OF 
LEARNING 
 
The process of learning is a natural one - learning cannot be forced on anyone.  
Learning can, however, be facilitated and assisted by providing appropriate conditions 
for learning, and presenting students with a range of experiences and challenges.  For 
learning to take place students need to be able to find and form links between new 
experiences and their existing knowledge.  The role of a teacher, then, in a constructivist 
learning environment can be considered to be that of a facilitator.  Teachers and 
students are partners in the learning process.  If students have some control over their 
own learning process, the relationship between teachers and learners is a more 
symmetrical one than in a teacher-dominated situation  (Duit & Treagust, 1995).  The 
relative prominence of each partner’s role may change, however, as learners gain more 
experience and their understanding comes closer to that held by a wider community 
(Lave & Wenger, 1991; Vygotsky, 1978). 
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A social constructivist view accords an important role for teachers in enhancing 
students’ learning by talking and interacting with them, but without taking over control 
of the learning process.  Fensham et al. (1994) describe Viennot and Rozier’s metaphor 
of the teacher ‘parachuting in’:  

 

to drop lightly but effectively on the appropriate place at the appropriate time.  

Judging when and where to do it is an advanced skill, requiring the teacher to 

have both pedagogical and content knowledge ...it is pedagogy that is learner 

centred but teacher controlled in a way that there is always something the learners 

are called on to construct.  (p. 6)  
 
Several approaches to teaching have been developed which encompass learning as 
personal construction of understandings (Biddulph & Osborne, 1984c; Driver & 
Oldham, 1986; Faire & Cosgrove, 1988; Harlen, 1992; Osborne & Freyberg, 1985).  
These authors’ approaches have in common the revealing of students’ prior knowledge, 
provision of stimulus for raising curiosity or challenging existing ideas, learner-centred 
investigation of ideas accompanied by conversations with the teacher and peers to 
facilitate development of new understandings, and evaluation or reflection on the 
changed views. 
 
The use of learners’ questions in facilitating the learning process is canvassed by a 
number of writers.  Carr (1991) suggests the use of stimulus materials to elicit questions 
which learners want to pursue, at the same time providing insight into their current 
understandings.  Symington and Kirkwood (1995) stress the importance of helping 
students to consider how they will obtain an answer to their questions.  This process 
helps students consider different types of questions such as comparisons, testable or 
perhaps unanswerable questions, but also helps them in the metacognitive process of 
learning how they learn.  Biddulph and Osborne (1984c) suggest that students work in 
groups to find answers to their questions, or those of others, thus providing opportunity 
for sharing knowledge and jointly increasing their understanding.  Biddulph & Osborne 
(1984c) and Faire & Cosgrove (1988) propose learning approaches based firmly on the 
students’ own questions.  Biddulph, Symington and Osborne (1986) emphasise that 
particular learning conditions need to prevail in order to encourage students to ask 
genuine questions; and that teachers would require guidance and support to achieve 
these conditions. 
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SUMMARY OF REFLECTIONS ON LEARNING SCIENCE 
 
In all approaches based on a constructivist paradigm the central players are the learners 
-  what they bring in to the learning situation and what they, individually, take away.  
The emphasis is on change in understanding rather than a predetermined knowledge 
outcome.  The learner-centred emphasis gives control of the learning back to the 
learners, and allows them to adopt their own preferred learning strategies within a 
framework which may be facilitated by the teacher.  A social constructivist approach, 
which I consider to be the most useful, recognises the impact of personal interactions in 
the learning process. Although the learning outcomes are individual, the process takes 
place in a social context.   
In summary, this learning paradigm has clear implications for the provision of effective 
conditions for learning in a museums setting: 
 
• Learning involves student action, which implies a degree of student choice and 
ownership of learning.  If students are given some choice in their learning at museums 
they will select their own areas of interest.  
 
• Learning is facilitated when links between new and existing ideas are optimised. By 
providing and reinforcing links between prior learning and the new museum 
experiences, teachers can assist students in the process of conceptual change.  
 
• Learning involves arousing curiosity which can be satisfied through question-asking.  
Students can be given opportunities to work on their own questions or areas of interest 
in a museum.  
 
• Learning is stimulated when the learner meets new experiences or phenomena which 
cannot be explained by their current set of understandings.  Student learning can be 
facilitated by encouraging use of a range of learning opportunities and activities. 
 
• Learning is supported by peers and elders.  Allowing students to work in a museum in 
social groupings will facilitate conditions for learning.   
 
• Learners model their behaviours on respected peers and elders. If students observe 
their teachers’ enthusiasm and involvement in learning in a museum setting, they will 
recognise museums as learning environments. 
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5.4 FAMILY GROUPS IN MUSEUMS 
 
As family groups constitute about half of the visitors to museums (Dierking & Falk, 
1994; Kelly, 1997), I considered that their learning behaviours could provide valuable 
clues to alternative approaches for school groups. My review of the literature on family 
groups in museums included studies spanning from 1936 to the present, with a marked 
increase in the number of studies since the mid 1980’s.  As I found with school group 
visits, the bulk of the work has been done in the USA, and increasingly the studies have 
been qualitative rather than quantitative in nature.  Many studies involved tracking 
family groups to determine visit patterns (Boisvert & Slez, 1994; Diamond, 1981; 
Tunnicliffe, 1994a).  Other frequently used methodologies included interviews, and 
observations of visitors at a fixed display (Dierking, 1987; Falk & Dierking, 1994; 
Sykes, 1992).  A small number of studies involved unobtrusive audio or video-recording 
of visitors’ behaviours and conversations (Hensel, 1987; Lucas, McManus & Thomas, 
1986; Tulley, 1990), and some were experimental in design (Smith & Wolf, 1992; 
Sorrentino & Bell, 1970).  There was remarkable agreement between the findings of 
studies which were conducted in various countries - USA, Canada, UK and Australia.  
Although I was specifically interested in science museums, the results reported 
indicated that there were few differences between learning behaviours across museums 
covering a wide range of disciplines.   
 
WHY DO FAMILIES GO TO A MUSEUM? 
 
Family groups visit museums as a recreational activity.  They predominantly choose to 
go to a museum for social interaction and learning (Falk & Dierking, 1992).  Some 
researchers suggest that these purposes are intertwined - visitors are at a museum to 
learn together (Litwak, 1992).  The commonly stated purpose in an Australian study: to 

take the children (Griffin, 1978, p. 6) by implication encapsulates both of these purposes.  
The social interactions within a family group play a critical role in learning behaviours 
and are at least as important to families as looking at the exhibits (Borun, Chambers & 
Cleghorn, 1996; Dierking, 1992; Kropf, 1992; Laetsch et al., 1980a; Litwak, 1992).  In a 
study involving both the Lawrence Hall of Science Minizoo and the San Francisco Zoo, 
Laetsch et al. (1980a) found that a third of the reasons given for coming to the zoo 
explicitly included learning about animals.  Other goals included strengthening family 
ties, watching other people, being able to walk in a safe place, having fun, and eating 
out.   
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The frequency with which people visit museums relates to their reasons for visiting.   
The more frequently a group visits a museum the more likely they are to give learning 
as the major purpose for their visit, while for occasional visitors the paramount reason is 
social interaction with their family (Hood, 1995).  For those who have been to a 
museum before, an important further purpose is to revisit favourite displays (Falk & 
Dierking, 1992). 
 
Visitors come to museums to learn, to see interesting things, to satisfy curiosity, and to 
be stimulated, but they do not come primarily to do these things through reading the 
labels, but rather through seeing unique, unusual and above all real things (Falk & 
Dierking, 1992; Falk et al., 1986; Kimche, 1978).  Hilke (1987), working in the 
National Museum of Natural History, Washington DC, reports that the behaviour of 
family groups visiting the museum is dominated by learning-related strategies.  
Although family group behaviours appear chaotic and without purpose, they are actually 
a well-balanced interweaving of personal and cooperative agendas to learn (p. 15).  Hilke 
(1988) suggests that the questions in family visitors’ minds as they enter an exhibit are:  

 

1) What looks interesting in here? 2) What is there in here that I recognise? 3) 

What don’t I understand in all of this stuff? 4) How is all this stuff related to things 

that I already know or should know? 5) Is there something to do in here? (p. 124) 
 
WHAT DO FAMILIES DO AT A MUSEUM? 
 
Attention spans 
Visitors’ attention is split between obtaining or exchanging information, moving or 
paying attention to the setting itself, and social interactions.  Hilke (1988) gives figures 
of about two thirds of the time as being spent on gaining or sharing information, and the 
remainder of the time split equally between social and the setting issues (ie related to 
the building itself).  Most visits to a museum last less than two hours, and are commonly 
between 60 and 90 minutes in duration (Falk, 1991).   
 
Based on observations at two natural history museums, National Museum of Natural 
History, Washington DC and Florida State Museum of Natural History, Falk (1991) 
showed that the relative amount of time spent on information, setting and social 
activities varies over time.  As attention to exhibits reduces, attention to the setting 
increases, while attention to the social group remains reasonably constant throughout.  
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From this and earlier studies, Falk described a typical pattern for many family groups, 
particularly the occasional visitors: 

 

1. Orientation, lasting 3 to 10 minutes;  

2. Intensive Looking, lasting 15 to 40 minutes; 

3. Exhibit Cruising, lasting 20 to 45 minutes; and 

4. Leave Taking, lasting 3 to 10 minutes. (Falk, 1991:49).   
 
In the Orientation phase, visitors take time, look around, discuss the visit with their 
group, obtain guidance from maps or staff, and eventually move towards displays of 
their choice, or if they are still unsure, the tendency is to turn right (in American 
museums at least) and start with whatever is there.  The Intensive Looking phase 
involves close and systematic inspection of an exhibit, looking at each display, reading 
labels and discussing the exhibit.  The onset of the Exhibit Cruising phase is apparently 
caused by fatigue (particularly by children) or realisation by the family that they will not 
be able to ‘do the whole museum’ if they keep moving so slowly.  So visitors begin to 
skim displays and move randomly to exhibits which attract them.  The Leave Taking 
Phase begins after little more than an hour, when museum fatigue becomes paramount.  
At this time attention turns away from exhibits to other visitors, the physical setting, the 
proximity of restrooms, the coffee shop or the exit, as well as ‘what else there is to see’.  
The amount of time initially allocated by the family to the visit is a major determinant in 
the decision about which of these paths will be followed.  Although following a similar 
pattern, frequent visitors tend to spend most of their visit in the Intensive Looking 
phase. 
 
A slightly different movement pattern emerges in science centres where there are many 
interactive exhibits.  In studies involving systematic observation of naturally occurring 
family behaviours at the Exploratorium and Lawrence Hall of Science, San Francisco, 
Diamond (1986) and Laetsch et al. (1980a) found that following an orientation period 
visitors look briefly at many exhibits (perhaps for a matter of seconds), then settle for a 
longer period at one in which they are interested - staying for anywhere between 3 and 
20 minutes.  These browsing then settling behaviours may be repeated several times 
during a visit.   
 
Museum fatigue 
The issue of museum fatigue has been described in studies as far back as Gilman in 
1916 (Falk & Dierking, 1992).  Melton, Feldman & Mason (1936) was the first of many 
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researchers to show that visitors spend more time in the first few halls than they do in 
later halls.  More recently, Screven (1995) distinguishes physical fatigue (too much 
standing or walking), and ‘psychological fatigue’ (difficult to concentrate - tired, 
confused).  Family groups actively seek reduction of museum fatigue by sitting, where 
the opportunity presents itself, or having a refreshment break.  Screven (1995) reports 
an earlier study he conducted at Milwaukee Museum in which visitors were observed 
and post-tested in the same exhibit at times when chairs were and were not present.  He 
found that the presence of chairs dramatically increased attention to the exhibit (80-
90%) and significantly improved what was learned about the exhibit content.  Stevenson 
(1991) had a conflicting finding at Launch Pad in the Science Museum, London, where 
he found no evidence of museum fatigue. 
 
Favourite and familiar exhibits 
In any type of museum some groups return to exhibits, and will spend longer at them on 
their second visit.  Regardless of the content or attraction of a display in any museum, 
people pass by exhibits which are poorly lit, have some difficulty in access (for 
example, too high for young children), or are very crowded (Kropf, 1992).  Families 
consistently stay longer at exhibits that involve interaction, either between the visitor 
and the exhibit, or between the visitor and a museum staff member.  Families will enter 
a museum with the express intention of revisiting favourite exhibits and relate what they 
see to familiar experiences (Falk & Dierking, 1992).  Taylor (1986) noted that at the 
Steinhart Aquarium, visitors talked more about animals with which they were familiar 
than about exotic animals. 
 
Interaction with exhibits  
The level of interaction with exhibits also varies according to the family member.  
Children show curiosity and interact with the exhibit while parents are more likely to 
watch and read instructions (Kropf, 1992).  In natural history museums, where most of 
the exhibits were behind glass, parents often stopped their children from touching open 
displays, while the children frequently reached out to touch.  While Koran et al. (1984), 
in a study at the Florida State Museum, also found that children were more attracted to 
hands-on exhibits, their results showed that visitors of all ages were more attracted to, 
and engaged more, with exhibits that could be touched or manipulated than to those 
which were behind glass.  They suggest that the ability to use more than the sense of 
sight increases opportunities to satisfy curiosity.  
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Curiosity, attention, motivation 
Koran and Koran (1984) discuss the interaction between curiosity, attention and 
learning.  In addition to the critical role played by the types of exhibits, they also 
indicate that focusing devices and pre-instruction play a role in increasing learning from 
exhibits.  Before visitors can learn they need to direct attention to a particular display.  
Attention to exhibits has been shown to vary according to three criteria: high or low 
interaction, concrete or abstract presentation, and simple or complex information.  
Boisvert and Slez (1994) examined these three parameters based on attraction (pulling 
power), holding power (how long people stay) and visitor engagement levels (to what 
extent they interact with the exhibit).  They found that : 

 

Attraction levels were highest for exhibits with concrete presentation.  Holding 

power was highest for exhibits with high interaction and concrete presentations.  

Engagement levels were highest for high interaction exhibits. (p. 503) 
 
Csikszentmihalyi and Hermanson (1995) discuss the application in museum settings of 
their research into motivation for learning.  They suggest that if a museum visitor is 

interested in an exhibit, and engaged through sensory, intellectual, and emotional faculties, he 

[sic] should be ready to experience an intrinsically rewarding, optimal experience (p. 59).  They 
use the term “flow” to describe this experience, but point out that this will only occur if 
the visitor has clear goals which can be met.  Under these circumstances visitors’ initial 
curiosity and interest will lead to a more extensive learning interaction. 
 
SOCIAL INTERACTION AND LEARNING BEHAVIOURS 
 
‘Museum behaviour’ 
People’s behaviour is predictable and defined by the social norms and expectations for 
that setting (Dierking, 1992).  Parents have a sense of what behaviours are expected in 
museums: they model and teach their children ‘museum behaviour’.  Accepted 
behaviours vary according to the type of museum.  In a traditional museum, children are 
disciplined if they make noise or move too quickly.  This is less frequent in open 
museums, zoos and science centres (Kropf, 1992).  Cone and Kendall (1978) also 
observed that children learn appropriate museum behaviour from their parents, and 
noted that the few incidences of discipline observed suggest that a museum offers a setting 

where it is easy for children to achieve the desired standards (p. 258). 
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Museum behaviours of family members include reading labels together, discussing what 
they are looking at and asking each other questions (Dierking, 1992).  There is evidence 
that these family interactions stimulate learning, providing an extensive, continuous 
reciprocal influence on visitor/exhibit interactions (Diamond, 1986). 
 
Choice 
Visitors value their ability to choose what they attend to and exploit this strategy in 
order to pursue their personal agenda, and to find out things for themselves (Hilke, 
1988).  This choice is a vital element of the learning of family members.  They spend 
time scanning displays and selecting the exhibits to which they wish to devote time.  
Davis and Gardner (1993) describe museums as places where visitors are free to map 

their own course through the expanse of diverse stimuli (p. 37). This choice may be shared 
amongst family members.  A typical pattern of family movement is for one member to 
pull others to something he/she has found of interest.  In all instances where this 
behaviour has been described, the role of guiding (or pulling) seems to rotate among 
family members although it is most frequently taken by a child (Baillie, 1996; Dierking 
& Falk, 1994). 
 
Shared learning 
Stevenson (1991) found that 81 percent of the time visitors spent interacting at the 
Launch Pad in the Science Museum, London, was spent with family members and that 
almost all visitors said in follow-up interviews that they had talked about their 
experiences after the visit.  When American museum visitors were asked what they 
remembered of museum visits which may have taken place many years earlier, 
interactions with staff were commonly mentioned (Falk & Dierking, 1992).  Kamien 
(1992) discusses the powerful and attractive aspect of human beings in the exhibit halls.  
Many science centres in particular have recognised this and placed staff amongst the 
displays to interact with visitors. 
 
Interactive learning behaviours by family members can be split into personal (such as 
looking, reading, manipulating) and cooperative (asking information, making 
statements, giving responses).  Dierking (1992) refers to these two groupings as 
“independent learning” and “guided or collaborative learning”.  Family members pursue 
both personal and cooperative agendas while operating within a social grouping, 
however most commonly, family groups cooperate in their learning strategies (Bitgood, 
1993a).  Hilke (1988) agrees: 
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No matter how personal their individual pursuit of information, however, the 

family’s experience at the exhibition was inescapably a social experience, and the 

actual information family visitors were exposed to was heavily influenced by the 

presence of other family members. (p. 123) 
 
Families are experienced at learning together and bring to the museum shared learning 
behaviours and practices.  The family culture of shared knowledge and learning is 
enhanced by the visit (Borun et al., 1996; Dierking, 1992; Hilke, 1988).  Borun et al. 
(1996) describe the notion of “potential learning” as analogous to potential energy.  
Experiences and information acquired by each family member during the visit are 
available to be shared with others at a later date.   
 
Rosenfeld’s study into family behaviours in zoos (Rosenfeld, 1980), and Dierking’s 
research into parent-child interactions (Dierking, 1987) both indicated that questioning, 
particularly by the children, is a dominant behaviour in family groups. On the other 
hand Hilke (1988), in observing and recording family member behaviours, found that 
rather than asking and answering questions, most verbal interchanges were spontaneous 
sharing of pieces of interesting information.  Both of these behaviours would increase 
the total amount of information available to each family member.  Most information 
transfer is among group members, rather than between exhibits and visitors, however 
the information transferred is not always accurate and often anthropomorphic (Blud, 
1990; Dierking, 1992; Kropf, 1992).  Children interact more with their parents than with 
their siblings.  This places individuals with the greatest differences in experience and 
knowledge in direct contact - a further factor which may facilitate shared learning 
(Hilke, 1988).  
 
Hein (in press) reports that shared learning can also involve different learning strategies.  
He describes observations at the Museum of Science, Boston, where opportunities had 
been introduced for different learning modes (visual, oral, tactile and olfactory).  When 
family group members who preferred these different learning modes reunited and talked 
about their experiences, they had rich conversations based on the different modes they had 

employed. (p. 29) 

 
Reading labels 
While labels are reported to be infrequently read, parents have been noted in several 
studies to read aloud to their children, or to read labels in silence then interpret the text 
to their children (Diamond, 1986; Dierking & Falk, 1994).  As mentioned earlier, 
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McManus (1989) disputes the common belief that visitors do not read labels based on 
her studies using hidden microphones in the British Museum, Natural History (now the 
Natural History Museum).  She found that in visitors’ conversations they were echoing 
text in the labels. She believes visitors very quickly scan labels as they approach an 
exhibit and as they are overviewing the display.  These behaviours had not been noticed 
in previous studies where researchers attempted to record label reading by observing 
facial movements. 
 
Gender and generation relationships  
In an overview of research into gender differences in family member behaviour in 
museums, Diamond (1994) found considerable evidence of differences in patterns of 
behaviour between pairs of mother, daughter, father or son.  She found a more 
cooperative approach in the interactions between mothers and daughters, more 
interaction between mothers and their sons or daughters than between fathers and either 
child, and more interaction between fathers and sons than between fathers and 
daughters.  By contrast Hilke (1988) found no major age or gender differences in 
strategies used within a museum.  In groups containing mother, father and children, the 
father is most likely to take on a leadership role (Koran, Koran & Foster, 1988; 
McManus, 1987).  Dierking (1992) calls caution in generalising about relationships 
between family members, as results of gender studies have been varied. 
 
Diamond (1981), observing family groups at the Lawrence Hall of Science and the 
Exploratorium, noted that parents use a teaching form of communication with their 
children.  Secondly she noted that different types of information are conveyed from 
parents to children and from children to parents.  Parents convey symbolic information, 
while children convey descriptive or operational information.  Benton (1979) found that 
the leadership style within the family determined the relative amount of time spent on 
discipline versus exhibit-directed behaviour.  
 
PRIOR EXPERIENCES 
Social interaction and information sharing about an exhibit helps to establish 
connections between the visitors’ prior experiences and the exhibit concepts (Borun et 
al., 1993; Dierking & Falk, 1994; Laetsch et al., 1980a).  Not only do visitors’ prior 
understandings affect their understanding of exhibits, but family members actively seek 
relationships between the information in the displays and their own experiences.  They 
use a very personal agenda in their pursuit of knowledge, oriented to what they find 
useful, interesting or engaging.  Importantly, then, the dominant perspective from which 
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visitors interpret exhibits is their own knowledge and range of experiences.  They do not 
frequently seek relationships solely within the presented content of an exhibition (Hilke, 
1988). 
 
Personal agenda 
Dierking and Falk (1994) remind us that visitors arrive with a personal agenda, or a set 
of desires, needs and expectations for the visit.  These agenda are formed by factors 
such as prior knowledge of the setting and of the content of the exhibitions, motivation 
and interest.  These agenda may have a substantial impact on behaviour and 
subsequently learning (Twiss-Garity, 1995; Wolf, 1986; Worts, 1993).  Shettel (1973) 
observed that people tend to learn more from an exhibition if they enter with some prior 
knowledge of the topic.   He goes further to suggest that the major determinant of the 
knowledge which visitors take away from an exhibit, is the knowledge they bring with 
them to the exhibit.  Falk et al. (1986) summarise studies which indicate that unless 
visitors enter a museum with either appropriate prior knowledge, a specific learning 
intent or are directed to specific learning outcomes, it is likely that little learning of the 
content will take place.  He is quick to point out however, that other non-exhibit related 
learning may be taking place, such as learning about the setting.   
 
MODELLING FAMILY GROUP EXPERIENCES IN MUSEUMS  
In their book The Museum Experience, Falk and Dierking (1992) postulate a model to 
describe the museum experience for family visitors which summarises much of the 
research findings described above.  The model includes three interlinked contexts: 
personal, social and physical, with the intersection of these contexts describing the 
Interactive Experience of visiting a museum.  The personal context includes each 
individual’s prior experiences and knowledge, their personal agenda, differences 
between frequent and occasional museum visitors, and personal expectation.  The social 
context describes the social relationships and interactions which influence visitors’ 
perspectives.  The physical context includes the design and ambience of the building or 
site, the objects it contains, as well as its attention to comfort and support for the visitor. 
 
This three-way interaction is reminiscent of that suggested by Ramsey (1974).  The 
three sides of her triangle were the museum guide (or person who assumes this role who 
could be a member of the group), the object, and the visitor.  She compared the 
interactions between these three elements when there was a museum staff guide, and 
when the group was autonomous.  She found more interaction with the exhibits took 
place in the latter circumstance. 
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SUMMARY OF REFLECTIONS ON FAMILY GROUPS IN MUSEUMS 
 
Many of the elements uncovered in this literature search have considerable similarity 
with those which emerged from studies on school group visits.  Important elements 
which were common included the importance of linking new museum experiences with 
familiar prior knowledge; the tendency to share learning with peers and adults; and the 
need for orientation to the visit and/or the site.  Other elements arose which are missing 
or rarely addressed in studies on school group visits.  These include the physical needs 
of the visitors, and the ‘natural’ viewing itinerary, as well as the importance of curiosity 
and choice in learning selections.  A number of characteristics and behaviours displayed 
during family group visits to museums may be summarised to inform consideration of 
alternative approaches to school visits to museums: 
 
Family groups: 

• voluntarily choose to visit the museum; 
• have joint purposes of learning and social interaction in a recreational context; 
• take time for orientation; 
• enter with a sense of curiosity; 
• enter with a set of prior experiences, and a personal agenda; 
• link what they see to their own prior experiences; 
• are most attracted to concrete and/or interactive displays; 
• have a common viewing behaviour which involves looking very closely at each 

display in the first gallery, then skimming and moving randomly in subsequent 
galleries;  

• learn ‘museum behaviours’ relevant to the site; 
• modify behaviours with increased experience with the setting; 
• like to revisit 'favourite' displays; 
• share their viewing and learning in a social context; 
• enjoy and remember interactions with people from the institution; 
• respond to physical needs by sitting or having a break after little more than an 

hour, and stay for less than two hours. 
 
5.5 DEVELOPMENT OF AN ALTERNATIVE FRAMEWORK FOR 
 SCHOOL-MUSEUM LEARNING 
Comparison between teaching/learning strategies and practices indicated in the 
literature and the findings for the majority of schools in the Baseline Study revealed a 
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startling mismatch. On the one hand I found a set of strategies that would indicate 
effective conditions for learning on school-museum visits, which are reinforced by 
research into learning in science.  On the other hand I observed a set of consistent 
current practices which were in stark contrast.  These differences may best be 
characterised as a learning-oriented versus a task-oriented approach to museum 
excursions.  The features of this mismatch are detailed in Table 5.1 
 
While the descriptions given in Table 5.1 for Baseline Study schools do not characterise 
all schools involved, they were certainly the dominant behaviours, and showed a large 
gap between the learning-oriented conditions suggested in the literature and the task-
oriented conditions provided by the teachers I observed.  Before discussing this pattern 
further, I would like to present another mismatch which emerged through the research 
and reflections presented in this chapter. 
 
Table 5.1  CONTRAST BETWEEN STRATEGIES PROPOSED IN LITERATURE  AND 

PRACTICES OBSERVED IN BASELINE STUDY 

 
Conditions for a learning-oriented 
excursion indicated in the literature 

Task-oriented practices observed in 
Baseline Study * 

Teachers and students have a clear, shared  
purpose of the visit (Follette, 1987). 

Teachers and students did not have clear 
goals or objectives for day. 
 

The visit is linked to classwork (Bitgood, 
1993b). 

Museum visit was not linked to classwork. 
 

Students are given preparation on the relevant 
concepts, setting and skills (Balling et al., 
1995). 
 

Information being studied at museum was not 
related to studies at school, and there was no 
discussion of the venue or relevant skills. 
                         Continued over page 

          
Conditions for a learning-oriented 
excursion indicated in the literature 

Task-oriented practices observed in  
Baseline Study* 

Worksheets are used with care to facilitate 
learning with choice (Price and Hein, 1991). 
 

Worksheets were used as a discipline and/or 
an assessment tool. 
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Students are given some choice in their 
learning activities (Ramey-Gassert et al., 
1994). 
 

Students were told, largely through the 
worksheets, what they were to study and 
which parts of the museum they were to visit. 
 

Students’ curiosity is fostered (Biddulph & 
Osborne, 1984). 
 

Students were discouraged from following 
their own interests. 

Social interaction and shared learning is 
encouraged (Priest & Gilbert, 1994; 
Vygotsky, 1978). 

Teachers emphasised individual task 
completion. 

Students are encouraged to use the full range 
of learning opportunities provided (Harlen, 
1992; Hein, 1990). 

Students were discouraged from using 
interactive displays or watching videos. 

Teachers participate in the learning process 
and model appropriate learning behaviours 
(Claxton, 1993; Symington & Kirkwood, 
1995). 

Teachers were involved only in discipline and 
management. 
 

* descriptions based on the majority of schools; there were some exceptions. 
 
A second mismatch was apparent between the school group behaviours observed in the 
Baseline Study and those described in the literature as ‘natural’ learning behaviours of 
family groups in museums. The considerable literature on the ways in which family 
groups use museums indicates that they take time for orientation, choose what they will 
investigate based on curiosity, look at displays in a decreasingly detailed manner 
through the visit, revisit 'favourite' displays, talk about exhibits, link what they see to 
their own experiences and time the visit according to physical needs (such as rest and 
refreshment) (Falk & Dierking, 1992; Falk et al., 1986; McManus, 1992).  This pattern 
of behaviours is in distinct contrast to those used by the observed school groups.   
 
Family group learning behaviours reflect the informal nature of the learning 
environment of a museum.  A number of authors discuss the differences between formal 
and informal learning environments (Boram, 1991).  Tamir (1990) uses the term non-
formal to describe learning institutions such as museums and distinguish these from 
informal learning which takes place spontaneously in any setting.  Lucas (1983) 
discusses different meanings for the terms formal and informal but emphasises the 
interactivity between learning in formal and informal settings.  As I believe that the 
learning process is essentially the same, regardless of setting, I avoid using the terms 
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informal or formal as descriptors of learning, and use them rather as descriptors of 
different settings. For clarity in the context of my research, I use the term formal 
learning environments to describe settings such as schools; and informal learning 
environments to describe museums.   
 
Wellington (1990), Falk and Dierking (1992) and Ramey-Gassert et al. (1994) have 
each summarised the literature to show the characteristics of an informal learning 
setting.  Based on their summaries, Table 5.2 below is a listing of some extreme 
differences between characteristics of informal and formal learning environments. 
While many professionals include both aspects in their teaching, my experiences 
suggest that these extremes are not uncommon practice.  
Table 5.2         COMPARISON BETWEEN CHARACTERISTICS OF INFORMAL  

 AND FORMAL LEARNING ENVIRONMENTS 
 
 
  Informal Learning Environment   Formal Learning Environment 
 Characteristics    Characteristics 
__________________________________________________________________ 
 Voluntary - attendance  Compulsory - attendance  
                  - what is learned        - what is learned 
__________________________________________________________________ 
 Unstructured  Structured 
__________________________________________________________________ 
 Unsequenced  Sequenced 
__________________________________________________________________ 
 Learner-centred  Teacher-centred 
__________________________________________________________________ 
 Contextually relevant  Relevance unclear 
__________________________________________________________________ 
 Heterogeneous groupings  Homogeneous groupings 
__________________________________________________________________ 
 Collaborative  Individual 
__________________________________________________________________ 
 Non-competitive  Competitive 
__________________________________________________________________ 
 Open-ended  Closed 
__________________________________________________________________ 
 Non-curriculum-based  Curriculum-based 
__________________________________________________________________ 
 Unintended outcomes recognised  Unintended outcomes disregarded 
__________________________________________________________________ 
 Non-assessed  Assessed 
 

My examination of these sets of characteristics, when compared with the findings in the 
Baseline Study, indicated that school teachers were imposing features (and restrictions) 
of a formal learning environment onto an informal setting.  Neither teachers nor 
students appeared to recognise that a museum is a very different learning environment 
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from school.  They did not have a very clear idea of how to use a museum, what its 
purpose, uses or benefits are as a learning environment (Resnick, 1987).  An immediate 
response to this discussion might be that we should abandon organised school visits to 
museums altogether, however it is also clear that they can have benefit for the students, 
(Gennaro, 1981; Price & Hein, 1991; Stronck, 1983; Tuckey, 1992a).  A preferable 
response is to guide teachers toward recognition of museum settings as informal 
learning environments.  It is only relatively recently that museums themselves have 
recognised their informal nature - moving away from didactic, scholarly exhibits 
designed by scientists largely for scientists, toward interactive, ‘friendly’ displays 
designed to help visitors of all backgrounds and ages to learn.  I would argue that many 
teachers still have the formal model in mind and structure their class visits accordingly - 
in fact they are following the only model they have experienced, that which they 
experienced themselves as students.  They are therefore adopting formal ‘museum 
strategies’ in an environment which they perceive as formal.  With the dramatic change 
in approach by most museums this means that the strategies used by teachers more 
closely resemble a traditional classroom than a contemporary museum.  The need is 
established, then, to provide teachers with alternative ways of organising, planning and 
running school visits in order to maximise the learning potential of informal science 
education settings.  
 
Central to a change in approach is the education of teachers on the use of a museum as a 
learning venue.  A major step toward changing current behaviours may be to address 
teachers’ own attitudes and perceptions of museums. While teachers have started to 
change the way they facilitate learning in their classrooms toward those described above 
as appropriate teaching for learning in science, these new approaches and strategies 
have apparently not been transferred to the running of excursions to informal learning 
settings.   
 
A number of museums have surveyed the public to discover their attitudes and reasons 
for visiting, and found a persistent view that museums are stuffy, untouchable, and 
unchanging: this is despite dramatic changes in virtually all public museums, including 
emphasis on touch displays, regularly changing exhibits and a much more user-friendly 
approach, giving visitors choice in their learning (Hein, 1995a).  Many museums have 
moved toward increasing the number of interactive exhibits, as considerable research 
(Koran & Koran, 1984) has indicated that these increase attention and curiosity, vital 
components for learning.  There is, however, still confusion in the public and 
particularly teachers’ minds about the role of museums as educational institutions 
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(Bloom & Powell, 1984).  The teachers I observed did not take their students to major 
interactive sections of the Museum, and tended to pull the students away from such 
exhibits.  It would appear that teachers have not changed their views on how museums 
should be used as learning environments for their students.  In an informal evaluation 
done for the Australian Museum (Callender et al., 1994), interviews with adolescents 
indicated that students have a negative stereotype of museums, based on their 
experiences on school excursions which they considered to be too controlled and 
structured.  Lemerise (1995) uncovered similar views in Canada.  This suggests that 
finding more appropriate strategies for school-museum excursions will not only 
improve learning during these events but may also change students’ attitudes to 
museums as environments for lifelong learning. 
 
A TENTATIVE FRAMEWORK FOR SCHOOL-MUSEUM LEARNING 
Evidence, then, from literature reporting studies on successful school excursion 
strategies, on the process of successfully learning science, and on the natural learning 
behaviours of family groups demonstrates the need for a new framework for 
approaching school science excursions. The considerable overlap between these three 
theoretical bases strengthens the expectation that such a framework could be successful.  
Presented here is a summary of each of the theoretical fields, followed by the resultant  
framework. 

 
Research on school excursions indicates that learning is facilitated when: 

• teachers and students have a clear, shared purpose; 
• the visit is linked to classwork; 
• students are given preparation on the relevant concepts, setting and skills;  
• worksheets are used with care; 
• students are given some choice in their learning activities; 
• students’ curiosity is fostered; 
• students are encouraged to share their learning with peers and adults; 
• students are encouraged to use the full range of learning opportunities provided 

by the venue; 
• teachers participate in the learning process and model appropriate learning 
  behaviours. 
 

Research on learning science indicates that learning: 
• is a process which involves student action and incorporates personal choice; 
• is facilitated when links between new and existing ideas are optimised; 
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• takes place when a sense of curiosity and inquiry is aroused and leads to 
questioning; 

• is stimulated by new experiences which lead to recognition of better 
explanations for phenomena than the ones currently held; 

• involves sharing ideas with peers and elders; 
• is enhanced by modelling the learning behaviours of respected peers and elders. 
 

Research reveals that when family groups visit museums they: 
• voluntarily choose to visit the museum; 
• have joint purposes of learning and social interaction in a recreational context; 
• take time for orientation; 
• enter with a sense of curiosity; 
• enter with a set of prior experiences, and a personal agenda; 
• link what they see to their own prior experiences; 
• are most attracted to concrete and/or interactive displays; 
• have a common viewing behaviour involving looking very closely at each 

display in the first gallery, then skimming and moving randomly in subsequent 
galleries;  

• learn ‘museum behaviours’ relevant to the site; 
• modify behaviours with increased experience with the setting; 
• like to revisit 'favourite' displays; 
• share their viewing and learning in a social context; 
• enjoy and remember interactions with people from the institution; 
• respond to physical needs like sitting or having a break after little more than an 

hour and stay for less than two hours. 
 
A synthesis of these summaries has been used to form a framework for facilitating 

learning-oriented conditions for school excursions to museums described in 
Table 5.3.  showing the research fields which contributed to each framework 
element.  

 
My School-Museum Learning Framework was used to design a learning unit which 
included a visit to a natural history museum.  The feasibility of the framework was 
trialed through this learning unit with a Grade 5/6 class in Sydney, and with me working 
with the class and teacher as teacher/researcher.  This Researcher’s Trial of the 
framework is described in Chapter 6.  
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Table 5.3  A SCHOOL-MUSEUM LEARNING FRAMEWORK  

  Guidelines for class teachers  
______________________________________________________________________ 
          GUIDELINE         RESEARCH FIELDS WHICH  
                      SUPPORT THE GUIDELINE 
____________________________________________________________________________________ 
• embed the museum visit firmly in a classroom-based learning unit;   SG  LS  FG 
 
• emphasise the link between the museum and school as learning settings,  
 recognising their related but different roles;   SG   FG 
 
• plan and prepare, with the students, the overall concepts to be investigated 
 during the visit;   SG LS  
 
• clarify the purpose of the visit with the students;    LS  FG 
 
• recognise the need for students to learn to use the specific learning setting  
 - investigate the setting and the learning strategies and skills required;    SG 
 
• allow a period of orientation to the site and anticipate decreasingly detailed  
 examination of exhibits over the time of the visit;    SG  FG  
 
• recognise and accommodate the students’ physical needs, including  
 ‘museum fatigue’;      FG 
 
• foster curiosity by providing opportunities for students to have  
 choice in their specific selection of learning episodes and sites;    SG  LS FG   
 
• use a learner-centred approach where the students are finding their own answers 
 to their own questions, rather than their teachers' or the museums' questions;    LS 
 
• encourage students to gather questions while at the museum, as well as finding  
 answers ie to use their museum visit to stimulate interest in finding out more  
 about a topic;     LS 
 
• encourage students to work in groups and share their learning;    SG LS FG,   
 
• facilitate a range of learning approaches and strategies which complement  
 the informal setting and optimise use of all learning opportunities provided;   LS  FG 
 
• participate in and model learning in this setting.     LS  FG 

_____________________________________________________________________ 
Key to Research Fields:  SG: School Groups;   LS: Learning in Science   FG: Family Groups 
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Chapter 6 
 

RESEARCHER’S TRIAL OF THE SCHOOL-MUSEUM LEARNING 
FRAMEWORK 

 
It was fun being with my friends and  

learning things at the same time 
 
 
6.1 INTRODUCTION 
 
I had developed a School-Museum Learning Framework (SMLF) which was intended to 
provide effective conditions for student learning on excursions.  The theoretical 
development of my framework was described in Chapter 5.  The sixth stage of my 
learning journey, reported in this chapter, investigated whether my framework was 
feasible and effective in providing conditions for learning on school-museum 
excursions, and involved my second field study, the Researcher's Trial of the SMLF.  
The Trial was conducted under close to optimal circumstances in order to minimise 
incidental distractions from the trialing of the framework itself.  In a later study, 
described in Chapter 7, the SMLF was trialed under more normal circumstances. 
 
In the Researcher's Trial, I was a visiting teacher facilitating a learning unit on Animal 
Survival and Endangered Animals, with a Grade 5/6 class in Sydney.  The class teacher 
supported my teaching by assisting while I was with the class, and continuing work on 
the topic during my absence.  The learning unit ran from August to November 1994, 
including sixteen class sessions of varying length and one full-day visit to the Australian 
Museum. 
 
The first section of this chapter is descriptive, outlining the circumstances and then the 
development and conduct of the Researcher's Trial.  Section 6.4 addresses the first of 
two questions for this field study.  The second question regarding learning from the unit, 
will be addressed in Chapter 7. 
  

6. How feasible is the implementation of my School-Museum Learning 
Framework? 
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6.2 BACKGROUND AND CONTEXT OF THE RESEARCHER'S 
 TRIAL 
 
THE CLASS 
 
At a small workshop for teachers at which I spoke about my preliminary findings from 
the Baseline Study, I invited teachers to consider working with me on the next stage of 
the research.  The teacher of the class with whom I subsequently worked on the 
Researcher's Trial responded to this invitation and volunteered herself and her class.  
Appropriate ethics clearances were obtained through the school principal and 
permission obtained from the teacher and each parent to video and interview the 
children.  To ensure anonymity, the school shall be referred to as Beachside Public 
School; the class teacher given the pseudonym, Kay; and the class referred to as 5/6K. 
 
The class was a composite of Year 5 and Year 6 students.  These are the last two years 
of primary school in New South Wales.  The school is located in a northern beach 
suburb which closely reflects the Sydney average in a range of socio-economic factors 
such as average income, country of origin, family structure, profession and education 
level (based on the Sydney Morning Herald Web site: Postcode Snapshot).  Beachside 
PS is a small school with ten classes and a closely knit staff.  Class 5/6K was relatively 
homogeneous with no students having major difficulty with English language, although 
several had second generation non-English speaking backgrounds.  The teacher had also 
taken Grade 5/6 in the previous year, so this was the second year she was teaching half 
of the children (those currently in Year 6).  The teacher described the class in the 
following way: 
 

5/6K is a composite class of 30 able learners with two children identified in the 

moderately gifted range.  The children mostly live in the [local] area with two 

children travelling from [further suburbs]. The domestic background of the class is 

stable with 4 children coming from split homes but living in happy circumstances 

with step-mothers or fathers. 

 

The class was originally formed to challenge children whose past records 

indicated they were high achievers or who were suspected of not reaching their 

true potential within the mainstream classroom and who would benefit from a 

differentiated curriculum (including a thinking skills program, collaborative 

approach).   
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There are 15 Year 5 students and 15 Year 6 students.  Within the Year 5 cohort 

there are 7 girls and 8 boys.  Within the Year 6 cohort there are 7 girls and 8 boys.  

The average age in Yr 5 is 10.1 (1/94) and 11.4 in Yr 6 (1/94). 

 

While the skill development in each grade is different, units of work have been 

consistently the same but with different outcome expectations and planning.  

(Kay, Class Teacher) 
 
OPTIMAL CIRCUMSTANCES 
 
I decided to trial the SMLF under relatively ideal circumstances in the first instance in 
order to provide the best possible opportunity for it to operate successfully.  The study 
described in Chapter 8 trialed the framework under less optimal circumstances, with 
seven classroom teachers working essentially on their own.  Schools, teachers and 
classes are enormously variable, and the specific situation in which any class was to try 
such a program would be subject to a range of variables beyond control.  This 
variability also applied to the class used in the Researcher's trial reported in this 
Chapter, however the particular circumstances of this class minimised distracting 
situations.  Following are contributors to the optimal circumstances. 
 
Researcher as teacher 
As I had ownership of the framework, I decided that a first element towards creating an 
ideal condition would be for me to take the role of class teacher during the Researcher's 
Trial.  Not only was I familiar with the framework itself but I was also familiar with, 
and had experience with, the learner-centred approach and specifically the learners’ 
questions strategy.  My science background provided ample content knowledge in 
zoology and ecology, key components of the topic which we decided to use for the 
Researcher’s Trial.  Finally, my previous work experience provided intimate familiarity 
with the venue we were visiting - the Australian Museum.  The area in which I was not 
well equipped was classroom teaching of Grade 5/6.  Although for many years I had 
taught students of this grade level, I had never taught them in a regular classroom, only 
in settings such as a museum.  On the other hand, I had extensive experience at teaching 
a grade 5/6 class in a museum setting, so for the Museum visit component of the unit I 
was well experienced - to a far greater extent than most teachers. 
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A thinking, sharing classroom atmosphere 
The children with whom the Researcher’s Trial was conducted had worked with their 
teacher on developing thinking skills using elements of the De Bono program (De Bono, 
1982).  They regularly worked in class using a range of cooperative work skills.  They 
willingly shared their learning among peers and their teacher.  Their teacher periodically 
changed the size and composition of their working groups providing opportunities for 
them to work individually, in pairs, small groups or as a whole class.  The students 
showed a willingness to listen and learn from each other, with the teacher constantly 
coaching them in these skills and attitudes. 
 
A learning-oriented teacher 
Kay had about 20 years of teaching experience and was active in her own professional 
development.  She had a keen interest in programs for gifted and talented students, ran 
the school band, as well as occupying the position of Deputy Principal.  At the time of 
the Researcher's Trial she was involved in several programs in association with the 
University of Technology, Sydney (UTS).  She was also involved with another 
University in trialing teaching materials for developing thinking skills.  Kay considered 
herself not confident with science, and had taught very little science to her class.  Her 
areas of greatest interest and expertise were English, History and the Thinking Skills 
program.  She was not, however, afraid of learning about teaching science as was 
evidenced by her willingness to participate in this study.  She told me in one of the 
interviews: I always liked science but I never did very well at it at school (Kay, interview 
29/8/94). 
 
While the majority of the teaching in this unit was conducted when I visited the class 
two mornings a week, the teacher and I shared the planning, and where possible, she 
conducted other related work in my absence, such as poetry reading and writing based 
on animals, and report writing based on research conducted for the unit.  Sharing the 
teaching in this way must also have enhanced the progress of the unit.  Whenever I was 
in the classroom, there were two teachers present. 
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6.3 DEVELOPMENT AND CONDUCT OF THE RESEARCHER'S 
 TRIAL   
 
LEARNERS’ QUESTIONS APPROACH 
 
In order to accommodate the learner-centred, student-driven aspects of the framework, I 
decided to plan the unit using a Learners’ Questions approach, an adaptation of Faire 
and Cosgrove’s Interactive Teaching Sequence (Faire & Cosgrove, 1988).  I had 
previously used this approach when teaching first year students in a content subject on 
the Human Body, as well as for several topics within other Science and Technology 
Education subjects in the Bachelor of Education, Primary program at UTS.  This 
approach allows the students considerable autonomy in the specific aspects of the topic 
which they study, as well as choice in methods of learning.  It provides an opportunity 
for constructivist principles of learning to operate within a classroom environment.  The 
Interactive Teaching sequence is a derivative of the work of Fred Biddulph and Roger 
Osborne in the Learning in Science Project at the University of Waikato in the early 
1980’s.  Their work was based on the premise that the purpose of science education was 
to help children to ‘make better sense of their world’ (Biddulph & Juliet, 1983; 
Biddulph & Osborne, 1984a; Biddulph & Osborne, 1984c).  Their approach to teaching 
rested on three central needs for teaching to be successful: 

 
Activities: designing and carrying out activities in the classroom which better take  

   into account children’s ideas and questions; 

Questions and Investigations: allowing children to raise their own questions, and  

   plan and carry out their own investigations;  

Conclusions: ensuring that children are neither left to their own devices to form  

   their own conclusions, nor forced to accept “scientific” conclusions that     

are often framed in technical language and cannot be related to the     

child’s personal experience within or outside the classroom.  (Biddulph     
& Osborne, 1984b, p. 5) 

 
I considered that this approach would be ideal for facilitating the application of the 
SMLF.  The approach which I used (which I term a Learners’ Questions Approach) 
followed a sequence of steps adapted from Faire and Cosgrove’s (1988) Interactive 
Teaching Sequence, detailed in Table 6.1  
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         Table 6.1 LEARNERS’ QUESTIONS APPROACH 
_____________________________________________________________ 

PREPARATION 

A relevant topic is selected, learning outcomes are determined and background information 

and resources are gathered.  

 

BEFORE VIEWS 

Class members’ current understandings of the topic are ascertained. 

 

EXPLORATORY ACTIVITIES 

A range of activities are provided to raise awareness of the breadth and limits of the topic 

and to stimulate thinking about the topic. 

 

LEARNERS’ QUESTIONS 

Learners are encouraged to ask and record questions raised through the Exploratory 

Activities.  These questions are shared with class members. 

 

INVESTIGATIONS 

Learners select questions to investigate individually or in groups.  Investigations may 

include, for example, library research, experimental investigations or seeking information 

from ‘expert’ sources (including better informed peers, parents, people in specialist roles or 

educational institutions). 

 

SHARING AND REPORTING 

Learners have opportunities to share progress in their investigations, and then report their 

findings to other class members. 

 

AFTER VIEWS 

The understandings of class members are determined following their investigations. 

 

REFLECTION 

Areas are determined which require further clarification or which students wish to 

investigate further. 

_____________________________________________________________ 
 Adapted from Faire and Cosgrove (1988) 
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PREPARING FOR THE LEARNING UNIT 
 
I held several extended discussions with Kay about the unit which we would cover for 
this project.  Kay selected the topic Endangered Animals.  She informed me that she had 
done no topics on animals during that or the previous year (when she was also teaching 
half of this class).  This topic was particularly appropriate as it was an area in which I 
had considerable content knowledge, and also afforded appropriate use of the Museum 
resources.  Kay described the class to me, and gave detailed descriptions of a few of the 
students.  In order to gain some further insight into and familiarity with the students 
before I began my teaching, I spent two mornings listening and watching the class 
interacting and working on a range of lessons with Kay. 
 
In preparation for this unit, I contacted a range of organisations such as scientific, 
wildlife and conservation organisations to gather classroom display materials and 
student activity materials.  The NSW Science and Technology K-6 syllabus was 
consulted to select relevant outcomes. I gathered extensive resources of my own and 
developed an outline for the unit, recognising that it would need to be adapted in 
response to the students’ understandings and interests.  In keeping with the learner-
centred approach for our unit, Kay and I developed a flexible plan for the unit and the 
learning outcomes we wished to work toward.  The details of the strategies and 
sequence of development of the unit would be determined largely by the students’ 
interests and understandings. 
 
The teacher and I planned the unit to run for about five weeks, with the visit to the 
Museum in the fourth week.  The Museum booking was not made at this stage, although 
the Museum had been contacted regarding our tentative plans.  As we were not 
necessarily planning to use the Museum’s education officers on our visit, the need for 
an early booking was reduced. 
 
PLANNED OUTCOMES FOR THE LEARNING UNIT 
 
This unit was planned to help students to:  

- become critical users of written or other resource materials; 
- develop informed attitudes and values to conservation issues; 
- recognise the complexity of relationships in environmental systems; 
- understand the range of causes for decreases in animal species;  
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- articulate an informed view of why we need to be concerned about endangered 
animals. 
 
As the unit progressed, and students’ current knowledge was revealed, two further 
outcomes were added: 

- adopt a scientific understanding of the term ‘animal’; 
- recognise the needs animals have for survival, and how effects on these needs 
can 
  impact on species survival. 

 
UNIT DESCRIPTION  
 
The unit eventually spanned three months.  Two factors led to this time being greatly 
expanded beyond the original plan.  Firstly, uncovering the students’ entering 
understandings revealed that a considerable amount of preliminary work needed to be 
done on animals and their needs for survival, before commencing the intended topic of 
Endangered Animals.  Secondly, the students’ own interest and involvement was a 
driving force in the extension of the unit.  Due to the eventual breadth of ideas and 
information covered in the unit, the teacher was most comfortable with its continuation 
over such an extended period of time.  Finally, the students, Kay and I were all 
thoroughly enjoying ourselves! 
 
The following section is a detailed description of the unit from my perspective.  In the 
left hand column I have described what happened, highlighting the steps used from the 
Learners’ Questions Approach.  The right hand column contains quotes from the daily 
diary I kept throughout the unit, providing insights into my perceptions of the progress 
of the unit as it was unfolding.  
 
In the following section, 6.4, the Trial unit is analysed through the first field study 
question: the feasibility of implementation of the School-Museum Learning Framework.  
A number of extracts from my diary are repeated in this analysis. 
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AT SCHOOL BEFORE THE VISIT 
 

DESCRIPTION OF UNIT PROGRESS 
 
Class session 1  

Introducing the unit and uncovering prior 
views 
The unit was introduced by holding a class 
discussion about favourite animals.  This keyed 
the children in to the topic and started them 
thinking about animals. 
 
Prior views were obtained using two instruments. 
Firstly a card (which we called “My Ideas Card”) 
was given to each student and they were asked to 
write their ideas on four things I asked, one in 
each corner of the card.  The students were asked 
to: 
•  Write three animals that you like. 
• Write three ways in which people rely on 
animals. 
• List three reasons why we should save wild 
ducks (these particular animals were chosen as 
the school is close to a lagoon which 
accommodates water birds). 
• What do you feel are the three most serious 
world problems?   
(Results in Appendix 7) 
 
Secondly I handed out a sheet on which they 
were to decide whether each of a list of animals, 
plants and non-living things were a) animals or 
not and b) living or not.  This prior views 
instrument was taken from Bell (1981). 
(Results in Appendix 8) 
 

 

 

EXTRACTS FROM PERSONAL DIARY 
 
Friday August 19 
 
 
 
I asked them why each [animal] was their 
favourite - they were not generally very clear 
about this. 
 
 
 
 
 
After I collected their cards I talked to them as a 
class about their responses - there seemed to 
be a very wide range of interesting answers. 
A lot of the world problems that they told me 
during the discussion were of an environmental 
nature. 
One boy called me over when they were writing 
this, to say "I've written one thing which covers 
everything else".  The word he had written was 
"greed". 
 
 
 
 
 
 
My impression from the discussion with the 
class was that the question that stumped them 
most was the wild ducks. This told me that they 
did not have a clear understanding of 
interrelationships in nature. 
 
 
 
 
 
 
 
 
 
They did this Animal and Living questionnaire 
quite quickly (a glance through them suggests 
that some of the expected patterns have 
emerged).  A question I heard while doing the 
questionnaire :"Can you say ‘sometimes’? - like 
when a car kicks over  - it's living”. 
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Description 
Exploratory Experiences 
To stimulate thinking about animals the children 
went out into the playground in groups in search 
of an animal for each letter in the alphabet. 
 
 
 
 
 
 
 
 
Class session 2  
We discussed what animals they had found in the 
playground and made a class list.  Some students 
raised the question ‘Are they all animals?’ so we 
discussed this for a while.  They were using other 
words as being of equivalent classificatory status 
to ‘animal’, such as reptiles, insects, spiders, 

birds.  I asked them each to draw a diagram of 
how all the animals they had found could be 
grouped.  
(See Appendix 9 for examples). 
 
These discussions and their diagrams, along with 
the results of the Prior Views activities,  indicated 
to me that they were quite unfamiliar with 
animals, where or how they lived.  I felt that it 
was essential that we addressed this before we 
could successfully move on to learn about 
Endangered Animals. 
 
   
 

 
Diary extract 
 
Before they went outside I heard:    
‘Do we include insects?’ 
‘Is an ant an animal?’ 
‘Is a boy an animal - my friend said yes but I 
don't think so’ 
 
Despite these questions they all ended up 
including insects on their alphabet list. 
 
The class were very cooperative and apparently 
interested.  They particularly liked going outside. 
The teacher also was interested,  particularly by 
the answers she saw them writing in the pre-
tests. She talked about the assumptions we 
(teachers) make about their knowledge - she 
was staggered to see people writing fire as 
living, and surprised how many were not sure if 
insects were animals. 
 
 
Monday August 22 
 
 
 
 
 
 
 
I went around and asked individuals to explain 
what they had drawn.  They had all sorts of 
different ideas including grouping those that lay 
eggs and those that didn't, many had quite a 
hard time grouping them at all. 
One group couldn't work out a dilemma:  if all 
reptiles were animals, were all animals reptiles? 
One boy, off his own bat, looked the word 
animal up in the dictionary. It said something like 
any living thing which can move. He realised 
that this meant that all these things we were 
talking about were animals, but he was not at all 
comfortable with this idea. 
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Description 
The students were given time for free observation 
and discussion about model animals and a garden 
animal collection I had made (live snails, worms, 
insects, a lizard) as  well as a wide range of 

books, posters, and brochures which I had 
brought in to the classroom.  Students browsed 
freely in the books and brochures. I asked them 
to start thinking about any questions that they had 
about the animals. 

 
Creating and gathering questions 
The students were invited to write ideas and 
questions in a "Science Ideas Book". 
Suggestions to help generate questions were 
provided: ‘When you find animals you are 
interested in, think about: Where do they live? 
What do they eat? Is there anything special about 
them?’ 
 
Class session 3  
We started with a general introduction, recalling 
what we had done in the previous lesson, and 
discussing some animals they had found during 
the week (eg snails).  
 
Questions that the students had been recording in 
their science ideas books were gathered, for me 
to collate and sort.  I recorded their questions on 
an overhead projector transparency.  After I had 
taken at least two questions from everyone, I 
asked them to write the rest on some pieces of 
paper that we circulated. 
 
    
 

 
Diary extract 
 
 
They were very interested in looking at these, 
and were very animated, talking and showing 
each other what they were finding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I emphasised that I wanted them to write 
whatever they thought in this book - it didn't 
necessarily have to be 'correct'. 
 
 
 
At first they were rather slow in coming up with 
questions but then they seemed to really start 
flowing! 
 
 
 
 
 
Friday August 26 
 
I was really pleased to see that at least some of 
the class are taking our work out of the school 
and looking for animals in their gardens etc. 
 
 
 
 
This gathering of questions took a long time, but 
everyone was VERY keen to tell me their 
questions, and I had difficulty changing tack to 
get them to write the rest of them down - they 
wanted to say them all in front of the class! 
The questions they raised were quite wide 
ranging and could be grouped rather well into 
topics which will lead us very nicely into our 
major topic on endangered animals. 
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Description 
We did an ‘informed’ second search for animals 
in the playground - thinking about 
where animals might be found based on preferred 
living places and what they might eat. 
 
We also used some tools this time to help us to 
find animals (wire rings to delineate a section of 
grass for detailed inspection with a magnifying 
glass, cloths to hold under shaken tree branches 
and collect falling animals, hand trowels to look 
in leaf litter and in soil, and binoculars). 
 
 
 
 
 
 
Students reported to the class, sharing what they 
found and where it was found.  The new animals 
which had been found were added to the class list 
of playground animals. 
 
 
 
 
 
Class session 4  
We had a teacher-led class discussion on food 
chains and food webs.  I did a simple food chain 
on the overhead projector, and discussed this, 
then asked about how real it was.  They came up 
quite quickly with the idea that each animal eats, 
or is eaten by other organisms, not just those in 
the chain we had made.  So together we 
developed a food web on the overhead projector. 

 
Diary extract 
Before we went out, I talked to them about 
where they had found the animals last time, and 
wether they were more likely to find them in 
particular places, and why. They told me that the 
animals were looking for protection from sun 
and wind and rain, and predators, and they were 
finding food. 
 
The students were placed in groups with a 
recorder and a reporter (teacher’s input) and 
given different sets of equipment. 
 
There was a bit of time spent playing with the 
equipment when they went out ... not all groups 
selected areas which reflected our previous 
discussion.  They seemed to go through a 
distracted stage - and then some of the groups 
started really finding stuff and this seemed to get 
them all back on track, and they worked very 
well, and found lots of animals. 
 
Some girls said when they were out in the 
playground - ‘Animals are really interesting - I 
like learning about them.’’ 
 
During today I did not raise again the discussion 
about what is an animal, but  just kept using the 
word appropriately. 
 
I think the idea of the relationship between what 
and where is starting to connect. 
 
 
I can feel that Kay is getting a bit frustrated that 
we have not yet got onto the main topic, 
although she says it is important that they sort 
out what an animal is. 
 
During the week she did some poems with them 
which involved personification - she was 
intrigued that one of the children still believes a 
car is alive. 
 
 
 
Monday August 29 
 
I briefly discussed animals that they had found 
on the weekend, and it seemed that about half 
of them had found something - so the interest 
still seems to be being carried outside the 
classroom, for some at least. 
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Description 
 
 I handed out sheets with their playground 
animals listed, and a set of arrows, and asked 
them to cut them out, and to create a food web 
with the animals they had found in the 
playground.  
 
I told the students to colour mark the animals 
which were introduced (ie not native to this area), 
and not to use them just yet in their food webs. 
 
 
 
 
 
 
 
 
 
 
 
Before this class session, I had grouped the 
children’s questions according to subject eg
feeding, habitat, movement, protection, 
reproduction, longevity and printed them on a 
sheet which I distributed toward the end of the 
lesson.  The students were invited to investigate 
any of the questions they would like.  
(See questions in Appendix 10) 
 

Diary extract 
 
 
 
I discussed with them the arrows [on the food 
web] and what they meant.  They seemed quite 
comfortable with the idea that animals eat to get 
energy, so the arrows indicate the energy flow. 
 
 
 
 
 
 
 
 
 
There were no plants included on this sheet, 
and some of the [children] realised that these 
were needed, so they wrote their own.  Others 
didn't seem to realise that this element was 
missing, and they just kept using animal cards, 
so they had lorikeets eating snails.  I felt that this 
was not just that they didn't know what they ate, 
but that they had run out of choices (ie no plants 
to even help them to think about this possibility) 
- this is despite the fact that we had discussed 
the way that plants use minerals, water, CO2 
and sun to make food (they told me these), 
which is then passed up the chain.    
 
I think that next time I do this, I might separate 
the introduced animals, and not give them at this 
stage (but discuss why I have done this with 
them) - I would perhaps also include plants first
up, only a few of them realised for themselves 
that they were needed - but maybe that doesn’t 
matter??  On the whole they were doing quite 
well with these food webs when the class time 
ended. 
 
 
I left them to do their questions with Kay, as well 
as the completion of their food webs.  So I have 
left more for Kay to do this week - I think she is 
also going to discuss herbivores and carnivores.
 
We also planned and booked the Museum visit, 
for Sep 22.  This is about 10 days later than I 
had hoped, but the previous week is Education 
Week!,[when schools are open to the public] 
and it is not possible to take them out of school. 
So I will have to rethink the approach to this visit 
somewhat.  It looks like we will be taking the 
topic into next term, otherwise we will have no 
chance to follow up on the visit. 
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Description 
Class session 5  
During the week the students had been 
investigating their questions - looking in library 

books, asking parents and each other, bringing in 
books from home and local libraries.  One
student had rung the zoo for information. 
 
In response to a little frustration about not finding 
answers, I told the class for the first time that we 
would be going to the Museum, and that we may 

be able to find some answers to our questions 
there.  I did not talk a great deal about the 
Museum visit at this stage. 
 
We had further class discussion about food webs. 
I had some overheads of various food webs and 
we discussed these as a class.  We also discussed 
the idea of balance between all the animals and 
plants within a food chain and food web, and 
how their relative numbers fluctuate.   
 
We determined together (using moveable pieces 
on the overhead projector) what would happen if 
we introduced into the food web an animal that 
did not belong (such as a cat).  The students 
returned to their own playground food webs and 
investigated what could happen if a cat were 
introduced. 

Diary extract 
 
Friday September 2 
 
The class had pasted up their food webs, and 
quite a bit had been done in the classroom itself 
as well - the books were all displayed along the 
front, a big 'animals' label was pinned on the 
back board, and a big food web on the pin board 
at the front. 
 
I discussed with them these different ways of 
finding answers to questions, and also talked 
about doing experiments (most of their 
questions were not ones which would be easily 
answered experimentally).   
 
They (or at least the teacher) told me about 
frustration in not being able to answer some of 
their questions.  I should have talked to her 
about not letting this worry them, but to keep 
these until we got to the Museum.  I talked to the 
class about this. 
 
 
 
 
 
 
 
They showed a very good understanding of 
what the food webs meant, and could 'read' the 
new and sometimes quite complicated ones that 
I put up. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Some of them voluntarily drew new food webs, 
many were discussing the ‘ups and downs of 
numbers,’ [balance] and some drew a pattern 
like my plant ->rabbit ->fox one.  They really 
seemed to be understanding the significance of 
what they were doing. 
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Description 
After a break, the students played a board game 
about animal habitats and survival. 
I asked them to consider, from this game, what 
were the other things that could upset a 'balanced' 
food web. 
 
 
Class session 6  
Since my last visit, the students had continued 
with their individual research into their questions.
 
Class discussion of the game they had played in 
my last lesson led to a class list of things which 
animals need to survive. 
 

Reporting and sharing results of research on 
animals 
The students reported their answers to the 
questions they have been researching.  I asked for 
the answers in the order that I had collated them 
on their combined sheet.   
 
At the end of each section of questions I asked 
the class if they could tell me why I had put that 
particular group of questions together.  In every 
case they could tell me, so we used these topics 
to further develop our list of what animals need 
to survive. 
 
 
Some of the questions could not be answered.  I 
asked them to keep a list in their books of any 
questions that they could not answer, as we may 
be able to find the answer at the Museum. 
 

Diary extract 
 
Kay was very excited today.  She said several 
times what a great lesson it was - ‘That was the 
best lesson I've ever seen...Now I know what 
you're doing, and I can see how it’s all fitting 
together’.  She was really quite impressed, and 
apparently told [another teacher] during recess 
all about it!! 
A good day from the kids’ learning point of view, 
the teacher’s recognition of what is happening, 
and my subsequent satisfaction! 
 
 
Wednesday September 7 
Kay told me that they have been enjoying the 
reference books, and some of them are hiding 
them from others so they can use them. She is 
pleased about the interest they are showing in 
reading non-fiction material.  Kay said that they 
have not done a great deal of this. 
 
The session before recess went very well.  They 
had lots of great ideas about things which affect 
survival - we got a really big list in our books, 
and while we were sitting on the floor they were 
interested and participating well. 
 
 
 
 
They seem to have found [answers to most of 
their questions], and interestingly must have 
been sharing what they were doing, because 
they knew which question 'belonged' to whom, 
and even sometimes knew the answer that 
someone who was missing, had found. 
 
 
 
I was really pleased about this - particularly 
when Kay said she wasn't sure why some of 
them were grouped together.  I think that having 
found the answers themselves made this 
clearer.  I then related these groupings to their 
list of things which affect animals' survival. 
 
This went OK but it took a long time to get 
through all the questions (and they insisted that 
we did them all) and some started to get restless 
toward the end - not surprisingly. 
 
I introduced the idea of collecting questions that 
they wanted to answer at the Museum, but didn't 
talk a lot about the Museum itself - we will do 
that next week. 
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Description 
Prior views on endangered animals 
Students were given a second prior-views test
focusing on endangered animals, using the “my 
ideas card” technique again:   
Write down four animals that are endangered. 
Write down three reasons why animals are 
endangered. 
What does the word endangered mean? 
Why does it matter if an animal becomes extinct?
(Results are in Appendix 11) 
 

Exploratory activities on endangered animals 
The students were introduced to a new set of 
resources and activities which were much more 
specifically related to how and why animals have 
become endangered. They were invited to work 
with these materials as they wished. 
 
 
 
Contact was made with the Museum educator to 

begin detailed arrangements for the Museum 
visit.  In addition to several galleries we decided 
to use the Museum’s Hands-on Room to give the 
students a chance to handle some of the animals. 
I told the Museum educator however, that I was 
not concerned about them doing the prepared 
activities which are provided in this room -
simply to explore the specimens. 

Diary extract 
 
 
The students had a clear idea of the meaning of 
endangered, but a fairly narrow set of ideas 
about what causes animals to be endangered. 
The most popular reason was pollution.  Most of 
the animals they wrote down were large 
overseas animals.  In answer to the last 
question  half of them wrote answers relating to 
effects on the food webs.  This is pleasing 
because it shows they are using the stuff we’ve 
been learning.  The other half wrote answers 
which related to people, such as ‘people won’t 
be able to see them in the future’, so we still 
have a way to go with at least half the class, in 
broadening their understanding of the range of 
causes for animals becoming endangered, and 
a clearer understanding by all the children of the 
importance of it all. 
 
 
 
 
 
 
 
 
 
Eventually they all set working well on these, 
although some took a little while to settle into it. 
There was a fair amount of disruption today, 
with the teacher in and out as well. 
Some of them were reading the information on 
the sheets and showing and talking about it to 
others, and some were fully engrossed in 
reading it.  A couple of small groups took their 
sheets outside where it was ‘quieter’ and others 
voluntarily took a poster down off the wall in 
order to find answers.  
 
 
 
 
 
 
 
 
 
 
 
I think today's work would have all gone well if it 
had been split over two sessions - we were after 
all working for three hours apart from recess! 
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Description 
Class session 7  

Gathering questions 
 
 
The students continued to work with the 
resources and activities provided, and recorded 
questions they wished to research, and then 
spontaneously started using resources to find 
answers. 
 
The students were invited to think of two topics 
they would like to research in groups of their 
choice:  
1) Write a report on an animal which has become 
endangered. 
2) Conduct an in-depth study into a reason for 
animals becoming endangered and present this to 
the class in any way you wish - eg a play, poem, 
poster, video, report. 
 
At the end of the session we made a class list of 
all the reasons they had found for animals 
becoming endangered.  They readily related this 
list to the work we had been doing on animals’ 
needs for survival. 
 
At the teachers’ request we had a small teacher-
led discussion on animal classification. 
 

Diary extract 
 
 
Monday September 12 
 
Kay had collected the activity sheets from the 
kids, so they had not done any more. 
So we handed them out and they worked on 
them for a while.  They quite quickly cottoned 
onto using the resources I had provided, in order 
to find the information they needed. 
 
 
 
 
Kay is very keen that they learn to use 'report' 
writing as in the English syllabus - it is quite 
prescriptive, particularly the section on 
classification.  I am not altogether happy with 
this part - I think it is being misinterpreted to 
mean detailed scientific classification. 
Kay had done with the class a group report on 
whales on Friday - and there were lots of pieces 
of information for this report on the board. 
I also discovered today that she had put up a 
couple of my food web overheads on the board 
and they had copied these into their books - but 
they didn't have in their books their own 
playground one - partly because this had been 
stuck on paper.  Also a copy of one of the 
'commercial ones' had been created on the back 
wall - but their own classroom one had not been 
developed further!  This is a bit of a shame I 
think - however ...! 
 
 
 
 
 
 
I introduced the idea that there were several 
ways in which animals could be classified - not 
just the scientific taxonomic one, but also based 
on what they eat, or where they live - I told the 
kids that any one of these was valid, depending 
on when and how you want to use it. (I'm not 
sure this is what Kay wanted, but she seemed to 
go along OK.) 
 
I felt today for the first time, a little frustration at 
the way Kay pulls everything we do back to one 
of the 'thinking skills' and that in a sense this is 
straight jacketing the kids a bit - I know this is a 
bit anomalous seeing it is supposed to enhance 
lateral thinking - but I feel it seems to be 
continually pulled into these parameters, which if 
anything, detracts from the content of what is 
being discussed, and inhibits the kids a bit from 
taking the topic where they want it to go. 
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Description 

Class session 8  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Group research 
During the week students decided on their topics 
for their report and in-depth study and began 
their group research. 
 
We held an introductory class discussion about 
our visit to the Museum.  We talked about  where 
it is and who had been before; what is in it and 
what they think the Museum is for.  We 
discussed why they thought we had decided to 
go to the Museum as part of our topic.  We also 
discussed what we should take with us. 
  

Diary extract 
 
Friday September 16 
 
I had an interview with Kay early this morning, 
before our class. Yesterday was an Open Day 
on which parents visited the classroom.  Kay 
explained to me that she had told the parents 
about our joint teaching of the unit, then went 
on:  
 
“I said...’I'd like you to walk around now and 
have a look at their books and maybe ask them 
about their report or the work they have been 
doing,’ and then someone said ‘Oh, its fantastic 
- we know all about endangered animals at our 
house,’ and somebody else laughed and there 
were really positive comments ....oh, it was 
really positive and they talked at length about it. 
I’d say 15 parents spoke to me about the 
science program - now that’s a lot of parents to 
take the trouble to come and say, ‘Gee they’re 
loving this unit of work’, or some of them even 
said things like ‘Gosh, look at some of these
terms they’re using - I wouldn’t know what that 
means’, and were impressed with the level of 
their work.  One of the fathers is a biologist ...he 
came up and said ‘I think that what’s happening 
in the science program is wonderful’. He’s got 
two children in the class, [M and E], and he said 
‘I can just see their thinking and their knowledge 
and understanding growing and growing and 
growing - I’ve been trying to talk to my kids 
about this relationship business for a long time’ 
and he said that ‘we’ve done a lot certainly’ but 
he said ‘it’s interesting, it’s only now that it’s sort 
of coming together for them and they’re seeing 
the relationships’.  So that was a nice sort of 
comment to have, so it was very positive.”  
[Transcript of interview] 
 
This morning went pretty smoothly.  Kay was 
concerned that she had not done anything 
during the week - but it has been Education 
Week so I didn't expect too much. 
She had asked them to do a paired report -
again structuring stuff - and still being very 
concerned about scientific classification - I saw 
some and they have all these scientific 
classifications. I told her I really thought this was 
a waste of time - and simply saying the animal 
was a marsupial or whatever was sufficient.  I 
don't think she altogether believed me. 
 
We had a good discussion about the Museum -
they think the Powerhouse Museum is about the 
history of power. 
They had a pretty good idea about what is in the 
Australian Museum - and we eventually got to 
the point where they seemed to understand why 
we are going there - other than to see 
endangered animals. 
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Description 
 
 
Students were encouraged to continue listing 
their questions to take to the Museum, based on 
their research into endangered animals. 
 
 
Class session 9  
Students continued to work on their projects. 
 
A second introductory discussion about the visit 
to the Museum was held.  We further discussed 
and together agreed on the purpose of our visit. 
The students each, or as a group, gave me copies 
of the questions they wanted to find out about at 
the Museum.   I told them about each of the 
galleries we were going to visit, and what we 
would (and would not) find there.  
 
I also talked to them about ways of learning from 
Museum exhibits - about using the real 
specimens as well as looking at the written 
information, watching videos or using computer 
or other interactive displays - they were all ways 
in which they could get information to help with 
their investigations.  I told them about the 

buttons in the Insect and Bird displays and why 
they were there. (The Insect displays have a 
timed light switch to reduce fading of specimen 
colours and in the Bird displays a switch starts a 
tape of bird calls, matched with a light against 
the bird that is calling)  

Diary extract 
 
I told them that we would not see many of these 
and why, I'm not sure if it sunk in.  We got as far 
as talking about what we should take with us, 
but I haven't talked about what to do in there yet. 
This is probably quite good - because I have 
brought home their books and will see what they 
have written in them - this may guide my plan -
then I think I will give this to them as a program 
for the day on Monday and discuss what is 
actually in each place and what we will be doing 
there. 
 
 
Monday September 19  
 
 
 
 
 
 
 
 
 
 
 
 
I handed back their books, but had not received 
all of them on Friday, so had not put the list or 
program together yet.  
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Description 
Class session 10  
The day before the excursion I visited the class 
briefly to give them a copy of a sheet with the 
program for the day, a short statement of the 
purpose for the day based on our earlier 
discussion, a map showing the galleries we were 
visiting and a list of things to bring  (See 
Appendix 12).  We discussed the program and 
other logistical things, and related the map to the 
things we wanted to find out.  Secondly, I gave 
all students the full list of all class members’ 
questions, but emphasised that they need only 
answer those they wanted to - their own 
questions if they wished, or choose any from the 
whole list (See Appendix 13).   

Diary extract 
 
Wednesday September 21 
 
They were keen and interested in our 
discussion, and genuinely seemed to be looking 
forward to the trip to the Museum. 
 
I asked the students to take their sheets home 
to show their parents, and to stick them into their 
Science Ideas Books and bring these with them 
the next day.   The children had a few questions 
about logistical things like lunch and uniforms. 
 

 



Activities before the visit: in the classroom; in the playground; individual research. 
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Researcher diary entry for September 22 
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AT THE MUSEUM  
 
Museum Excursion Day Thursday September 22   
My full diary entry. 
I met them at school.  There was a bit of fussing about, as some of them had not been in class 

the day before, and had not stuck the sheets in their books.  Also some of them had taken their 

science books home in their school bag, and brought a smaller bag to carry around in the 

Museum (as I had suggested), but had forgotten to transfer their science book into this bag 

(understandable and something to remember!).  However they all at least ended up with the 

sheets, if not their whole books. 

 
They were excited on the bus - singing a bit, I did wonder how well they would settle down 

when we got into the Museum.  We dropped the other class off at the Art Gallery, then got to 

the Museum quite early (about 10:00 am)  so we took them across to the park for morning tea 

first - which was a good idea.  After they had something to eat etc, and fed the seagulls and 

ibis (and asked me a few questions about these), I spoke to the whole group - asking them 

what they remembered we were here for.  Their answers were a little disappointing, and they 

had not even remembered about the bit I had put at the top of the page - basically they said we 

were here to look at animals, and some said endangered animals, but no-one volunteered 

what they eat, where they live, how they survive.  We had a short discussion about this to 

remind them. 

 

Then we went across and into the Museum, where we were met by a pleasant security man, 

and taken down into education to put our bags away, go to the toilet etc - he just said a few 

words about behaviour but was quite pleasant about it.  I then said a few more words to them, 

about where we were on our map, and where we were about to go, and reminded them to look 

for answers to their questions. 

 

We went upstairs to the Birds and Insects Gallery.  At first they tended to move around fairly 

quickly, although a few zeroed in on particular displays. Most were walking quite quickly 

around the gallery - this bothered me, this ‘wasn’t supposed to happen’.  After about ten 

minutes in here, I was feeling that we would have to move on more quickly than the planned 30 

minutes, because they seemed to be seeing everything quite quickly, but then with no input 

from any adults, they seemed to settle in to taking notes, drawing pictures, answering 

questions, searching for endangered birds (I did suggest this to a couple of them) and 

generally getting right into it.  Most of them were walking along, display by display (just like the 

research suggests!).  



Researcher diary entry for September 22 
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I was intrigued by the way they used the buttons.  Only one boy was moving very quickly, 

pressing all the buttons, and all I had to do was look at him and he stopped and seemed a bit 

bothered (this boy was particularly keen to see one animal in the Mammal Gallery, so perhaps 

felt he was just filling in time in this room).  Some of them pressed the insect buttons and 

started to read the display quite thoroughly, and weren't finished before the light went out.  

They seemed reluctant to press it again - some said they could read it OK without the light.  It 

seemed perhaps that they had taken my information about the colours fading very literally, and 

felt that one "light’s worth" was all they should use.  They seemed to be using the bird buttons 

quite well, although we soon discovered that some of the tapes were out of sync with the lights, 

so the wrong bird was being lit up!! 

 

Some of them discovered that there was information about some of the insects in more than 

one place, so they were getting information from both and doing some comparing.  Some were 

finding that all they wanted to know was not in the displays.  Some were copying down 

everything it said.  I noticed a few were writing down scientific names, but not common names 

(eg of endangered birds).  I talked to them about this, but it didn't seem to bother them that they 

didn't know what it was - does this mean that it is simply a collecting words exercise???? 

Some of them found information that quite fascinated them about relative numbers of insects 

(the pie in the introductory display).  One boy had brought a skull with him to identify.  I told him 

I thought it was a bird so he tried to match it with the display.  I didn't see many of them relating 

what they saw here to what they found in the playground - which I had hoped they might.  At 

about 11:00 or in fact a little after, we started to gather them together to move them out - but 

this wasn't all that easy - many were still looking and wanted to stay. 

 

We moved next into the Mammal Gallery, which has snakes and crocodiles at the entrance.  

There were two touch tables available for them as well - a bird one, and an endangered 

animals one.  [The Museum explainer] briefly introduced them to the endangered animals one, 

and I introduced them briefly to the gallery, telling them that they could look at the mammals, 

use the touch table, and its associated activities, look at the reptiles, or at the video in the 

gallery.  Again they moved fairly quickly, and then seemed to settle in to particular displays.  

Several of them had pet things they wanted to see here, and were very pleased to find them. 

They also looked in more earnest for answers to their questions in here, and came to me a little 

disappointed when they couldn't find the actual information they wanted.  [The video 

technician] stationed himself for a while next to the birds touch table, and commented that the 

girls showed more interest in the touch table, while boys tended to zero in on the snakes!  

Some settled fairly quickly at the video, but were genuinely interested, and were actively 
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watching, open mouths and eyes, pointing, and talking to their friends about what they were 

seeing. 

 

They liked very much being able to touch the animals, and quite a number of them would come 

to me in excitement when they had found or discovered something (eg that they could feel the 

platypus's spur).  I talked with some of them about the actual size of the animals, and they 

expressed amusement at some of their own misconceptions about size (eg the thylacine, and 

the platypus). They showed genuine joy to see animals that they had been reading and talking 

about in class eg the marsupial mole, thylacine [Tasmanian tiger], bandicoots etc.  The boy 

who is really interested in thylacines (and convinced that they are not extinct) came up to me 

and told me indignantly that the information on the display is wrong - it said the last one died in 

1934, but it was actually 1936 (I don't remember the actual years).  I asked him how he knew 

which was right and which was wrong - and he immediately said “Oh yeah,” so we talked a little 

about different information sources, and not assuming the first piece of information we meet is 

right.  He was also influenced by the fact that his other information had them alive for two years 

longer, which suited his agenda! 

 

At 11:45, the planned lunch time, they were still going strong, and it was hard to get them out - 

again quite a number of them had got stuck into writing notes and drawing pictures - quite often 

sitting on the floor, but always in front of the displays and using the displays - I saw no-one 

sitting copying someone else's notes!!!!  One boy said to me: “Do we have to go across to the 

park for lunch?  It wastes so much time.” 

 

At almost precisely 12:30 they were back in the Museum (so had only had a half hour lunch 

break).  They went now into the animals Hands-on Room, where [the Museum educator] told 

them what all the activities were, and a bit about handling the animals.  Funnily I felt:  ‘This is a 

waste of time - my kids won’t damage the animals - they know what they are doing!’  I wonder 

how many Class Teachers feel the same?!  They went into the activities with enthusiasm, we 

didn't put them into specific groups, and rotate or anything organised like that - just let them go.  

I don't know how many of them did how many activities (I will ask them later) but they were 

certainly all doing something all the time!  And all of the activities were being used all of the 

time (as far as I could see).  After a while they discovered that there were lots of other 

specimens around the room too, and started discovering some of their favourite things - I 

helped out a bit with this - pointing out things to some of them that I knew had a special 

interest, or which I knew would answer some of their specific questions.  How much does my 

knowledge of the place influence this - could a regular teacher do this I wonder?  (I think they 

could at least to some extent, if their natural history knowledge was reasonable). 
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After about 40-45 minutes [the Museum ‘expert’] came in so we sat them down and started the 

‘ask the expert’ session.  Again they were fully engaged - with a constant set of hands up, even 

during the answers to previous questions.  I was very pleased to note, that with only I think one 

exception, they did not ask questions which they had already found the answers to - ie they 

were not simply asking for the sake of asking but really wanted to know.  The one question that 

was 're-asked' was my friend about thylacines being extinct - and he just wanted to hear 

another opinion!  This session took us over our allotted time, so we moved out into the foyer, to 

let another class move into the Hands-on Room.  It was good doing it in this room though, 

because we could reach for examples to help explain some of the answers (I helped out a bit 

with this).  I had sent [the Museum ‘expert’] the set of children's questions ahead of time.  At 

first he just answered them as if they were quite new to him, but then they got on to the ones 

about how big, how many, how long etc, so he had to refer to his notes.  One of the girls came 

across very quietly to me to ask "Did you give him the questions before we came?"  I think I 

might talk about this next term, because I'm a little bit uncertain about this part of the day.  

Does it mean that there is always someone who can answer all your questions, so why try to 

find out for yourself?  Perhaps it's good for them to realise that he looked up books and asked 

specialists to help him to prepare. 

 

After we had gone another fifteen minutes, I actually cut it off, so we could go up to the 

Discovery Space.  I suggested that [the Museum ‘expert’] could come up with us, so that if they 

had any further questions they could ask him up there.  I then led them off up to this gallery, but 

when I got there I only had two-thirds of the class - I told this group about the room, and let 

them start (they were very keen), then started to walk back to meet the others - they came 

surrounding [the Museum ‘expert’] and still asking him questions!  One in particular was having 

a very earnest discussion with him. 

 

They spread around well in the Discovery Space and got stuck quite quickly into doing activities 

-they seemed between them to try everything; the computer simulations, the 'snakes and 

ladders' environment game, the food web game etc.  I went around asking them what the 

activity they were doing was about - and most answers were good, although some on the 

'snakes and ladders' were a bit vague (I think this activity is a little vague - there is no ‘title' 

obvious and some of the clues seem to be a little off track).  Once they were all up here, they 

completely forgot about [the Museum ‘expert’], and their questions - he had no customers! 

It seemed to be a very short time before it was 2:20 and time to go down to the bus.  We had 

quite a bit of difficulty dragging them off the exhibits and to get them downstairs - some wanted 

to go to the shop - but we hadn't allowed time for this! (I'm not sure how to deal with that).  
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When they got downstairs they had a quick look in the shop, I'm not sure if any bought anything.  

We met up with the other class, and they then gathered to leave (a bit late I think). When I 

asked them if they had enjoyed the day, I got a pretty enthusiastic ‘Yes’. 

 

I think one of the most glaring things to me was that there was not one need for any disciplinary 

comment at all, all day!  (apart from the one boy pressing insect buttons, and as I mentioned he 

realised his mistake very quickly . He almost looked ashamed - as if it had been impulsive).  

They were involved the whole time - I never saw any sitting chatting or off task - I had thought 

some of them were tiring in the Discovery Space at one point, but then realised that they were 

watching a video - they assured me they really liked this video - they had seen it before. 

 

Basically, I was really pleased with the day!!  Four hours full on, and had to drag them out! 

I wish I could follow up immediately, but tomorrow is the last day of term - so I will have to wait 

until next term.  But it will be really interesting to see what they remember by then. 

I think I will conduct a series of interviews with them, in very small groups - or perhaps 

individually (or a mixture), to discover what they remembered, what they liked and didn't, what 

they did, what they recorded, how they felt about the questions etc. 

(Samples of students’ notes taken at the Museum are in Appendix 14) 
 
An overview of Kay’s view of the day comes from a brief interview held on 10/10/94: 

Generally I thought the day was - it was one of the best Museum trips I’ve had 

ever with kids, I haven’t been to the Museum for a while but I was very very 

impressed about the day - I had a sense of excitement too, I think. 

J: What made this one different? 

K: The preparation, and meeting the children’s needs, answering the children’s 

own questions I think - the model that you used of getting them excited about 

animals, I mean change in attitude causes change in behaviour and it was an 

attitudinal thing that went on through the class that changed their behaviour and 

their outlooks and perspectives and feelings about the animals.  They really 

wanted to go and they really wanted to find out the answers to various questions 

and they really wanted to look at the animals and it was the preparation that went 

on prior to the visit, and the structuring of the day I think too.  Museums are always 

interesting places, there would be very few children who couldn’t walk into a 

Museum and find something of interest in the Museum.  If you even look at 

children who have - I have one child in the class who has a behaviour problem - 

he was no problem at all - he was so enriched by the whole experience and just 

wanted more - really.   



Activities at the Museum: in the Birds and Insects Gallery; watching a video; 
handling animals; asking 'the expert' ; and in the Discovery Space. 
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AT SCHOOL AFTER THE VISIT 
 
Description 
 
Two weeks of school holidays began 
immediately following our visit. 
 
Class session 11  
 
 
 
We held a general discussion about what they 
had been doing over the holidays.   
 
 
 
 
Before I talked to the whole class about the 
Museum visit, a colleague and I took several 
children aside, one at a time, and interviewed 
them about the visit. 
 
When I returned to the class, the teacher was 
holding a discussion about a reading passage on 
endangered animals.  Listening to this discussion 
I noted that the students several times referred to 
things they had seen at the Museum.  
 
 
 
I had a class discussion about the Museum visit. 
They told me which parts of the day they enjoyed 
most and least and told me about things they had 
learned.  They readily related  
what they had seen to the work they had been 
doing in class and to the projects they were 
working on. 

 
 
 
Diary extract 
 
 
 
Monday October 10 
I visited the class today, not intending to do any 
teaching, however Kay told me that a lot of the 
kids had seen the film Lion King which 
apparently involves quite a bit to do with food 
webs and the top consumers etc, and the kids 
were talking about this in these terms. 
 
I stepped in and asked them about their 
holidays.  They again told me about the film, but 
they also told me lots of stories about animals 
they had seen or found on their holidays, such 
as  going to Dubbo Zoo, or finding a bird's skull, 
or finding dead birds on the beach (mutton 
birds).  The 'animal' stories seemed never 
ending.  I  told them one too, of how we had 
seen an echidna on our bushwalk in Kangaroo 
Valley. 
 
 
 
 
 
 
 
 
One of the kids raised the question - if 
thylacines were carnivores at the top of the food 
web, with no predators, why didn't their numbers 
just keep increasing instead of them becoming 
extinct? This prompted an interesting discussion 
which showed quite clear and deep 
understanding of the whole ecological process 
including reproduction numbers, food, numbers 
at different trophic levels (they didn't use this 
word) etc.  As part of the discussion, they were 
asking what other predators there were, and 
quolls were raised. One of the kids who did not 
study this animal in any depth said: 
"Oh yeah, cause there was a picture of that with 
birds and stuff they eat in the Museum in the 
cabinet - there were little snakes, geckoes ...." 
 
 
 
 
They volunteered a wide range of things they 
had learned, often not to do with their own 
particular animal.  
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Description 
After some negotiation a date was set for the 
presentations of their research.  The students 
wanted another three weeks. 
 
Class session 12 
On my next visit to the classroom, I helped 
individual groups, where necessary, to develop 
their in-depth studies.  All other ‘teaching’ was 
now being conducted by Kay, although the bulk 
of the learning was being led by the students. 
She held class sharing sessions with the students 
on their reports on specific endangered animals. 
She had been helping them with different forms 
of presentation, library research skills and ideas 
on presentation.  The students were still working 
enthusiastically on their projects. 
 
Class session 13 
The teacher had organised a class visit to the 
local lagoon (within walking distance of the 
school), with a visiting expert on the local 
environment.  I also accompanied them and 
helped out in linking what they were learning 
here to what we had been learning about animal 
survival. 
 
Class session 14 
I visited the class and worked with groups, 
talking to them about their in-depth studies, and 
helping out with suggestions on resources or 
presentation ideas, when asked. 

Diary extract 
 
I think for everyone's sake it would be good to 
wrap the unit up pretty soon, although the kids 
seem keen to keep going, and wanted three 
weeks to do their in-depth study -"because 
otherwise it wouldn't be in-depth"! 
 
Friday October 14 
 
I have decided it is time for me to start backing 
away a little and let Kay complete the teaching 
of the unit.  Partly this is because I can feel that 
she wants to spend as much time with them as 
possible as the year (and primary school for 
many of them) is rapidly closing. I feel that as a 
professional development exercise this would 
also be a good way to leave the whole project 
with her feeling that she has some ownership of 
the teaching approach. 
 
 
 
 
 
 
 
 
 
 
Friday October 21. 
 
It was great to watch the students today, when I 
was not the ‘leader’.  They were readily relating 
what they were learning about the lagoon 
environment and the animals and plants that 
were there, to what we had been learning about 
animals’ needs for survival.   It was a great 
consolidation of what we had done, and an 
excellent way to put it in a real, relevant context 
for them.  
 
 
 
 
 
 
Monday October 31 
 
No diary entry 
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Description 
Class session 15  

Reporting and sharing results of research 
The students, in their groups, presented the 
results of their in-depth studies into why animals 
had become endangered.  Parents, other staff 
members from the school and the School 
Principal attended this presentation.  The 
presentations included board games, videos, 
posters, Museum dioramas, a rolling paper TV, 
books, and mini-lectures.   
 
 
 
 
 
 
 
 
 
 
 
Class session 16  

Evaluation 
Evaluation was conducted as a game.  Each table 
group was given an envelope containing a set of 
questions, each on an individual piece of paper. 
The students in turn and without looking, pulled 
a question from the envelope, then wrote their 
answer to it.  In this way a considerable number 
of questions were answered, but each student did 
not have to answer all.  The selection of students 
answering each questions was subsequently 
random.  
(Results are shown in Chapter 7, Section 7.6) 

Diary extract 
 
Friday November 4 
 
I felt really good about today.  The students did 
a wonderful job with their in-depth reports and 
their presentations.  I was impressed by the 
range and quality of presentation methods. 
More importantly, however, I was staggered by 
the depth and accuracy of the information they 
were presenting.  There were only one or two 
occasions when I had a bit of general discussion 
at the end of a group’s presentation, to clarify 
some point they had slightly misrepresented.   
The Museum visit was mentioned by several 
groups as part of their search for information. 
One group used Museum-type dioramas as their 
display method.  
 
The principal, class teacher, other class 
members and I asked questions at the end of 
each presentation (not all of us every time!) and 
they gave great answers.  They were obviously 
very proud of their efforts, and the whole class 
shared enthusiasm for each other’s work.  I think 
this says a lot for the teacher who has 
developed a terrific shared learning environment 
in the class. 
 
After the session the principal came up to me to 
tell me that she thought the program had gone 
really well, and that she had had parents talking 
to her about their children’s enthusiasm for their 
personal research and for the Museum 
excursion as part of this. 
 
 
Wednesday November 9 
 
No diary entry 



Activities after the Museum visit: working on their projects; 
on the local area field trip; and their final presentations. 
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6.4  ANALYSIS OF THE RESEARCHER'S TRIAL 
 
DATA COLLECTION 
 
The first analysis of the Researcher's Trial, presented below, addresses the question: 

 
How feasible is the implementation of the School-Museum Learning Framework? 

 
The effectiveness of the framework in producing a learning orientation is discussed in 
Chapter 7. 
 
The analyses are based on three forms of data: observations, products of the students’ 
activity, and views of the participants.  It is investigated from both teachers’ and 
students’ perspectives.  The teachers’ perspectives are provided by three sources: Kay, 
the Class Teacher (based on interviews), a Teacher Observer (based on her audio-
recorded reflections on the Museum visit) and mine as participant-observer (based on 
my diary and observations).  These perspectives reflect these three people’s different 
constructs in terms of different expectations and different perspectives on the same 
events.  The students’ perspectives are provided by informal interviews and class 
discussion plus in-depth interviews with six students, complemented by student work 
completed in the classroom and during the visit.  The methods of analysis of the data are 
described in the introduction to the analysis for each of the two field study questions.  
The data components are described below. 
 
Researcher diary  
Throughout the Researcher's Trial I kept a diary, recording my impressions after each 
session with the class.  My records included comments on my perceptions of progress, 
successes and difficulties; my perceptions of the students’ learning and involvement; 
and my perceptions of the teachers’ approaches, attitudes and involvement.  Incidental 
comments made by the teacher, students or others such as the school principal or 
parents were also recorded.  Excerpts from my diary have been included alongside the 
description of the progress of the unit above.  Some of my diary entries are repeated 
here to illustrate implementation of the guidelines and to provide comparison with the 
views of Kay and the Teacher Observer in the analysis of the framework Guidelines.   
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Interviews with class teacher 
I conducted five, 15 to 45 minute, audio-recorded interviews with Kay during the 
progress of the unit.  These occurred on August 29, September 7, September 15, 
October 10 and October 21, 1994.  The interviews were transcribed.  Other incidental 
comments by the teacher were recorded as part of my diary.  The teacher was provided 
with a notebook to use as a diary, however she did not find time to keep this.  The 
interview on October 21 probed her views of the Museum visit itself and excerpts are 
used extensively in the following analysis. 
 
Teacher observer’s reflections 
A colleague with considerable primary school teaching experience accompanied the 
class on the Museum visit.  Although she had a very general understanding of the 
research I was doing, she did not have intimate knowledge of the framework on which I 
had based the school-museum learning unit.  Her audio-recorded reflections on the day 
were transcribed and contribute to the teachers’ perspectives discussed below.  My 
interpretation of the views she expressed have been verified with her. 
 
Interviews with students 
Students were interviewed during their class sessions throughout the learning unit.  A 
class discussion which took the form of a focus group discussion (although with 20 
students) was held on October 10 and was audio-taped and transcribed.  Six individual 
students were interviewed in depth also on October 10, before the class discussion.  I 
conducted three of these interviews, while the other three were conducted by a 
colleague.  The same set of questions was used as a basis for each of these interviews 
which were audio-recorded and transcribed.  The transcripts form a major data source 
contributing to the analysis of the framework’s provision of conditions for learning. 
 
The students, identified as C, E, NF, NM, P and R were chosen randomly from the class 
(by selecting the student sitting in the front right position in each class group).  They 
coincidentally, but fortunately, represented a good cross-section of the class in terms of 
academic ability.  Brief descriptions of these students were provided by Kay: 

 
C -  boy, grade 5. Some emotional disturbance, selectively interested in work, 
 loner, bright but does not always apply himself. 
E -  boy, grade 6.  Quiet and serious, average ability. 
NF -  girl, grade 6.  Vocal, average ability. 
NM - boy, grade 5.  Easily distracted, dependent on others, slower learner. 
P -  girl, grade 5.  Enthusiastic participant in class activities, high academic 
ability. 
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R -  boy, grade 6.  Quiet, high achiever. 
Incidental evidence 
Unsolicited comments by parents and the principal were recorded in my diary, as well 
as incidental comments and behaviours by students.  These are included in my 
discussion of the  framework. 
 
Video-recording of museum visit 
The visit to the Museum (September 22) was recorded by a University technical officer 
who was unaware of the specifics of my study, and therefore randomly recorded the 
students as they moved in the Museum.  The two 60 minute videos were used mainly to 
address the second field study question, hence the method of analysis of the videos is 
described in Chapter 7 as part of the discussion of the provision of conditions for a 
learning climate.  
 
Pre-, mid- and post tests and evaluations 
The results of two pre-tests, a mid-views assessment conducted at the point where the 
second phase of the unit was beginning, and then an evaluation at the completion of the 
unit, were conducted, analysed and compared.  Results of the pre-test and mid-point 
assessment informed the development of the unit and acted as a basis for comparison 
with the final evaluation which offers insight into the students’ learning, see Chapter 7. 
 
Student work and photographic record 
Samples of student work created during the class sessions before the visit were copied 
and collected, as were notes or drawings recorded during the Museum visit.  
Photographs were taken randomly during the progress of the unit, and of the Museum 
visit.  Although these were not collected in a way which can afford valid analysis, they 
have been included with the description of the Researcher's Trial (Section 6.3) and act 
as illustration and confirmation of  interpretations of the data. 
 
DATA ANALYSIS 

 
The data were scrutinised and annotated according to their reference or relevance to 
each of the framework guidelines as outlined in Chapter 5.  When I began to analyse 
each set of data related to the guidelines, however, it became evident that in practice, 
there was considerable overlap between them.  I determined that, without altering the 
integrity of the framework, the guidelines could be readily placed into three clusters 
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which could each be described by a Guiding Principle.  These three Guiding Principles 
were: 

 
• Integrate school and museum learning; 
• Provide conditions for self-directed learning; 
• Facilitate learning strategies appropriate to the setting. 

 
To further expedite the analysis of the data, I determined a set of observable features 
which would illustrate that the Guiding Principles had been implemented.  To help 
clarify this process, the first column of Table 6.2 shows the clusters of associated 
framework guidelines as they were described in Chapter 5.  The second column 
includes the Guiding Principles which encompass each cluster.  The third column 
includes the observable features which would indicate that the framework had been 
implemented. 
 
The data were searched for evidence of the observations indicative of implementation 
outlined in Table 6.2, or for evidence of inconsistencies with these observations.  
Emergent issues were also annotated.  The analysis revealed remarkably positive 
results.  I had difficulty in uncovering negative or contradictory examples amongst the 
interviews and observations.  The striking consistency has therefore been illustrated by 
including, for example, answers to particular questions given by all six of the 
interviewed students in order to validate the claims made in my discussion.  I will return 
to this concern in my discussions of the Guiding Principles. 
 
In reporting the data analysis, the implementation of each of the Guiding Principles is 
discussed in turn and contains three sections: 

 
- a statement on how the Principle was implemented; 
- evidence from the data to support the statement; 
- my reflections on implementation of the Principle. 
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Table 6.2 FRAMEWORK GUIDELINES, GUIDING PRINCIPLES  

        AND OBSERVATIONS INDICATIVE OF IMPLEMENTATION 

Framework Guidelines Guiding 
Principles 

Observations indicative of 
implementation of the 
SMLF  

• embed the museum visit firmly in a 
classroom-based learning unit; 

 
• emphasise the link between the museum 

and school as learning settings, 
recognising the related but different roles 
of the two settings; 

 
• plan and prepare, with the students, the 

overall concepts to be investigated during 
the visit; 

 
• clarify, with the students, the purpose of 

the visit. 
 

INTEGRATE 
SCHOOL AND 
MUSEUM 
LEARNING 
 
 

• school learning before the visit 
provides appropriate prior 
knowledge to facilitate museum 
learning; 

 
• teacher and students can clearly 

express a shared learning purpose 
for excursion derived from school 
learning; 

 
• classroom activities following the 

visit consolidates and integrates 
museum learning. 

• foster curiosity by providing opportunities 
for students to have choice in their 
selection of learning episodes and sites; 

 
• use a learner-centred approach where the 

students are finding answers to their own 
questions, rather than their teachers' or the 
museums' questions; 

 
• encourage students to gather questions 

while at the museum, as well as finding 
answers, ie to use their museum visit to 
stimulate interest in finding out more 
about a topic; 

 
• encourage students to work in groups and 

share their learning;   
 
• facilitate a range of learning approaches 

and strategies which complement the 
informal setting and optimise use of all 
learning opportunities provided;   

 
• participate in and model learning in this 

setting.  
 

PROVIDE 
CONDITIONS 
FOR SELF- 
DIRECTED 
LEARNING 

• students choose their areas of 
learning stimulated by their own 
questions and curiosity;  

 
• interest stimulated by museum is 

pursued after visit;  
 
• students select learning approaches 

and strategies from all the 
available learning opportunities; 

 
• students share learning between 

groups of students and between 
students and adults.  

• recognise the need for students to learn to 
use the specific learning setting - 
investigate the nature of the setting and the 
learning strategies and skills required;  
 
• allow a period of orientation to the site 

and anticipate decreasingly detailed 
examination of exhibits during the visit; 

 
• recognise and accommodate the students’ 

physical needs, including catering for 
‘museum fatigue’. 

FACILITATE 
LEARNING 
STRATEGIES 
APPROPRIATE 
TO THE 
SETTING 
 
 

• students are familiarised with the 
museum setting and use a variety 
of appropriate learning strategies; 

 
• program for day includes 

orientation to the site and 
decreasingly detailed viewing; 

 
• provision is made for rest and 

refreshment. 
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6.5 IMPLEMENTATION OF THE GUIDING PRINCIPLES 
 
FIRST GUIDING PRINCIPLE: INTEGRATE SCHOOL AND MUSEUM LEARNING 
 
The appropriateness of this group of framework Guidelines would be illustrated if the 
following indicators were observed: 
• school learning before the visit provided appropriate prior knowledge to facilitate 

museum learning; 
• teacher and students could clearly express a shared learning purpose for the excursion 

derived from school learning; 
• classroom activities following the visit consolidated and integrated the museum 

learning. 
 
Description of integration between school and museum learning 
Integration of learning in the classroom and Museum was extensive.  The Museum visit 
in the Researcher's Trial took place in week 6 of a 10 week learning unit.  Sixteen 
extended class sessions (ranging from one to three hours each) surrounded the Museum 
visit, ten before and six after the excursion.  In the second part of their learning unit, the 
students were conducting self-directed research for group in-depth studies, and used the 
visit to the Museum to further their personal and group information gathering.  The 
students had been recording questions they wished to investigate at the Museum for 
several lessons before the excursion.  The learning from the excursion was carried back 
into the classroom, referred to frequently in class discussions and incorporated in the 
final presentations of the students’ in-depth studies. 
 
The specific purpose for the excursion was discussed and developed as a class decision, 
and then included on the printed program sheet for the day.   
 
Evidence of the integration between school and museum learning 
My observations indicated that the students knew why they were going to the Museum 
and what they were looking for.  They were focused on finding out information that 
they wanted to know, based on the work they had been investigating at school.  Kay and 
the Teacher Observer both commented positively on the contribution that prior 
classroom work had made to the learning during the excursion.  Kay clearly recognised 
the role that the preparation and clarification of purpose played in the conduct of the 
excursion. 
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The preparation that went on before, and having an agenda, and having a purpose 

[were what made this excursion different]...The kids had a sense of excitement 

and it wasn’t only excitement it was also a sense of purpose, um, upon reflection 

on the whole day they weren’t going to an unknown destination that possibly some 

of them had never been to, where everything was going to be uncertain, and 

maybe they were going and just have a bit of a play there, use it as a stimulus - 

they all had a sense of purpose  - they had their questions they wanted to get 

answers to.  They’d all adopted animals too, their favourite animals which I think is 

really important ...I think it’s fantastic that they have that value, they’ve put a value 

on it, so the day had a great sense of purpose, you could detect that from the 

children. 

(Kay, interview 21/10/94) 
 

The Teacher Observer also commented on the role of the students’ prior knowledge and 
purpose, although she was a little concerned that the students were only looking at the 
animals they had been discussing previously in class.  At the beginning of her 
reflections she commented: 

 
Generally, the main thing I noticed most about the children when they were looking 

at the exhibits, the interest was there, but they tended to be drawn to the big 

popular animals that they knew, something that they knew about before they came 

to the Museum. ...While they liked looking at the different animals, some things 

that they hadn’t seen before, they just looked at them, made a few comments and 

then went back to some of the animals they liked and knew about. They felt more 

comfortable going to something that they already knew about before they came to 

the Museum. (Teacher Observer reflections 29/9/94) 
 

The Teacher Observer was not fully aware of the framework guidelines upon which the 
visit was based, and expresses some concern about the students focusing on the animals 
they were interested in, rather than learning about new things.  Later in her comments 
she seemed more comfortable with the personal nature of the students’ learning: 

 

I felt that overall the excursion was very successful in terms of the age group...it 

was appropriate for the children because they had some knowledge and knew 

what they were there for, and they generally stayed on task most of the time. 

...Focussing on particular things was good, and I think that was what made that 

morning session successful in terms of the children actually looking and focussing 
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on different animals and trying to get information.  (Teacher Observer reflections 
29/9/94) 

 
My observations revealed the students actively using the prior knowledge gained in 
class as they viewed the exhibits at the Museum, as well as following their curiosity to 
view new things.  I noted in my diary: 

 
Several of them had pet things they wanted to see here [Mammal Gallery], and 

were very pleased to find them.  They also looked in more earnest for answers to 

their questions in here, and came to me a little disappointed when they couldn’t 

find the actual information they wanted...They liked very much being able to touch 

the animals, and quite a number of them would come to me in excitement when 

they had found or discovered something (eg that they could feel the platypus’ 

spur).  I talked with some of them about the actual size of the animals, and they 

expressed amusement at some of their own misconceptions about size (eg the 

thylacine and the platypus).  They showed genuine joy to see animals that they 

had been reading and talking about in class eg the marsupial mole, thylacine, 

bandicoots. (Researcher Diary, 22/9/94) 
 
One of the Teacher Observer’s comments also refers to integration and application of 
prior knowledge: 

 
The last session which was with all the computerised games and things - I think 

that was probably good because the kids just went around and they just had a play 

and whilst they weren’t actually really focussing on the content of the games they 

were doing a lot of work subconsciously  - a lot of the information they were using 

without really thinking about it. (Teacher Observer reflections 29/9/94) 
 
One area of their classwork which was not clearly linked with Museum work was the 
study of playground animals done early in the unit.  There was considerably more 
evidence of the students relating the displays to the information they had found in 
books, rather than with the animals we had found in the playground.  This may be 
because the book work on endangered animals was more recent.   
 
In the follow-up interviews, all six students commented on the relationship between 
their school and Museum learning.  They sought and found answers to their questions 
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and noted similarities and differences between the actual animals and their imagined 
impression of them based on their reading and printed pictures.  For example, 
 

I was doing possums because I have got a few in my back yard, and I found out 

what they eat and I found out why they won’t go anywhere near the ground. 
(Student R, interview 10/10/94) 
 

I really liked that because you really get to feel the texture of the coats, like with 

the wombat you expect it to be all soft and silky, but it is all hard and bristly 

actually. (Student NF, interview 10/10/94) 
 
When two of the students who were interviewed were specifically asked if they thought 
the work they had done before they went to the Museum helped their learning, they 
replied: 

 

I think [the work we did at school before we went] helped ‘cause you knew what 

you were looking for, you knew some facts about the animals and you just didn’t 

go there and write down any old facts about any old animal you thought was 

interesting.  (Student P, interview 10/10/94) 
 

Yes, it helped a lot what I was doing in the Museum , it helped your thinking in 

what you were going to see and what you did see . (Student R, interview 
10/10/94) 

 
The quotes included above indicate, from both teachers’ and students’ perspectives, that 
there was an inseparable link between preparation and purpose, indicating that one 
inherently led to the other.  Despite this apparently clear link between the preparation 
and purpose, I was a little surprised that immediately before entering the Museum, the 
students were unsure about telling me the purpose of the visit.  One explanation may be 
that they were trying to remember the actual words we had written on our sheet, or 
perhaps their excitement about entering the Museum was overwhelming.  Despite this 
hesitation to articulate the purpose however, the students’ behaviour during the visit 
indicated a clear sense of purpose, and discussions held during the visit, as well as 
records taken by the students, verified this point.   
 
It was significant that all six students interviewed were able to articulate a clear purpose 
for their visit which was related to their classroom study topic.   
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To learn about, more things about animals and endangered species. (Student C, 
interview 10/10/94) 
 

To find out more stuff about endangered animals and ones that are extinct 

because some of them, in books they don’t often have them, like new ones, 

sometimes they don’t have the extinct ones in old books, they do have some there. 

(Student E, interview 10/10/94) 
 
To learn more about things you couldn’t find in books. (Student NF, interview 
10/10/94) 
 

So we can learn about all the animals that are endangered or that were extinct and 

we can find out the animals that are extinct, when they went and all. (Student 
NM, interview 10/10/94) 
 

Well, it had lots of information and it helps you to really get a feel of the animal that 

you are studying and the size of it, the actual size of an animal, and ‘cause in 

pictures they say that the animal was something like  two feet, and you have got to 

estimate how big that is and you cannot really tell all its features. (Student P, 
interview 10/10/94) 
 
[We went to the Museum ] to answer our questions that we had written down and 

to find out a bit more about our animals we had chosen.  (Student R, interview 
10/10/94) 

 
It was also significant that five of the six students mentioned either ‘to learn’ or ‘to find 
out’ in their stated purpose.  Student P’s answer reflects recognition of the unique 
offerings of a Museum, as does part of Student E’s answer.  Student R’s answer 
included the process of answering questions.   
 
In contrast to most of his classmates, Student C expressed a preference for seeing things 
in the Museum that were new and different, rather than relating to familiar animals he 
had studied at school: 
 

[I liked the Birds and Insects Gallery best] because I got to explore and learn more 

than the rest of the rooms. [I liked the mammals room least] because I’ve been 
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studying a lot about mammals, its not really new to me. (Student C, interview 
10/10/94) 

 
Students in the class showed a range of behaviours in the use of the displays, their own 
questions and their reactions to other students and staff.  For example, some students 
worked consistently to find answers to their questions, while others folded their paper 
into their pocket soon after they arrived.  I will investigate more extensively individual 
differences in learning behaviours in the discussion of the second Guiding Principle, 
provision of conditions for self-directed learning.  
 
Kay reported considerable incorporation of learning from the Museum excursion into 
follow-up class discussions and the children’s reports and in-depth studies.  For 
example: 

 

Yes, they have [referred to the exhibits since they came back], particularly the 

thylacine, because they wanted to talk about the fact that it is possibly/probably 

extinct - so they’ve talked quite a lot about that.  I think it’s been helpful to them in, 

when they consider for instance, the size of a platypus and how easy it would be 

for a larger carnivore animal to eat a platypus, they’ve got a picture in their minds. 

When they talk about the skeletons and the teeth - yesterday they watched a 

David Suzuki video and they were comparing early man to other animals’ teeth 

and they, even right up to yesterday, and don’t forget that this is Term 4 and we 

went there in Term 3, they were talking about the skeletons and the teeth that they 

had seen at the Museum.  I think a lot of them would like to go back now and have 

a whole lot more questions.  (Kay, interview 21/10/94) 
 
The school principal informed me that the students had been bringing their experiences 
into other areas of school activities.  A debate was held in the second last week of 
school (a full school term after the Museum visit) between sixth grade students from 
this school and another.  The given topic area for the debate was the Future of Australia, 
and the members of the Beachside PS team (with no teacher influence) used as their 
major argument in the debate the importance of saving our wildlife from extinction.   
 
The students went on another excursion before the completion of their unit, led by a 
staff member from the local lagoon nature centre.  I and some parents accompanied the 
class on the excursion, although I took no teaching role.  The parents commented to me 
during this day that their children had been talking extensively at home about their 
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studies on endangered animals, including the Museum excursion.  I noted during this 
day that the students were applying much of the material they had learned during our 
Animal Survival / Endangered Animals unit.  I noted in my diary on that day: 

 
It was great to watch the students today, when I was not the ‘leader’.  They were 

readily relating what they were learning about the lagoon environment and the 

animals and plants that were there, to what we had been learning about animals’ 

needs for survival. It was a great consolidation of what we had done, and an 

excellent way to put it in a real, relevant context for them. (Researcher diary, 
21/10/94) 

 
The students were keen to continue with their work for their in-depth study following 
the excursion and by no means saw the excursion as the end of their unit.  In fact they 
wished to extend the time to complete their in-depth studies longer than either I or Kay 
had planned.  The final reports by the students included a range of presentations such as 
videos (scripted, performed and filmed by the students), mini-dioramas reflecting 
Museum displays, board games, a newspaper, a magazine, posters and overhead 
projector presentations.  I wrote on that day: 

 
I was impressed with the range and quality of presentation methods. More 

importantly, however, I was staggered by the depth and accuracy of the 

information they were presenting.  There were only one or two occasions when I 

had a bit of general discussion at the end of a group’s presentation, to clarify some 

point they had slightly misrepresented.  The Museum visit was mentioned by 

several groups as part of their search for information.  One group used Museum-

type dioramas as their display method....After the session the Principal came up to 

me to tell me that she thought the program had gone really well, and that she had 

had parents talking to her about their children’s enthusiasm for their personal 

research and for the Museum excursion as part of this. (Researcher diary, 
4/11/94) 

 
Reflections on integration of school and museum learning 
The three components of this Guiding Principle: preparation, purpose and follow-up; 
are interdependent.  By emphasising the Museum visit as a way of furthering the 
students’ research for their group projects, the purpose for the visit was inherently 
apparent.  This study showed that considerable classwork before the visit equipped the 
students with adequate prior knowledge to make full use of the resources at the 
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Museum.  None of the students suggested that they were bored at the Museum because 
they knew it already, although one student suggested that he would have preferred to be 
able to stay for longer in an area containing animals which he had not been studying in 
depth in class.   
 
The broadening of our study from Endangered Animals to Animal Survival proved 
beneficial in providing the students with a wider scope for investigation at the Museum.  
Although originally unplanned, this broadening was an advantage and is an important 
point to consider in planning future excursions.  Endangered Animals could have been 
too specific and may have resulted in simple fact gathering if we had not included 
general investigation on Animal Survival first, thus stimulating a broader field of 
interest for the students at the Museum.  Consideration of this finding highlights the 
need for a broad base of prior knowledge in order to be able to transfer ideas and to 
generalise from information available at the Museum, as the specific answers they are 
seeking may not be found. 
 
The students’ accumulated prior knowledge on the topic enabled concentrated and 
directed viewing of the exhibits.  Rather than superficially glancing at the exhibits the 
students focussed on displays which their entering agendas dictated to be of interest.  
The Teacher Observer commented that the students concentrated on looking at displays 
they were interested in, more than at new things.  However, the students’ behaviour 
mirrored that found in family viewing studies (see Falk and Dierking, 1992) which have 
shown that most visitors seek out and concentrate on exhibits with which they are 
familiar, in addition to looking at new things which spark their curiosity.  Further, apart 
from the first 20 or so minutes of sequential viewing, family visitors move randomly, 
pulled by exhibits that interest or attract them.  For most viewers this pattern must lead 
to a very piecemeal viewing of the exhibits.  The students in the Researcher's Trial 
entered the Museum with a strong, clear agenda, hence their selections were guided by 
their purpose, leading to a more comprehensive and integrated learning experience. 
 
The opportunity for the students to incorporate their Museum learning into a major 
project at school following the visit afforded consolidation of their learning from 
Museum experiences, and provided them with shared experiences which facilitated 
class or small group discussions.  These shared experiences could be likened to those 
described in family groups by Borun et al. (1996), Dierking (1992) and Hilke (1988).  
In a way similar to the ‘potential learning’ described by Borun et al. (1996) for families, 
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the experiences and information acquired by each class member were available and 
shared with other class members at later times in their learning unit.  
 
Throughout the student interviews the recognition of the excursion as a learning 
experience was very strong.  Further, the students not only showed recognition of 
learning as meaning reading and writing, but also experiential learning, such as seeing 
and feeling specimens, watching videos and playing games.  I believe that this emphasis 
on learning is closely allied to the students’ recognition of the integration between the 
school and Museum experiences.  They knew that they were on the excursion to 
advance their study of the classroom topic.  This emphasis on learning, stated or 
implied, is in vast contrast to the findings in the Baseline Study, where the students 
rarely used the word learn, and when asked what they learned often answered ‘nothing’.   
 
 
SECOND  GUIDING PRINCIPLE: PROVIDE CONDITIONS FOR SELF-DIRECTED 
LEARNING 
 
The appropriateness of this group of framework Guidelines would be illustrated if the 
following indicators were observed: 
 
• students chose their areas of learning stimulated by their own questions and curiosity;  
• interest stimulated by the museum was pursued after the visit;  
• students selected learning approaches and strategies from all of the available 
  learning opportunities; 
• students shared their learning between groups of students and between students and 
  adults.  
 
Description of the provision of conditions for self-directed learning 
Use of the Learners’ Questions Approach throughout the learning unit including the 
excursion, provided a learner-centred climate.  The students were guiding their own 
learning, carrying out their own investigations when they came to the Museum.  
Each group had chosen a cause for animals becoming endangered which they were 
studying in depth.  In addition, through their reading and research, each individual had 
recorded general questions about animals and their survival which they wished to 
pursue at the Museum.  There were no worksheets given to the students other than one 
with the full list of their classmates’ questions.  It was emphasised that this sheet was 
distributed simply for their interest.  There was no expectation that they would answer 
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all or many of these questions.  It was provided in order to show them what the others in 
their class were asking and to stimulate their interest in further areas.   
 
The learner-centred climate on the Museum excursion provided opportunity for students 
to express their individual differences in interests, learning pace and strategies.  
 
In class, the students had ‘adopted’ animals in which they were particularly interested.  
These adopted animals ranged from cockroaches to whales.  At the Museum, the 
students actively sought specimens or information about their adopted animals, as well 
as animals which they could use to answer their questions.  A number of the students 
used their questions as a guide only, closing their books or folding their question sheets 
into their pockets soon after arriving.  Their general understanding about the purpose for 
the visit, as well as their personal curiosity, guided what they looked at within the 
galleries.   
 
The students were taken as a class group into each of the spaces we were visiting.  
Within each space, however, they were free to do what they wished, and individuals 
chose a range of viewing and learning strategies.  The students found answers to their 
questions using means including, but also beyond, reading.  For example, they touched 
a number of animals and commented on how soft or spiky they were; they viewed 
animals and commented on their shape and size; they examined skeletons to find out if 
they had teeth, or how many bones they had; they used computer interactives to 
investigate a range of issues involved in managing natural resources, such as a forest; 
they watched a video which showed a range of animals and their habitats; they 
discovered how big different birds’ eggs were; they compared a specimen they had 
found with skulls on display in order to identify their find; they asked questions of 
experts to gather further information.  
 
In the Hands-on Room, the students also chose their learning strategies.  While most of 
the students did some of the prepared activities, they also did other activities of their 
choice.  Most of their activity, however, appeared to be related to learning and 
understanding about animals and their survival. 
 
In the session with an expert who could answer their questions, their genuine interest 
was palpable.  Only one of the questions that was asked had been already answered in 
the gallery - and it was from a student who desperately wanted someone to tell him that 
thylacines were not extinct!  The students were asking questions which they genuinely 
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wanted answered, and often asked responsible follow-up questions.  There was not one 
incidence of asking irrelevant questions for the sake of asking a question. 
 
The students were also free to select their own methods of recording, if they wished 
to do so at all.  Recording methods included writing answers to their questions, copying 
text from labels, drawing, taking photos, writing about interesting things they 
discovered, or recording in a diary fashion what they were doing.  
 
Although they were not specifically encouraged to do so, a number of students recorded 
questions or topics they would like to investigate further following the excursion.  In 
addition, questions based on findings at the Museum were raised during discussions in 
class following the visit.   
 
There was evidence that after the excursion, the students were carrying home their 
interest in learning about animals, and they continued this interest during the school 
holidays.  In class discussion immediately following the school holidays many students 
had stories to share about experiences with animals, and in several cases things which 
were seen at the Museum were related to these holiday experiences. 
 
There was little need to encourage the students to share their learning, they did so 
naturally.  As the students were working in groups at school on their in-depth studies, 
they tended to move in the Museum in this group or sub-sets of it, talking about their 
learning with each other and adults. 
 
Evidence of the provision of conditions for self-directed learning 
Kay commented enthusiastically on the students’ individual agendas: 

 
They had an agenda, because of the preparation prior to the visit and they wanted 

to follow their own agendas and I think they achieved that really well. (Kay, 
interview 21/10/94) 
 

The Teacher Observer, on the other hand, expressed concern about the students not 
answering their questions.  I see some contradiction in her comments: they looked at 
what they came to see, but they did not use their sheets.  One interpretation could be 
that the students did not need to use their question sheets as they knew what they 
wanted to look for.  The Teacher Observer, however, was apparently viewing this 
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behaviour through  traditional teachers’ eyes, and expected that if the students had a 
sheet of questions, they should be completing it. 
 

The ones who came for a special purpose took lots of notes about the particular 

animal they were interested in, they didn’t go beyond what they came to see.  

They didn’t use the question sheet at all, as far as I could see.  They weren’t really 

relating what they were doing in those exhibits to the question sheets that they had 

to devise before they came.  When I asked them about the questions on the sheet, 

they said “no, I just like this animal” or “I just like to draw.” (Teacher Observer 
reflections 29/9/94). 

 
The behaviours she was describing here were, in my view, quite appropriate for the 
climate of our visit, however they did not seem to fit into her expectations of behaviours 
on a museum visit. 
 
Many students commented on how much they appreciated the opportunity to choose 
what they were viewing and learning.  The students enjoyed having their own questions 
to answer and being able to follow personal interests.  The personal choice component 
was perhaps the most significant aspect of the day evidenced by the interview responses 
to a question about this excursion compared to previous ones.  All six of the students 
interviewed commented on enjoying this excursion because they were finding out things 
they were interested in.  Coupled with these comments was a strong emphasis on linking 
fun and learning.  The comments indicated that these students enjoyed learning when 
they had some input into the selection of what and how they were learning. 
 

[This excursion was different], Yeah, because in this one we actually wanted to 

find out about [animals], on other ones we just went to have a look. (Student C, 
interview 10/10/94) 
 

It was really good and fun and interesting, and I found lots of things out. (Student 
E, interview 10/10/94) 
 

[I liked this excursion because] you found out information you wanted to find out 

about, not things you didn’t want to find out about. (Student NF, interview 
10/10/94) 
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[This excursion was different] because it was more exciting ’cause you weren’t just 

looking up animals you was finding more out sort of about them and all - ’cause 

there was little - we didn’t learn much about them when we last went. (Student 
NM, interview 10/10/94) 
 

It is a nice place to go ...it is a lot of fun and a lot of work, two things at once in a 

way. (Student P, interview 10/10/94) 
 

This was different because the other [excursions] were more plain educational, 

where this one was more fun, although it was educational, but it was also fun and 

you could do things that you liked doing and not walking around, just. (Student R, 
interview 10/10/94) 

 
Students in the class follow-up discussion also commented about choosing their 
learning: 

 

There are specific things that you want to find out and you’re interested in. It’s nice 

to find, to just find out on your own, find out what you want to know. 

 

S: With most excursions you always get something you have to do, on that one 

you could basically do whatever you wanted, write down whatever you wanted. 

J: And was that good or was that bad? 

S: Good. 

 

On most excursions you go, you get told - you have to find out this, this and this 

and you don't  generally want to find out those things, but when you went, like you 

said "I want to find out these things and I'm going to find them out". 

 

As well as using prior personal interests to lead their information gathering, some 
students discovered new interests at the Museum: 
 

I tried [to find answers to my questions] but then as the time, I got carried away 

looking at all the other things, I never actually got down to finding out most of 

them....I started [looking for answers] and then I saw something else that I thought 

was pretty good and went over there and looked at it. (Student E, interview 
10/10/94) 
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NF: I learned about quolls, how many different types there are.  

I: Was that one of your questions? 

NF: No, it was just something I thought about when I got there. (Student NF, 
interview 10/10/94) 
 

I was doing possums because I have a few in my back yard, and I found out what 

they eat and I found out why they won’t go anywhere near the ground.  Because 

we’ve got cats and things that come into our yard, and just predators being able to 

get them. (Student R, interview 10/10/94) 
 

The Teacher Observer also noted that the students were raising new questions from 
their observations at the Museum: 

 
Some of them, as they walked around the exhibit asked questions, questions that 

came up from what they were looking at. (Teacher Observer reflections 
29/9/94) 

 
Evidence that the Museum visit had stimulated further interest in the topic was shown 
through the questions they wished to investigate after the excursion, as well as the 
interest that was carried home and right through the school holidays.  I noted in my 
diary the enthusiasm with which the children shared ‘animal experiences’ after the 
school holidays which immediately followed our excursion. 
 
One student, who took his interest home with him, told me that he shared his learning 
with his family, and did some more drawings on the evening of the excursion: 

 
[When I went home after the Museum visit] I told my Mum and Dad what, all that I 

had found out and I did a few more sketches.  (Student R, interview 10/10/94) 
 
Students told me during the excursion or in interviews following the excursion that they 
would like to find out more about a range of topics: 

 
The platypus - why it lays eggs and it’s still a mammal, and the echidna. (Student 
C) 
 
Koalas - how endangered they are and is there such a thing as an albino koala. 
(Student NF) 
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[I wrote down birds] that I’d never really heard of, and I wanted just to know a bit 

about them. (Student NM) 
 
The Tasmanian tiger - when was the last one around, why does everyone think 

they are extinct? (Student R) 
 

During the follow-up discussion with the class one student said: 
 
S: I would just like to find out more about insects on the whole, I never was really 

very interested in them before. 

J: Now you have found out something interesting about them, have you? 
S: There was a pie and about 3/4 of all animals were insects. 

 

 
A month after the excursion, the teacher was enthusiastic about the students’ continued 
interest and related this to the learner-centred nature of the unit: 

 

The students are still very focused on this unit of work [in 4th term] and I think its 

because they have ownership of it and they have a thirst for possibly more 

information still - you know as they are going into their in-depth studies they are 

building up another need - I think that giving the children the ownership, and the 

choice of the animals, the books that they had to look through, the resources that 

you brought into the classroom, and the wealth of knowledge that you have, it’s 

really paid off - they’re still really focused on the unit - which is unusual, so that 

says something. (Kay, interview 21/10/94) 
 
The students chose different learning strategies from the opportunities that the 
Museum offered: 
 

Referring to identifying the bird skull:...it was in the insect [and bird] part, 

walking along and it was in there, I just read a bit about it. (Student E, interview 
10/10/94) 
 

Well, some of them I read [the text on the displays], like the ones I was interested 

in, and some of the others I just had a quick flick through. (Student E, interview 
10/10/94) 
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I liked the Discovery Space [best of the day], the games where you learn how to 

look after the forests and things like that. (Student NF, interview 10/10/94) 
 
I liked the Discovery Space - it was basically playing games, but it was educational 

games, it had a snakes and ladders game where if you land on a snake and you 

go back, it says ‘Left the water on when you brushed your teeth’, something 

environmental, something that is bad and something that is good. (Student P, 
interview 10/10/94) 
 
There was a video where you just got to look at the view if you wanted to, you 

could look at the video and it had things on platypuses. (Student P, interview 
10/10/94) 
 

[In the Hands-on Room] you could feel and touch a lot of the animals there, and it 

was just good fun because there were more puzzles and not just looking at things. 

(Student R, interview 10/10/94) 
 
There was a particular enthusiasm for using ‘the real thing’ at the Museum to add to 
their knowledge.  Many students commented about the size, shape or texture of animals. 
One group of students used a frog skeleton to answer their question about frogs’ teeth. 
 

[The Mammal Gallery] was good ‘cause I found out some really small, little 

mammals and that, and being able to feel some of the things was really good, and 

finding out the size of an actual platypus, how big it really was. (Student E, 
interview 10/10/94) 
 

...I saw the brush tailed possum, and we’ve got one of them up in Sydney, here, 

and I got to feel it, and it felt really nice, ‘cause I don’t get to feel it there - they just 

stay up the back, and run away if you get too close. (Student E, interview 
10/10/94) 
 

Well, in the section on birds, I found out some sizes of some of the insects ... I 

never knew they could get that big, and the size of the birds, some of them, one 

was really small - I never knew about things like that. (Student E, interview 
10/10/94) 
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I really liked [the Hands-on Room] because you really get to feel the texture of the 

coats, like the wombat you expect it to be soft and silky, but it is hard and bristly 

actually. (Student NF, interview 10/10/94) 
 

[I liked the Tasmanian tiger], probably because the only time I had ever seen one 

before was in black and white in the encyclopaedia. (Student NF, interview 
10/10/94) 

 
These quotes provide evidence that students were individual in their preferences for the 
parts of the Museum in which they liked to spend time, and the learning strategies they 
used.  In the follow-up class discussion, the students were asked which section they 
liked best.  These results also showed a considerable spread of preferences across the 
activities, although two areas were clearly less popular than the others: 

 
Mammals               9 Discovery Space     2 
Hands-on Room    7 Expert questions     2 
Birds & Insects      5 

 
In addition to preferences for particular sections of the Museum, or types of displays 
that they liked to use, the students also used a wide range of methods for recording 
information.  In the Researcher's Trial the students voluntarily took their own records, 
in the manner and about whatever they wished:. 

 

I wrote down things like, they had a chart on a comparison of how many insect 

there were to birds and humans and things, and there were a lot more insects, 

about twice the insects than any other animals...and I wrote down some interesting 

facts about things I found out. (Student R, interview 10/10/97) 
 

I did a quick sketch of a possum because it is not really easy to get a good look at 

a possum when it’s swinging across the top of your wisteria frame. (Student R, 
interview 10/10/94) 

 
Although the students were not told that they had to make any records, or how they 
should do so, based on a show of hands in the follow-up class discussion Student E was 
the only one in the class who did not make any records.   
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[I didn’t write things down] ’cause I just kept wanting to go around, I didn’t really 

want to stop in one place, and there wasn’t really a place to write down. (Student 
E, interview 10/10/94) 

 
Student P described how she and her friend had gone around the bird displays and made 
a list of all those that were endangered.  She also described the different types of 
animals she saw in the Mammal Gallery, then added: 

 
If you were interested in one type you wrote down the information you got about it. 

(Student P, interview 10/10/94) 
 

Student C said he did not use the sheets very much, and only wrote things down in the 
first room: 

 

I:  Did you actually use that sheet at all on the day, the sheet of questions? 

C:  Um, yeah, I didn’t use them that much, but I used them a bit. 

I:  Did you write anything down? 

C:  I wrote a lot down...like, I wrote how many birds [were endangered] and a bit 

 about them, some about them - yeah. 

I:  And did you keep writing after that, or only in the first room? 

C:  I think it was only in that room.  (Student C, interview 10/10/94) 
 

In the follow-up class discussion I asked the class if it would have been better if I’d 
given them a worksheet.  The chorused answer was “No!”, and some individuals 
elaborated: 

 
There are specific things that you want to find out and you’re interested in. 

 

It’s nice to find out, just find out on your own - find out what you want to know. 

 

With most excursions you always get something you have to do, on this  

one you could basically do whatever you wanted, write down whatever you 

wanted. 

 

You remember things that you want to know. 
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The Teacher Observer expressed some concern about the manner in which the students 
were taking notes and showed her expectation that they would be answering their 
questions in writing. 
 

They preferred to draw and a lot of children were drawing pictures, quite good 

pictures with a lot of detail, and others were taking notes, but really only the ones 

that were really interested in the particular animal they were looking at. (Teacher 
Observer reflections 29/9/94) 

 
Kay revealed a change in her attitude to worksheets, as a result of the Researcher's Trial 
experience: 

 

J: How did you feel about the kids not having worksheets? 

K: Fine, that didn’t worry me at all - I think worksheets are very distracting - with 

the input they had prior to the visit. ... I’ve always relied in the past quite heavily on 

the worksheets, rightly or wrongly, and this time I went and worksheets would 

have just been in the way - they would have been superfluous. (Kay, interview 
21/10/94) 

 
 All students were frequently observed sharing their learning, calling each other to 
view displays, talking together about what they were seeing, and asking each other 
questions.  They knew what other classmates were interested in, and if they found 
someone else’s ‘favourite animals’ they would find the relevant student to show them.   
 

...it was fun being with my friends and learning things at the same time. (Student 
P, interview 10/10/94) 

(P and her friend shared their note taking - one in each gallery). 
 
The Teacher Observer commented positively about the students’ shared learning: 

 
They tended to work in groups, and the people who knew what they were looking 

for drew the others in, so that when they weren’t particularly interested in say, the 

eagles, the boy who was very interested, he pulled the group in and they all 

worked very well together. (Teacher Observer reflections 29/9/94) 
 
Several groups shared out the learning and recording tasks: 
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No, I didn’t get to write anything down, ’cause we had a person as a scribe, and 

we just went round and told them, and that.  (Student E, interview 10/10/94) 
 

The students were also keen to share their learning with any adults present (such as 
Kay, me, the Teacher Observer, video technician, or any Museum staff they 
encountered).  They actively sought adults to ask them questions or to show or tell 
things they had found.  They talked freely and comfortably with strangers to them such 
as the Museum staff. 
 
Kay actively learned with the students and was heard making comments like I didn’t 

know that!.  I also talked with the students and shared the discovery of relevant 
information or new insights when possible, however I had a dilemma between being 
researcher and teacher.  I wanted to observe and take photos and so my time to learn 
with the students was limited. 
 
Reflections on provision of conditions for self-directed learning 
This result contrasts with the findings in the Baseline Study where teachers (and some 
students) expressed concern that if the students were not completing worksheets they 
would not pay attention to the displays, and they would not learn.  
 
By positioning the learning unit in a social constructivist paradigm, and using a 
Learners’ Questions approach as the vehicle, conditions for self-directed learning were 
provided.  The students had choice, ownership and control over their learning within 
parameters set by Kay and myself.  The most commonly provided answer by the 
students to the question about this excursion, compared to previous ones, was their 
choice in learning - they could learn or find out what they wanted to, not what someone 
else told them to. 
 
Largely this personalised learning was stimulated by the questions that the students took 
to the Museum, based on the work they had been doing in school.  While the specific 
questions that the students had prepared were not used extensively on the excursion, 
they provided sufficient stimulus to initiate and maintain the students’ interest, and for 
some students provided a key pathway into gaining information from a resource which 
is quite different from a book.  Both the Teacher Observer and I noted that the students 
did not use their question sheets very much.  Surprisingly, in the follow-up interviews 
and discussions it was apparent that many students had found answers to at least a few 
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of their questions.  The questions were in the students’ heads and they did not seem to 
need the sheets to remind them, as the Museum displays stimulated recall.  
 
Interest in the general topic of animals and their survival was carried from the Museum, 
through the students’ school holiday activities, into their commitment to do ‘really in-
depth studies at school’, and even to unrelated activities at the end of the school year.  
Throughout the month of classwork following the visit, the students referred to 
information they had learnt at the Museum, and showed that they had gained new 
interests stimulated by the visit.  Comments by the principal and parents confirmed their 
continued interest. 
 
Unlike classes observed in the Baseline Study the students were free to utilise all 
learning strategies provided by the Museum.  They showed enthusiasm in doing so, 
using videos, interactive exhibits, touchable specimens, games and encased exhibits and 
labels.  I was particularly impressed by the number of times students told me in their 
interviews about ways in which they had enjoyed learning through experiencing the real 
specimens, whether or not they could actually touch them. 
 
Without any imperative to complete individual work, the students worked 
spontaneously in loose and often changing groupings.  They constantly shared their 
findings with their peers and with adults, and seemed keen to relate things they had 
discovered to whoever was nearby.  This sharing behaviour mirrored behaviour 
reported in family groups, but contrasted with students observed in the Baseline Study 
who, although they moved in groups, rarely showed enthusiasm about sharing their 
learning.  I submit that this was because they had restricted choice in what they were 
viewing and what learning strategies they could use, hence the interest level was much 
lower and the urge to share personal discoveries missing.  
 
THIRD GUIDING PRINCIPLE: FACILITATE LEARNING STRATEGIES 
APPROPRIATE TO THE SETTING 
 

The appropriateness of this group of framework Guidelines would be illustrated if the 
following indicators were observed: 
• students were familiarised with the museum setting and used a variety of appropriate 

learning strategies; 
• the program for the day included orientation to the site and decreasingly detailed 

viewing. 
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Description of the facilitation of learning strategies appropriate to the setting 
The students were familiarised with the site through three class discussions about the 
Museum, held before the excursion.  These discussions included the purpose and 
collections of the Museum, the range of people who work in the Museum, and how to 
obtain information from displays and specimens.  We also shared inspection of a map 
which indicated where we would be going and we discussed the program for the day.  
The students used a range of learning strategies that were facilitated by the Museum 
displays, and by the planned movement through different Museum exhibits. 
 
The students were oriented to the Museum when we first entered.  We sat together in a 
central place and related our map to the building around us and to our program so the 
students would know where the class would be at any particular time.  I reminded the 
students of appropriate learning strategies and use of the displays. 
 
Based on family viewing behaviours I had determined the program for the day to allow 
decreasingly detailed viewing.  The first gallery we visited (Birds and Insects) had 
small cases around both sides of a narrow balcony gallery.  This format lent itself to 
slow, detailed looking at each display and therefore I considered it would be the 
appropriate place to look first.  The second gallery we entered was the Mammal exhibit, 
which had large displays, many of which were open for touching.  It was housed in a 
larger room with space to look around and choose particular displays to view.  The 
Hands-on Room and Discovery Space, visited in the afternoon, could be used by 
personally selecting activities. 
 
Rest and refreshment:  After about 75 minutes we had a break for lunch.  The timing 
of this break was based on reported family group behaviours.  Students were not 
discouraged from sitting, but few did other than to watch a video or play a game. 
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Evidence of the facilitation of learning strategies appropriate to the setting 
The class sessions aimed at familiarising the students to the Museum before the visit 
obviously made little impression on one of the students who said in her interview that 
the Museum was not what she expected, but fortunately it was better:  

 

...‘cause when you think of museums you usually think of people in white coats 

walking round telling you not to touch and be quiet, but it was really fun. (Student 
NF, interview 10/10/94) 

 
When we entered our first gallery (Birds and Insects) I was a little dismayed by the 
initial class behaviour as the students were not looking in detail at each display, but 
walking quickly around the whole exhibit.  They soon settled into more detailed 
viewing, however.  In my diary I recorded: 

 
At first they tended to move around fairly quickly, although a few zeroed in on 

particular displays.  Most were walking quite quickly around the gallery - this 

bothered me, this ‘wasn’t supposed to happen’.  After about ten minutes in here, I 

was feeling that we would have to move on more quickly than the planned 30 

minutes, because they seemed to be seeing everything very quickly, but then with 

no input from any adults, they seemed to settle in to taking notes, drawing 

pictures, answering questions, searching for endangered birds (I did suggest this 

to a couple of them) and generally getting right into it.  Most of them were walking 

along, display by display (just like the research suggests!) (Researcher diary, 
22/9/94) 

 
The students showed a clear understanding of the purpose for the manipulative aspects 
of this gallery. 

 
We looked at a whole bunch of birds and there were buttons to press on the walls 

and if you pressed a button a light would come up next to a certain bird in the 

glass and it would have the bird call.  (Student R, interview 10/10/94). 
 
Some students had taken my explanation about too much light fading the specimens to 
an extreme: 

 

Some of them pressed the buttons [on the insect cases] and started to read the 

display quite thoroughly, and weren’t finished before the light went out.  They 
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seemed reluctant to press it again - some said they could read it OK without the 

light.  It seemed perhaps that they had taken my information about the colours 

fading very literally, and felt that one ‘light’s worth’ was all they should use.  

(Researcher diary, 22/9/94) 
 
In the second gallery the expected random behaviour was apparent.  There were many 
more personal selections of exhibits in this room. The students were often observed 
pulling each other to look at things they found interesting and sharing their discoveries.  
These behaviours have been commonly found in studies of family behaviour.   
 
Despite being prepared to allow students to sit down, I only observed two instances of 
this occurring.  I observed only two instances of non-learning-oriented behaviours - one 
was a student looking into another gallery and the other was a student sitting on a bench 
in the Mammal Gallery toward the end of the time in this space.   
 
The students participated actively in all the learning strategies provided, as recorded 
in my diary,  commented on by Kay (see below) and to a limited degree by the Teacher 
Observer. 

 
I think one of the most glaring things to me was that there was not one need for 

any disciplinary comment at all, all day!...They were involved the whole time - I 

never saw anyone sitting chatting or off task - I had thought some of them were 

tiring in the Discovery Space at one point, but then realised that they were 

watching a video - they assured me they really liked this video - they had seen it 

before.  Basically, I was really pleased with the day!! Four hours full on, and had to 

drag them out!  (Researcher diary, 22/9/94) 
 
The Teacher Observer felt that they worked well in the morning, but did not feel that the 
hands-on session in the afternoon was as successful. 

 
So generally up to lunch time, the sessions went very well and the kids were 

working quite well on what they were being asked to do and they were doing all 

sorts of things.  After lunch with going into the Hands-on Room...I felt that wasn’t 

as successful and I think the children didn’t know what to do with the 

specimens...That session...was very hard to get them to focus on one of the 

activities.  (Teacher Observer reflections 29/9/94) 
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The Teacher Observer was concerned that the children did not follow the specified 
activities in the Hands-on Room.  In contrast to the Observer, however, I  found their 
keen interest in finding specimens they wanted to know about far more beneficial than 
following the specified activities.  All six of the interviewed children commented that 
they particularly enjoyed the opportunity to handle specimens in the Hands-on Room. 
 
Students told me that they liked the Hands-on Room: 

 

We got to touch everything, and we were putting a turtle on everyone’s back. 
(Student C, interview 10/10/94)   
 
NM: There were all the animals, and [you could] see what their fur was like - also I 

had a look at the bones and all those animals in the methylated spirits in that little 

jar. 

J: Any that particularly interested you? 

NM: How big the elephant’s tooth was. (Student NM, interview 10/10/94) 
 

P: I liked  it [the Hands-on Room] because you got to feel the difference between 

animals’ fur and not exactly how big they are, but around how big they are, and 

you got to feel what they felt like.  

I: Were you one of the people who put the turtle shell on their back? 

P: Yes, its a bit bony inside though.  It sticks into your back if someone sits on it. 

(Student P, interview 10/10/94) 
 

I liked touching them, and I liked putting the animals in their habitats... (Student R, 
interview 10/10/94) 
 

Student E did not specifically mention touching animals in the Hands-on Room, but 
when he was asked which he liked best of all the things they did on the day, he 
answered: 

 

I liked touching the animals, feeling what they were like, I just wish there was more 

to touch cause I felt like I could, just some of the littler animals in the glass exhibits 

and that. (Student E, interview 10/10/94)   
 
The questioning session with the ‘expert’ was vibrant.  This session unfortunately had 
to be closed off before the students were ready - and the students continued asking 
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questions as they walked to the next space.  Despite their keen interest during this 
session, few students mentioned it in follow-up interviews.  However, Student R 
mentioned this session first when asked what he remembered about the visit, and later 
gave this session as his favourite part of the day.  
 
The Teacher Observer also felt that this session was successful: 

 
The expert was good, and the children were asking lots of questions based on 

their sheet, and I think that was the first time they really focussed on it, as far as I 

could tell. (Teacher Observer reflections, 29/9/94) 
 

I was impressed by the continued involvement of the students during the last session of 
the day.  Although several students were still asking the ‘expert’ questions as they 
walked up to this space, they soon abandoned him and became involved in the 
activities.  There were again no obvious instances of off-task behaviours during this 
session.  Kay and I had considerable difficulty in pulling the students away from the 
Discovery Space at the time when we had to return to the bus.   

 

I think the day went well, with doing the Insect and the Bird Gallery first was a 

great idea - it was very difficult to get them out of that, which was good, following 

through on all the different things that they did, the only thing that I think was a bit 

simplistic for them was the last activity, but then upon reflection they’d had a pretty 

eventful day, and going in there for 30-40 minutes to have a play around wasn’t 

too demanding on them.  (Kay, interview 21/10/94) 
 
Individual preferences became apparent when we suggested to the students it was time 
for a lunch break.  Some students were not ready for a break at this stage, and one 
commented that he was not keen on wasting time to go out of the Museum to eat.  
Several students said they would have liked to see the skeleton gallery but we did not 
allow time for this in our program.  Some were not ready to go to lunch when we 
suggested, and would have preferred to stay in the galleries at that time. 
 

I thought we were going to stay in places longer...so we could find out more. 

(Student C, interview 10/10/94) 
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[In] the Discovery Space, we got onto one game and played that for a little while 

and then we went to go to another one and you just didn’t get time, so I didn’t get 

to try out all the things. (Student E, interview 10/10/94) 
 
In the Bird and Insect Gallery, my friend ...and I, we went and you could look at all 

the birds and it had next to them “this bird is endangered” and we made a list of all 

those that were endangered, and we got half a page of just birds, but I don’t think 

we got all of them because we had to go quickly and people were passing in front 

of us. (Student P, interview 10/10/94) 
 
I didn’t like [the Discovery Space] as much.  I would rather have been looking at 

animals, just doing things, looking and touching animals, like that. (Student R, 
interview 10/10/94) 
 

In the follow-up class discussion one student told me: 
 

I think you should have said: All split up and meet at a certain time in a certain 

place and write down what you wanted, spend as much time as you wanted, rather 

than us all being together. 

 
Reflections on facilitating learning strategies appropriate to the setting 
The provision of orientation to the nature, purpose, holdings and display techniques of 
the Museum proved valuable.  Discussion held at school before the visit, a distributed 
map and program, and then a further introduction to the visit within the Museum, 
removed the need for students to be concerned about where or when things were 
happening in the day.  I have no evidence of students asking when the lunch break 
would be or when they were going home, getting lost from the group, or misusing 
interactive displays.  Apart from one exception, already mentioned, the students showed 
their understanding of the purpose of display elements and used interactive displays in a 
way which showed respect and understanding for their purpose.  I feel, however, that 
some slides or video footage of the Museum and what they could be doing there may 
well have improved their familiarisation.  
 
One aspect of museum familiarisation which I had not discussed with the students 
before the visit, was the way in which the animals were preserved and the displays 
prepared.  During the excursion several students expressed interest in this both to me 
and to the Teacher Observer.  Two students took advantage of the ‘expert’ questioning 



 

6. Researcher’s Trial  185  

session to find answers to these questions.  Perhaps we should have discussed this 
aspect before we went to the Museum.  My recollections from my time as a museum 
education officer are that students were often fascinated by specimen and exhibit 
preparation, and it is something which I neglected to address during this Researcher's 
Trial. 
 
The structuring of the day raised a dilemma for me.  I wanted to direct the students to 
galleries from which I thought they would gain the most, using the researched family 
viewing sequence pattern.  In addition, on the assumption that the class had really only 
one teacher, it was necessary for safety and legal reasons, to keep the class together as a 
group. This requirement was in conflict, however, with my aim to allow students some 
freedom in their movement and viewing.  It meant that individual students had no 
control over when and where they moved between galleries.  Some students were not 
ready to move on when the time came, whereas others who were particularly keen to 
see something in the next gallery would have liked to move sooner. 
 
Despite being at the Museum for over 4 hours, the students showed no evidence of 
tiring and never became disruptive.  The variation of strategies during the day may have 
contributed to this outcome.  The Museum provides opportunities for a number of 
different learning strategies - both within particular exhibits and by utilising the 
different types of exhibits and rooms available.  Virtually all major Museums would 
have this same variety.  The students were encouraged to use all of these elements - 
videos, interactive displays, games, hands-on specimens, reading and viewing non-
touch displays, talking to experts.  The day was planned so that the less physically 
active strategies were offered in the morning (such as reading and viewing displays, 
watching videos) and more active experiences available in the afternoon (such as 
handling specimens, hands-on activities and interactive games).  Each session lasted no 
more than 30 minutes before some change in strategy was introduced.  The students 
responded to this program of strategies by greeting each new session with enthusiasm - 
right up to the last session which was at about 2:00 pm (about four hours after they had 
arrived).   
 
Of the four guidelines in this Guiding Principle, the two which appeared to be 
particularly effective were those involving orientation to the museum setting, and 
familiarisation allowing use of a variety of strategies.  The intended plan of 
decreasingly detailed viewing apparently matched the students’ viewing behaviours 
appropriately. In the Bird and Insect Gallery the small and close display cases were 



 

6. Researcher’s Trial  186  

examined in considerable detail by the students after an initial period of rapid 
movement which could be interpreted as orientation to a space that cannot be scanned 
from any one position; in the second gallery the students did move more randomly, 
attracted by displays about which they were curious.  However, the necessity to 
structure the program and control the class movement to ensure this sequence was 
followed proved detrimental to some students’ enjoyment.  While I went on the 
excursion prepared to allow students to sit and rest in the galleries if they wished, I only 
saw two students doing so, so it is a little difficult to comment on the impact of this 
guideline! 
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6.6 REFLECTIONS ON TRIAL OF SCHOOL-MUSEUM LEARNING 
 FRAMEWORK  
 
The Researcher's Trial clearly showed that the Guidelines in the School-Museum 
Learning Framework could readily be implemented under optimal conditions.    
 
The evidence presented has shown that integration of school and museum learning was 
not only feasible but central to the success of the excursion.  The importance of a 
broadly based study topic became evident in order to allow sufficient learning choice 
for the students and to ensure continued interest while at the museum.  Much of the 
research into school group visits to museums has emphasised the importance of 
preparation before excursions.  This study has confirmed these findings and extended 
them to show the impact of full integration of the museum visit into classroom studies. 
 
It is difficult to distinguish between the efficacy of integrated school and museum 
topics, the first Guiding Principle described, and the learner-centred climate described 
by the second Guiding Principle, as the results indicate that both of these contributed 
extensively to the students’ learning orientation.  The students’ ownership of their 
learning at the Museum was strengthened by its integration with classroom learning.  
On the other hand, museum and class learning could have been integrated but be totally 
teacher-centred.  Given the evidence presented, I submit that the provision of a learner-
centred environment was not only possible, but played a key part in the students’ 
learning and enjoyment on this excursion.  
 
The choice of learning strategies and ownership of the learning content are probably the 
guidelines which bring this excursion closest to family group learning experiences in 
museums and, I argue, contributed to the often repeated comment by students that this 
excursion was both educational and fun.  They enjoyed finding out what they wanted 
and they enjoyed doing it with their friends.  These factors together undoubtedly 
contributed to the day-long learning orientation of the students.  The teacher 
commented that not one student had to be disciplined or steered back on to task over the 
entire day. 
 
Some aspects of the facilitation of learning strategies appropriate to the setting proved 
more feasible than others.  Orientation to the Museum and the use of all potential 
learning strategies were useful but require sufficient teacher knowledge of the setting to 
be visited.  This level of knowledge may not always be manageable.  It would be 
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necessary for teachers to prepare themselves, by visiting and learning as much as 
possible about the setting and all of its learning opportunities.  In many institutions, 
education staff could assist with this preparation of teachers. 
 
Structuring the day for decreasingly detailed viewing led to a reduction in the students’ 
control over their movement.  This dilemma signals an area where the needs of a school 
group may necessitate some compromise with family group behaviour, resulting in a 
reduction in learning autonomy.  Alternatively, including more parent helpers, or 
chaperones, may mean that the class could be split into smaller groups and each group 
move independently. 
 
From a personal perspective, I was excited and enormously encouraged by the success 
of implementation of the SMLF.  It proved feasible to incorporate into school 
excursions aspects of family group learning behaviours which are used spontaneously 
by family visitors to informal settings.  It showed that when given the opportunity for 
self-direction and control over their learning, the students were both fully engaged and 
enjoyed their Museum visit.  It also showed that the use of a learners’ questions 
approach is appropriate for a learning unit which incorporates a museum visit.   
 
No doubt the ownership that I had in the learning process and the vested interest I had 
in the Trial’s success, created a very positive environment in which the framework was 
trialed.  Two questions immediately arose from consideration of the very positive 
outcomes:  Did the museum visit itself contribute to the students' learning of the topic 
and related skills and attitudes?  Will the framework be as successful when used by 
teachers with less personal interest in its success?  Analysis of the results to investigate 
the effectiveness of the SMLF in providing a learning orientation will provide 
information on the students’ learning as a result of participation in the Researcher's 
Trial.  This is presented in Chapter 7. Chapter 8 describes a set of Teachers’ Trials to 
investigate the broader applicability of the framework. 
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Chapter 7 
 

ASSESSING THE LEARNING ORIENTATION PROVIDED BY 
THE SCHOOL-MUSEUM LEARNING FRAMEWORK 

 
You remember things that you want to know 

 
 
7.1 INTRODUCTION 
 
The second field study question in the Researcher's Trial investigated the effectiveness 
of the framework in producing a learning orientation: 
  
 7. How effective is my School-Museum Learning Framework in producing a 
 learning orientation? 
 
In order to investigate this question, one could look at learning outcomes and/or at the 
presence of learning processes or behaviours during the school-museum learning unit.  
In this discussion I travel both of these pathways.  The integration of school and 
museum learning is central to this program, hence it is appropriate to investigate 
learning outcomes for the full 10 week unit.  As the museum visit itself is of key 
importance in this study, however, it is also important to determine whether learning 
was taking place while the students were at the Museum.  My dilemma was the 
difficulty in isolating and measuring cognitive learning outcomes for the one day 
Museum visit, and in fact to attempt to do so appeared to be in conflict with my 
constructivist learning paradigm and the paramount importance in this study of the 
linked school and Museum learning.  Hence I have decided to look at outcomes for the 
overall unit, as well as at the presence of learning processes during the Museum visit.  
Straddling these two probes of learning is a third perspective on learning which  is 
provided by the students’ own declarations of their learning.   
 
This chapter includes: 

• some discussion about the nature of learning in museums and how it can be 
measured;  

• the development and application of a tentative instrument for investigating 
indications 

   of engagement in learning;  
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• an analysis of students’ views of their own learning; and  
• the results of a pen and paper evaluation of learning during the Researcher's Trial. 

 
7.2 LEARNING IN MUSEUMS 
 
When considering the pathways to answer this field study question, it became evident 
that I needed to firstly look at the nature of learning and learning processes which take 
place in a museum.  Learning itself is a generic process however the circumstances in 
which, and the processes by which it takes place, vary. Museums are informal learning 
settings where learning is intrinsically motivated, and proceeds through curiosity, 
observation and activity (Ramey-Gassert et al., 1994). 

 

 In museums, visitors choose their experiences, ideas may not necessarily be met in any 
particular sequence, opportunities for learning may be fragmentary and unstructured.  
These learning processes may be different in many respects from those normally 
associated with school.  The informal nature of the setting means that teachers or 
museum educators cannot determine the specific content to which learners are exposed.    

 

In museums there is an increased probability that self-directed learning and 

generalisation beyond the specific content presented will occur, since museums 

tend to facilitate the learner's ability to relate content to personal experiences and 

backgrounds. (Falk et al., 1986, p. 505) 
 
The School-Museum Learning Framework investigated in this study was based on a 
social constructivist philosophy of learning with emphasis on the way people make 
sense of their world through personal interpretations of what is happening around them, 
within their particular social context.  

 

Our constructions of life are conditioned and constrained by our experiences and 

this means that - since we all have different experiences - we are all likely to have 

different perceptions about ideas, actions, behaviours, incidents, situations, tasks, 

feelings and so on. (Bentley & Watts, 1994, p. 8) 
 

A special opportunity offered by museums is the experiential nature of learning, based 
on encounters with real objects.  It is thus a process that involves looking, questioning, 
examining and comparing (Sheppard, 1993).  Museum learning involves sharpening of 
perceptual skills and development of a sense of wonder (Voris, Sedzielarz & Blackmon, 
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1986).  In informal settings, cognitive and affective learning are fused and can enhance 
each other.  Similarly, education and enjoyment are linked (Bitgood, Serrell & 
Thompson, 1994).  The school-oriented distinction between these aspects of learning 
are not apparent in a setting which involves personal action in the choice of learning. 
 
Falk and Dierking (1992) found that museum visitors could rarely recall specific facts 
or concepts from a visit, and propose that the problem with measuring learning in 
museums by school-based instruments disregards the notion that learning is incremental 
and museum visits form only a part of the consolidation and growth of ideas, as well as 
disregarding the affective aspects of learning.  Children are often learning things in 
museums which are not revealed through formal tests (Birney, 1995).  Falk et al. (1986) 
also discuss the difficulty of measuring museum learning due to the unstructured nature 
of learning opportunities, pointing out that quantitative measures of learning can only be 
achieved by manipulating the system, and in doing so the system now understood is not 
the one that was originally being investigated.   
 
To attempt to expect many similarities between the learning of individual school class 
members on an excursion may not be productive.  The very personal nature of learning 
in a museum, the short time students are involved in these distinct experiences, and the 
broader, but individual contexts in which it occurs make it meaningless to attempt to 
measure museum-based learning with the same degree of reliability as classroom 
learning.  Further, it is recognised that learning involves making connections between 
experiences from all sources, hence it is not possible to determine what aspects of a 
visitor's understanding of a particular idea result from the museum experience alone.  
Learning is a continuous process, we take in information through our senses and 
interpret it - it grows, it rarely happens instantly.  The more experiences we have had, 
the more information that is available to play with and develop new ideas. 
 
In an environment where the learners are constructing their own meanings out of 
experience: 

 

 ...the important issues involved in understanding learning are derived from 

analysing the actions of the learner rather than probing the nature of the subject to 

be learned....in fact, the conditions that favour learning are such that if we 

maximise them, we cannot predict with certainty what will be learned...we cannot 

predict what meaning learners will make of the experiences we provide for them. 
(Hein, 1991, p. 191) 
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Hein (1995b) suggests consideration of the notions of museum as teacher or museum as 
a place to learn.  From a constructivist perspective there is no necessary connection 
between opportunities to learn and learning, and maximising conditions for learning 
means that we cannot predict what will be learned:   

 

There is another whole world of learning that goes on in museums, the learning 

that is constructed by the visitors out of their experience and not necessarily 

correlated closely with our teaching efforts.  In order to understand the museum 

visitors and find out what they have learned, we need a broad approach to 

museum evaluation which includes a rich infusion of qualitative, naturalistic 

research in the museum field. (Hein, 1995b, p. 201) 
 
Learning in museums involves developing understanding of concepts by looking for 
relationships, links, connections and patterns involving accidentally encountered ideas 
and previous experiences (Lucas, 1993).  The School-Museum Learning Framework 
developed for the Researcher's Trial recognised that informal learning is non-directed, 
exploratory, voluntary and personal.  Hence, it may be more valuable to look at how 
students are learning, rather than at what they have learned.  In order to investigate 
learning specifically during the museum visit, I therefore considered it would be valid to 
look at processes which indicated that learning was taking place.   
 
 
7.3  INDICATORS OF ENGAGEMENT IN LEARNING PROCESSES 
 
On returning to search the literature for clues on indicators of learning processes,  I 
found that these were generally described as behaviours which occur in a positive 
learning environment.  A few researchers have looked at behaviours in museums which 
could support learning.  In their synthesis of this literature Borun et al. (1996) list a 
number of behaviours related to learning which can be used as useful indicators of 
learning processes: 
 

... asking and answering questions, talking about an exhibit, pointing to sections of 

an exhibit, reading label text, engaging in hands-on activities, and even “gazing” at 

an exhibit. (Borun et al. 1996, p. 135) 
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These behaviour descriptions bear a similarity with the components of an intrinsically 
motivating museum experience listed by Perry (1993): curiosity, confidence, challenge, 
control, play and communication. 
 
Working at the Lawrence Hall of Science, Linn & Laetsch (1976) described more task-
oriented observations which indicated positive conditions for learning, including: 

 

...observing how long students spend with materials, whether they complete the 

experience, in what order they carry out the activities, whether they leave and 

return, and whether they talk to other visitors.  (p. 376) 
 
Koran, Koran, Camp and Donnelly (1996) describe a study by Foster which uses a 
mixture of process and task-oriented indicators:  

 

Time on task, task preference and verbal fluency were significant predictors of 

success in learning.  (p. 6) 

 
Other writers, outside the museum field, have described favourable learning 
environments.  Bentley and Watts (1994) describe seven markers of active learners: 

 

   i) initiate their own activities and take responsibility for their own learning...   

 (ii) make decisions and solve problems...   

(iii) transfer skills from one context to another...   

(iv) can work both as individuals and within a social grouping...   

 (v) display their understanding and competence in a number of different ways... 

(vi)  engage in self- and peer-evaluation... 

(vii)  feel good [are confident] about themselves as learners... (p. 16) 
 
Faire and Cosgrove (1988) describe children to be learning successfully in science when 
they: 

- offer their own ideas 

- back-up these views with evidence 

- listen to and consider others' ideas 

- seek clarification by probing, challenging or investigating others' viewpoints 

- extend, modify or change their views when emerging evidence suggests a need 

- ask questions about things that are puzzling 
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- ask further questions that suggest the development of important ideas and 

 attitudes 

- have ideas to assist in investigation 

- devise their own investigations 

- look for patterns, similarities and differences that may exist in observations 

- identify ideas held before and after topics 

- give reasons for a change in views or for continuing to hold a view 

- explore and investigate beyond the topic and school program 

- understand important ideas about their world. (p. 28) 
 
Harlen, in a chapter on indicators for teachers' self evaluation in The Teaching of 
Science (1992), lists the following children's activities as a basis for judging learning: 

 

The extent to which children are: 

• spending a high proportion of their time 'on task', talking to each other about their 

  work, being busy with it; 

• absorbed in their work, finding it important to them; 

• understanding what they are doing, not just following others; 

• working at an appropriate level so that their ideas are being used and developed; 

• handling or investigating materials to answer their questions; 

• using thinking and manipulative skills effectively in advancing their ideas. (p. 219) 
 
My reading led me to consider that there were marked similarities between these lists of 
factors which could be readily melded into a useful set of indicators.  Before doing so, I 
wished to briefly investigate a few other fields.  As the model that I have developed is 
informed by an understanding of family group behaviours when they are in a museum, I 
considered it relevant to look at learning from angles other than school-based.  The 
importance of the social interaction which takes place in family groups is emphasised by 
Vygotsky's (1978) notion that what children can do with the assistance of others might 
be even more indicative of their learning than what they can do alone.   
 
Two further areas that I considered had relevance to different members making up a 
family group were descriptions of adult learning, and the role of play in learning.  
Looking into writings on adult learning theory, I was fascinated by the congruence 
between descriptions of learning by adults with that described above for children.  
Several authors, for example Knowles (1993) and Matthew (1996), provided similar 
descriptions of adult learning, which I have summarised: 
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• adults have a need to know why they should be learning something; 
• adults have a deep need to be self-directing; 
• to an adult their experience is an integral part of them, they process new knowledge 
  by reviewing it in the light of their experience; 
• adults become ready to learn when their life experience provides a need to know; 
• adults enter into a learning experience with a task-centred orientation to learning; 
• adults are motivated to learn by both extrinsic and intrinsic motivations; 
• adults bring a whole agenda with them to learning situations. 

 
Play is not always considered a significant part of the learning process - particularly 
beyond the junior primary school stage.  Play, however, can lead to the development of 
skills in observation, experimentation and the testing of ideas (Semper, 1990).  
Duckworth, Easley, Hawkins & Henriques (1990) consider learning itself to be a playful 
process - it involves toying with ideas in an attempt to reduce complexities until simple 
and elegant generalisations emerge.  This activity involves time to explore and become 
thoroughly familiar with ideas. Learning is not an efficient process that can be planned, 
structured, organised and streamlined.   
 
The overwhelming impression which came from reading this literature was the 
similarity in views from many fields and authors on the conditions that are favourable 
for learning and the behaviours which reflect the presence of these conditions.  
Following my reading and synthesis of this literature, discussion with colleagues, and 
personal reflection, I developed a set of indicators of engagement in learning which 
include both individual and social behaviours.  These are shown in Table 7.1. 
 
 Table 7.1  BEHAVIOURS INDICATIVE OF FAVOURABLE 

    CONDITIONS FOR LEARNING 

 ____________________________________________________________ 
a. showing responsibility for and initiating their own learning;  

b. actively involved in learning; 

c. purposefully manipulating and playing with objects and ideas; 

d. making links and transferring ideas and skills; 

e. sharing learning with peers and experts; 

f. showing confidence in personal learning abilities; 

g. responding to new information or evidence. 
 ____________________________________________________________ 
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By applying these descriptions to learning within a museum environment, I have 
expanded each item to create a set of specific indicators of student engagement in 
learning processes within a museum, shown in Table 7.2.   
 

 Table 7.2 INDICATORS OF STUDENT ENGAGEMENT IN LEARNING      

PROCESSES IN A MUSEUM SETTING 

_____________________________________________________________ 
 a. showing responsibility for and initiating their own learning:    
  • know what they want to look for/making choices; 
  • writing/drawing/taking photos by choice; 
  • talking to themselves; 
  • deciding where and when to move. 
 
b. actively involved in learning:    
  • standing and looking/reading; 
  • exhibiting curiosity and interest by engaging with an exhibit; 
  • absorbed, close, concentrated examination; 
  • persevering with a task, eg drawing. 
 
c. purposefully manipulating and playing with objects and ideas: 
  • handling exhibits with care and interest; 
  • purposefully 'playing' with exhibit elements/using hands-on exhibits as intended. 
 
d. making links and transferring ideas and skills: 
  • comparing exhibits;  
  • referring to their prepared questions; 
  • comparing/referring to previous knowledge/experiences. 
 
e. sharing learning with peers and experts: 
  • talking and pointing; 
  • pulling others to show them something; 
  • willingness to be pulled to see others’ interests; 
  • group members talking and listening; 
  • asking each other questions; 
  • talking to adults/experts (teacher or museum staff). 
 
f. showing confidence in personal learning abilities: 
  • asking questions of displays; 
  • explaining to peers; 
  • reading to peers; 
  • comparing information with another source. 
 
g. responding to new information or evidence: 
  • evidence of changing views;  
  • evidence of discovering new ideas.  
_____________________________________________________________ 
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Importantly, I recognise that this tool gives no indication of what is being learned, only 
that a process is being used which indicates that the student may be learning.  Such a 
tool nevertheless has potential for gauging learning, particularly when used in 
conjunction with measures of learning outcomes. 
 
 

7.4  APPLYING THE SET OF INDICATORS OF ENGAGEMENT 
 
The Researcher's Trial visit to the Museum on September 22 was video-recorded by a 
technical officer who was unaware of the specifics of the study, and therefore randomly 
recorded the students as they moved in the Museum.  About 60 minutes of video-
recording was analysed.  This covered the period from when the children first moved in 
to the Birds and Insects Gallery, until they left the Museum building for lunch.  The 
video recording was not continuous, the camera being turned off and on again as the 
cameraman moved from one group of students to another, or one area of the exhibit to 
another.  The elapsed time over which the video was recorded was approximately 90 
minutes.  The video-recording of the afternoon session has not been included, as the 
students were in confined spaces and the video camera was set to record a wide view of 
the whole room, rather than small group or individual behaviours.   
 
On first viewing of the videos, I noted each action of individual children or groups of 
children doing the same thing.  When the group or individual’s behaviour changed, I 
recorded a new action.  For example a pair of students taking notes from a display was 
recorded as one action.  If they then began talking to each other about what they were 
viewing, this would be recorded as a new action. An action was therefore recorded at 
each change in action (of the students being filmed) or each change of scene on the 
videotapes.  If individual members of a group being filmed were doing different actions, 
each action was recorded.  One hundred student actions were noted in this way.  The set 
of actions noted is included in Appendix 15. 
 
The noted actions were then compared with my list of indicators of student engagement 
in learning processes, described above.  Using the indicators of engagement in learning 
specific to museums detailed in Table 7.2, each recorded student action was categorised 
into one of the seven groups of indicators or recorded as an instance of non-engagement 
if they did not match any indicator.  I then viewed the video a second time and again 
noted the actions.  Where my second viewing revealed different descriptions from the 
first, the video was viewed a third time and the list of actions finalised.  The 
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categorisation process was repeated to confirm reliability of my categorisations, and 
then the frequency of occurrence of each category determined. 
 
The results of this process revealed that behaviours indicative of engagement in learning 
processes occurred as follows: 

 
a. showing responsibility for and initiating their own learning: 
  20 actions noted. 
b. actively involved in learning: 
  20 actions noted. 
c. purposefully manipulating and playing with objects and ideas: 
  7 actions noted. 
d. making links and transferring skills: 
  13 actions noted. 
e. sharing learning with peers and experts: 
  26 actions noted. 
f. showing confidence in personal learning abilities: 
  9 actions noted. 

 g. responding to new information or evidence: 
  3 actions noted. 
 
On the video-recording two instances of apparent non-engagement behaviour were 
noted - one of a child looking into a different gallery, and another of a child sitting 
apparently 'resting'.   
 
The significant finding from this analysis was the very high level of engagement in 
learning processes, with 98 percent of noted actions indicating learning engagement.  
The variations in numbers of occurrences of each of the indicators may be affected by 
the difficulty in determining their occurrence, for example, some indicators rely more 
heavily than others on having clear audio information as well as visual information for 
their observance, and ambient noise made some audio recording indistinct.   
 
This set of indicators of engagement in learning processes which I have developed is 
neither a sophisticated nor tested tool.  It does however provide a potential method for 
determining that conditions for learning are present, even if it does not directly measure 
learning.  Unless the students’ attention, described by these indicators, is directed 
toward something which will increase the students’ understanding, learning may not 
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occur.  In the following sections of this chapter, I will describe two other methods used 
to  determine the effectiveness of the framework to provide conditions for learning.  
Combining results from all three perspectives provides strong evidence that learning 
was taking place and that the School-Museum Learning Framework used in the 
Researcher's Trial provided effective conditions for learning.    
 
 
7.5 STUDENTS’ VIEWS OF THEIR OWN LEARNING 
 
The students constantly referred to their own learning throughout the interviews 
conducted during the Researcher’s Trial.  The students’ own declarations of what they 
learned on the Museum excursion thus forms a significant data source.  
 
Many quotes from the six student interviews have already been included in the analysis 
of the implementation of the School-Museum Learning Framework.  Some of these 
comments indicate the learning processes which were being carried out, while others 
declare learning outcomes and attitudes.  A high level of learning orientation was 
apparent in the students’ descriptions of the purpose for the Museum excursion (Section 
6.5).  The following quotes from the students further emphasise the extent to which they 
were oriented to learning and present some actual and implied learning outcomes.  It is 
significant that these interviews were conducted 18 days after the excursion, and that 
two weeks of school holidays had occurred between the excursion and the interviews. 
 
Although only one question was specifically about learning, all six of the randomly 
selected students talked extensively during the interview about their learning.  Many of 
these comments were in response to questions about what the students did in each 
exhibit or which parts they liked or disliked.  Without prompting, the students 
voluntarily talked about learning in response to these questions.  While there is startling 
constancy in the students’ emphasis on a learning orientation, there are some fascinating 
differences between these six students’ approaches to learning and its description. 
 
Student C had been to the Museum with his family and viewed the excursion day more 
calmly than the others.  In contrast to the other students, he expressed more interest in 
learning about animals that he had not been studying in class, rather than learning more 
about those he was familiar with.  Student C revealed through his response some 
confusion in classification of birds and reptiles.  (I = interviewer) 
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Student C: 
[I learned] there are quite a few Australian endangered birds, which I didn’t know 

about and, about the reptiles...I didn’t know that, ‘cause I thought they mostly have 

scales, but they don’t, not all of them. 

I: Which ones didn’t have scales? 

C: Birds. 

I: Ah, are the birds reptiles? 

C: Um, well I’m not really sure - I thought they were. 

 

[In the Bird Gallery] I was looking through all the birds at the endangered ones, 

and I was looking at the different types of them. 

 

[In the Mammal Gallery] I mostly looked and read about where they lived and I 

looked at a video. 

[In the Discovery Space] I liked to look at the shrimps where every time you 

changed the light they turned upside down.... I did the computer...the one that you 

have to try and save the wildlife...we got the second highest score. 

 

I: What did you learn about animals in general on that trip? 

C: About their habitat, where they live, and how long they live. 

 
Student E was unusual in that he did not mention learning through touching the animals.  
He was fascinated by small animals. 
 
Student E: 

 Well, in the section on birds, I found out some, the sizes, and some of the insects, 

most of the time, I never knew they could get that big, and the size of the birds, 

some of them, one was really small - I never knew about things like that. 

 

In the Discovery Space, on the computers, a game that was a farmer and a ranger 

and you had to work out what’d be best for the land and all that sort of stuff, and it 

worked out pretty good ‘cause you worked out to save some of the land...and keep 

it from eroding. 

 

[I] found out insects cover most of the land, they’re more populated than mammals. 

 



 

7. Assessing the learning 200  

[The Mammal Gallery] was really good ’cause I found some really small, little 

mammals, and being able to feel some of the things was really good, and finding 

out the size of an actual platypus, how big it really was. 

 

No, I didn’t find out exactly what [my skull was], but it was in the insect [and bird] 

part, walking along and it was there, I just read a bit about it. 

 

I: What did you think you learned about animals in general from that visit? 

E: Just, like to respect them ’cause they are part of the food chain and sort of keep 

us alive in one way or another. 

 
Student NF directed most of her comments to the processes which she followed rather 
than telling us about the outcomes. 
 
Student NF:  

I learned about quolls, how many different types there are. 

 

[I liked the] Discovery Space, the games where you learn how to look after the 

forests and things like that....I liked the way they taught you how to do things like 

how you are the forestry commission and you decide whether you are going to 

plant pine trees in the forest and whether you are going to cut down trees and that 

sort of thing. 

 

I looked at the butterflies a lot, because there was one which was a really nice 

blue. And snails, and the ants, and the emu.  And one where it shows you how a 

baby bird developed inside the egg. 

 

[I liked to see the] Tasmanian tiger...probably because the only time I had ever  

seen one before was in black and white in the encyclopaedia.  ...the way it had 

become extinct, how people shot it and took their scalps in to the Government. 

 

I really liked [the hands-on room] because you really get to feel the texture of the 

coats, like with the wombat you expect it to be all soft and silky, but it is hard and  

bristly actually. 
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[I learned] the reasons why they were extinct and becoming endangered, and the 

reasons why some of them were extinct. ...I remember about one of the quolls - 

they got killed because they lived next to a road and they got killed by road kills. 

 
Student NM, who was described as a slower learner by Kay, and who had reading and 
concentration difficulties, talked enthusiastically about his learning even though he was 
not as articulate as some of his classmates.  In fact he talked about learning in answer to 
almost all of the questions asked of him, and twice during the interview expressed 
excitement about his learning.  He made an interesting comment about being 
overwhelmed by the number of insects and birds, which gives us some insight into his 
affective learning on the day. 
 
Student NM: 

[I learned] what the animals used to like to eat sometimes ...the big eagles, they 

eat mice...and rabbits. 

 

[I liked the birds and insects section least] probably because there were sort of like 

too many birds in there to think about, and insects...I looked at the insects, how 

many different kinds of cicadas and um, cockroaches, how many different sorts 

there were. 

 

I got some more birds down...ones that I’d really never heard of, and I wanted just 

to know a bit about them. 

 

I found out what would be the best stuff - if they died - what would you put in the 

jar, methylated spirits. 

 

I wrote the Tasmanian tiger down...the last one in that zoo that died - Benjamin, 

that died 1936, and that was the last one they thought, but I reckon it’s not. 

 

I: What do you think you learned about animals on the visit that day? 

NM: Um, what they mainly eat, and um, how they sort of like, how many different 

types of the same animal there is. 
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Student P demonstrated an emphasis on learning through experiences with real 
specimens: 

 
[I remember], like the different sizes of bird eggs in the Bird and Insect Gallery, 

because they went up from really, really tiny to way bigger... 

 

I liked the Discovery Space,  it was basically playing games, but it was educational 

games where it had a snakes and ladders thing ..where if you land on a snake and 

you go back, it says ‘Left the water on while you brushed your teeth’, something 

environmental, something that is bad and something that is good. 

 

I liked the hands-on because you got to feel the difference between animals fur 

and not exactly how big they are, but around how big they are, and you get to feel 

what they felt like, and just fun games. 

 

When we had the person ... that came in and answered our questions, I learned 

that when a whale dies it rots and it really, really smells and there is a lot of meat 

on a whale, and that a sperm whale’s head is in a box, or the skull is a box, it’s like 

the outline of a blue whale or a hump back whale, and so all the bit that makes a 

box shape is just fat. 

 

I think the Discovery Space was my favourite because it had bits like ‘What kind of 

water are you going to use?’, say if it was water from a tank, recycled water, or 

dam water or river or something else like that, and you have got to do things to it, 

and see how, like the quantity of it, the health of people after using that water, 

quality and the money that you make, and stuff like that. 

 

I: What part did you like least? 

P: That’s hard to say because I liked all of it because I learned heaps of things and 

it was fun being with my friends and learning things at the same time. 

 

We learned that, how most of the ways endangered animals have become 

endangered, mainly because man has been knocking down, logging and 

deforestation and that whaling and sports like that can kill a whole lot of animals 

that are really important and ...it would become unbalanced. 
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Student R described clear learning outcomes: 
 
I liked - there was a really good part in the birds and insects place where it had a 

little place that was 2 metres tall and 1 metre wide that had birds and insects in it, 

there was 500 in that area and just made me think that, imagine what would 

happen if say a bulldozer came through and just wiped the whole place. 

 

I was doing possums because I have got a few in my back yard and I found out 

what they eat and I found out why they won’t go near the ground....because we’ve 

got cats and things that come into our yard, and just predators being able to get 

them.  And I found out how, why a mosquito can transplant [sic] in blood, a 

disease that can be carried in blood, from one person to another.  Well, I didn’t find 

it out, I just got it confirmed that they could. 

 

I wrote down things like, they had a chart on a comparison of how many insects 

there were to birds and humans and things, and there were a lot more insects, 

about twice the insects than any other animals ... 

 

We learned how to protect a lot of animals and to do things to help animals not 

getting extinct...things like don’t get a bulldozer and go through a forest or 

something, and to not poison your crops or anything, things that you know will kill 

something off. 

 

There’s a little animal called um the mountain pygmy possum, and it was believed 

to be extinct for quite a while until a guy found a whole thing full of them, and now 

they are okay again, they are breeding and everything. 

 
The emphasis on learning appeared to extend to all the class members judging by 
comments in the class discussion held later on the same afternoon as the in-depth 
interviews.  I had a general discussion about the visit, asking them what they 
remembered about the day, thought about the day, and liked or disliked.  Following are 
some quotes from this discussion. (S = student, J = me as teacher.  It was not possible to 
distinguish between students in the class group.)  
 

S: I learned about the giraffe’s neck and a bird’s neck and ours has the same 

number of vertebrae. 
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S: I found out about the bird-eating spider - what birds they eat.  

 

S: I liked to learn about the bird calls. 

J: Have you been listening to the birds calling during the holidays?  

S: Yes. 

 

S: I thought the hands-on room was the best ’cause you could feel what the 

animal's fur was like. 

 

S: I liked in the section where they had the video on the platypus - it was funny and 

you got to see how big it was, and what its fur was like.  

J: Did you get to feel the real platypus?  

S: Yeah, we felt it. 

 

S: I liked the room where we got to feel the elephant’s tooth. 

 

S: - [talked about the thylacine specimen and how it was a different shape to what 

he expected.] 

 

S: We spent too much time in the bird room and not enough time in mammals - 

cause I was writing heaps down and I didn't get enough time. 

 

S: I would just like to find out more about insects on the whole - I never was really 

very interested in them. Now [I] did find out something interesting about them.  
There was like a pie and about 3/4 of all animals were insects. 

 
The similarity between comments from the larger class group and the in-depth 
interviews confirms my random sampling and shows that the students selected for the 
interviews were representative of other class members’ views.  Although few of these 
comments reveal the level of knowledge about the concepts held by the students, they 
do reveal a strongly positive attitude to learning and recognition that learning is an 
enjoyable experience.  They also reflect a positive attitude to the Museum as a place of 
learning.  
 
One of the major aims of the learning unit was for the students to recognise and connect 
the ideas that understanding how animals survive helps us to understand why animals 
are becoming endangered.  Achievement of this outcome, based on both school and 
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Museum learning, was clearly evident during the excursion and afterwards at school, 
for example:   

 
P: We learned that, how, most of the ways endangered animals have become 

endangered, mainly because man has been knocking down, logging and 

deforestation and that whaling and sports like that can kill a whole lot of animals 

that are really important and...it would become unbalanced. 

I: Did you learn that at the Museum or before you went? 

P: Both together, really. (Student P, interview 10/10/94) 
 

Making connections between survival needs and causes for animals becoming 
endangered was further illustrated by one pair of students’ performance at a computer 
simulation game in the Discovery Space, which showed that they had mastered 
considerable understanding of a very complex wildlife management situation where a 
high score (relative to those stored in the computer) is obtained only if the player 
develops a system for sustainable management of the wildlife resource: 
 

[We did] the one that you have to try to save the wildlife...we got the second 

highest score. (Student C, interview 10/10/94) 
 
The students’ comments also indicate that their excursion helped them to form positive 
attitudes to learning at a museum.  The students showed recognition that a museum is a 
source of information and learning which can be used to complement learning being 
done at school.  There was considerable recognition by the students that the experiential 
learning afforded by the unique resources of the Museum enhanced the learning they 
had been doing through books.  Some students demonstrated this recognition by using 
museum-type dioramas to display information in their final presentation of their in-
depth study. 
 
The students repeatedly linked learning and fun in answers to an interview question 
about their overall impression of the excursion (the word learning was not mentioned in 
the question).  These positive views potentially have considerable impact for life-long 
learning and attitudes to public educational institutions.   
 

[On this excursion] we actually wanted to find out about [animals], on other ones 

we just went to have a look. (Student C, interview 10/10/94) 
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It was really good and fun and interesting, and I found lots of things out. (Student 
E, interview 10/10/94) 
 
I thought it was really, really fun and I thought it was good how we could see things 

in 3D rather than just having to look at them on a bit of paper and it was a lot more 

fun than just reading a book. (Student NF, interview 10/10/94) 
 
[I felt] quite excited for some reason just to learn about all the animals, what 

happened and all.  (Student NM, interview 10/10/94) 
 
...it is a lot of fun and a lot of work, two things at once in a way.  (Student P, 
interview 10/10/94) 
 

This was different because the other ones were more plain educational, where this 

one was more fun, although it was educational, but it was also fun and you could 

do things that you liked doing and not walking around, just.  (Student R, 
interview 10/10/94) 
 

The Class Teacher also commented on the students’ positive attitude to learning: 
 

K: Generally I thought the day was - it was one of the best museum trips I’ve had 

ever with kids, I haven’t been to the Museum for a while but I was very very 

impressed about the day - I had a sense of excitement too, I think. 

J: What made this one different? 

K: The preparation, and meeting the children’s needs, answering the children’s 

own questions I think - the model that you used of getting them excited about 

animals, I mean change in attitude causes change in behaviour and it was an 

attitudinal thing that went on through the class that changed their behaviour and 

their outlooks and perspectives and feelings about the animals, they really wanted 

to go and they really wanted to find out the answers to various questions and they 

really wanted to look at the animals and it was the preparation that went on prior to 

the visit, and the structuring of the day I think too.  Museums are always interesting 

places, there would be very few children who couldn’t walk into a museum and find 

something of interest in the museum.  If you even look at children who have - I 

have one child in the class who has a behaviour problem - he was no problem at 

all - he was so enriched by the whole experience and just wanted more - really.   

[She is speaking here of student NM] 
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7.6 LEARNING OUTCOMES: EVALUATION RESULTS 
 
Finally, I will provide a third perspective on the learning which was taking place as a 
result of the conditions provided by the SMLF.  In this section I look at the overall 
learning from the total unit, based mainly on a final evaluation which was conducted at 
the end of the unit. 
 
The planned outcomes for the unit were for the students to: 

- become critical users of written or other resource materials; 
- develop informed attitudes and values to conservation issues; 
- recognise the complexity of relationships in environmental systems; 
- understand the range of causes for decreases in animal species; 
- articulate an informed view of why we need to be concerned about endangered 

animals; 
- adopt a scientific understanding of the term ‘animal’; 
- recognise the needs animals have for survival, and how effects on these needs 

can impact on species survival. 
 

The final evaluation was conducted a week after the learning unit was completed, and 
seven weeks after the Museum visit.  The results show that the majority of students had 
a clear understanding of the major ideas we had been developing together.   
 
As outlined in the description of the unit (Section 6.3), the evaluation was conducted as 
a game.  Each table group of students was given an envelope containing questions, each 
question on a separate piece of paper.  Each envelope contained four sets of ten different 
questions.  The students in turn, and without looking, pulled from the envelope a sheet 
of paper containing a question, then wrote their answer on the paper.  Once they had 
completed a question, they selected another question from the envelope and if it was 
different from their first, answered this one.  The number of students at each table, and 
the speed at which they answered the questions and moved on to selecting the next 
question, resulted in varying numbers of students who answered each question.  
Between six and eleven students answered each of the ten questions.   
 
All the students’ answers, for all questions, have been included here to provide the full 
range of responses.  Each dot point represents one student’s verbatim answer.  Where 
relevant, comments following each question indicate changes in the students’ 
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understanding through the unit, using results of a prior views, and a mid-way, 
assessment as comparison.  The prior views and mid-way instruments were described in 
Section 6.3, on Class Sessions 1 and 6 . 
 
Due to the method of conducting the final evaluation, I am unable to determine from 
these results individual students’ changes in understanding.  The class teacher and I 
were able to observe these changes, however, as the unit progressed.   
 
Final evaluation questions and answers 

 
1. What can you tell me about the meaning of the word 'animal'? 
Seven students answered: 

• Every consumer. 

• The word animal to me means anything that walks, crawls or swims or flies from 

the  smallest insect to the largest mammal. 

• I think animal means something that is living in one of two categories invertebrate 

 and vertebrate. 

• Every living thing is either an animal or plant. 

• A moving, breathing, eating thing. 

• Everything that moves at its own free will. 

• Anything that can move by its own free will. 

 

The answers to the first question demonstrate a clear biological understanding of the 
term ‘animal’.  The results gained in the pre-test indicated considerable confusion 
amongst class members about the meaning of this term.  Only ten members of the class 
were able to correctly determine whether all the animals/plants/non-living things were 
animals, and the number of incorrect responses from the remaining 20 students ranged 
from one to nine. 
 
2. At the beginning of the program, I asked you why it was important to make sure that 

wild ducks are saved.  How would you answer this question now?   
Six students answered: 

• Because of the biodiversity needed. 

• Because if they are extinct then they will break the food chain. 

• Because if they died it would upset the food chain. 

• So that they wouldn't die out and that would stuff up the food chain. 

• To keep the chain balanced. 
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• Because it’s not nice to kill an animal off. 

 

In this set of results only one of the six students gave a response which could be 
considered non-biological (although it is difficult to determine what was meant by this 
answer).  In the pre-test 19 percent of the answers were purely aesthetic (for example, 
‘because we like to look at them’), while 24 percent gave answers to do with the utility 
of the animals’ products. 
 
3. List all the causes that you can think of, for animals becoming endangered. 
Eleven students answered: 

• Hunting, deforestation, whaling, settlement. 

• Hunting, deforestation, pollution, natural disasters. 

• Hunting, settlement, deforestation, smuggling, whaling, poaching, food industry. 

• Hunting, poaching, smuggling, oil spills, settlement. 

• Hunting, oil spills, settlement, smuggling, deforestation, biodiversity, logging. 

• Hunting, oil spills, logging, deforestation, hunting, whaling, settlement, farming, 

poaching. 

• Pollution, deforestation, ferals, hunting, poaching, everything that destroys the 

balance and biodiversity of life. 

• Oil spills, hunting, natural causes, deforestation, poaching, etc etc. 

• Oil spills, killing, deforestation, feral, logging, smuggling, biodiversity. 

• Ferals, logging, deforestation, hunting, poaching, smuggling, biodiversity, oil 

spills. 

• Deforestation, biodiversity, smuggling, hunting, oil spills, ferals, settlement, 

logging. 

 
Although all but one of the students showed a good understanding of the term 
endangered in the mid-way assessment, their views on reasons for animals becoming 
endangered were rather narrow (an average of three reasons each).  The breadth of 
understanding of the variety of causes had demonstrably increased. 
 
4. Why do we need to be concerned about animals becoming endangered? 
Ten students answered: 

• To see if there are things you can do to stop making more animals endangered. 

• Because they were put here before us and they have more of a right to kill us 

 rather than us kill them. 
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• Because if animals become extinct or endangered, it will not only wreck the food 

 chain it will also make the world boring. 

• Because animals supply us with lots of products and resources and animals play 

 an important part in the food chain, also to keep the balance steady. 

• Because if they all start disappearing soon we won't have any native animals left. 

• Because if animals become extinct this will affect the balance of the food chain 

 and slowly more animals could get endangered or even extinct. 

• Because it will upset the food chain, because it will endanger other animals. 

• Because we can't enjoy looking at the animals when they are not there and also 

it  would upset the balance. 

• Because if they die out you can't get them back. 

• Because we DON’T GET THEM BACK which means we will finally die. 

 

In the mid-way assessment, in answer to the question: Why does it matter if an animal 
becomes extinct?, 50 percent of the responses related to affecting the food web, a result 
one might expect considering several weeks’ class work on food webs prior to this mid-
way assessment.  However, 23 percent of the responses were human related, such as 
‘they might have been pets’.  Most answers in this final evaluation show a clear 
biological understanding of the problem of endangered animals. 
 
5. What sorts of things can people do to stop animals from becoming endangered? 
Nine students answered: 

• Stop destroying habitat (recycle), stop buying things made from endangered 

 animals or endangered animals homes, write to the government. 

• Recycle, write petitions to the government, stop cutting down trees. 

• They can look after the animals by not cutting down trees so animals don't lose 

 their homes. Recycle things so that they don't swallow plastics etc. 

• Keep the environment healthy and don't kill or cut down trees. 

• Recycle, don't hunt endangered, become more and more involved and take 

 precaution, clean the ocean floor - ruins etc (oil spills) etc. 

• Maybe have more places for animals so they are safe from ferals and loggers 

and  poachers. 

• Recycle, reduce hunting, stop whaling. 

• Don't take more than you need, don't have too many kids so we won't have to cut 

 down the forest. 

• Don't drive cars as much, use less plastics, look out for poachers or loggers, 

don't  let your pets become ferals. 
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Both depth and breadth of understanding of the issues are indicated through these 
answers. 
 
6. What do you feel you have learned during this program together? 
Six students answered: 

• I think I have learned that animals aren't just kangaroos, elephants etc, but they 

 are birds, micro-organisms, insects. 

• That we should respect our native animals and not do anything that could lead to 

 their extinction. 

• I have learned a lot about endangered animals and I have learned to respect all 

 our animals and not to do anything bad to make them endangered and extinct.  I 

 have also learned many ways why animals become extinct and how to stop it 

from  happening. 

• I have learned a lot from this unit especially about the ways that animals are 

 endangered. 

• I have learned a lot about animals and the way they live. 

• A lot about the subject. 

 
7. What do you remember about your visit to the Museum? 
Eleven students answered: 

• I wasn't looking forward to it because I thought it was going to be boring but it 

 turned out to be really good and I learned a lot. 

• Learning about Australian animals endangered and not endangered and having a 

 good time (fun). 

• I remember writing info on silk worms, koalas and my favourite animal the rat but 

I  wrote info on the rock rat. 

• I was very surprised by the amount of insects there is. 

• Bus trip, crocodile, skeletons down the bottom of the Museum, hands on room, 

 wolverine. 

• The mammal gallery, the insects. 

• We went into the birds and insect gallery, then the mammal gallery, then we had 

a  very quick look in the skeleton gallery. 

• Insects gallery, Australian mammals, discovery space, skeleton gallery, hands-on 

 room. 

• All of the stuffed animals and the thylacine. 
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• We went to the birds and insects section, discovery section, that guy telling us 

 answers to our questions. 

• Seeing the birds and insects gallery and visiting the mammal gallery.  

 

8. If we went back to the Museum now, at the end of your unit on Endangered Animals, 

what questions would you take with you this time? 
Seven students answered: 

• If we try our best about how many endangered species could we save? 

• What's the most common way that animals become endangered or extinct? 

• How many quolls are left? When do quolls mate?  How many young do quolls 

 have?  How often are animal smugglers found? 

• How many years have whales lived on earth?  How long does it take a female 

 dolphin to give birth? 

• How long can an orca whale grow to? 

• As much as I could on the Thylacine. 

• The ones I didn't get to answer. 

 

9. Imagine that we decided to do another program together, on different Australian 

animals and why they live where they do.  How would you suggest we would go about 

learning everything we could about this? 
Ten students answered: 

• By using books, visual aids and documentaries, encyclopaedias, pictures, 

 movies. 

• Write all the animals that we did last time and just look up the ones that are left 

that  are Australian. 

• Books, videos, scientists, zoo, National Parks. 

• Travel to see the animals in real life and study. 

• Do it the same way as we did this time except different topic. 

• Around the same way. 

• The same ways that we did with endangered animals. 

• Just in exactly the same way except go to different places. 

• I'm really not sure. 

• I don't know. 

 
10. What have you enjoyed most during the program? 
Ten students answered: 
Eight students wrote:  The Museum. 
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• Well I missed a lot but doing work and finding out about the gummy shark. 

• In-depth study, reports, excursions. 

 

What have you enjoyed least? 
Ten students answered: 
Three students wrote:  Report writing. 

• The food web. 

• The beginning when I didn’t understand very much. 

• The beginning when we were doing the pre-tests which I found boring. 

• I enjoyed most of it but didn’t see much. 

• Some of the research, man saying the Tassie tiger is extinct. 

• I don’t know. 

• Don’t know. 

 

Although there is some indication that the students have developed a positive attitude to 
learning in a place such as a museum (as indicated by their answers to question 7, 9 and 
10 ), few of the students specifically included the Museum in their description of how 
they would like to conduct their next study in question 9. 
 
Overall, these results show a broad understanding of the concepts involved in this study 
of Animal Survival and Endangered Animals.  They show that their vocabulary has 
increased and there is a clear and logical flow of ideas.  Beyond the content knowledge 
gained these results illustrate the students’ own recognition and appreciation of their 
learning.  The results of the final evaluation provide considerable evidence that the 
planned outcomes for the unit (see Section 6.3) were achieved.   
 
 
7.7 REFLECTIONS 
 
The match between the results of different data sources and analysis techniques used to 
answer the field study question supports the conclusion that the School-Museum 
Learning Framework adequately provided conditions for learning.  Using again the 
students’ ‘voices’, the success of the Museum visit is perhaps best indicated by the fact 
that after about four hours in the Museum, with no specific worksheets, and having 
made no disciplinary comment to any child, the students had to be “dragged out” to 
their bus to go home.  The findings for the overall unit indicate a substantial change in 
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the interest, attitudes and learning by the participant students, as well as new insights 
into learning in informal settings on the part of the teacher.   
 
The results of this Researcher's Trial revealed that when we remove many of the 
previously observed constraints and strictures imposed by teachers on excursions, the 
students naturally behaved and learned in ways similar to those observed as family 
behaviours.  Secondly, it showed that a teaching approach based on a social 
constructivist learning paradigm is eminently suitable for school excursions.  It 
indicated that by facilitating an environment which gave the students some choice and 
control they enjoyed learning on excursions. 
 
While a learner-centred environment may be considered to require considerable risk on 
the part of the teacher, and it is the risk of misbehaviour on excursions which concerns 
many teachers, this Researcher's Trial showed that the School-Museum Learning 
Framework can provide a day of education and enjoyment with no behaviour problems.  
If the students have a clear purpose, and a personal agenda which they are free to follow 
within necessary parameters, the concerns which teachers hold about excursions can be 
dissipated.  The three Guiding Principles of the framework each contributed to the 
positive learning-oriented outcomes of the Researcher's Trial.   
 
It is impossible of course to say, from this one study, that an approach such as this will 
always be successful with all classes and teachers.  This Researcher's Trial was unique 
in that there were two 'teachers' involved - the researcher and the Class Teacher, and 
that I, the researcher, had considerable experience with the teaching/learning approach, 
the topic, and the Museum and its holdings - experience which would not commonly be 
available.  The guidelines of orientation, a structured viewing sequence and rest and 
refreshment require greatest attention in the modification of the framework for use by 
unspecialised class teachers.  The Researcher's Trial results do however suggest that 
when students are given some control over their learning, in the classroom and the 
museum visit, when they understand the purposes of a visit to an informal learning 
institution, and when this visit is an integral part of an on-going learning program, the 
conditions are provided for successful learning of concepts and development of positive 
attitudes to the topic and to the learning environment.   
 
While the Researcher’s Trial showed that the SMLF could be effective, I needed to be 
sure that the success of the Trial was not due only to the optimal circumstances in which 
it was conducted.  The following chapter describes my next field study designed to 
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determine whether the SMLF can readily be applied by a range of classes and teachers 
in a variety of circumstances. 
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Chapter 8 
 

TEACHERS' TRIALS OF THE SCHOOL-MUSEUM LEARNING 
FRAMEWORK 

 
They really felt they were being independent learners 

 
8.1  INTRODUCTION 
 
The Researcher's Trial, described in Chapters 6 and 7, showed that the School-Museum 
Learning Framework (SMLF) could be implemented and could facilitate learning on an 
excursion.  I was strongly conscious, however, of the optimal circumstances under 
which the Researcher's Trial was conducted.  As my ultimate goal was to develop a 
framework that teachers could use to facilitate their students’ learning on excursions, it 
was imperative that such a framework was manageable by class teachers in varied 
contexts.  The eighth stage in my research therefore involved the trialing of the SMLF 
by classroom teachers under nearly normal circumstances, and addressed the question: 

 
How robust is the School-Museum Learning Framework under a variety of class 
and teacher circumstances, and with limited teacher professional development?   

 
The main departure from normality was the inclusion of a small measure of professional 
development for the teachers involved.  While I strongly believe that professional 
development will be a major contributor to changing teachers’ approaches to school 
excursions, the reality is that this may be difficult to provide.  I will return to discussion 
of this issue in Chapter 9.  
 
The four Teachers’ Trials were conducted from October to December, 1995. Spacing 
them over a two month period enabled me to observe and reflect on each Museum visit 
in time to discuss successes and difficulties with the following school before their visit.  
In this way the whole Teachers’ Trial program was developmental, with teachers from 
each school able to benefit from insights I gained from the experiences of teachers at the 
previous schools. 
 
This chapter includes an overview of the Teachers' Trials, a description of the  
professional development provided, and then description, analysis and reflections on the 
Trials conducted at each of the four schools.  In the following chapter (Chapter 9), the 
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findings from the Teachers' Trials are used to modify the SMLF, and to develop a 
framework for other teachers to use when conducting learning units involving a 
museum excursion.  
 
A small grant of $5,000 to help conduct this study was won from the Federal 
Government’s Department of Industry, Science and Technology: Science and 
Technology Awareness Program.  This grant allowed me to assist the teachers with 
provision of some classroom resources and to cover their costs of attending seminars 
and meetings, as well as gain assistance with data collection, photography and 
transcription.  A small publication (Griffin, 1996a) which has been distributed to 
interested museum educators and teachers also resulted from this grant.  The Australian 
Museum assisted by providing meeting space and free entry for all classes involved in 
the study.  Several of the Museum education staff assisted with the classes and observed 
them during their visits. 
 
 
8.2 TEACHERS' TRIALS - OVERVIEW 
 
SCHOOLS, TEACHERS AND STUDENTS PARTICIPATING IN THE TEACHERS' 
TRIALS  
 
The Teachers' Trials involved seven class teachers, two each from three schools and one 
from a fourth school.  They conducted their own programs following my School-
Museum Learning Framework.  For continuity the Teachers' Trials, like the 
Researcher's Trial, were conducted with Grade 5 or Grade 6 classes and included an 
excursion to the Australian Museum in Sydney.   
 
Six of the teachers were recruited from a list provided by the Australian Museum 
education staff.  At a teachers’ preview for a new Museum exhibit earlier in the year, 
teachers had been asked to place their names on a list if they would be interested in 
attending an in-service course on running museum excursions.  Teachers from this list 
were contacted and asked if they wished to participate in my project.  I was seeking 
teachers who were working with classes in Grades 5 or 6 and preferred pairs of teachers 
from the one school.  The preference for pairs was based on previous professional 
development studies which have shown that peer support within a school is an 
important element in assisting teachers to implement new teaching approaches (Bell, 
1985; Thompson & Deer, 1989).  Three pairs of teachers from widely differing schools 
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were finally recruited.  The seventh teacher was Kay from Beachside PS, who had 
worked with me in the Researcher's Trial.  She expressed interest in further work with 
me, so I suggested that she might like to trial a program herself.  Attempts to recruit a 
second teacher from Beachside PS were unsuccessful.  To ensure anonymity, the 
schools will be referred to as Lawnviews GS, Treeland PS, Beachside PS and 
Streetscape PS.  Three of these schools were public (government) schools with 
coeducational classes. Lawnviews GS was an independent girls’ school.  To further 
ensure anonymity, the teachers’ names have been changed and all students are referred 
to by their first initial.  Details of each of the teachers and schools are included with the 
description of their Learning Units below. 
 
PROGRAM OF THE TEACHERS' TRIALS 
 
Table 8.1 TIME LINES DESCRIBING CONDUCT OF THE TEACHERS’ TRIALS 

 
My contact with classes from the four schools. 
______________________________________________________________________ 
 Lawnviews GS   Treeland PS Beachside PS Streetscape PS____ 
Oct 23 Classroom pre-visit  
Nov 2 Museum excursion   
Nov 7  Classroom pre-visit  
Nov 9  Museum excursion   
Nov 13 Classroom post-visit 
Nov 16  Classroom post-visit  
Nov 17   Classroom pre-visit 
Nov 20   Museum excursion 
Nov 30    Classroom pre-visit  
Dec 1   Classroom post-visit  
Dec 6    Museum excursion 
Dec 11    Classroom post-visit 
Dec 13  2nd class. post-visit   
 
Meetings with teachers and Museum education staff: 
____________________________________________________________________________________
_ 
Sep 28 Planning meeting with Australian Museum educators  
Oct 11 Full Day Introductory Seminar with participating teachers  
Nov 14 Meeting with Australian Museum educators 
Dec 19 De-brief seminar with participating teachers 
Jan 1996 Evaluation and individual discussions with participating teachers and Museum educators  
____________________________________________________________________________________
_ 
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The major components of the Teachers' Trials project ran for a little over two months in 
1995, beginning on October 11 with a Teacher Seminar and ending on December 19 
with a de-briefing session with four of the teachers.  Follow-up discussions were held in 
January 1996 with teachers who were unable to attend the de-briefing meeting, and with 
Museum staff to share perceptions of the visits.  A full set of dates and events is 
included as Table 8.1.  In addition to informal phone conversations and brief visits, I 
had three main contacts with each school: at their school before the excursion; the 
Museum visit; and then a follow-up visit to the school. 
 
While all of the schools’ visits to the Museum were largely conducted as teacher-led, 
they also all included sessions in the Museum’s Hands-on Room which were facilitated 
by Museum Education staff.  In addition, the Museum staff acted as observers 
throughout each school’s visit and were keenly interested in the program and its 
outcomes.  One of the Museum staff assisted in the Introductory Seminar for the 
participating teachers.   
 
 

OBSERVATION, REFLECTION, ACTION CYCLES 
 
The question for this third field study in my research was: 
 

8. How robust is the School-Museum Learning Framework under a variety of 
class and teacher circumstances, and with limited teacher professional 
development? 

 
The Teachers' Trials followed a cyclic and developmental pattern reflecting action 
research.  Following my observations and reflections on each school’s excursion I 
visited the next school and discussed with the teacher my experiences and insights from 
the previous visits.  Through these discussions I guided each teacher toward trialing or 
developing particular aspects of the SMLF.  As a result, the four visits formed a 
sequence of development of my understandings and subsequently of the framework.  
This process will be revealed below through the description and analysis of each of the 
Teachers' Trials, and my reflections on the framework in the final section of this 
chapter. 
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DATA COLLECTION 
 
While a considerable amount of data was collected, not all of this has been used in the 
following analysis and discussion.  I restricted my inclusion of data in the analysis to 
that which directly addressed the question being investigated, that is the teachers’ 
implementation of, and opinion of, the framework, rather than the students’ behaviours 
during the Trials.  The results of my interpretive analysis are compiled as four case 
descriptions incorporating the perceptions and perspectives of the teachers, the Museum 
educator observers, myself and to a lesser extent the children.  I record here all of the 
data collection procedures; much of the data may have use in future analyses. 
  
Observations and video-recording 
I observed the classes in their school environment before and after their visit to the 
Museum.  On each of the Museum visits, a member of the Museum education staff as 
well as I made observations.  The visits were also video-recorded by a photographer 
who was unaware of the purpose of my study, and I took still photographs.   
 
Diaries and prior views 
I wrote a diary entry following each of the Museum visits, recording my impressions 
and observations of the day.  Museum educators provided a written report of their 
impression of three of the school visits.  All teachers were asked to keep a diary of their 
unit, however these were highly variable in their extent and value as an analysis tool.  
Five of the teachers provided me with a written reflection on their Museum visit.  At the 
Introductory Seminar the teachers were asked to record their current views of museums 
and museum excursions. 
 
Interviews and de-briefing discussions 
A random selection of the students, and all seven teachers, were interviewed at school 
before and after their visit as well as during the excursion.  The Museum educator and I 
discussed our observations and impressions during a de-briefing discussion following 
each visit.  All interviews and discussions were audio-taped and transcribed.  A de-
briefing seminar was held for the teachers in December.  This seminar was audio-taped 
and transcribed.  Unfortunately only four of the teachers from two of the schools were 
able to attend.  However, I did speak individually to each of the other three teachers in 
the following January, and took notes of these phone interviews.   
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Implementation rating sheet  
A Likert scale rating sheet was developed to determine the extent to which the 
participants considered that each framework element had been implemented (See 
Appendix 17).  These rating sheets were completed by five of the teachers and the 
Museum educators who observed each visit.  I also completed a rating sheet after each 
visit. 
 
Children’s work 
I was able to collect copies of some of the work done by the children at the Museum and 
in their classroom.   
 
DATA ANALYSIS 
 

An interpretive analysis of the data sought evidence of implementation of the Guiding 
Principles of the SMLF, teachers’ views of the framework, and new perspectives on 
inclusion of the guidelines into a modified framework for school-museum learning.   
The outcomes of this study are presented in three sections.  Firstly I include a 
description of the extent of the professional development conducted with the teachers 
participating in the Teachers' Trials.  Secondly I present case descriptions of the four 
Teachers' Trials, each followed by my reflections. Thirdly I include a more specific 
analysis of the implementation of the Guiding Principles by the seven teachers. 
 
8.3 PROFESSIONAL DEVELOPMENT 
 
For any change in teaching approaches to be effected, some professional development 
needs to be implemented.  I was very conscious, however, that in the current political 
and economic climate the possibility of extensive professional development for teachers 
on conducting excursions would be very small.  I therefore wished to attempt this study 
with a minimum of professional development, but at the same time to gain some 
insights into an effective method of delivery. 
 
The major input that I provided was a one day seminar for the teachers before they 
began development of their learning units.  Beyond this, I provided some resource 
materials to help their preparation, and visited each school once.  I had no more than 
two other contacts with each teacher, either by phone or at the school before their 
excursion.  In addition to my follow-up visit to the school which was largely for the 
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purpose of data-gathering, a de-briefing session was held with four of the teachers, and 
follow-up phone conversations with the remaining three. 
 
INTRODUCTORY SEMINAR 
 
The seven participating teachers attended a full day Introductory Seminar on October 
11, 1995, held at the Australian Museum.  Marian (Museum educator) and I shared the 
running of the seminar.  The program for the seminar is outlined below.  A week prior 
to this seminar each participating teacher was sent a booklet containing background 
information on the research project to date, some information about the learners’ 
questions teaching approach, an outline of the learning unit which I had taught at 
Beachside PS in the Researcher's Trial, and two papers that I had written based on the 
early stages of my reading and research, both of which are now published (Griffin, 
1994; Griffin, 1995b; Griffin, 1996a).   
  
The sessions in the Introductory Seminar were planned to address the aspects of the 
SMLF which I considered would be unfamiliar to the teachers, and to prepare them for 
running an excursion within a school-museum learning unit. 
 
Table 8.2: PROGRAM FOR INTRODUCTORY SEMINAR, WED. OCT. 11, 1995 
 
_____________________________________________________________________ 
   TIME ACTIVITY 

 
9:00   1. Welcome and introductions. 
 
9:30  2. Outline of the project so far: 
   What are we trying to achieve? 
 
10:30  Morning tea 
 
11:00  3. Trying out the Learners' Questions approach: 
   Topic: The Diversity of Mammals; 
   Exploratory activities in the classroom; 
   Raising questions; 
   Seeking answers in the Museum; 
   Reporting session; 
   Discussion of experiences. 
 
1:00  Lunch. 
 
1:45  4. Using a museum as a learning environment. 
 
2:30  5. Planning the units: 
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      Booking Museum visit date; 
      Arrangements for future discussions. 

______________________________________________________________________ 
 
In Session 1 an effort was made to bring the participating teachers together as a group in 
the hope that they would communicate with each other during the Trials and work 
together as a support group.  This session therefore started with sharing of 
backgrounds and experiences.  During this session the teachers were also asked to 
write their personal views on museums, and on taking children to museums.  These 
descriptions then formed the basis for discussion of views and expectations of 
excursions. 
 
In Session 2 I described my research so far which led into discussion of the SMLF, 
which we were to be testing.  I also described the Researcher's Trial and brought Kay 
into this discussion to share her views of its progress. We had a general discussion about 
the Teachers’ Trials and their involvement.  I emphasised to the teachers that neither 
they nor their children were ‘on trial’, but rather it was the framework that we were 
testing, to see whether it was manageable and effective for this selection of teachers. 
 
Session 3 provided the teachers with insight into, and experience with the Learners’ 
Questions approach to using museum displays, we ran a mini-session with the teachers 
as learners.  Our Introductory Seminar was held in the Museum’s Animals Hands-on 
Room.  We introduced the idea of doing a topic on Australian Mammals and invited the 
teachers to explore the activities and specimens available in the room, and record any 
questions that their explorations raised.  We then took the teachers up to the Mammal 
Gallery for them to seek answers to their questions.  Marian and I talked with them 
extensively during this period as they worked their way through their own learning, 
inviting them to consider how the children would behave given a similar task.  In the 
group discussion that followed, the two teachers from Treeland PS described how they 
had started out looking for answers to their questions but these led them to look in great 
depth at the displays of kangaroos and wallabies and they became fascinated by the 
range and diversity of species.  Kay and I were able to talk about the way in which this 
learning sequence had happened for several of the students in the Researcher's Trial, and 
provided the opportunity to emphasise that a successful outcome for the Museum visit 
was not dependent on the students finding answers to all their questions, but rather the 
questions acting as a stimulus for exploring areas of personal interest, within the range 
framed by the questions and the topic set. 
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This direct experience of the learning process which the children would be following 
was, I believe, most valuable and would perhaps have been improved by allowing more 
time, and encouraging a little prior work by the teachers before the seminar (for 
example, some relevant reading, research or exercises could have been included in the 
preparation package sent to the teachers). 
 
Session 4, in the afternoon, allowed us to familiarise the teachers with the Museum 
itself.  Marian (Museum educator) ran this session and introduced the teachers to some 
of the history and purposes of the Museum, the staffing structure and each staff 
section’s role in the functioning of the Museum, as well as sharing some of her own 
insights on student preparation to enhance visits.  One aspect which she emphasised was 
practice in map reading and orientation.  The teachers were fascinated to learn about the 
Museum itself and asked many questions. 
 
In Session 5 the teachers began planning their own learning units.  They talked together, 
in their school pairs, and with us, about the topics they would use with their own class.  
Some used this time to look at more of the displays to gain a better idea of activities 
they could do.  At the end of this session all except Kay had decided to do the 
Endangered Animals unit.  This choice was understandable as there was more support 
available in a unit which had already been detailed and tried.  Kay, who had already 
worked with me on Endangered Animals, chose Animal Reproduction, to fit in with a 
Personal Development and Health unit she would be running with her class.  
Subsequently, the teachers from one of the schools, Treeland PS, changed their minds 
and decided to do a topic on Aboriginal Technology, in order to better match their 
school program.  
 
The day concluded with finalisation of logistical arrangements such as booking dates 
for their visits.  In closing, the teachers were again encouraged to contact each other, 
Marian or me for assistance or sharing of ideas.  With their permission, a list of names 
and phone numbers was distributed to facilitate communication. 
 
At the completion of this Introductory Seminar I felt very positive about the Teachers' 
Trials.  I recorded in my reflections of the day: 

 

The whole group expressed interest over the whole day, they were engaged, 

participative.  They were good listeners - adding in comments but never talking over 

anyone.  By the end of the day they seemed genuinely keen to get started and be 
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involved...The group as a whole seemed quietly confident, the only uncertainty perhaps 

appearing from Kay [from Beachside PS], perhaps as she was the only one trying a new 

topic. (Researcher diary, 11/10/95) 
 
MENTORING  
 
It was my intention to be a mentor for the teachers as they progressed through their 
units.  I was, however, impressed by the teachers’ independence and there was little 
need for extensive input.  I provided a box of resources for each of the teachers, to ease 
their unit preparation.  These boxes included reference books for the teacher and for the 
children, any posters or other visual material I could gather, as well as teaching activity 
ideas and resource material which I thought would assist.  I spoke to each of the 
teachers early in the development of their unit, and provided any guidance necessary, as 
well as talking with them when I visited the school prior to their visit.  I visited each of 
the schools before they went on the Museum visit and spoke to the children and the 
teacher about what they were doing, as well as observing a class session wherever 
possible.  At two of the schools, I spoke with the students in their class groups.  I 
accompanied each class on their Museum visit, but played no teaching role.  For one 
school, Beachside PS, I took the role of a parent accompanying one of the small groups 
of students. 
 
DE-BRIEFING 
 
The de-briefing seminar conducted in December was planned to help me evaluate the 
Trials.  This session however also helped the teachers to consolidate their views on the 
approach, and to learn of alternative ideas tried by the other teachers.   
 
 
8.4 TEACHERS' TRIALS OF SCHOOL-MUSEUM LEARNING UNITS 
  - A DEVELOPMENTAL SEQUENCE 
 
This section presents each school’s Trial as a case description, based on my perceptions, 
those of the teachers involved and of the Museum educator who observed each Museum 
visit.  The variability in detail reported on each Trial reflects the variability in amount 
and quality of data collected for each of the schools.  The Trials are described by school 
rather than individual teacher, as there were many similar aspects to the programs for 
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each of the pairs of teachers from the same school.  Individual differences in the 
teachers’ approaches, attitudes or behaviours are discussed within each school Trial. 
 
THE FIRST TRIAL:  
LAWNVIEWS GIRLS’ SCHOOL studying ENDANGERED ANIMALS 
 
Class profile 
Lawnviews GS was an independent girls school located in an affluent area of Sydney.  
The two classes were Grade 6 (the final year in NSW primary school).  The class profile 
provided by one of the teachers reads: 
 

As a group, the girls are lively and enthusiastic, keen to participate in classroom and 

extracurricular activities, especially sport... The girls in 6[K] range in ability across the 6 

Key Learning Areas, with [2 students] receiving specialist support and help and [2 

students] being accelerated in mathematics...The majority are from English-speaking 

middle-class families, with both parents working and living together as a nuclear family.  

Two students are ESL [use English as a second language], however use English 

competently.  (Karen, Lawnviews GS) 
 
Teacher profiles 
The two teachers from this school shall be called Karen and Robyn.  Karen was in her 
first year of teaching.  She was an extremely enthusiastic, dedicated and competent 
teacher.  She had a particular interest in Gifted and Talented students and ran a program 
for such students at another school on Saturdays.  Her prior views of museums and 
excursions were largely positive.  In her own schooling she had been taken to the 
Museum many times and found the negative aspects to be the worksheets and having to 

stay in one room when you’d seen everything you wanted to see and having to move on from 

more interesting rooms.  Her recollection of school excursions was that they were not 
often linked to school work.  Karen’s diary was particularly extensive and reflective.  
Karen was very excited about teaching the unit, as she felt that the learner-centred 
approach would really suit her class.  My impression was that she had not previously 
tried teaching in this way, although she immediately warmed to the learner-centred 
approach.   
 
Robyn had more than 20 years experience as a primary school teacher. She was head 
teacher of the Junior School at the time of the Teachers' Trials. She was full of vitality 
and, like Karen, most enthusiastic about participating in the project.  Her prior views of 
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museums was that they were rather stuffy, boring places, particularly in comparison to 
the other high tech entertainment available for young people.  Robyn recorded a detailed 
diary. 
 
Karen’s learning unit 
Karen conducted seven extended lessons with her students before the Museum visit.  An 
additional session was held jointly with Robyn’s class immediately before the visit.  
Following the visit a further three lessons were conducted culminating in presentations 
of reports.  Some of these ‘lessons’ included extended sessions between recess and 
lunch and the afternoon session.  Karen loosely followed the program I had used for the 
Endangered Animals unit, although condensing it, and adding some activity ideas of her 
own.  A few quotes from her diary indicate the progress of the students’ work, and 
Karen’s impression of the learning approach, before the Museum visit: 
 
In lesson 1 she asked the students to complete the categorising exercise - (Are these 
things animals?, Are they alive?)  and followed with class discussion: 

 

With this discussion so animated, such attentive listening and the children taking control 

(even in praising the good ideas and reasoning of peers, eg, [one student]: “That is a 

great analogy”) I decided that many girls had come a long way in their thinking.  When a 

student asked if she could change one of her original classifications of an ‘object’ on the 

list, I thought it might be interesting to ask the girls to do the questionnaire again  ...The 

girls regarded this as a meaningful activity and we discussed each ‘thing’ specifically in 

the list following this.  ...I had found the girls’ conceptions of animals fascinating in their 

discussion, their thinking and justifications quite surprising in some cases.  ...As a result I 

decided, out of interest and hoping to gain further insight into their conceptualisation and 

understanding, to ‘draw a diagram of your thinking about animals and explain it’. Great 

variety, lots of fascinating ‘problems’ and questions arose.  Some girls quite frustrated by 

my not directly answering their questions.  I felt pleased with the way that I was also 

challenging their thinking by posing questions to make them think more deeply, refine 

their thinking or reorganise their explanation.  The girls turned to their dictionaries and 

Bibles in some cases, there was LOTS of small group discussion, sharing of ideas, 

attempts to answer the questions of peers and posing further questions.  ...Speaking 

afterwards to some students, they enjoyed today’s lesson as much as I did, although 

some felt a little confused at times and wanted me to just tell them the ‘right’ answer.  ...I 

am already looking forward to our next lesson on Friday.  I think that teaching in this 

facilitative way, capitalising on natural curiosity, stimulating thinking and promoting inquiry 
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is suited to both Science and Technology and HSIE [Human Society and Its 

Environment].  It felt great.  (Karen, diary 17/10/95) 
 
At the end of her account of the second lesson where the students were researching their 
own questions, Karen wrote: 

 

It was very exciting as the girls also started finding other information of interest 

specifically to them and wanted to share it and record it. K (an easily distracted student) 

was very focussed by the end - terrific to see her enjoying the work so much.  ...The 

comment at the end of the lesson: ”What are we doing next lesson?” really summed this 

hour up - the girls became so absorbed in what they were doing, they’d lost track of time 

and it was lunch!  I attribute this involvement to the fact that the girls were researching 

questions to which they really wanted to know the answers - the information they were 

seeking had meaning for them.  They were also given the opportunity to work with a peer, 

so that there was a lot of discussion about information being located and read.  I know 

that this is also where the success of this unit will lie - student-generated questions. 

(Karen, diary 20/10/95) 
 
By Lesson 3 some of the students were beginning to feel more confident about 
independent learning: 

 

The girls are asking questions to which I sometimes don’t know the answers and it is 

really interesting observing how they ‘cope’ when I say “I don’t know either - that will be a 

really interesting question to research”.  Some don’t like the idea that I don’t know ‘the 

right answer’, for others it is extremely motivating - we are researching REAL questions, 

not just ones to which people already know the answer. (Karen, diary 23/10/95) 
 
Learning through student-driven needs was described in Lesson 4: 

 

The girls brainstormed the basic requirements [for animals to survive].  There was much 

discussion about these as they were raised, alternatives and examples of animals.  When 

the suggestion from K that animals need the sun to live was voiced, some girls 

responded that it was more plants that needed sunlight. Thus, incidentally, a food 

chain/food web was built up. ... the concept was understood by the class in a way that 

arose due to need - the girls encountered a suggestion and as such constructed the need 

to propose an explanation.  Because it was introduced so much in the context of our 

discussion of animal environments and constructed by the girls, it made the concept 
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much more meaningful, and the girls had no doubt as to the meaning of the web. (Karen, 
diary 24/10/95) 

 
Karen spent a full lesson with her class discussing the purpose of the Museum: 

 

Overall, the girls demonstrated an understanding of the nature and purpose of museums, 

although not many were familiar with the Australian Museum.  I gave them background 

info such as age of AM, how it was established, the purposes of museums generally. 

They asked about funding, exhibits etc.  They were able to come up with three roles - 

display, storage and restoration/preservation.  It appeared to me that the majority had 

fairly positive impressions of museums, esp. hands-on exhibits.  ...Lots of organisational 

questions (what to bring, parts of uniform to wear, money allowed, will there be a 

workbook etc).  I outlined the timetable for the day.  ...Looking forward to Thursday.  Girls 

impressed with focus of day being their questions and personal interests. (Karen, diary 
31/10/95) 

 
The Museum visit was conducted on November 2.  The two classes arrived at about 
10:00 am.  After the initial organisational matters (depositing bags etc), they sat 
together in the Museum atrium, and were split into four groups each with an 
accompanying adult (2 teachers, a parent and a student teacher) and went on a half hour 
orientation walk to the four rooms which they would be using - Birds and Insects, 
Mammals, Marine Invertebrates, and Skeletons.  Following this they had one and a half 
hours to move freely between these four rooms.  After a half hour lunch break they 
divided into their two classes and went alternately into the Hands-on Room and to two 
other temporary exhibits, which were related to animals and their survival.  It is 
appropriate to use Karen’s voice to describe the day: 
 
Full diary entry by Karen for Museum visit day, November 2, 1995. 

 

Reflecting on our excursion today, I am filled with mixed feelings and responses.  Overall, 

I feel it was successful in that the girls were focussed on the various exhibits, they were 

actively engaging in discussion stimulated by the exhibits with their peers and 

accompanying adults and their sense of purpose was clear (although this varied between 

individuals - some were so accustomed to the ‘complete all the questions on the 

excursion’ workbook approach that they felt a sense of achievement in answering as 

many questions as possible - for others, questions were used as a guide but when they 

discovered they were not going to find many answers, began collecting information that 
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personally interested them plus adding to their long list of questions.  The latter was the 

desired approach for me and that which I thought I had communicated as the purpose of 

the visit to the students, but evidently not taken on board by all.  Most importantly, I felt 

that the girls came away from their day at the Museum with positive attitudes towards 

their visit, regarding the Museum as an interesting place to learn, a place to visit to have 

fun learning and, after speaking with some of the girls on the train on the way home, a 

place where they would like to return.  An orientation towards learning as a life-long 

pursuit and an enthusiastic approach to learning beyond the classroom is central to my 

own educational philosophy, so that in this respect, I feel that today was so worthwhile in 

the communication of that value to the girls. 

 

In theory, the model that we used today in approaching our visit to the Museum was 

ideal.  The excursion was embedded in a unit of work on Endangered Animals, the 

personal interests of the girls were being acknowledged and the research conducted prior 

to the excursion gave them detailed knowledge in a specific area within the broader topic.  

The motivation level was high, both for the students and teachers involved.  The girls 

genuinely wanted to find answers to the questions that had been posed by them and their 

peers.  As one girl (an average student academically) exclaimed this morning, “I have 

over forty questions here that I really want to know the answers to!”  I also felt that the 

half hour we spent after arriving at the Museum orienting the girls to the rooms they 

would be visiting was worthwhile. They were then familiar with the layout, had briefly 

viewed the exhibits and had some idea of where they wanted to spend their time.  They 

were then free for the next hour and a half to wander between these four rooms (Marine 

Invertebrates, Mammals, Birds and Insects, and Skeletons), gathering information, 

discussing interesting exhibits (those personally of interest - not chosen by the teacher) 

and posing further questions.  They could choose to spend longer amounts of time in 

some rooms, at some exhibits than others.  This was successful, with the girls highly 

engaged in their learning.  Even girls with shorter concentration spans who are normally 

quite easily distracted were on-task. 

 

We brought four adults (two teachers, a student teacher and a Year 5 parent who had 

previously written to the school sceptical of modern approaches to science education - 

we hoped that this would be a positive learning experience for her as well!) and 

Education Officers, the researcher Janette Griffin and her research assistant [video 

photographer] were also circulating.  Rather than attaching girls to specific adults, the 

teachers ‘supervised’ two rooms each, swapping after 45 minutes.  The student teacher 

and parent moved around, as did the Education Officers and University people.  The girls 
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enjoyed the independence and freedom of choice, engaged in their learning.  However, 

there were also some negative aspects.  There were thirty nine students, a supervising 

adult - girl ratio of 1:10.  The girls were in pairs or groups of three, which meant that the 

‘scaffold’ or more knowledgable person to challenge and question the children’s 

statements, generalisations and false conclusions and to direct them when needed was 

not available at all times throughout the visit.  Had we had eight supervising adults, 

groups could have been made slightly larger (at the cost of independence to move freely 

as interest took them) so that an adult could ‘tail’ each group.  In a fairly unstructured visit 

such as this, there are advantages in a high adult-student ratio (although at times today I 

felt anything but more knowledgeable than the students - I was learning too!).  There are, 

however, also disadvantages of a tailing adult.  Observing the accompanying parent, she 

often did not let the students voice their interests then direct them to an appropriate 

exhibit but led the students to the exhibits she found personally of interest.  Parents need 

to be fully aware of the aims and approach, however as we found today, a personal 

agenda sometimes interferes - she too at times saw the answering of questions posed as 

the most important outcome of the day.  Would other parents also, based on their own 

personal experiences? 

 

While the main focus for the morning was clearly the four rooms previously mentioned, 

some girls as they wandered discovered the ‘planet of Minerals’ room and were totally 

fascinated.  The added attraction here was that the mobile activity centre was also 

manned, and the contact with an expert was on offer.  It would have been interesting to 

have had available during our time there an activity centre with an expert in one of the 

focus rooms.  Perhaps this could be arranged for other school groups with such a specific 

focus? (We are certainly thinking of doing a similar unit to the Endangered Species one 

on Rocks and Minerals next year). 

 

The visit to the Education Hands-on Room after lunch was good, as were the other 

Hands-on Rooms, as these gave the girls something new for the afternoon and contact 

with people from the Museum.  The Education room was quite structured in terms of 

activities compared to the morning session, which was not a negative feature but 

contributed to the variety of experiences.  I was hoping that it would be set up a little 

differently, with greater interaction between the Officers and the students - it seemed they 

played a supervising role as much as anything and I was hoping that they would be able 

to answer some of the girls’ specific questions.  However this appeared to me to be more 

of a concern of mine than a concern of the girls, who had a great time completing the 

different tasks set out in the room. 
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The final forty five minutes between the Zoom-In, Discovery Space and Wildlife 

Photography exhibitions was also ideal.  The girls were growing tired by this stage, so 

that the hands-on focus in these rooms and the totally different yet interesting 

photography was fresh and active, providing specific focus and, again, a considerable 

degree of choice.  The girls appeared particularly attracted to the microscopes in Zoom-In 

and computers in the Discovery Space.  They found the photographs quite beautiful and 

fascinating.  The girls enjoyed the variety of the afternoon session. 

 

I felt the timing of the day was good: 

9:30-9:50 Recess 

9:50 - 10:10 Unload bags and talk from Museum attendant 

10:10-10:30 Orientation - 4 groups with accompanying adults 

10:30-12:00 Four rooms - independent exploration 

12:00-12:30 Lunch 

12:30 - 1:10 Hands-on Room in Education 

1:10-1:45 Zoom-in, Discovery Space, Wildlife Photography 

2:00  Depart Museum 

 

One area of concern, however, was the mismatch between the girls’ questions and the 

information available to them in the exhibits.  I regarded this as problematic.  The girls 

had been encouraged to ask ‘Why’ and ‘How’ questions, then some discovered that the 

majority of these would not be answered today.  Many had also selected a specific area - 

for example, native mice and rats or native parrots.  When they located the animals (if 

they located their animals in some cases - the Bilby group pair were disappointed), they 

found that through their research, they often knew much more about the animals than the 

two or three lines (in the case of the parrots) provided in the exhibit.  For a group with 

such specific questions and a sense of purpose, it might be arguable that the use of the 

‘Search and Discover Room’ would have been ideal.  The majority of students are familiar 

with the use of CD-Roms, would have taken great delight in using the library resources 

and discussing their questions with interested, expert staff.  Perhaps greater familiarity 

with the exact nature of information provided in regular exhibits might also have enabled 

the teachers to channel the students’ questions so that they could include those which 

were appropriate for the regular exhibits.  We will, however, now write to various experts 

at places such as the Museum, Taronga Zoo and National Parks and Wildlife in hope of 

finding answers to the girls’ questions.  I regard this as important.  They will also develop 

other skills which will also contribute greatly in the development of a value for life-long 
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learning.  Perhaps the unit needs to incorporate a visit to another community resource 

also? 

 

It was evident that the girls learnt a lot today (both in terms of expected and unexpected 

outcomes) and all appeared to enjoy it (including the teachers!)  We will now go back to 

school to contact organisations to address the girls’ questions, carry out further research, 

complete exploratory/investigatory activities and compile a book about endangered 

species.  I realised today that it takes time for children to be able to draw generalisations, 

and in this respect, we still have a fair way to go.  However, the day served to also 

increase their motivation further and perhaps view their research in a different light.  No 

doubt they will all return to the Museum soon! 

 
Following the excursion three more extended sessions were held.  The students selected 
an endangered animal, sought information about it and wrote a report.  These reports 
were then presented to the combined group of students from both classes, and student-
led discussion was held about the information found. 
 
The information that was sought at the Museum did not necessarily link with the final 
reports.  In fact, the students were unaware of the final report task when they went to the 
Museum. 
 
Robyn’s learning unit 
Robyn’s unit followed a very similar pattern to Karen’s, closely mirroring the unit 
outline used in the Researcher's Trial (Section 6.3) but with modifications to suit her 
class and timing.  Her group (and I think Robyn herself) were also unused to seeking 
their own answers to questions.  In her notes on their second lesson Robyn wrote: 

 

When they realised I was not going to answer their questions - I had said in this lesson 

no information would be given by me -  they became subdued, unwilling to ask anything 

or give answers.  Soon they discovered other girls could add to what they had 

contributed, and they even asked questions hoping others could provide the information.  

The discussion and questioning kept increasing and I found it difficult to keep up with the 

questions and even harder to bring the lesson to a conclusion!  (Robyn, diary lesson 2, 
undated) 
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On the lesson when the questions for the Museum visit were being gathered and 
extended,  there is evidence that the students’ questioning had developed greatly.  
Robyn recorded: 

 

We read a short article about southern right whales, and the questions flowed!  The 

hardest part was writing them all down!  And the questions inspired further questions. 

(Robyn, diary lesson 5, undated) 
 

 
Robyn’s reflections on the Museum visit show some similar views to Karen, but also 
indicate her preference for a little more control of the learning.  She recorded her 
thoughts in note form: 
 

Positives 

Girls really enjoyed the excursion. 

Girls motivated to find answers to their questions. 

Girls keen to work in pairs and small groups. 

Pleasure in finding answers. 

Brighter girls became absorbed in areas of interest to the point of abandoning their 

questions to pursue new lines of inquiry. 

Reactions to the excursion (on the way home) was that it was terrific. 
Times allocated seemed ideal - 1 1/2 hours first thing to find information, 1/2 hour for 

lunch, 1/2 hour in education room, 1/2 hour final look. 
Girls appreciated the exhibits, impressed with all areas. 

Most girls stayed focussed all day. 

Knowing their way around the Museum (done before work started) was excellent - no 

distraction or exploring occurred. 

 

Negatives   (these were mostly our fault!) 

Lots of questions could not be answered. 

Not related enough to endangered animal topic. 

Some girls drew incorrect conclusions from observation. 

The Museum, as a resource, is limited to displaying what an animal looks like, where it 

lives, sometimes what it eats.  Not much else. 

 

Next time 
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I would decide exactly what I wanted the girls to do - differentiate the groups so that the 

less able girls simply found answers to specific questions - appearance of animals, 

where, what, how many.  Not questions asking how and why.  They would get more 

satisfaction from that.  More able girls could have more open ended tasks - find out about 

an area of interest and note relationships to it. 

 

I’d also tell them what they would be required to do after the excursion so that they could 

use the Museum to explore their questions, keeping in mind where they were going with it 

all.  Things such as recording as a class the answers they found in different ways - a 

book of ‘where’ facts, a book of ‘interesting discovery’ facts, a project on certain kinds of 

animals, mapping ‘where’ answers, graphing ‘how many’ or ‘how big’ etc. 

 

If the focus was endangered animals, I’d get them to focus on ‘what do they eat’ 

questions or ‘what eats them’ or ‘how have their numbers been depleted’ (some exhibits 

mentioned pesticide dangers for example). 

 

I’d like them to think about why animals matter - especially those we don’t like - sharks, 

mosquitoes.  Not sure how the Museum could help here though. 

 

I was a bit concerned about reactions based purely on appearances - isn’t it cute, what a 

lovely colour, ooh, its revolting - with no further thought.  Perhaps a focus could be 

thinking about such animals with these comments as a starting point. (Robyn, diary 
2/11/95) 
 

Like the students in the Researcher's Trial, the students from Lawnviews GS also told 
me that they liked finding out their own information: (Different students are 
distinguished by number, J = me as interviewer) 

 

S 1: It’s our questions.  It’s what we want to find it’s not what they are asking us to 

find...It’s better, ’cause then we’re actually wanting to find out something we want to know 

instead of, like ‘OOh, why do I want to find out this?’ and, but we’ve got actual questions 

that we want to find.  

 

S 2: Yes, cause like you could find the information that you, you find interesting. 

 

S 3: I think, when we get to, like choose what we do, like I find interesting rocks and stuff 

and animals and stuff like that. 
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S 4: It was like - like we want to find out information that we like....On the topics that we 

like and that we find interesting, not what the teachers find interesting. 

J: Do you think you learn more that way? 

S 4: Yes, ’cause like we find out what we enjoy, not what the teachers, like, really enjoy. 

J:  And do you think it helped that you did stuff at school on this before you came? 

S 4: Yes, cause ...then we learn to think more. So we understood it better and then, the 

other things that we didn’t understand, we came to find the answers from here. 

 
S 5: Because you get to look around at what we don’t know.  So we can learn about what 

we want instead of going around seeing things that we already know.  

(Unidentified students, interviews 2/11/97) 
 
The teachers also commented during interviews at the Museum that the students were 
appreciating these opportunities, for example, Robyn told me: 

 

R: All of them were on task. I’m amazed, they go straight through, sit down, they have a 

look, they talk about what they know. 

J: What do you think led them to do that? 

R: I think the questions, like knowing what they were going to beforehand, what they 

were going to do. 

J: Do you think that would have been the same if they’d been given a regular worksheet? 

R: Uhm, not in the usual sort of, you know, fill in this worksheet sort of thing. 

J: But what’s different about what you’re doing now because they’ve got an enormous 

number of questions here. 

R: Well because they’re their questions. It’s what they want to know, what they’re 

interested in. (Robyn, interview 2/11/97) 
 



Lawnviews GS: in the classroom; discussing questions at the Museum; 
in the Bird Gallery; in the Hands-on Room. 
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Reflections and learning 1 
My immediate impression of the Lawnviews GS excursion was that the students did not 
have a wide enough focus - their school program had perhaps moved too quickly into 
work on Endangered Animals without sufficient basis on animal survival.  This meant 
that the students were seeking information only on endangered animals.  The other 
major and related issue that arose was the huge number and specificity of the children’s 
questions and their subsequent frustration at not finding enough answers.  All the 
questions that children from both classes had asked were collated and distributed to the 
girls.  This meant that they had about 160 questions!  Despite the fact that both teachers 
had emphasised to the students that they need only answer questions that they wished to 
answer, many of the girls were keen to answer as many as possible, and did not 
therefore allow themselves time to follow their own curiosity.  Some rumours spread 
amongst the girls during the day such as ‘we have to answer 20 questions’.  No such 
instruction had been given by either teacher.  It was notable that the slower students in 
the class were those who strictly followed their list of questions, while the brighter ones 
soon abandoned these and found other things of interest to investigate.  I believe that the 
strict school background of these girls - one where they had learnt to follow instructions 
exactly and completely, and one where book work was all-important - was the basis for 
their emphasis on answering questions.  Both teachers made comments that matched 
this view.  The students also had difficulty in generalising from information that was 
available.  For example, if their question asked about the food of a particular species of 
wallaby, they were not comfortable with generalising from information in a display of 
other wallabies which did not include their particular species.  Karen commented on this 
problem in her diary entry.   
 
A second issue which was raised by Karen, and by the Museum educator, Marian, was 
the need to have knowledgable adults at hand to scaffold the students’ learning.  Based 
on some of the students’ conversations, a number of misconceptions were formed or 
confirmed.  This aspect does not concern me so much if the learning taking place at the 
Museum is embedded in work which will continue at school.  There is the opportunity 
to uncover and discuss any misunderstandings as the learning and reporting proceeds at 
school.  As Marian commented, it would be difficult to have sufficient adults with 
adequate content knowledge accompanying the class.  Further, from my Education 
Officer experience I knew that adults frequently misled the students. 
 
The Museum visit was followed by further work in class on the topic, however the 
students were not aware that this would happen.  The students were not given a follow-
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up purpose for the visit.  This meant that they saw the answering of the questions as the 
end, not the means.  They had no purpose for finding these answers other than satisfying 
their own curiosity. While curiosity is very important, there may have been more focus 
on finding answers to a more purposeful set of questions if the students knew they were 
going to use this information to complete a project at school following the visit.  On a 
more positive note, the students were pleased to be seeking answers to their own 
questions.  They also enjoyed the freedom to move when and where they wished.   
 
I was intrigued by the method used by these teachers to orient the students to the 
Museum.  At first I felt quite uncomfortable about the students being taken quickly 
through the four galleries, and certainly some of them were just finding things of 
interest when they got dragged away.  The process did however have an excellent 
outcome in that the students could move completely independently through all the 
spaces for the rest of the morning, with some knowledge of what they would find in 
each place.  I concluded that it was a useful process. 
 
From this first Trial, then, I identified several factors which I considered to have an 
impact on the effectiveness of the framework: 
 
• The first was the range, type and specificity of the questions.  From this Trial I felt that 
it may be better for the students to come to a museum with ‘areas of inquiry’ rather than 
specific questions.  Perhaps they could write more specific questions based on their 
viewing of museum displays to research back at school.  A suggestion made by Marian 
was that the students’ questions be culled by a museum educator to better match the 
museum displays.  
 
• Secondly, this Trial broadened my view of ways in which the students could be 
oriented to the museum. 
 
• Thirdly, and related to the types of questions, is consideration of the best use of the 
museum as a resource for a topic.  For a teacher to correctly select a suitably broad topic 
for the visit in order to maximise use of the museum’s resources, needs subtle and deep 
understanding of both the topic itself and the nature of the museum displays.  This 
factor is problematic as few teachers would have the necessary level of understanding.  
Perhaps the answer to this quandary lies in better liaison between class teachers and 
museum educators, an issue I will address further in the final chapter of this dissertation.   
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•  Fourthly, this Trial revealed the need for careful placement of the visit in the school 
program.  I considered that an important difference between the experiences of the 
Researcher's Trial and the Lawnviews GS Trial was the intended use of information 
gathered on the visit.  The Researcher's Trial students were seeking information to help 
with their in-depth studies and were broadly looking for what animals need to survive, 
information which was leading them towards understanding why animals were 
endangered.  On the other hand, the Lawnviews GS visit was geared, more directly, at 
‘learning about endangered animals’, on which there was less specific information in 
the Museum.  Having a specific task for which they were gathering their answers may 
have helped to focus the students’ selection of questions to answer.  The students need 
to understand a clear purpose for finding information on the visit, closely related to 
known school activity after the visit.  The Lawnviews GS students had no outcome in 
their minds, they were unaware of the purpose of gathering this information for a further 
project.  This Trial highlighted a subtle but vital development from the idea of simply 
having topic-related activities before and after the visit.  The students need to 
understand the connection between the visit and the follow-up activities, as well as the 
preparatory activities, before they go on the excursion. 
 
•  Finally, the impact of the students’ previous experiences at school, on excursions, and 
at home, became highly significant.  Introduction of a new way of learning may need 
time for the children (and the teacher) to become accustomed to the expectations and 
processes.  This did not prove such a problem with the Researcher's Trial school, as 
these students had more experience with independent learning and thinking.  While the 
students from Lawnviews GS apparently enjoyed the opportunity to be investigating 
their own questions at school, the presence of the long list of questions for the Museum 
visit seemed to place many of the students back into a ‘must complete the worksheet’ 
mode.  Another aspect of the students’ prior experience was their wealth of home and 
school resources.  The students had access to a very wide range of books, CD-Roms and 
videos which they had used before their visit.  As one of the teachers commented, their 
level of knowledge had in some cases already surpassed that provided by the Museum 
displays. 
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THE SECOND TRIAL:  
TREELAND PUBLIC SCHOOL studying ABORIGINAL TECHNOLOGY 
 
Class profile 
Treeland PS was a public school located in a moderately wealthy northern suburb of 
Sydney.  Two co-educational Grade 5 classes participated in the project, each with 25 
students with an average age of 10 years. One class had 10 girls and 18 boys, the other 
had 18 girls and 10 boys.  While each of these classes had three students using English 
as a second language, they were all fluent in English.  The classes in this school are 
streamed.  These classes were normally taught Science and Technology by a specialist 
teacher.  For this project the class teachers took the whole unit with the class.  The 
teacher of the ‘A’ class described her students as: 
 

Students with high motivation and an innate desire to learn.  Orally fluent and highly 

literate for their age/stage of development. (Dianne, diary note, no date) 
 
Teacher profiles 
The two teachers from this school have been given the names Pam and Dianne.  Pam 
had over 25 years of teaching experience, had taught in England, Canada and Australia 
and had taught secondary as well as primary aged students.  Pam’s childhood memory 
of museum excursions was that museums were stuffy, forbidding, overwhelming places 

where you stay only a short time.  Never able to stay at things you wanted to see.  As a teacher 
her prior views comment was:  Always on watch-out for unruly children who are inattentive, 

likely to wander away, run amok, and she added the word tense.  Dianne was unable to 
attend the preliminary seminar and was replaced by the specialist teacher who then 
passed the information on to her.  Dianne described herself as:  

 

Experienced professional, 25+ years teaching. Uses a variety of strategies including 

cooperative and accelerated learning techniques.  Experiments with strategies - up to 

date with current practice.  (Dianne, diary note, no date) 
 
Pam and Dianne’s learning units 
The two classes from Treeland PS worked in parallel.  They had done about two weeks 
of work on their topic of Aboriginal Technology before visiting the Museum.  During 
this time they did four ‘activities’, some of these ‘activities’ spreading over several 
days.  They started with a class brainstorm on Aboriginal people’s needs for survival, 
and created a class Needs Map, then led from this to discuss the technologies developed 
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to satisfy these needs.  The students individually wrote down what they knew about 
each of the major needs areas and subsequently each selected one of these areas to 
study.  Groups were formed comprising students with a similar interest area.  Using 
materials provided in class, they started some research on their chosen area and began 
recording questions about their area of interest.  The interest topics were: tools; housing; 
food; religion, beliefs, legends; origins; social groups; dress; medicine; music & games; 
art; education; Aborigines today. 
 
The students from this school were fortunate to have a bush area as part of their 
playground, so they worked in groups to create shelters using materials they could find 
in the bush.  This activity stimulated further questions.  One session was spent 
discussing the Museum visit, its purpose, what the Museum had to offer as an 
information resource, and what they would be doing on their excursion. 
 
The two classes went to the Museum with only their two teachers, no other 
accompanying adults.  Each class stayed together as a single group during the 
excursion.  They had approximately one hour each in two related Museum sections - the 
Aboriginal Hands-on Room, and the Aboriginal Australia gallery.  In between these two 
sessions, they spent a short time in an unrelated children’s activity area and had lunch.  
They were at the Museum for a total of 3 hours (including lunch).  The students brought 
sheets containing all the class questions, as well as copies of a worksheet that had been 
produced by the Museum educators.  In the Aboriginal Hands-on Room the students 
were given an illustrated talk by an Aboriginal Education Officer, which lasted about 
half an hour.   They spent the rest of the time doing activities provided in the room and 
using the other resource materials, artefacts, posters, maps etc that are available.  
Although they were in the Aboriginal Australia Gallery as a whole class, the gallery is 
large and they worked in small friendship groups, moving where and when they chose. 
 
During the excursion I accompanied and observed one of the classes, while Marian 
observed the other.  My class went first to the Aboriginal Australia Gallery.  The 
students used their two possible ‘worksheets’ in varying ways.  Many of them started 
with their own questions, then when they had answered these, turned to the Museum 
worksheet.  Some students worked progressively through the Museum worksheet, but a 
number of others answered only the section in the worksheet which addressed their 
interest area.  They told me that using the worksheet in this way helped them to find 
more information on their interest area.  The students worked well in groups, often 
sharing the research tasks.  When the class moved in to the Hands-on Room after lunch, 
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they had many questions to ask Kate, the Aboriginal Education Officer.  During her 
introductory talk, they asked questions which had arisen from their viewing of the 
gallery.  Most of the students worked well when they began to do the activities, and had 
abandoned their question sheets by this time.  After ten or fifteen minutes however, 
some started to become restless and ‘play’ with the artefacts.  By this stage they had 
been at the Museum for nearly three hours and I consider that this may have been too 
long with so few changes in strategy. 
 
The other class was very quiet and attentive during Kate’s talk (which was the first 
activity for them).  Both Kate and Marian commented that they asked few questions and 
appeared to have little background knowledge.  This would be expected as they had 
done only a little work on the topic.  After Kate’s talk, the teacher stepped in and told 
the students to get their clip boards and use the information in this room to find their 
answers.  This would not have been the way I would necessarily have expected them to 
use this room - but they were certainly focused and keen to find information.  It did, 
however, mean that they did not get a chance to do all the activities, or see the whole 
room, as they were concentrating only on the section related to their own interest topic, 
and being restricted in the opportunity to have hands-on experience with the artefacts.  
The students had many more questions for Kate at the end of their session in the Hands-
on Room.  The research they were doing in here had apparently stimulated many more 
questions.  This group stayed focused during their afternoon session in the Aboriginal 
Australia Gallery.  Marian made no comment about restlessness or tiring. 
 
Dianne wrote a diary entry for the excursion: 

 

This was an identifying and gathering information excursion.  The children were 

encouraged to actively seek and record information.  Armed with their questions they 

quickly settled into investigation mode in the ‘hands-on’ room. The talk by the Aboriginal 

Education Officer was excellent and encouraged a range of diverse and thoughtful 

questions from the students.  This was an excellent introduction to data collection and 

further stimulated the children’s interest.  No-one changed their interest topic although 

they knew they could.  The students seemed to explore many facets in the room but were 

keen to find answers to their particular area of interest.  The Aboriginal section [the public 

gallery] lent itself to further data collection.  By now the children were beginning to 

classify and categorise data eg learning that Aboriginals came from different 

environments and that their use of technology was attuned to these environments.  
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Students were able to compare and contrast the different environments and make 

generalisations about the use of technology by the groups. 

This was a very successful exercise and was the right duration - not too long.  The 

students worked together in social groupings to discuss and record (and seek out) 

information. (Dianne, diary 9/11/95) 
 
These classes were given no Museum orientation.  They were simply taken straight to 
whichever room they were visiting first.  As they were not to be moving freely this was 
perhaps not so important.  It was interesting to note however that the description one 
student group gave me, of how they went about their viewing in the Aboriginal 
Australia gallery, clearly showed orientation to the gallery when they first entered: 

 

J: What did you do first? 

S: Looked around first, found where most of our base informations are so we just went to 

those sections and then we wrote them down after we viewed most of them. We had a 

quick look and then we go round and then we studied them harder. (Unidentified 
student, interview 9/11/97) 
  

These students answered my questions about finding their own information in very 
similar words to the Lawnviews GS students, for example: 

 

J: when you go on an excursion, would you prefer to be given a worksheet that your 

teacher made up or one that has your own questions? 

S: Oh, your own. 

J: Why? 

S: Well because they’re your own questions that you want to find out yourself, not what 

your teacher wants you to find out. (Unidentified student, interview 16/11/97) 
 
A Treeland PS student told me about the value of linking Museum and school learning: 

 

S1: Yes, but [if we hadn’t done work at school] I think that it would sort of been harder to 

like realise what you really wanted to  -  cause before we came, at school we did a big 

mind map of things and then we sort of found out what was interesting to us and what 

wasn’t and, um, so now we sort of know what we’re interested in. But if we came without 

doing anything at school I think we’d probably not really know where to start. 

(Unidentified student, interview 16/11/97) 
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Not all the students in this group were so convinced about the value of the link, or 
indeed kept a very tight focus. 

 

S2: I don’t know. I think I’d just get the same amount of information anyway because I’m 

just looking around and looking up information and um … 

J: So you’re not zeroing in on the thing that you’re particularly interested in or …? 

S2: No, I’m just looking at everything. 

J: Looking generally, uh huh. What about you? 

S3: I’m looking at everything as well...I’m reading all the little things and just writing ones 

down about weapons and ... 

J: Ah, so you do have some kind of focus? 

S3: Yep. (Unidentified students, interviews 9/11/97) 
 
During my interviews with the children as they worked in the galleries, they showed me 
that they were bringing information together and relating relevant displays.  They were 
also linking what they were seeing with discussions that had been held at school. 
However, few students seemed to be broadening their interests, they seemed to be 
sticking rigidly to their own interest topic. 
 
Following the visit, they had six more school-based activities including further research 
on their topics, a session on synthesising and presenting data, a practical session back in 
the bush to cook dampers in the ground, and finally group presentations to the rest of 
the class.  Students in each group presented what they had learned as well as showing an 
artefact or display they had made.   
 
Dianne wrote of this in her diary: 

 

Each student presented their project/assignment.  There was a great variety of 

presentations both written and oral.  Students enjoyed showing off their work and 

preparing a huge wall display and artefact display.  Some very original artefacts ...the 

group doing performance put on a “performance” using their musical instruments and the 

medicine group gave a comprehensive talk while showing their versions of aboriginal 

medicine.  ...Remainder of the class were intrigued with the more unusual research.  

Written work was presented in scrolls, booklets, cardboard, 3D mapping etc.  The large 

board display proved to be of great interest to the group.  (Dianne, diary, activity 12, 
undated) 

 



Treeland PS: in the playground; in the Aboriginal Gallery; 
and in the Hands-on Room. 
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Reflections and learning II 
My impression immediately following the Museum excursion was that this visit was 
more successful than that of Lawnviews GS.  The concern about number and specificity 
of questions was totally absent.  These students were more focused on their own interest 
areas and had generally about four or five broad questions to research within that area.  
Perhaps because they were at the beginning of their topic and had done only a little 
book research before the visit, they had very general questions and little prior 
knowledge, both elements contrasting with Lawnviews GS.  Examples of Treeland PS 
questions were: 

 

What type of accommodation did the Aborigines have? 

Were there any ceremonies just for women? 

What were tribes? How big were they? 

Did the Aborigines know anything about medicine? 

How were the sick treated and by whom? 

 
From the experience of this visit, I identified further factors that impact on the success 
of the framework approach to visits.  One is the topic and the format and style of the 
relevant exhibits.  The Aboriginal Australia Gallery was an informative gallery which 
had narrative style information, rather than very specific facts, or just names and places 
which often occurred in the ‘animal’ galleries. 
 
I mentioned in my reflections of the Lawnviews GS visit, that more adults would be 
useful.  Treeland PS students however worked well with only their class teacher.  The 
location of all the relevant material in only two places in the Museum, and the large size 
of these spaces, allowed one teacher to be with a whole class while still giving the 
students choice in their movement within that space.   
 
The manner in which the students used the Museum-provided worksheets indicates a 
possible approach to material provided by an institution, which may be a sensible half-
way measure between student generated questions which do not match the displays and 
museum-generated questions which do not match the students’ interests.  The museum 
could develop sheets which include questions or research ideas grouped by topic, from 
which the students can select those of interest to them. 
 
Another observation, which I had also made in the two earlier groups (the Researcher's 
Trial group, and Lawnviews GS) was that the students’ level of concentration seemed to 
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come in waves ie they had periods of deep concentration and periods of much shallower 
scanning and wandering.  Changing concentration level may be another ‘natural’ 
learning behaviour, like many of the others found in family groups. Screven  (1995) 
talks about ‘psychological fatigue’ and periods of passive and active involvement, 
which appear to be analogous to my observations.  It may be an important factor which 
needs to be considered by teachers supervising students.  If less focused periods are 
allowed and the students are not pushed into working constantly, then the overall time 
may be more productive.  This behaviour would seem to link well with visitors’ need 
for physical rest and refreshment. 
 
Having an expert who spent considerable time with the students in the Hands-on Room 
also proved very valuable with this group.  She was a contact person to whom they 
could direct questions, and who could help to shape their learning.  Both groups asked 
her many questions, particularly after they had either been looking at the activities and 
artefacts in the Hands-on Room and/or in the gallery.  This session was similar to the 
‘ask an expert’ session in the Researcher's Trial. Unlike in the Aboriginal Hands-on 
Room, the Museum educators are present only briefly in the Animals Hands-on Room 
at the Museum. The Lawnviews GS teacher commented on her and the girls’ 
disappointment that they did not seem able to ask questions of the Museum staff in that 
room.  One of the important resources a museum has is its expert staff.  The opportunity 
to interact with these people was greatly valued by teachers and students from Treeland 
PS. 
 
From the second Teachers’ Trial, then, I identified the following issues which would 
impact on the development of the framework: 
 
•  I strengthened my view that taking general questions or areas of inquiry to a museum 
is of more value than specific questions. 
 
•  Secondly, I realised that different strategies for the museum visit may need to be 
developed to match the different styles of the relevant exhibits and galleries. 
 
•  Thirdly, I felt that holding the visit early in the school unit can be beneficial.  This 
early placement led these students to have more general areas of inquiry, and a lower 
level of detailed prior knowledge, while having sufficient preparation to know what 
they wanted to find out.  This may address the issue raised in the Lawnviews GS visit of 
the students having more factual knowledge than the displays were providing.  There is 
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a need, however, to help the students to use museum displays effectively, and guide 
them not only to fact gathering but also to be extracting, comparing, and synthesising 
information that is presented, and using the full range of sensual experiences available.  
 
•  Fourthly, the opportunity to ask an expert questions of particular interest is highly 
valued and valuable. 
 
•  Finally, the need to allow for mental rests may be as important as the need for 
physical rests. 
 
THE THIRD TRIAL:  
BEACHSIDE PUBLIC SCHOOL studying ANIMAL REPRODUCTION 
 
Class and teacher profile 
Beachside PS and the teacher, Kay, who participated in the Researcher’s Trial, have 
been described in Section 6.2.  The class was again a Grade 5/6 composite class and 
included half of the students who had participated in the Researcher's Trial.  Grade 6 
consisted of 7 girls and 7 boys, while in Grade 5 there were 8 girls and 5 boys.  The 
class profile was very similar to that in the Researcher's Trial. 
 
Kay wrote on her prior views sheets that as a child she considered museums to be dark, 

overwhelming, dangerous, serious, hard places, whereas now she finds them really exciting 

valuable resources to society for learning not teaching.  She made several comments about 
excursions.  She said they were often a ‘fill-in’ activity when the students were bored 
with classroom work, and added that they were Often the only hands on experience and 

often tokenistic.  There’s a full expectation that the museum staff would do all the work.  
Interestingly, she made no comment about a change in attitude following her experience 
with the Researcher's Trial.   
 
Unfortunately, I have a more restricted range of data for the Beachside PS Learning 
Unit. The teacher did not keep a diary and was unable to attend the teachers’ de-brief 
meeting.  Marian was also unable to observe this group, however one of the other 
Museum educators, Sharon, accompanied one of the groups through the Museum and 
provided me with her perspective.  This account is therefore based on my and Sharon’s 
reflections, and an interview with the teacher during the visit. 
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Kay’s learning unit 
This class was studying the topic of Reproduction.  Before the Museum excursion they 
had done about two weeks’ work consisting mainly of book research and question 
raising.  Kay told me that the students had broadened the topic considerably from her 
initial intentions, and included a range of aspects including mating, babies, family and 
continuation of the species, linked to food chains.  This last aspect was interesting as it 
suggested some linking with their previous years’ school-museum study.  Kay also told 
me that as soon as she introduced the topic and the way they would be studying it, the 
Year 6 students (who had participated in the Researcher's Trial) immediately started 
developing their own questions.  In addition, these students showed an interest in a 
much broader spectrum of animals including insects, while the Grade 5 students were 
mainly concentrating on mammals. 
 
I visited the school during the week before the visit and talked to the students and to the 
teacher about the insights I had gained from the two previous Teachers' Trial visits.  I 
discussed with the students the breadth of their questions and the need to make sure they 
were not so specific that they could not be answered.  I also suggested that they could 
use the Year 6 students’ knowledge of the Museum from their previous year to help 
them select questions which were likely to be answered by the Museum displays.  I 
talked to the teacher about working in small groups which would allow both mental and 
physical rests as and when the children needed them, as well as choice in timing and 
movement.  I also discussed with her the possibility of visiting the Museum’s Search 
and Discover room, an investigation centre within the Museum which is not normally 
open for school groups.  It contains extensive private research resources including 
books and journals, specimens and computer data links and programs. 
 
The single class went to the Museum with their teacher and two parents. It had been 
anticipated that there would be two more parents, however they were unable to come so 
Sharon (Museum educator) and I became surrogate ‘Mums’ for the day.  Kay had a 
large class, so there were five groups with about seven in each group.  I talked to Kay, 
Sharon and the two mothers before they started and asked them to let the children lead 
the day - let them decide where they went, how long they stayed in each place, when 
they had their lunch break and so on, or in other words to act as if they were a family 
group in which the children took the lead.  This procedure seemed to work very well.  
The two mothers were very much in tune with the whole approach and were happy to 
follow my suggestions. 
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The other aspect that was different about this Trial was that we went into the section of 
the Museum called Search and Discover.  Special permission had been obtained to try 
allowing a class with specific research interests into this centre, which is not normally 
open to school groups.  Each of the Beachside PS groups was timetabled for about 20 
minutes in Search and Discover.  Apart from this section of the day which needed to be 
timetabled,  all but the last 20-30 minutes of the day (which was from 10:30 am-1:00 
pm) was free for the groups to move as they pleased.  In the last session the whole class 
was taken to Tracks Through Time, a human evolution gallery. 
 
From my diary of the day: 

 

My view was that the best aspect of today's visit was the small groups.  I think the 

broadening of the questions was to some extent successful, although it was hard to judge 

as, like in the previous year, it seemed that the question sheets ended up in their pockets 

fairly quickly.  The group I was with for most of the day were very learning-oriented the 

whole time, in the sense of looking with interest and relating things they saw to what they 

had been talking about at school.  They were not too obviously sticking with the 

reproduction theme, and I don't think looked very specifically to answer their questions - 

but it was very clear that the preparation at school had given them a focus and something 

to hook the new information onto. 

 

At one time I left my group to see how the others were getting on and when I got back to 

them they were (impatiently) ready to move on - it was very obvious when they were 

being hamstrung in terms of determining their own pace.  They were good about deciding 

amongst themselves where to go next and when they were ready to move on, and when 

they wanted to stop and sit down and have something to eat. (Researcher diary, 
20/11/97) 

 
Sharon’s report on the day included a strongly positive response from her group of 
students to the use of Search and Discover and also for the presence of a staffed ‘Please 
Touch’ table in the mammal gallery.  She also reported that the students enjoyed being 
able to move around in smallish groups.  The students suggested to her that it would be 
good if each group could have an expert with them to help their learning.  The students 
in her group who had come last year, told her that they were able to answer more of 
their questions this time.  However, they felt that this time some of their questions were 
too broad, and suggested a mixture of broad and specific questions would be good. 
 



Beachside PS: having a break at a time they chose; 
in Search & Discover with computers; and with specimens. 
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Reflections and learning III 
The major contribution to my development of the framework from this group’s visit was 
the success of having smallish, autonomous groups.  The impact of being able to choose 
when they moved was made clear to me by the behaviour of the students in my group. 
On two occasions during the day, circumstances meant that they had to stay longer than 
they wished in one room.  On the first occasion, my researcher/observer role took me 
away from the group for a while and on the second occasion we had to wait a short 
while for our turn in Search and Discover.  Their behaviour clearly changed.  Their 
interest waned and they became restless.  They went back and wandered through the 
room again, but the level of attention was much lower than it had been during the earlier 
time in that space.  This emphasised to me the importance of allowing students to move 
on when they are ready, in order to keep their interest level high and avoid unwanted 
behaviours. 
 
As mentioned earlier, half of this class had experienced a similar school-museum 
learning program in the previous year when they participated in the Researcher’s Trial.  
These students settled easily and quickly into gathering questions at school, and into a 
learner-directed approach in the museum.  While these resultant behaviours contrast 
with the experiences of the Lawnviews GS students, together they emphasise the impact 
of previous learning experiences in school and at a museum.    
 
The results of this Trial also confirmed the advantage of considering the breadth of the 
questions.  I had asked these students to consider their questions carefully in the light of 
their previous experience in the Museum, and to not be too specific in their 
requirements of an answer.  The result was that the questions brought by the students 
were of a very mixed nature - some were still quite specific, while others were very 
broad. The students commented, and I agree, that a mixture of question styles provides 
the best opportunity for finding the information they seek. 
 
The students were clear on the desirability of having people with expert knowledge to 
talk to the students.  They suggested that it would be good for the small groups to move 
around the museum with an ‘expert’.  The smallish groups that operated within this 
class each had an informed adult with them who was able to guide their viewing.  All 
the adults, including the parents with this class, although not necessarily having 
extensive natural history knowledge, understood well the approach to learning that was 
being practised and helped the students with their learning rather than taking a dominant 
role.   
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Allowing the student groups considerable autonomy, while moving in the company of 
an adult who could scaffold their learning, afforded an atmosphere very like that of a 
family group, and highlighted the value of creating such an atmosphere on school 
excursions.   
 
In summary, four major points arose from this third Trial:   
 
•  The first point is the use of small groups which have a structure and a level of 
autonomy similar to that of a family group.  This Trial showed that such grouping can 
be implemented on a school excursion, and that it was enjoyed and valued by the 
students.  In this case groups of about seven students with an adult effectively 
conducted their entire visit at their own pace, visiting where they chose and having 
breaks when they wished.   
 
•  The second point, which leads from the first, is the use of informed adults to 
accompany each group of students.  The more informed the adult is, on the content area 
of the visit and/or the learning approach being used, the better they will be able to 
scaffold the students’ learning.  I recognise that this may be difficult to implement and 
will discuss this further in Chapter 9. 
 
•  Thirdly, this Trial showed that a mixture of specific and broader topic area questions 
may be useful.  This allows the students to attempt to follow very specific interests if 
they wish, while also ensuring that they will find some information to match their 
broader questions or areas of inquiry.  The students are less likely to be frustrated and 
disappointed at not finding answers to their questions, as were many of the Lawnviews 
GS students. 
 
•  Finally, with increased experience at using a learner-directed approach to museum 
visits, the students and teacher will become more comfortable and competent at 
approaching museum excursions with a learning orientation. 
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THE FOURTH TRIAL:  
STREETSCAPE PUBLIC SCHOOL studying ANIMAL SURVIVAL 
 
Class profile 
Streetscape PS was a public school located in a low socio-economic inner western 
suburb of Sydney.  The two classes were both Grade 5, with most students 11 years old.  
The students were from a wide range of cultural backgrounds.  For example, in one of 
the two Year 5 classes involved in this study, 29 of the 30 students used English as a 
second language.  The students’ first languages included Vietnamese, Arabic, Tongan, 
Greek, French Creole, Serbian, Chinese, Portuguese, Indonesian and Fijian.  The 
students were also wide ranging in their academic achievement: five students in this 
class were identified by their teacher as Learners At Risk, while there were three others 
identified as Gifted and Talented.  The other class from the school had a similar profile. 
 
Teacher profile 
The two teachers from this school will be referred to as Andrew and Jim.  Andrew had 
been teaching for seven years in the outer and inner western suburbs of Sydney (in low 
socio-economic areas).   Andrew’s personal prior impressions of museums were that 
they were:  easily accessible, user friendly environments, hard to make sense of, big  and of 
school visits:  hectic, so much to see, many diversions, can be hard to get children to focus, 

supervision. 
 
Jim had been teaching for 14 years in a wide range of settings including Aboriginal 
communities in the Northern Territory, adults in a Technical and Further Education 
college and a wide range of infants and primary classes in New South Wales.  He held 
an executive position at Streetscape PS at the time of the Teachers' Trials.  Jim’s prior 
views of museums were that they were a bit old fashioned.  Of school visits, he wrote: My 

excursions to museums and art galleries have always been extremely successful;  perpetual 

fear that children will destroy some precious exhibit; some supervision problems. 

 
Andrew’s and Jim’s learning units 
Streetscape PS, the last of the four schools was quite different from the previous schools 
in its student makeup. These highly multicultural classes presented new challenges for 
the framework.  The two teachers were very keen to use the learner-centred approach, 
and one of the teachers, Andrew, had already used a similar approach with a previous 
excursion to the Observatory.  
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The two teachers planned their unit together although modified it during its progress to 
suit their classes’ needs.  Ten specific class sessions plus other private study times, over 
a period of six weeks, were held before the Museum visit and there were two more 
weeks of classwork after the visit.  Considerable emphasis was placed on animals and 
animal survival, using the Endangered Animals theme as a stimulus for studying 
survival, rather than being the main learning outcome.  Their Units culminated in three 
student reports:  a mini-report on an animal of their choice, small group work to answer 
as many of the class questions as possible, and finally students were asked to choose an 
animal, draw a mechanical/computerised robot version of the animal, label its features 
then write a description of its habitat, feeding requirements, reproduction, enemies etc. 
 
When I visited the school before the Museum visit, I spoke to the teachers about 
question breadth rather than specificity and encouraged the idea of working in small 
autonomous groups at the Museum.  While observing the classes in action, and talking 
to some of the children about the questions they were preparing for the visit, I realised 
that there was an added dimension to their preparation of questions.  Owing to the 
multicultural nature of these classes, many students had little understanding of which 
animals were Australian or that the Museum they would be visiting holds mainly 
Australian animals.  It was apparent that the teachers had not thought about this 
themselves.  I spent some time talking to the classes about the types of animals they 
might find at the Museum.  Subsequently the teachers, recognising the difficulty, spent 
the time between my visit and the Museum excursion helping the students to select 
suitable questions.   
 
Due mainly to language difficulties, these students also needed more guidance in their 
search for information, both in the class and library and at the Museum.  To meet this 
need the teachers had developed an excellent matrix worksheet for the students which 
gave them a frame to work within while still giving them choice and flexibility in the 
information they sought and gathered.  The classes used this sheet during their book 
research in school and then again at the Museum.  On the Museum visit, they also had a 
selection of their class’s questions printed on the back (one class), or their own 
questions written on the back (the other class).  I felt that this sheet was an excellent 
tool in this school’s circumstance, and that the idea may work well for many other 
groups. It provided both a scaffold and freedom of choice.  The matrix sheet used by 
Streetscape PS is in Appendix 16. 
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The students were extremely excited when they first walked into the Museum - it was 
apparent that many of them had not been to the Museum before. The level of excitement 
continued to be high throughout the day. 
 
The two teachers behaved differently to each other on the day of the excursion.  Jim 
seemed quite nervous and concerned about his students’ behaviour.  Although this 
school brought several parents with them and the students were grouped with a parent, 
Jim still kept all his class together for the whole day, so the idea of group choice in 
movement was lost.  In addition, he made all the decisions about when and where the 
class moved, and a few times I observed him moving them on even though most of the 
students were still keenly looking at the room they were in.  I was following this class as 
they entered the mammal gallery: Jim gathered them at the entrance and gave them a 
little talk, telling them to behave and not touch anything.  I had to carefully interrupt and 
explain that in fact the specimens in here could be touched.   
 
In contrast, Andrew was quite happy for his class members to work independently in 
their parent led groups, and enthusiastically worked with the children throughout the 
day giving them considerable freedom and choice.  He actively encouraged his students 
to engage in all possible learning opportunities.  Despite Jim’s concerns (and to some 
extent mine having seen the students’ behaviour at school), there were no discipline 
problems at all.  All the students worked for a full two hours in the morning without a 
break - one hour each in the Hands-on Room and in the galleries. 
 
The learning behaviour of students from Streetscape PS was different from that of 
previous groups. They tended to be easily led by other class members.  If some children 
found something of interest, then most of the other children would follow that interest.  
This following behaviour also happened in terms of answering questions: rather than 
selecting their own questions to answer or animals to write about, they tended to follow 
what others were doing.  I suggest that this reflects a lack of experience in a museum 
setting and in choosing their own learning, which was no doubt exacerbated by their 
need to rely on each other to help with the language. 
 
The afternoon session was most interesting.  During this session each class stayed 
together as a group and went either to the Discovery Space, with hands-on 
environmental interactives, or to the Dinosaur Gallery, which was included as a ‘treat’.  
I was following Andrew’s class during this time and was amazed, as was Andrew, by 
their behaviour in the Dinosaur Gallery.  They immediately broke into what I would call 
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‘school museum behaviour’ - the sort of behaviour I had seen many times in the 
Baseline Study.  They were running, calling out to each other, disappearing and hiding 
from the teacher, pushing each other, and looking only very superficially at the displays.  
There are many possible explanations for their behaviour, one obvious one being that it 
was late in the day.  Andrew, however,  immediately explained it as being because they 
had no purpose for being in here.  This same group immediately calmed and settled 
down to doing the activities in the Discovery Space.  A selection of students from the 
two classes were taken to Search and Discover and worked very well in here also.  This 
behaviour change was a fascinating result with regard to the framework, and clearly 
indicated that having a purpose can have a major impact on the students’ museum 
learning behaviour.  This behaviour contrasted with that of the Lawnviews GS students 
who enjoyed visiting the Minerals Gallery, which was unrelated to their topic.  I would 
suggest that the difference was that the Lawnviews GS girls chose to visit this area, 
while the Streetscape PS students were taken to the unrelated exhibit by their teacher 
 
In the follow-up interview with Andrew he emphasised the value of having a clear 
purpose and preparation for the visit: 

 

[It was] great, they definitely had a purpose and because they did quite a lot of work with 

different animals, then they had more than just one thing to look at and not only did they 

have to focus on the animals that they wrote the questions for but they also understood 

the whole range of things that were in there....So it made it more relevant.  The whole 

place became relevant to them.  (Andrew, interview11/12/97) 
 
Andrew also told me that next time he would visit the Museum again himself before the 
school excursion, so that he was very familiar with it.  He commented that the students 
worked well in the Museum and found answers to most of their questions.  He had been 
doing small group work and personal research in the classroom through the year so the 
students were used to finding things out for themselves. 
 
When I interviewed Jim about the excursion and asked him how it went and why, he 
told me that he felt that it went very well and the students behaved very well.  
Interestingly, the reasons he gave were all related to the Museum itself, he did not once 
mention the approach used on the excursion or at school.  In the de-briefing session, 
however, he did talk about the freedom of movement and the children having their own 
questions as contributing to the students’ learning orientation during the excursion. 
 



Strcctscape PS: in the Mammal Gallery; sharing learning with the teacher; 
handling specimens; taking notes. 
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Reflections and learning IV 
This fourth Trial provided further evidence of the impact of the students’ prior learning 
experiences and their personal backgrounds.  While the highly multicultural nature of 
the classes created some special preparation requirements regarding language and 
familiarity with the Museum’s content, it made no difference to their learning behaviour 
on the excursion itself.  These students were as learning-oriented and involved as each 
of the other groups. 
 
Secondly, this Trial revealed, perhaps more than any of the earlier Trials, the impact of 
the teachers’ attitudes to excursions, to the Museum, and to the elements which impact 
on learning.  The room where Jim had mistakenly told the students not to touch, was the 
one to which all the teachers had been taken during the Introductory Seminar, and we 
were all touching the specimens on this occasion.  Yet despite this experience, Jim still 
seemed to carry the ‘Museums are don’t touch!’ attitude.  The museum excursion 
expectations and attitudes of the teachers are a major issue in changing approaches to 
museum excursions.  
 
This Trial clearly underlined the importance of having a clear purpose on determining 
the students’ learning orientation during the excursion.  When these classes were taken 
to an area of the Museum that did not relate to the topic they were studying their 
behaviour dramatically changed. 
 
From the Streetscape PS Trial, I gained the following insights: 
 
•  Careful consideration needs to be given to the students’ prior experiences.  Students 
with less familiarity with the museum to be visited and/or the study topic and its 
Australian context, need to be given further and more specific preparation for the 
museum experience than other students for whom the museum experience may be more 
familiar. 
The framework is, however, effective with students from a multicultural or low socio-
economic background.  
 
•  Giving the students a clear purpose for their learning on the excursion by integrating 
school and museum studies, facilitates learning-oriented behaviours.  If the students 
understand no clear purpose for being taken to a particular exhibit, their behaviour may 
change and no longer be learning-oriented. 
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•  The teachers’ own museum experiences and attitudes to museums and excursions 
impacts on the way in which they manage their students at the museum.  Different styles 
of managing the excursion were apparent between the two teachers in this Trial, and 
reflected their declared prior views and attitudes. 
 
 
8.5 TEACHERS’ IMPLEMENTATION AND PERCEPTIONS OF THE 
 FRAMEWORK 
 
Having described the four Teachers’ Trials and outlined my reflections and insights 
from each, I now turn to a more specific analysis of the implementation of each Guiding 
Principle of the SMLF by the teachers participating in the Teachers' Trials.  In addition 
to my reflections on each Trial, this analysis is based on data from interviews with 
teachers, the de-briefing seminar discussion, teachers’ diaries, and an implementation 
ratings questionnaire, described below.  
 
An implementation ratings questionnaire was used to investigate the teachers’ and 
observers’ views of the actual level of implementation of each of the framework 
guidelines.  The ratings questionnaire consisted of a list of statements based on the 
framework guidelines with a 1 (low) to 5 (high) rating scale next to each item (see 
Appendix 17).  Teachers were asked to rate the extent to which they felt each guideline 
was implemented on their visit.  Five of the teachers (2 each from Lawnviews GS and 
Streetscape PS and one from Treeland PS) filled out these forms.  In addition 
questionnaires were completed for each visit by me and by the Museum educator who 
observed the visit.  The results of these ratings are presented in Tables 8.3, 8.4 and 8.5.  
The statements which were randomly ordered in the questionnaire have been sorted into 
Guiding Principle groups.  Following each table is the list of guidelines referred to by 
number in that table.   
 
There is considerable variability in implementation ratings between and within schools.  
In some cases this was caused by the Museum educator or my lack of awareness of 
activities which had happened at school.  In other cases the participants and observers 
had clearly different perceptions of what had happened.  Most importantly, however, 
some of these variations reflect the different ways in which the teachers in the Teacher 
Trials adapted the framework to suit their own classes and their own teaching styles.  
This variability will be discussed for each Table.  
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FIRST GUIDING PRINCIPLE: INTEGRATE SCHOOL AND MUSEUM LEARNING 

 

Table 8.3 IMPLEMENTATION RATINGS FOR FIRST GUIDING PRINCIPLE 

 
STATEMENT LGS TPS BPS SPS 

NUMBER K* R* M J D* M J S J Ji* A* M J 

 1 5 5 5 5 5 5 5 4 5 5 5 5 5 

 2 5 5 5 5 5 5 5 5 5 5 5 5 5 

10 3 1 - 3 1 - - - 4 4 5 - 4 

11 3 4 4 2 1 - 2 - 5 5 5 - 2 

Statements:  
 1. Visit is part of school-based learning unit. 
 2. Purpose of visit is clear.  
10. Teacher plans day with student input.  
11. Students are given timetable for day.  
 

Rated from 1: low to 5: high    * = teachers;  S and M are Museum educators; J = me 
LGS = Lawnviews PS;  TPS = Treeland PS;  BPS = Beachside PS;  SPS = Streetscape PS 

 
 
The ratings for the first two statements, regarding integration and a clearly stated 
purpose, are consistently high, with little variation.  All teachers ran a substantial 
learning unit which incorporated the Museum visit as part of their study, thus making 
the purpose for the visit inherently clear to them and their students.  Incorporation of the 
excursion as part of a classroom learning unit and the importance of having a clear 
purpose were often mentioned as being beneficial by the teachers, in diaries and in 
interviews.  
 
In contrast to the statements on integration and purpose, there was considerable 
variation in the ratings given for implementation of aspects in statements 10 and 11 on 
the questionnaire, that is, planning with student input, and giving the students a 
timetable.  The teachers’ ratings of implementation of these aspects varied across the 
full scale, from 1 to 5.  These results show the different ways in which the teachers 
adapted the framework, and suggest that this is one aspect that can be varied according 
to the individual teacher’s preferred approach with their class and the teacher’s and 
students’ experience with museums.  Alternatively, the variation may reflect the lack of 



 

8. Teachers’ Trials 262  

confidence that some teachers have in their knowledge of the venue, and can perhaps be 
best addressed through closer interaction between museum educators and class teachers.   
 
In the de-briefing discussion, Andrew expressed a clear understanding of why he felt the 
excursion was a success:  he commented on the impact of doing prior work at school to 
give the students a purpose for the visit.  

 

I took my kids to the Sydney Observatory at night which was a very similar thing to this 

program and it was amazing, when they knew something about it they were totally 

riveted.   And if they don’t know anything it’s a bore. 

 
The first two hours my kids were in [the Museum], everything they looked at, all the things 

they’d done, there’d been some discussion on in the classroom and you heard the way 

they were speaking about things, I mean they were looking at things and that and when 

they had this much knowledge of it, they made the connections.  Their behaviour was 

completely different, but, when they went up to the section on dinosaurs and evolution, 

not that they don’t know about those things but because it wasn’t recent in their minds 

and because it wasn’t a part of what they’d done at school, they were completely 

different. (Andrew, de-brief seminar, 19/12/95) 
 
Karen’s first comment on her general impression followed Andrew’s and reflected the 
negative side of too much work in school before the visit: 

 

..they had looked so specifically at an animal and done a lot of reading beforehand so 

that it was to some extent, they weren’t looking at the generalisations that could be made, 

they were looking more at what they were specifically interested in finding, and so for 

some of them, I think the Museum was a little bit disappointing.  Um, some of them were 

able to just forget that and go on and learn other things and ask new questions but for 

others they really wanted to know, find out what was specific to them. (Karen, de-brief 
seminar, 19/12/95) 

 
The teachers also talked of the quality of student work done at school following the 
visit.  In particular, teachers from Streetscape PS talked of the care and detail that the 
students placed in the drawing they were doing following the visit.  One of the teachers 
spoke of the learning connections that were being made at the Museum, based on what 
they had learnt at school and at the Museum.  In addition, the teachers discussed their 
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need to be well prepared before the visit - not only in their topic knowledge but also in 
their knowledge of the museum they were visiting. 
 
The teachers generally felt that bringing the children fairly early in the Unit would be of 
most value.  From the results of these Trials I would agree with this view.  It seems that 
ideally, the students do sufficient work at school to gain a broad understanding of their 
topic and to know what they want to find out, without having covered so much detail 
that their own learning has gone beyond the level of detail available at the museum, as 
happened with Lawnviews GS.  The balancing factor is the breadth of the topic which 
the students are covering.  The broader the topic, the greater opportunity for matching 
the students’ interest areas with the museum offering.  
 
SECOND GUIDING PRINCIPLE:  PROVIDE CONDITIONS FOR SELF-DIRECTED 
LEARNING 
 
Table 8.4 IMPLEMENTATION RATINGS FOR SECOND GUIDING PRINCIPLE 

 
STATEMENT LGS TPS BPS SPS 

NUMBER K* R* M J D* M J S J Ji* A* M J 

 3 4 5 5 5 5 5 5 4 5 5 5 5 5 

 4 5 5 5 4 5 5 4 5 4 5 4 5 4 

 5a 4 4 5 5 3 3 5 4 5 4 5 3 4 

 5b 4 4 5 5 3 3 5 3 5 4 3 3 4 

 6 5 5 5 5 5 5 5 5 5 4 3 5 4 

 7 1 1 5 2 5 5 2 5 4 5 3 5 2 

 8 5 4 5 5 5 5 5 5 5 5 5 5 5 

 9 3 4 5 3 5 3 3 - 3 5 4 5 4 

13 4 1 - 4 5 - 4 - 4 5 2 3 4 

Statements: 
3. Students have ownership of learning, take own questions, areas of investigation. 
4. Students encouraged to ask further questions. 
5a. Students choose what they look at and for how long.  
6. Students work in small groups.   
7. An informed adult accompanies group. 
8. Students share learning with friends. 

 9. Teacher models learning in this setting.   
 13. Visit plan includes changes in learning strategies. 
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Rated from 1: low to 5: high    * = teachers;  S and M are Museum educators; J = me 
LGS = Lawnviews PS;  TPS = Treeland PS;  BPS = Beachside PS;  SPS = Streetscape PS 

 
All teachers rated as high their level of implementation of the guidelines addressed by 
statements 3,4 and 8 - that is students had ownership of their learning through bringing 
questions, raising questions and sharing their learning with friends.  In discussion and in 
the diaries, the nature of the questions which students took to the Museum caused 
concern.  While all of the teachers were enthusiastic about the students coming with 
their own interests, the range and specificity of the questions needs attention in 
modifications to the framework.   
 
The ratings show different perceptions among the teacher and observers of Treeland PS.  
These students were given no choice in the galleries they visited, but were given choice 
in the order and selection of viewing within each space.  I considered this to be an 
interesting and potentially useful alternative adaptation of the framework, particularly in 
the light of class management constraints. 
 
Based on comments at the de-briefing seminar, all the teachers considered the presence 
of informed adults to be highly valuable.  However, the opportunity for this interaction 
had not presented itself for all of the groups (Statement 7).  Treeland PS had extensive 
contact with the Aboriginal education officer in the Hands-on Room, but did not bring 
parents with them to help with the learning in the galleries, hence the discrepancy 
between my rating and that of the teachers.  I suggest we were approaching our rating 
decision from different perspectives.  The availability of museum experts is variable and 
cannot always be anticipated.  On the other hand, finding well informed parents may not 
always be possible.  I do, however, consider that preparation of accompanying parents 
with regard to the learning approach and nature of the intended experience will enhance 
the parents’ ability to facilitate students’ learning, as was shown in the Beachside PS 
Trial. 
 
Variability in the ratings for statements 9 and 13 again underline the different ways in 
which the teachers adapted the framework guidelines, showing strong individual teacher 
differences at Lawnviews GS and Streetscape PS. 
  
Discussion at the de-briefing seminar addressed the whole concept of the students’ self-
direction, rather than the individual guidelines.  Significantly, they singled out this 
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Guiding Principle as contributing most to the overall success of their museum visits.  
The teachers from Streetscape PS and Lawnviews GS were both very impressed by the 
way in which all of their children were able to work successfully, and attributed this to 
the learner-centred nature of the approach.   

 

Karen felt the best part of the day was the learner-centred aspect: 
 

I think, yeah, the child centred part was the best part that, I mean, I think they were 

determining where they wanted to go and they had the power and that contributed to the 

fact that they were so on task.  As well as that they had their own agenda and their own 

questions and whatever. (Karen, de-brief seminar, 19/12/95) 
 

Jim added to Karen’s comment: 
 

And the children had control within a framework. (Jim, de-brief seminar, 19/12/95) 
 

The social interaction between the children and between the children and the teachers 
was mentioned by teachers from both Streetscape PS and Lawnviews GS.  Robyn talked 
about the value of independent learning, and linked this to the social interactions: 

 

I think the most, or one of the things, was working in groups, I think that was really 

valuable.  I liked the skills they learnt in that group activity.  I think they felt the freedom to 

move around within their groups and I think they learnt, they felt they were being 

independent learners and that they could choose what to look at, what to find out.  ...It 

really didn’t matter what was in the cases, the fact that they were working in that 

cooperative learning situation and saying ‘You know, we’ve looked at these, now let’s go 

somewhere else’ and someone would say ‘Oh I wanted to go so and so’ and they’d sort it 

out between themselves and off they’d go and they’d remain on task. ...They really felt 

independent learners.  They felt they had control over what they were doing.  It wasn’t 

[Karen] and I saying ‘Now everyone you have to start on this level and then you have to 

go to...’ (Robyn, de-brief seminar, 19/12/95) 
 
Jim mentioned one reason why he considered the day was good: 

 

I thought being able to move in relatively small groups meant that you could interact with 

the kids and they were exploring what they were interested in.  That was to me the best 

part of it - movement around the exhibits. (Jim, de-brief seminar, 19/12/95) 
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Andrew’s first comments regarded the Museum itself and being able to see the real 
thing.  He then commented on the students being able to use different learning strategies 
which suited them.  
 
Overall, positive points which were raised by these teachers regarding the second 
guiding principle included: 

-  development of independent learning; 
- on-task behaviour of the students and consequent lack of discipline problems;  
- students learning to raise questions from information they were gathering; 
- students’ choice of learning strategies;   
- importance of the students’ independence and control over their learning;   
- working freely in small groups. 

 
 
THIRD GUIDING PRINCIPLE: FACILITATE LEARNING STRATEGIES 
APPROPRIATE TO THE SETTING 
 
Table 8.5  IMPLEMENTATION RATINGS FOR THIRD GUIDING PRINCIPLE 

 
STATEMENT LGS TPS BPS SPS 

NUMBER K* R* M J D* M J S J Ji* A* M J 

12 5 1 1 1 5 1 1 3 2 3 3 1 2 

14a 5 3 - 2 5 - - - 4 3 3 - 3 

14b 5 4 - 2 5 - - - 4 2 2 - 3 

15 1 4 5 3 5 5 2 - 5 3 2 4 3 

Statements: 
12. Most detailed exhibits are visited first, followed by less detailed exhibits. 

14. Prior to visit, students are oriented to museum 

 a. in terms of history and purpose. 

 b. in terms of physical layout and contents.  

15. Students' physical needs such as sitting and eating are met when required by students. 
 

Rated from 1: low to 5: high    * = teachers;  S and M are Museum educators; J = me 
LGS = Lawnviews PS;  TPS = Treeland PS;  BPS = Beachside PS;  SPS = Streetscape PS 
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There was considerable variation in implementation ratings given to the guidelines in 
this Principle.   My inclusion of these items in the SMLF was based largely on family 
group behaviours.  These aspects would be the most unfamiliar to class teachers and 
therefore one would expect them to be the ones most unlikely to be readily incorporated 
into teachers’ programs.  Further, the ratings from Streetscape PS were lowest, and 
these were the students with little prior museum experience. 
 
Despite two of the teachers considering the guideline addressed by statement 12 to have 
been well implemented, overall this one has proved the most difficult.  All schools came 
either in two classes and/or broke into small groups while at the Museum.  In order to 
accommodate all the spaces they wished to visit, without crowding, it was essential that 
each smaller group take a different path, and hence it was not possible to plan a 
sequence of gallery visits.  Notably, this is the one guideline which I found to be a 
problem in the Researcher's Trial, as it proved to be in conflict with other guidelines 
aimed at giving the students choice and freedom in their movement.  My conclusion is 
that this guideline should be omitted from the framework, or changed to alert teachers to 
anticipate a decrease in detail of viewing over time, regardless of the order in which the 
students see the exhibits. 
 
Some preparation work on the Museum venue (statement 14) was carried out by all the 
teachers, although to a variable extent.  During the Museum visit, students often raised 
questions about exhibit preparation, just as the students in the Researcher’s Trial had 
done, providing further evidence for the need to specifically address this issue as part of 
the preparation. 
 
Robyn (Lawnviews GS) particularly liked the orientation at the beginning of their visit: 
 

Knowing their way around the Museum, done before their work started, was excellent - 

no distraction or exploring occurred. (Robyn, de-brief seminar, 19/12/95) 
 
All but one of the teachers provided the students with reasonable autonomy with regard 
to sitting or resting.  The only school which gave the groups full autonomy regarding 
the timing of breaks and eating was Beachside PS.  These students commented that they 
appreciated this autonomy.  All observers commented on the mature manner in which 
the groups, particularly from Beachside PS and Lawnviews GS, negotiated their 
movements between galleries.  Physical museum fatigue was rarely witnessed.  The 
issue of mental fatigue surfaced through my observations.  I became fully aware of this 
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during the Treeland PS visit.  The students were clearly exhibiting periods of intense 
viewing interspersed with periods of scanning.  Teacher recognition and tolerance of 
this behaviour may well afford much longer overall periods of learning-oriented 
behaviour.  In the Baseline Study, teachers were frequently observed to be encouraging 
students to stop browsing and to ‘get back to their work’.  Such pressure may well 
exhaust the students very quickly, resulting in reduced overall learning time.  These are 
only speculations, and I consider this to be an area for further research. 
 
While I consider that the guideline regarding structuring the viewing sequence should 
be omitted or altered, the positive reactions to the other guidelines in this Guiding 
Principle points to their continued inclusion.  The lower level of inclusion of this set of 
guidelines may, like some earlier ones discussed, be related to the teachers’ own level of 
knowledge about the Museum, its purposes and displays.  In the introductory seminar 
for the participating teachers, the session introducing the Museum itself was well liked.  
I believe that together the results for the third Guiding Principle point once again to the 
need for careful consideration of the inclusions and nature of professional development 
for teachers.   
 
 
8.6 OVERALL REFLECTIONS ON THE TEACHERS’  
 IMPLEMENTATION OF THE SMLF 
 
Teacher attitudes 
A number of the issues which emerged during consideration of implementation of the 
SMLF in the Teachers' Trials related directly or indirectly to the teachers’ prior 
experiences and attitudes to museums and excursions: 

 
• the impact of teachers’ attitudes to museums and excursions; 
• the impact of teachers’ prior knowledge of the topic and the venue; 
• the impact of students’ prior learning experiences. 

 
Some changes in the teachers’ personal attitudes to museums and excursions were 
evident.  Robyn from Lawnviews GS expressed amazement at the students’ interest.  
She said she was: 

 

...surprised that the girls enjoyed it so much....to take 40 or 45 children, 12 year olds, who 

are really up to all the whiz bang in technology, you know they’ve got entertainment at 
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their fingertips every second, boring is a big word in their life, they want to be constantly 

entertained. The fact that we  brought them in all day and they were stimulated enough 

by the program to find it fascinating is something that I’m really amazed about.  I don’t 

think I got as good a response when we went to Questacon in Canberra [a large science 

centre], where everything’s whiz bang.  I think these kids, to me anyway and from what 

they said afterwards, my class really got a whole lot out of looking at stuffed animals and 

posters.  They really did. (Robyn, de-brief seminar, 19/12/95) 
 
Jim from Streetscape PS was most impressed by the impact on the students’ behaviour: 

 

My class really, really enjoyed it and their behaviour was good and one thing that’s been 

puzzling me, I’d taken my class to the Art Gallery not that long beforehand, like a couple 

of months beforehand, and a couple of kids behaved really, really badly and I’ve been 

puzzling about, I was wondering exactly what it was that was different. (Jim, de-brief 
seminar, 19/12/95) 

 
Andrew, also from Streetscape PS agreed:  

 

I didn’t have to speak to one child that morning about anything at all, in terms of 

behaviour. It was really pleasant. (Andrew, de-brief seminar, 19/12/95) 
 
Facilitating learning 
I have talked little about the students’ learning during the Teachers' Trials, as my 
emphasis has been on the manageability of the framework for the teachers.  I considered 
that if the teachers appreciated the appropriateness of the framework, then they would 
take on its inherent values and emphases and absorb these into their personal teaching 
approaches and, based on the results of the Researcher's Trial, student learning could 
consequently be expected.  In further seeking the teachers’ conceptions of the success of 
the framework I asked the teachers if they felt that their students were learning during 
the Museum visit.  Three of the teachers answered this question directly:   
 

Andrew (Streetscape PS):  Yes absolutely.  And what they learned --- it was a filling of 

gaps for them because the excursion was later on in the unit.  They already had built up 

some knowledge of certain animals but coming here filled gaps for them and brought 

things into perspective for them.  That’s where the biggest learning took place with my 

kids I think. 
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Karen (Lawnviews GS):  Mm, not necessarily what I had anticipated, there were a lot 

of unanticipated things I think, and skills, the group work skills and even respecting 

different people’s ways of learning I think came into it.  Um, but I think they definitely 

learnt something.  More than I expected and not the things that I necessarily expected. 

 

Jim (Streetscape PS):  Um, yes I think they learnt a lot. I was very pleased with the 

learning.  I’d mention that,  attitude, they were very positive about the whole thing. (De-
brief seminar, 19/12/95) 

 
The fourth teacher at the de-briefing seminar, Robyn from Lawnviews GS, talked about 
the learning that was revealed in the students’ final presentations: 

 

The questions that they [class members] asked the girls who were doing the presenting, 

that was really good...they asked some really interesting questions and the questions 

they asked reflected their understanding of endangered animals generally...They were 

keen about, you know, ‘Why are they endangered now?’, or ‘What part of the food chain’s 

been destroyed?’ or ‘How much have human beings been involved?’  They were sensible 

questions. (Robyn, de-brief seminar, 19/12/95) 
 
Dianne (Treeland PS) wrote in a letter, sent in January, how she measured the success 
of the day: 

 

Initially I measured the success of the day through the students’ enthusiasm and 

response.  I noticed they were beginning to ask the presenters quite in depth questions at 

the end session.  ...It was easy to measure the success of the day in recall sessions that 

often arose incidentally.  ...As this is a class of highly motivated students there was no 

problem with learning or being on task on the day.  ...I can only conclude from this group 

that the learning environment sat well with brighter children. (Dianne, letter, 20/1/96)) 
 
Together, these comments indicate that there were some revelations for the teachers 
regarding their students’ learning, and some recognition of learning which went beyond 
content knowledge, and went beyond the teachers’ expectations.  Significantly, the 
broader, unexpected aspects of the students’ learning are reminiscent of findings on 
family group members’ learning in informal settings.  This provides further evidence 
that the SMLF is a suitable approach for facilitating learning within an informal setting.   
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I concluded that the variety of circumstances under which the Teachers' Trials were 
conducted, and the teachers’ positive responses to the value of the framework, attested 
to the robustness of the three Guiding Principles of the SMLF.  The results of the 
Teachers' Trials showed that the overall framework was manageable by class teachers 
after limited professional development on its implementation.  The framework proved 
robust in a variety of situations.  It withstood changes to: 
  
 • the teachers involved: length and variety of teaching experience,  
      experience with learner-centred teaching approaches, 
      prior attitudes to museums and excursions; 
 • the nature of the school: private or public, 
         co-educational or single sex; 
 • the socio-economic background of the children; 
 • the children’s academic ability; 
 • the children’s prior learning experiences; 
 • the children’s facility with the English language; 
 • the adult-student ratio; 
 • the topic covered; 
 • the placement of the museum visit within the classroom unit; 
 • the number and expertise of accompanying adults; 
 • the availability of experts at the museum; 
 • the nature of the museum displays used. 
 
The variability in these circumstances, together with variation in the ways and the extent 
to which the individual guidelines were implemented, emphasise the flexibility of the 
framework.  The overall integrity of the three Guiding Principles withstood differences 
in the detail of implementation which reflected the teachers’ individual approaches.  
While these Trials showed that the framework’s Guiding Principles are robust under a 
wide variety of circumstances, the emergent issues which were revealed emphasise the 
need for a framework for school-museum learning to be flexible and broad-based.   
 
The results clearly showed that the School-Museum Learning Framework fostered an 
approach to student learning in museums which involved the students’ own questions 
raised from investigations done at school, and with a clear purpose of obtaining 
information to complete a learning project at school following the visit.  It encouraged 
social interaction and learning support between students and teachers.  It recognised 
physical needs.  It recognised that a museum is a different learning setting from school 
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and requires different learning strategies as well as some orientation and familiarisation 
with the site to reduce setting distraction.   
 
This study also showed that a broad topic is useful for a museum visit as it provides 
scope for students to select their areas of interest, and provides a broader basis of 
entering knowledge enabling transfer of ideas and generalisations from information at 
the museum, particularly where answers to the students’ specific questions are not 
available.  While the students’ viewing patterns reflected those of family groups, the 
strong and clear agenda with which the students entered the Museum meant that their 
viewing selections were guided by their purpose, hence leading to a comprehensive and 
integrated learning experience, not just unrelated, random viewing. 

 
Significantly, a difference between the Researcher’s Trial and the Teachers’ Trials was 
that I was working directly with the teacher and the students in the Researcher’s Trial, 
while I was only working directly with the teachers in the Teachers’ Trials.  This 
difference would have had an impact on the students’ accommodation of the learner-
centred approaches.  I believe this was evidenced particularly in the Lawnviews GS 
Trial, where the students were less comfortable with selecting their own questions and 
learning paths.  The framework was, however, still able to provide effective conditions 
for learning in all four Trials.  This is a positive indication for the effective practicality 
of the framework . 
 
Two guidelines stood out as being considered most important by the participants in the 
Teachers’ Trials: the integration of school and museum learning, hence providing a 
clear purpose for the visit, and the students’ ownership and control of movement and 
learning.  The results also emphasised the importance of linking the museum learning 
with subsequent learning activities in class.  My developing reflections and insights 
during the Teachers' Trials did, however, indicate that a number of the framework 
guidelines required reconsideration and have led me to a refined set of guidelines, while 
maintaining the Guiding Principles.  The modification of the framework, along with 
consideration of possible methods for conveying the findings to teachers, will be 
described in Chapter 9. 
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Chapter 9 
 

SCHOOL-MUSEUM INTEGRATED LEARNING EXPERIENCES 
IN SCIENCE (SMILES) 

 
A flexible pathway for teachers’ journeys 

 
 
9.1 INTRODUCTION 
 
Reflections on the variety of ways in which teachers adopted and adapted the SMLF 
during the Teachers’ Trials helped me to refine the framework, making it more flexible 
and informative and more able to be used by any teacher or school class at any museum 
venue.  I also considered ways of disseminating my findings to a wide range of teachers 
in a manner that would introduce them to possibly unfamiliar school-museum teaching 
and learning approaches, while providing support and promoting flexibility in 
implementation.  Stage 9 of my learning journey is therefore approached through the 
question: 
 

How can the findings from the Researcher’s and Teachers’ Trials be used to 
refine the framework to render it readily adaptable by teachers and how can 
teachers be helped to adopt the framework ?   

 
In reporting this stage of my journey I begin by synthesising the findings from all the 
field studies in this research and use these findings to refine and rename the framework 
for teachers.  Secondly, I report on my considerations of two ways to communicate 
these findings to teachers.  The first is the preparation of a booklet to guide teachers and 
the second involves possible professional development programs for teachers.   
 
 
9.2 SYNTHESIS OF FIELD STUDY FINDINGS 
 
Overall, the findings confirmed that my framework based on the three Guiding 
Principles was highly effective in providing conditions for learning.  However, the field 
studies revealed a number of issues which impact on individual guidelines within each 
of the Guiding Principles.  These findings are discussed here, followed by the resultant 
modification of the guidelines for implementing each Guiding Principle. 
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FINDINGS AFFECTING THE FIRST GUIDING PRINCIPLE: INTEGRATION OF 
SCHOOL AND MUSEUM LEARNING 
 
Full integration of school and museum learning - providing a purpose for learning 
Previous research has shown the positive impact of preparing students for a museum 
visit.  My findings have gone an important step further by showing the major impact of 
fully integrating the school and museum learning.  Many teachers in the Baseline Study 
told me that their museum visit was a ‘one-off event’ to ‘give the students experiences’.  
In some instances relevant activities were conducted at school before the visit, rarely 
were there any follow-up activities.  Trials of the SMLF revealed that integration of the 
school and museum learning familiarised students with content relevant to the museum 
displays, thus enhancing cognitive links.  Further, integration provided a purpose for 
learning from the displays.  The students could not only relate what they were seeing to 
what they had discussed at school, they also knew how they were going to use their 
new knowledge after the visit.  They had a clear reason to learn.   
 
I began this study thinking that the importance of ‘having a purpose’ was that the 
students knew why they were going to the Museum, that is, they knew what they were 
going there to learn about.  I now realise there is a further and probably far more 
important issue which is having a purpose for doing the learning, having a reason or a 
use for the learning, more than just to add to their experience bank.  And this is the one 
area where so many current excursions fall down.  In the Baseline Study, very few 
schools actually used the learning from the visit once they returned to school, and fewer 
of the classes knew that they were going to be doing so.  Although several of the 
teachers told me they planned to do something back at school, they rarely did.  Very 
few of the students could tell me how they were going to use their Museum learning 
after the visit. In the literature I also found little reference to use of the learning 
following the visit. 
 
Two episodes in the Trials showed the importance of having a clear purpose for 
learning on the visit.  The Lawnviews GS teachers had planned to give their students a 
project to do following the Museum visit, but they had not told the students about it 
before the excursion.  The girls were simply answering questions as an end in itself, 
they did not know how this information was going to be used.  There were, of course, 
other factors impacting on their question answering approach which I have discussed 
earlier.  However, the teachers recognised and commented that the students did not 
have a reason for collecting the information.  There was considerable discussion 
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amongst these students about how many questions they had to answer, and comparing 
numbers of answered questions with each other.  This behaviour was not noted in any 
other Trial. 
 
The second episode was when the Streetscape PS children were taken into the Dinosaur 
Gallery during the afternoon of their visit.  This was not part of their school study and 
did not provide any information relevant to their school projects.  The students’ 
behaviour was markedly different in this gallery, displaying very little learning 
orientation. 
 
These experiences suggested to me that placing the visit earlier rather than later in the 
school program is preferable, so there is ample time for the students to use their 
museum-based learning in post-visit activities and to reduce the risk of the class being 
distracted by other school events.  This realisation also is relevant to the use of 
worksheets, and questions the value of task-oriented worksheet filling exercises.  I 
discuss this further in relation to the second Guiding Principle. 
 
Relationship between choice, breadth of the learning topic and the museum venue 
It is not advisable to promote one particular way of linking the school and museum 
components of a learning unit.  The nature of topics and museum exhibits are obvious 
determinants of how the relationship should be programmed.  My findings showed that 
the breadth of the topic questions and inquiries needed to match the breadth of 
information available in the museum displays being used.  This issue was revealed 
during the Teachers’ Trials.  There were clear differences between Trials in which the 
topic was relatively broad, eg Treeland PS studying Aboriginal Technology and 
Streetscape PS studying Animals and their Survival, and those in which the topic was 
relatively narrow, particularly Lawnviews GS studying Endangered Animals.    
 
Although  I was mainly studying Endangered Animals with my class in the 
Researcher’s Trial, I had, because of the students’ limited background knowledge, 
broadened the topic out to incorporate Animal Survival.  At the time of the Researcher’s 
Trial, I had not realised the impact of this decision on the success of the Museum visit.  
It became very clear however when I saw the frustration of the students from 
Lawnviews GS who were concentrating very specifically on questions about 
Endangered Animals.  Some of the Museum displays about animals contain very little 
written information, perhaps only the animal’s name and its geographic distribution.  
Hence, the specific questions of the Lawnviews GS students were difficult to answer if 
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their particular animal was not on display.  Such displays would be better used for 
topics in which examination and comparison of, for example, body forms, was integral 
to the information gathering.  By contrast, the school studying Aboriginal Technology 
found that their broader areas of inquiry matched the broader, narrative style of 
information available in the Aboriginal Gallery.  When the topic was very narrow, the 
students’ options for learning at the venue were reduced.  A narrow topic tended to lead 
to very specific questions by the students, which in turn led to frustration as they were 
unable to gain specific answers. My conclusions are two-fold:  broader topics allow for 
more flexibility in question and inquiry formulation by the students and hence more 
opportunity for learning;  and the form and content of questions or inquiries and more 
generally the learning strategies used, need to match the style of the exhibits being 
used. 
 
The unique learning offerings of museums 
Achieving the optimal relationship between the school and museum learning strategies 
requires an understanding of the role of museums and what they have to offer.  A 
museum’s role lies in providing diversity of objects or specimens and in allowing 
contact with ‘the real thing’ rather than text-based information.  I believe that a major 
mistake that is often made on excursions, as evident in the Baseline Study, is to attempt 
to use a museum as another textbook, rather than gathering ‘information’ in a variety of 
forms, from its unique offerings.  Most museums include a mix of static displays, 
demonstrations, hands-on exhibits, interactive exhibits, videos and multi-media 
interactives, so that visitors can choose the styles of displays as well as the content with 
which they wish to engage.     
 
Museums provide opportunities to closely examine objects or specimens to understand 
detail such as animals’ claw shapes or other adaptations.  At the same time, museums 
also allow appreciation of the big picture by providing a wide range of specimens or 
objects to allow comparisons, trends and patterns to be deciphered.  Natural learning 
processes in museums incorporate sharing and communicating of ideas and constant 
raising of questions.  In museums students can develop perceptual skills that teach them 
how to gather information from objects and experiences.  They can have meaningful 
learning experiences by allowing the objects to be the primary means of 
communication.   
 
As the students in the Researcher’s and the Teachers’ Trials were driving their own 
learning, based on their chosen areas of inquiry, they selected a wide range of learning 
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strategies from those provided by the museum exhibits.  They were observed to be 
spending large amounts of time viewing, comparing and recording the real specimens 
which were on display.  These viewing behaviours contrasted with those seen during 
the Baseline Study where the students were concentrating on the text in order to answer 
their prescribed questions.  In the Trials which we conducted, the students did use the 
text, but often as an extension or clarification of the information they gained from the 
specimens.  The one group in the Trials where all students did not use the specimen 
displays to their best advantage was Lawnviews GS due, I believe, to the specificity and 
limited purpose of their questions.  All students during the Trials were free to use the 
full range of display types in the Museum (for example videos, interactives, hands-on 
specimens), and did so with enthusiasm and more importantly, with relevance to their 
learning. 
 
The educational opportunities provided by a museum need to be understood and 
optimised by teachers and incorporated into the planning of the learning unit and its 
museum visit component.  Students need to be encouraged to take advantage of these 
various opportunities for learning. 
 
School-museum program sequence 
The Trials showed that a visit to the museum relatively early in the learning unit 
program may be the optimum.  It is vital that the students have done some work on the 
topic before the visit in order to be familiar with the scope of the subject area, and to 
have met some of the ideas and ‘players’.  For example, in the ‘animals’ topics it was 
important that the students had done some reading and discussion on animals they were 
likely to meet at the venue.  There is a fine balance between sufficient preparation so 
that the students are provided with potential links in understanding between school and 
museum learning, and too much study at school which may render the visit largely 
redundant in the students’ eyes.  An early visit affords the opportunity for students to 
experience the reality of the objects or specimens and develop true concepts of features 
like size or texture which may help in understanding their further learning at school.   
 
Further, museums do not generally carry a great depth of written information in their 
displays.  Bringing students to a museum toward the end of a unit may lead to reduced 
enthusiasm as the written information available may not go beyond that which the 
students have already gathered, as was the case with Lawnviews GS.  An early visit 
then, following sufficient work at school to provide associations and links, allows 
maximum opportunity for the students to benefit from all aspects of the museum’s 
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learning opportunities: experiences with the real objects accompanied by information 
which is new to them.  Together these experiences will stimulate and inform further 
learning at school following the visit.    
 
My conclusion from these considerations would be that the visit should be in the latter 
part of the first half of a study.  Teachers’ decisions on the actual placement will 
inevitably vary according to the topic, the students’ previous experience and the nature 
and content of the museum to be visited.  Awareness and consideration of the issues 
raised here, however, should lead to an informed decision about the program. 
 
Teachers’ and students’ prior experiences 
My findings have shown the significant impact on excursion effectiveness, of the 
students’ and the teachers’ prior experiences with, and attitudes to, museums and 
museum excursions; their prior experiences with learner-centred approaches; and the 
students’ personal backgrounds and environments.  The Lawnviews GS students came 
from a school and home environment with many resources.  They had been able to 
access a great deal of information before the visit and subsequently found that much of 
the information available at the Museum was redundant.  Further, their school learning 
experiences which involved completing all that is put before them and having little 
experience with independent learning, led to an imperative amongst the girls to answer 
as many questions as possible, rather than exercising their opportunity to choose. 
 
By contrast, students from Streetscape PS had fewer home and school resources to 
support their topic, so everything at the Museum was new and exciting for them.  The 
majority of these children were born overseas or were first generation Australians and 
had limited experience with Australian animals.  Consequently they needed extra help 
in preparing suitable inquiries for the Australian Museum which specialises in 
Australian animals.  The teachers helped these students further by developing an 
information gathering strategy which provided guidance while still giving the children 
choice in their learning. 
 
Beachside PS showed in the Teachers’ Trials that half of the class’s prior Museum 
experience using a student-directed approach (in the Researcher’s Trial), greatly 
facilitated their quick adoption of a similar approach on the second visit.  I compare this 
with the observation during the Baseline Study of a class of children many of whom 
had not previously visited the Museum.  At first the children were wide-eyed and quiet, 
but after observing another class who ran and screamed they quickly adopted this model 
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of museum behaviour.  Teachers’ expectations of acting-out behaviours were evident in 
the Baseline Study.  Teachers effectively told the students that this was what they 
expected of them by concentrating so much on talking to the students about discipline 
requirements and rarely discussing learning strategies.  
 
Teachers’ own museum excursion experiences and attitudes were expressed in the way 
in which they interacted with their students.  The most stark contrast was found 
between Jim and Andrew from Streetscape PS.  Jim was very concerned about the 
children’s behaviour, and was observed telling the students not to touch display 
specimens which were in fact available for handling and which he himself had handled 
during the Introductory Seminar.  Further, he placed his students into small groups with 
a parent, but then proceeded to direct all the groups in his class to move together from 
gallery to gallery.  In contrast, Andrew from the same school encouraged each of his 
groups to follow their own path, stipulating only that the group stayed together with 
their parent.  His own enthusiasm for learning from the displays was evident, and he 
actively encouraged his students to explore and use all aspects of the displays. 
 
Students’ varying past experiences need to be considered in preparing the students for 
an excursion.  Similarly there needs to be recognition of the generally limited range of 
teachers’ experiences of excursions, and opportunities made for them to broaden their 
understandings and to experience themselves alternative ways in which they can be 
conducted.  As with family groups, all visitors learn museum behaviours by observing 
others, or being guided by their peers and elders.  If teachers and classes are not shown 
an alternative, appropriate way to approach museum excursions, ineffective behaviours 
will continue to be the norm, as this will be the only way in which they have 
experienced excursions.   
 
From my synthesis of findings regarding integration of school and museum learning I 
have refined the guidelines for teachers on implementing the first Guiding Principle, as 
shown in Table 9.1. 
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Table 9.1  MODIFICATIONS TO GUIDELINES ON INTEGRATING SCHOOL  

 AND MUSEUM LEARNING 
 
SMLF GUIDELINES MODIFIED GUIDELINES 
 
• embed the museum visit firmly in a classroom-

based learning unit; 

 
• embed the museum visit firmly in a classroom-

based learning unit, with the museum visit 
preferably occurring toward the end of the first 
half of the unit’s program; 

 
• emphasise the link between the museum and 

school as learning settings, recognising the 
related but different roles of the two settings; 

 

• discuss with students the different learning 
opportunities offered by the school and museum 
and how they can best be used to complement 
each other in the particular topic being 
investigated; 

 
• plan and prepare, with the students, the overall 

concepts to be investigated during the visit; 
 

 
• UNCHANGED 

• clarify with the students the purpose of the visit. • clarify with the students the purpose and use of 
their museum learning particularly indicating 
how they will use the information at school after 
the visit; 

 
 • consider the students’ prior experiences of 

museums, the particular venue, the topic and the 
learning approach, when preparing for the visit. 

 
 
FINDINGS AFFECTING THE SECOND GUIDING PRINCIPLE: PROVISION OF 
CONDITIONS FOR SELF-DIRECTED LEARNING 
 
Student questions and worksheets 
The Trials revealed that the development and use of students’ own questions was both 
valued by the students and also allowed a mechanism for facilitating the three 
underlying concepts of the framework - to give students purpose, choice and ownership 
of their learning.  The development of questions, however, needs considerable care.  As 
indicated in the previous section, bringing questions which are more specific than the 
information which can be extracted from the displays will lead to confusion, frustration 
and boredom.  The experiences of Treeland PS indicated that the use of broad areas of 
inquiry may be a useful approach.  Alternatively, Beachside PS brought a mixture of 
broad areas of inquiry and specific, more personal, questions.  Such a compromise may 
be the ideal.   
 
In the case of Streetscape PS the students’ lack of experience with Australian animals 
and with museums, meant that their question selection needed considerable guidance.  
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The excellent solution developed by the teachers from this school has much to offer.  
They provided a matrix sheet for the students which scaffolded their learning, but at the 
same time provided considerable individual choice.  Further, this reduced the need to 
have extensive knowledge of the Museum content and displays before the visit. 
 
There has developed a tacit understanding, at least between schools and museums in the 
Sydney area, and I believe in many other places across the world, that those who are 
best equipped to prepare student worksheets are the museum educators.  Naturally, this 
reflects the museum educators’ intimate knowledge of the museum displays, and their 
experience with many school classes in their informal setting.  It does not, however, 
cater for the individual differences, experiences, expectations and learning styles of the 
visiting classes, their teachers and students.  When class teachers use sheets prepared by 
the museum educators they not only diminish the control of the learning by their 
students, but also relinquish control themselves.  This was an issue I observed in the 
Baseline study, where the teachers took little part in the learning process during the 
museum visits, and concentrated mainly, or in some cases totally, on discipline 
management.  I believe that part of the reason for this ‘handing over’ of guidance of the 
learning may be based in the teachers’ lack  of confidence in their own competence in 
the museum environment.  Yet again, this points to the need for adequate and 
appropriate professional development for teachers, in order to free them from their 
perceived inadequacy and empower them to manage the excursions in a manner which 
matches their and their students’ experiences and expectations. 
 
Students at Treeland PS showed an innovative way of dealing with the museum-
prepared worksheet while still pursing their own interests.  They brought personal 
questions with them, as well as the Museum’s prepared worksheet for the Aboriginal 
Gallery.  The prepared sheet was used in two ways by the students: from the Museum 
sheet they selected the sections in which they were interested and used only these parts; 
or they used the headings and directions on the sheet to guide them to the sections of 
the exhibition which then allowed them to answer their own questions.  Some students 
also used this sheet to broaden their learning after they had found all they could on their 
chosen topic.   
 
Museum educators are innovative and constantly attempting to develop worksheets 
which invite students to use all aspects of the displays and many learning strategies.  
The findings in this research imply an alternative strategy for museum educators in 
preparing worksheets: one of building choice into the worksheets and together with the 
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class teacher considering how the students could use them.  This way the museum 
educators’ intimate knowledge of the variety of types of displays, learning opportunities 
and content can be balanced with the specific needs of individual teachers and students. 
 
Autonomous groups with informed adults 
The framework on which the Trials were patterned used family group museum 
behaviours as one of its bases.  By moving in relatively small groups and giving them 
considerable autonomy regarding, for example, choice of viewing, movement pace, 
times for rest and refreshment, the school groups were able to behave in much the same 
way as family groups.  All students who were given this opportunity commented on 
how much they enjoyed working with their friends and choosing their own viewing 
pattern.  This proved an important aspect of the framework.  Importantly, the inclusion 
of an informed adult with the group was shown to be valuable in enhancing the 
conditions for learning.   
 
Throughout the whole day Beachside PS students worked in groups of about seven 
students with an adult.  Having an adult responsible for each group meant that the 
students in the groups could choose when they had breaks and where and when they 
moved through the Museum.  Two of these groups had ‘expert’ leaders, one a museum 
educator and the other, myself.  A third group was accompanied by the teacher who was 
well experienced with the Museum, and the other two groups were accompanied by 
parents who, while they may not have been experts in the content area, had been briefed 
on the learning approach being used and the learning purpose of the day, hence 
providing informed support for the students.  This mix of adults would mirror the older 
members of many family groups.  The students were particularly keen on having a 
knowledgeable person with whom they could discuss their findings. 
 
Treeland PS had a full hour session with an expert on the topic they were studying and 
asked her many questions to help them with their own investigations, as well as about 
the information she had shared with them.  This contrasted with Lawnviews GS who, 
although they used a similar Museum education facility, did not have the opportunity to 
talk with the Museum educators.  Students and teachers commented on some 
disappointment with this missed opportunity.  Further, the Museum educator who 
observed this group noticed several instances where the students were misinterpreting 
information, and felt that having an informed adult with the group may have guided 
their learning. 
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Together these findings show that wherever possible, a desirable arrangement is for 
students to work in small groups (up to about 7) and for the adult with each group to 
have some preparation on the topic and the learning expectations before the visit.  The 
findings also highlight the advantage of having experts available for the students to talk 
with - either in the galleries, or at some stage during their visit.  This implies a reversal 
of role for the museum educator from that traditionally found in museums, although 
occurring less frequently than I experienced in my early days as an education officer.  
Instead of the museum educator transmitting information which they have selected, it 
may be possible to respond to the students’ inquiries in a more informal manner such as 
by having staff at inquiry counters or touch tables in the galleries. 
 
From my synthesis of findings regarding provision of conditions for self-directed 
learning I have refined the guidelines for teachers on implementing this second Guiding 
Principle, as shown in Table 9.2. 
 
Table 9.2  MODIFICATIONS TO GUIDELINES FOR PROVISION OF   

 CONDITIONS FOR SELF-DIRECTED LEARNING 

 
SMLF GUIDELINES MODIFIED GUIDELINES 
 
• foster curiosity by providing opportunities 

for students to have choice in their specific 
selection of learning episodes and sites; 

 

 
• UNCHANGED 
 

• use a learner-centred approach where the 
students are finding answers to their own 
questions, rather than their teachers' or the 
museums' questions; 

 

• use a learner-centred approach where the 
students are finding information on their own 
area of inquiry, within the parameters set by the 
teacher; 

• encourage students to generate questions 
while at the museum, as well as finding 
answers ie to use their museum visit to 
stimulate interest in finding out more about a 
topic; 

 

• encourage students to generate questions and 
use their museum visit to stimulate interest in 
finding out more about the topic; 

• encourage students to work in groups and 
share their learning;  

• facilitate formation of autonomous groups of 
students each accompanied by an adult who has 
been briefed on the program, and/or has some 
expertise in the topic area; 

 
• facilitate a range of learning approaches and 

strategies which complement the informal 
setting and optimise use of all learning 
opportunities provided;   

 
 

• UNCHANGED 
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• participate in and model learning in an 
informal setting.  

 

• UNCHANGED 

 
FINDINGS AFFECTING THE THIRD GUIDING PRINCIPLE: FACILITATION OF 
LEARNING STRATEGIES APPROPRIATE TO THE SETTING 
 
Orientation and preparation for the site 
The need to prepare the students for their encounters at the site, and on ways to learn 
from it, were confirmed by my studies.  A concern often expressed by teachers and 
museum educators, that children simply press buttons and walk on without watching the 
effect, can be readily addressed by ensuring that the students know the purpose for such 
devices before entering the displays.  Much more importantly, discussing different 
learning opportunities which are provided by the site is vital.  These studies showed 
that many students (and teachers) associate learning with pens and paper.  Museums 
offer opportunities to learn through interactive displays, computers, videos, touch 
specimens, games, and through observation and comparisons of real objects as well as 
written information.  Students need to be prepared for and encouraged to use all of 
these opportunities, rather than discouraged as I observed in the Baseline Study.  The 
bigger issue here involves the relationship between play, enjoyment and learning, and 
the understanding of this relationship by teachers and students.  My findings showed 
that children enjoy learning and learn through many strategies including fun or playing 
activities. 
 
The Trials revealed that orientation at the museum can take many forms, for example:  
viewing and relating the sections of the building to a map, from a central point in the 
building (as I did in the Researcher’s Trial); taking students on a very quick tour 
through the sections they are to be using (as done by Lawnviews GS); or allowing time 
when first entering a gallery for students to conduct their own orientation, as occurred 
in my Researcher’s Trial, and in the Aboriginal Gallery with Treeland PS.  In the last 
mentioned option, the observed orientation was not orchestrated by the teacher, 
however the students ‘naturally’ took this strategy, mirroring behaviours observed of 
family groups in many previous studies. 
 
One aspect of site preparation which I neglected in these Trials, but which surfaced on 
several occasions, is the need to provide students with information on specimen and 
display preparation.  There is a keen interest amongst the students in these techniques 
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and an obvious need to address this interest.  Such preparation before the visit would 
remove one more aspect of site distraction. 
 
Mental and physical rests 
During the Baseline Study I realised that the students were generally expected to use 
only one learning strategy throughout the museum visit (frequently this was for 90 to 
120 minutes without a break).  In most cases the students were expected to stay on their 
feet and spend the entire time searching the displays to find and record answers to 
questions on their sheets.  It occurred to me that this procedure was contrary to 
generally accepted good teaching practice.  I therefore built into the framework the 
need to change learning strategies or allow students to select a variety of learning 
strategies, giving them the choice of changing strategy as and when they wished. 
 
While I was observing the Treeland PS students I realised that the students’ attention 
fluctuated in a wave-like fashion between detailed, concentrated attention focussed on 
information gathering, and more superficial, almost relaxed scanning of the displays.  
There has been some reference in the literature to changes in concentration, although it 
has generally been reported as a reduction in concentration over time.  I feel that what I 
was witnessing was not a fall-off in attention, rather I would consider it a ‘mental rest 
period’ which was vitally important to the next phase of concentrated attention.  More 
research would be needed to investigate this possibility, however it does suggest that 
teachers should not be constantly pushing their students to keep answering their 
questions, but rather to allow for, and in fact expect or even encourage, waves of 
concentration which may lead to a much greater total level of concentration over the 
full period of the excursion.  One way in which teachers have always allowed for 
changes in pace and types of concentration in the classroom has been to frequently 
change learning strategies.  By facilitating changes in learning strategies in museums 
we may also assist students’ natural ‘waves of concentration’. 
 
From my synthesis of findings regarding facilitation of learning strategies appropriate 
to the setting, I have refined the guidelines for teachers on implementing this third 
Guiding Principle, as shown in Table 9.3. 
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Table 9.3  MODIFICATIONS TO GUIDELINES ON FACILITATING LEARNING  

 STRATEGIES APPROPRIATE TO THE SETTING 

 
SMLF GUIDELINES MODIFIED GUIDELINES 
 
• recognise the need for students to learn to use 

the specific learning setting - investigate the 
nature of the setting and the learning 
strategies and skills required;  

 

 
• provide students with information about the 

setting - its purpose, content, methods of 
operating and how displays are prepared; 

 • discuss with students the learning strategies and 
opportunities available and the skills required to 
use them; 

 
• allow a period of orientation to the site and 

anticipate decreasingly detailed examination 
of exhibits over the time of the visit; 

 

• allow a period of orientation at the site; 

• recognise and accommodate the students’ 
physical needs, including catering for 
‘museum fatigue’. 

• anticipate variations in students’ concentration 
and depth of examination of exhibits over the 
period of the visit.  Allow both physical and 
mental rests.  

 
  
 
9.3 THE REFINED FRAMEWORK: SCHOOL-MUSEUM INTEGRATED 
  LEARNING EXPERIENCES in SCIENCE (SMILES) 
 
I have named my refined framework School-Museum Integrated Learning Experiences 
in Science (SMILES), in recognition of the major premise of the framework - that the 
school and museum learning are integrated, not separate events which may or may not 
be seen by the students as being linked or related.  Table 9.4 shows the SMILES 
framework.  The three Guiding Principles are the backbone of the SMILES framework 
while the guidelines suggest ways of putting the principles into practice.  The 
guidelines have been written in such a way that they allow ample choice in the 
strategies teachers could use to meet their own and their students’ particular 
requirements.   
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Table 9.4   SCHOOL-MUSEUM INTEGRATED LEARNING EXPERIENCES IN  

 SCIENCE:  The SMILES Framework  

 
GUIDING PRINCIPLES SMILES GUIDELINES 
INTEGRATE SCHOOL AND 
MUSEUM LEARNING 
 
 

• embed the museum visit firmly in a classroom-based 
learning unit, with the museum visit preferably occurring 
toward the end of the first half of the unit’s program; 

 
• discuss with the students the different learning 

opportunities offered by the school and museum and how 
they can best be used to complement each other in the 
particular topic being investigated; 

 
• plan and prepare with the students the overall concepts to 

be investigated during the visit; 
 
• consider the students’ prior experiences of museums, the 

particular venue, the topic and the learning approach, when 
preparing for the visit; 

 
• clarify with the students the purpose and use of the 

students’ museum learning particularly indicating how they 
will use the information at school after the visit. 

 

PROVIDE CONDITIONS FOR 
SELF-DIRECTED LEARNING 

• foster curiosity by providing opportunities for students to 
have choice in their specific selection of learning episodes 
and sites; 

 
• use a learner-centred approach where the students are 

finding information on their own area of inquiry, within the 
parameters set by the teacher; 

 
• encourage students to generate questions and use their 

museum visit to stimulate interest in finding out more 
about the topic; 

 
• facilitate formation of autonomous groups of students each 

accompanied by an adult who has been briefed on the 
program, and/or has some expertise in the topic area; 

 
• facilitate a range of learning approaches and strategies 

which complement the informal setting and optimise use of 
all learning opportunities provided;   

 
• participate in and model learning in an informal setting.  
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FACILITATE LEARNING 
STRATEGIES APPROPRIATE TO 
THE SETTING 
 
 

• provide students with information about the setting - its 
purpose, content, methods of operating and how displays 
are prepared; 

 
• discuss with students the learning strategies and 

opportunities available and the skills required to use them; 
 
• allow a period of orientation at the site; 
 
• anticipate variations in students’ concentration and depth 

of examination of exhibits over the period of the visit.  
Allow both physical and mental rests.  

As my understanding of effective conditions for learning on excursions crystallised 
through this synthesis of findings on my learning journey, I became firm in my view 
that implementation of the Guiding Principles was based on three underlying concepts: 
purpose, choice and ownership.  If the teachers and students have a clear purpose for 
learning on an excursion, they can collaboratively make informed choices concerning 
the learning strategies and content, which in turn leads to ownership of the learning 
process and its outcomes by and for the students.  Together these three underlying 
concepts create a student-driven learning-orientation with an outcome of enjoyment 
through learning.  I have pictured these relationships below. 
 
 

                   

STUDENT-DRIVEN LEARNING ORIENTATION

enjoyment           through          learning

SMILES

purpose   choice   ownership

 
        

 Figure 9.1 SMILES can lead to enjoyment through learning  

 or learning through enjoyment 
 
 
9.4 COMMUNICATING THE FINDINGS TO TEACHERS 
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Two pathways have been considered for communicating my findings about school 
excursions to museums.  The first is a booklet which could eventually be distributed 
through teacher education institutions and museum education offices.  This booklet 
could complement the second pathway and the one which I believe would be more 
beneficial:  that is a professional development program for teachers.  In the current 
political climate in NSW, Australia, teachers have little opportunity for professional 
development, and I would therefore realistically suggest that adequate preparation may 
be achieved in a one day seminar, with some preliminary and follow-up 
communication. 
 
BOOKLET FOR TEACHERS 
 
At the completion of the Teachers’ Trials in 1996, and in accordance with the 
requirements of the grant obtained to help with this field study, I developed a booklet 
for teachers which presented a range of possible strategies for implementing the 
framework, based on those used by teachers in the Researcher’s and the Teachers’ 
Trials.  I called this booklet School-Museum Informal Learning Experiences in Science.  
It included photographs of the strategies being used, and quotes from teachers and 
students about their views of the strategies and the framework guidelines.  The range of 
possible strategies was intended to stimulate innovation and experimentation by 
teachers.  For those teachers who wished more guidance, my Researcher's Trial 
Learning Unit on Animal Survival and Endangered Animals was included as a sample 
school-museum learning unit.   
 
The booklets produced (100) were given to teachers and museum educators who 
expressed an interest, but as yet no evaluation has taken place of its value for teachers.  
My subsequent further analyses of the research and deeper reflections on the findings of 
my research will facilitate development of a new edition of this booklet, incorporating 
my refined and newly named framework, and some further suggestions for alternative 
implementation.  The emphasis will continue to be on providing guidelines which are 
flexible enough for teachers to adopt and adapt the SMILES framework to suit their 
own and their students’ experiences and particular circumstances. 
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PROFESSIONAL DEVELOPMENT 
 
I have frequently referred in this dissertation to the need for teacher professional 
development in order to increase learning-orientation on excursions.  Through my 
research I have gained a number of insights into the aspects which this professional 
development could address. As part of this research, I have also experienced two 
approaches to professional development which appeared to have some commendations, 
and I have considered some variations which may be practicable.   
 
In the Baseline Study I uncovered an apparent reluctance on the part of teachers to 
participate in the learning aspects of excursions.  The results indicated that this 
reluctance was due at least in part to teachers’ lack of appropriate knowledge.  Teachers 
have few alternatives in their ‘teaching kit’ from which to select their teaching 
strategies for excursions.  Over the 40 years of my experience as student, teacher, 
museum educator and now teacher educator I have witnessed little change in the 
conduct of teacher-led school excursions.  I consider that part of the cause for the very 
traditional manner in which teachers behave on excursions is their own attitudes to and 
understanding of museums themselves.  Teachers apparently hold views of museums 
which reflect the organisations as they were 30 years ago, not as they are today, for 
example considering them to be unchanging, hands-off, stuffy places where the children 
must be kept quiet and together.   
 
In the next section, I develop a set of possible topics and issues for inclusion in a 
professional development program for teachers which could facilitate provision of 
effective conditions for learning on school excursions to museums.  Following this, I 
propose some methods of delivery of a professional development program.  Other 
researchers have shown that successful professional development programs address 
issues that are of direct concern to the participating teachers, involve teachers sharing 
their experiences, model desired teaching approaches and include time for participants 
to put newly acquired ideas into practice. Teachers need to feel some ownership in the 
program they are doing and prefer to be doing programs which recognise and use their 
specific situations (Clarke, 1993; Johnson, 1996; Owen, Johnson, Clarke, Lovett & 
Morony, 1988). These findings are incorporated in my ideas presented below. 
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Proposed topics and issues for inclusion in a teacher professional development 
program on school-museum learning 
In addition to and complementing the main task of familiarising teachers with the 
SMILES framework, I would include the following topics and issues in a professional 
development program: 
 
1. I would propose that the first matter to address in professional development on 
conducting excursions is the teachers’ own attitudes to museums.  This could be 
specifically addressed by providing opportunities for the teachers to experience the 
changes in the content and approaches of museums by participating themselves in 
active learning programs in these institutions. 
 
2. A professional development program for teachers should address the teachers’ 
knowledge of the venues they are to visit.  Some overview of the purposes and 
philosophies of various types of museums, plus some relevant questions to ask of a 
specific venue to be visited, may provide teachers with insight into how to learn about 
the institution to which they are taking their students.  
 
3. Teachers’ attitudes to and expectations of excursions need to be addressed.  My 
findings suggest a current concentration on task completion as a means of discipline.  
My overwhelming impression was that teachers were at a high stress level when on 
excursions, they were fearful of their students’ behaviour, of being out of their depth in 
the content areas, of being away from the school support systems.  They were also very 
conscious of ‘value for money’ in the parents’ eyes, and yet had a narrow set of 
methods available to them to demonstrate this (namely a worksheet that the parents 
could see had been completed).  Guiding teachers in the use of a learning-oriented and 
learner-centred approach such as exemplified by SMILES, was shown to be valuable in 
moving the emphasis from control and task-orientation to learning-orientation, and 
changing attitudes to firmly established traditional strategies such as the use of 
worksheets. 
 
4. In order to embrace a learner-centred approach for the excursions teachers need to 
understand the philosophy of such an approach, and then give the students some 
experience with it in class before they use it on an excursion.  If the students are 
unaccustomed to the approach being used, the learning may be impeded.  If the students 
have had little experience with the approach, strategies to gradually introduce it can be 
addressed with the teachers. 
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5. Teachers can be informed of a range of possible strategies for conducting school-
museum programs, as presented in material like the SMILES booklet. 
 
6. In order to remove logistical impediments to learning, professional development 
could address organisational issues including management of large numbers of students 
attending excursions together. 
 
Methods of delivery of professional development 
Two methods of professional development were incorporated into this research.  The 
first was long-term and intensive, with me working directly with one teacher in the 
Researcher’s Trial.  While this method is of great value it is very expensive of 
personnel and largely impractical. 
 
The second, and more feasible approach, used in the Teachers' Trials, was based on a 
single day workshop.  The participants were sent reading matter before the workshop, 
and then participated in discussions, talks and experienced a mini-learning unit using 
the approach that was being presented.  They also gained insight into the venue.  In 
addition they were visited at their school before their museum visit, and given some 
assistance with resource materials.  The basis of this program - the reading materials, a 
one day workshop and then perhaps a follow-up phone call could be a manageable plan 
for professional development.   
 
Two groups of educators could be involved in providing such programs.  The first is 
teacher educators such as myself, as part of pre-service teacher education degrees, or as 
teacher in-service programs.  I would suggest, however, that ideally professional 
development be conducted by museum educators in collaboration with teacher 
educators, and that they be run for teachers who have already planned and booked to 
take their class on an excursion.  The teachers involved will then have a clear purpose 
for coming to the program and therefore incentive to learn from it.   
 
I believe that my research heralds reconsideration of the role of museum educators, 
away from provision of generic ‘hand-out’ materials for teachers, toward facilitating the 
teachers’ own development of school-museum learning units which are specific to their 
own class.  In this scenario, the museum educator’s role would become one largely of 
professional development for learning in informal settings.  A range of levels of 
programs could be developed - from those for teachers who have not used such a 
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program before to those who have previously participated in learner-centred school-
museum learning programs.  For the latter group, the programs would be oriented 
toward greater familiarisation with the specific topic area and venue to be studied, with 
less emphasis on the overall learning approaches. 
 
By looking at ways in which museum educators and class teachers can work together to 
provide successful learning-oriented school-museum programs, a greater level of 
satisfaction will result for both parties.  Resources currently provided by museums to 
prepare teachers’ kits and worksheets, and special museum facilities for school groups 
such as hands-on rooms may be redirected toward developing learning and teaching 
partnerships with class teachers to fully utilise the museum resources.  The expertise 
can be shared between the museum educator and the teacher rather than one taking the 
role of presenting ‘knowledge’ and one of class management.  Rather than being seen 
as just an expert in the learning of their specialised content area, museum educators will 
also be seen as experts in learning in informal settings.   
 
In this chapter I have synthesised the findings from my research to produce a 
framework for teachers which I have called SMILES: School-Museum Integrated 
Learning Experiences in Science.  I have discussed ways in which my findings can be 
communicated to teachers such that more effective conditions for learning may be 
provided by teachers during school excursions to museums.  In the following and final 
chapter I reflect on my personal learning during the journey of this research. 
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Chapter 10 
 

SYNTHESISING MY LEARNING 
 

Journey reflections and tales for further travelling 
 

 
10.1 INTRODUCTION 
 
The research reported in this dissertation has followed a reflexive learning journey in 
which I have used the same approach to my learning as I was investigating in the 
learning framework practised on both the Researcher’s and the Teachers’ Trials.  It has 
been a journey of inquiry, of seeking answers to my questions through the literature and 
field studies, and of reflection.  In the same manner as one needs to recognise the prior 
knowledge and attitudes of learners, I began my journey by declaring my own entering 
understandings and perspectives.  Here I look back on my process of learning, my 
current understandings and the impact of that learning on my role as a teacher educator; 
and finally I discuss the significance of my learning for others. 
 
 
10.2 PERSONAL LEARNING 
 
My findings indicate that I have developed an effective approach to integrated school 
and museum learning which can be adapted and adopted by class teachers.  For me, as a 
teacher educator/researcher, however, my greatest learning has been about learning 
itself:  learning in informal settings, learning which is self-directed, the role a teacher 
has in their students’ learning, attitudes and understandings of the concept of learning, 
and much more.   
 
I return here to my original thoughts, presented in Chapter 1, about the three major 
influences on effective learning conditions for school groups in museums: the teachers, 
the children and the museum, and discuss my personal learning and my changed 
perceptions about each.  Through these discussions I will explore the influence of three 
underlying concepts of the SMILES framework - purpose, choice and ownership. 
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TEACHERS OR TEACHING? 
 
My major shift in perception regarding teachers has been to think more deeply about 
teaching, rather than the teachers.  I now realise that I approached this journey thinking 
and writing about teachers as a rather homogeneous group of people, with similar 
behaviours and attitudes.  As I have worked through this research, I have come to a 
better appreciation of teachers as individuals with a wide range of approaches, 
experiences and strengths.  I have come to think much more about teaching than 
teachers, and about offering teachers real choice in the way they implement a set of 
guidelines, guided by the range of strategies that have been used by others.  Providing 
teachers with the confidence to choose their strategies will enable them to take 
ownership of their teaching in an environment in which they will feel increasingly 
competent. 
 
Personal learning about teaching 
Through this research I have learnt a great deal about myself as a teacher (whether this 
be of children or teacher education students).  Before I started this study, I would have 
declared myself a strong advocate and practitioner of learner-centred approaches to 
teaching.  I was dismayed therefore by the dominance of a teacher-centred perspective 
in my autobiographical piece in Chapter 2.  I talked very little of myself or my students 
as learners.  I trust that through this research process and its strongly learning-oriented 
findings, that my practice will now match more closely the views I espouse. 
 
Perhaps heralding this change, I was pleased to find that I was able to put into practice 
what I had learnt about teaching and learning since becoming a teacher educator, when I 
taught the class in the Researcher’s Trial.  I left classroom teaching some years ago 
because I did not like the style of teaching I was using, which was based on what I saw 
around me.  Now I have tried and liked a different approach and have seen how 
effective it can be, providing me with a considerable increase in confidence and 
experience to share with my teacher education students. 
 
Teaching in museum settings  
I began this research in a quest to find a new set of strategies which teachers could use 
on excursions.  My reading and my experiences suggested that the focus of the visit 
needed to be associated with classroom activities at least before if not after the visit.  I 
now realise however how imperative it is that the school and museum learning be 
integrated into a cohesive learning unit in which the three components: pre- during- 
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and post-visit are blended and dependent on each other, not separate entities.  
Immediately this integration provides the students with a purpose for their learning on 
the excursion, as I have discussed in the previous chapter.  It was late in my journey that 
I recognised the subtle difference between a purpose for the visit and a purpose for the 
learning.  These two points - fully integrated learning and a learning purpose, are 
fundamental elements of a constructivist understanding of the learning process.  
Although I did not set out in this research to critique or investigate specifically, the 
validity of constructivist approaches to learning, the findings repeatedly confirmed the 
process by which students construct meaning, as I described it in Chapter 5.  
 
A further tenet of constructivist teaching approaches is to recognise prior learning, 
including attitudes, perceptions and expectations.  The key impact of both teachers’ 
and students’ prior learning became apparent in all of my studies, for example: the 
different expectations and perceptions of the Teacher Observer, myself and class teacher 
during the Researcher’s Trial; between the seven teachers during the Teachers’ Trials; 
and the different prior experiences of the students from each school in the Teachers’ 
Trials.  My perception, as a result of the Baseline Study, was that teachers felt 
uncomfortable and uncertain when they took the students to a museum.  They either felt 
that they were out of their knowledge depth, or they were concerned for their own and 
their school’s reputation which they considered to be ‘on show’.  Teachers dealt with 
this fear by hiding it behind a screen of authority and control, and by using a worksheet, 
generally written by museum educators, to manage the learning without any input 
themselves.  The teachers’ behaviours apparently reflected the way in which they had 
been taken on excursions themselves as students, and they knew no other alternative. 
When teachers bring their classes to a museum, and leave all management of the 
learning to the museum educators, these prior experiences cannot be adequately 
addressed.   
 
Findings from the Baseline Study showed me that most teachers had a task-oriented 
approach to excursions, and there was a need to find a way for them to become learning-
oriented.  The Trials showed that by moving from teacher-centred to learner-centred 
strategies the outcome was self-directed student learning.  Self-direction in learning 
involves choosing what is to be learnt based on a need, anticipated use, or personal 
interest.  It involves self-determination of pacing, both physically ie the speed at which 
the learner moves from exhibit to exhibit, and also mentally, when to stop and look 
intently and when to scan and view more superficially.  One of the most significant 
findings in this research was the extent and level of learning achieved by students when 
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they were given freedom to learn through self-direction.  The key to effective school 
excursions to museums is not just the strategies that teachers use on the excursion, as I 
had originally thought, it is the full set of conditions for self-directed learning which are 
provided throughout the school-museum learning unit. 
 
A balance between formal and informal learning setting strategies 
In Chapter 5 I discussed the dichotomy between formal and informal settings, and the 
learning environments provided in each.  Clear mismatches emerged between the 
‘natural’ learning processes used by family groups and the observed behaviours of 
school groups.  Many of these mismatches corresponded to the different characteristics 
of informal learning settings such as museums and formal learning settings like schools.  
It became apparent to me that a major impediment to learning during school group visits 
to museums was that teaching strategies appropriate to a formal setting were being 
imposed in an informal setting.  The contradictions which arose from this mismatch led 
to the tendency of the students to ‘act out’, leading to teachers’ fear and subsequent 
overemphasis on disciplinary control. 
 
My reading and understanding of the ideas of social constructivism mirrored some of 
the findings in the literature on family group learning, strengthening my resolve to 
include strategies allowing personal curiosity to largely drive the students’ learning.  
My first reaction was to make school group visits as much like family group visits as 
possible.  While my findings largely confirmed the worth of providing learning 
conditions appropriate to an informal setting, my experiences, particularly in the 
Teachers’ Trials, led me to realise that school group visits are fundamentally different 
from family groups, there are inherently different expectations and constraints for 
school groups and these must be recognised.  I therefore now propose that, considering 
Table 5.2, modified here as Table 10.1, each list be considered to represent the extremes 
of a set of continua, and each parameter be treated separately and differently.  Teachers 
could decide the position on the continuum for each parameter that they consider most 
appropriate in order to establish the best possible learning conditions for their children, 
recognising their particular school group’s situation.  The results of my research suggest 
that ideally the marker be pushed as far as possible toward the informal extreme, 
however the visit must still meet school expectations and requirements.  So, the 
continuum markers can be set to provide conditions which will maximise the learning in 
each specific situation.  The final learning program could be considered a balance 
between formal and informal learning strategies. 
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John Dewey (1959) considered that schooling furnishes the child with the environment 
and tools with which help he/she can go beyond school and learn.  This is an 
appropriate way to consider the relationships in school-museum learning.  At school, 
teachers equip children with whatever they need to go out and learn in informal settings.  
A major aim of the SMILES framework is to give teachers guidance on how to help 
students to move easily between the school and museum setting, thus promoting 
development of life-long learning skills and habits. 
 

 TABLE 10.1 INFORMAL AND FORMAL LEARNING ENVIRONMENT 

 CHARACTERISTICS AS CONTINUA, WITH A POSSIBLE SET OF 

 MARKER POSITIONS FOR A SCHOOL-MUSEUM PROGRAM  

______________________________________________________________________ 
Informal Learning Setting                              Formal Learning Setting 
Characteristics                                       Characteristics 
______________________________________________________________________ 
Voluntary attendance____________________________∆_____Compulsory attendance  
 
Choice of learning_∆____________________________________No choice of learning 
 
Unstructured________________________∆__________________________Structured 
 
Unsequenced___________∆______________________________________Sequenced 
 
Learner-centred_∆__________________________________________Teacher-centred 
 
Contextually relevant_∆_____________________________________Relevance unclear 
 
Heterogeneous groupings____________∆_________________Homogeneous groupings 
 
Collaborative_∆_________________________________________________Individual 
 
Non-competitive_∆_____________________________________________Competitive 
 
Open-ended_________________________∆____________________________Closed 
 
Non-curriculum-based______________________________∆______Curriculum-based 
 
Unintended outcomes recognised_∆_______________Unintended outcomes disregarded 
 
Non-assessed______∆____________________________________________ Assessed 
______________________________________________________________________ 
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Providing teachers with purpose, choice and ownership 
I have concentrated in this research on the conditions which the teachers can provide for 
their students.  A vital outcome of the final stage in my research has, however, been the 
realisation of the importance of also providing teachers with purpose, choice and 
ownership of the way in which they conduct excursions.  The SMLF was shown to be 
robust under a variety of circumstances and it became clear in the Teachers’ Trials that 
a key element to that success was the adaptability of the framework to suit a range of 
teachers’ styles and situations.  It offered a process which let teachers choose how they 
teach, but provided them with sufficient information to be confident and competent 
learning facilitators.  If the framework had been more prescriptive, teachers would 
probably not have been able to take ownership, and they may have continued 
approaching museum excursions in an uncertain environment in which they felt they 
had little control. The Baseline Study suggested that it was a lack of the appropriate 
skills to manage the learning on excursions which led to much of teachers’ anxiety and 
recourse to task-oriented approaches.  If, on the other hand, the teachers have a clear 
learning purpose, ownership and choice in how the school-museum learning is 
conducted, they are likely in turn to provide the same opportunities for their students.   
 
It is imperative that communication of the findings of this research, through written 
material or professional development, emphasises the choice and adaptability provided 
by the framework.  This emphasis impacts on my role as a teacher educator, and on how 
I consider the future stages of my own journey in communicating my findings to 
preparing and practicing teachers.  As a teacher educator, I now strongly value the 
importance of providing my students with choice, ownership and purpose in their 
learning about teaching.  
 
CHILDREN OR LEARNING? 
 
The second major influence on the effectiveness of school excursions which I 
recognised at the beginning of this research, was the children.  I would now prefer to 
consider this second influence from the point of view of learners and their approaches to 
and strategies for learning. 
 
During the Baseline Study I was struck by the way in which teachers and students 
viewed learning.  Both teachers and students expressed to me strong beliefs that you 
could only be learning if you were reading or writing.  This traditional school-based 
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perception of learning pervaded the visits that I observed.  With such a view, it is 
understandable that both teachers and students considered the interactive section of the 
Museum to be a place for playing not for learning, and that most worksheets used by 
school groups concentrate on writing information, much of which is gained from the 
labels, rather than the specimens or objects on display.  I was even told by students from 
one school, that unless you had worksheets in the museum you wouldn’t learn anything.    
 
Two issues emerge for me from this view.  While museums do contain many labels 
which provide information to place objects and specimens in context, the unique and 
vital component of museums is ‘the real thing’.  There is a paradox here.  Teachers I 
observed went to the effort, expense and anxiety of bringing their classes to a museum 
and said they brought their students to museums to see the real objects, yet they then 
gave them label-oriented worksheets to complete.  Perhaps they say that the objects are 
why they come, but implicitly they don’t believe the students will be learning unless 
they write things down.  Alternatively, while they want the students to look at the real 
objects, they use the worksheets as a discipline tool, which in turn allows the students 
no time to look at the real objects! 
 
The second issue was the perceived conflict between learning, enjoyment and 
playing.  I was told by students in the Baseline Study that playing and learning take 
place at different times and in different places.  However, in the Researcher’s Trial, the 
students repeatedly told me that they liked their excursion because they were learning 
and having fun.  Family groups come to museums to enjoy themselves by learning and 
socialising, yet few people declare directly that they are learning, perhaps because of the 
stigma associated with the word learning.  For many, this word seems to have come to 
mean schooling, which in turn is associated with reading and writing.   
 
In contrast to the Baseline Study results, the students in the Researcher’s Trial and the 
Teachers’ Trials confidently declared that they had been learning and having fun and 
that they enjoyed their autonomy in learning.  The students’ declared strong focus on 
learning was perhaps the most significant outcome of the strategies implemented in the 
study.  These results showed that when many of the constraints and structures imposed 
by teachers on excursions are removed, the students naturally behaved and learned in 
ways similar to family group members.  Learning is enjoyable when it is driven by the 
learner and when it is in a socially supportive environment.  The Trials confirmed that 
when students have ownership of their learning they enjoy learning - the two become 
one.     
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Learning as process 
Throughout this research I became increasingly comfortable with the concept of 
learning as process, rather than learning as an outcome.  Again this view reflects a 
constructivist approach.  There is no real beginning or ending to learning.  Each 
person’s store of knowledge is constantly changing, growing, being adapted.  With this 
in mind, I believe that assessment of learning, particularly after one distinct episode, 
must concentrate on evidence that learning processes are occurring, rather than on 
specific knowledge outcomes.  The instrument which I developed for determining the 
occurrence of learning processes in museums has potential for doing this, but needs 
more testing and development.  Students’ own declarations of learning, particularly 
those which are unsolicited, proved to be a powerful tool for assessing the conditions 
for learning. 
 
Self-directed learning 
I have gained enormous respect for children’s ability to determine and manage their 
own learning, to assess their own learning, and to recognise enjoyment in learning.  In 
each of the field studies, the students’ insights into the teaching and learning processes 
continued to amaze me.  I have recognised some of these insights in the field study 
chapter sub-headings.  I can see no stronger reason to move toward providing 
opportunities for students to be self-directed learners than in their own declarations of 
their enjoyment of learning under these conditions.  
 
I find it intriguing that writing on adult learning largely distinguishes adult learning 
from that of children by the move from dependency toward self-direction (Knowles, 
1993).  Yet my results have shown that 10 year old students can be highly self-directed, 
if provided with the appropriate learning conditions.  My early decision to borrow from 
family group behaviours in museums was based on adults and children learning together 
using a collection of collaborative processes.  One can not advocate learning in mixed 
age or mixed adult/student groups as in families and at the same time consider adult and 
children’s learning to be fundamentally different.  The literature talks of the 
contribution all members play in the overall learning of the family.  My findings have 
shown that by using some strategies from family group museum behaviours, school 
groups can in turn behave more like family groups.  In family groups the children, 
together with other family members, have control over their learning in that they choose 
when to participate and this choice is based on their perceived use of and enjoyment in 
their experience.  
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So the current dichotomy between school group and family group museum behaviours 
need not continue if we provide the students with mental and emotional space for 
learning, within a positive social context.  Again, I come back to describing a (social) 
constructivist approach to learning, and again I return to the central factors of choice 
and ownership of learning by the students, as well as having a clear purpose for their 
learning.  The first two of these factors, or underlying concepts, particularly reflect 
family learning approaches while the last distinguishes the special circumstances in 
which school students are learning in a museum. 
 
Finally, a clearer understanding of the processes of learning implies that if, as a teacher 
educator, I wish to increase the effectiveness of school-museum visits, one of the most 
important prerequisites will be to unpack the meaning of the word with my students, and 
help them to come to a recognition and understanding that learning is enjoyable through 
the conditions that I provide for them.   
 
MUSEUM AS TEACHER OR MUSEUM AS A PLACE TO LEARN? 
 
When I asked teachers about why they took students on museum excursions, the 
responses often included statements reflecting their view that a museum was a place full 
of experts and expert information.  Implied, if not overtly stated in these comments was 
a feeling of the museum as teacher, with the ‘teacher’ in this case taking on a 
transmission approach.  At the time most of these teachers were at school, this would in 
fact have been the approach of all museum exhibitions.  While many exhibit styles and 
other learning opportunities in museums have changed over recent years, it was 
apparent from my results that most teachers still held the perception which was gained 
when they were children.  I believe it would be beneficial to move teachers from the 
perception of museum as teacher to one of museum as a place to learn. (Hein, 1995a; 
Lucas et al., 1986) 
 
Museums are not just buildings full of objects.  Museums also include a range of adults 
with whom the students can interact.  These adults may be museum educators, 
explainers on the floor, front desk or inquiry desk staff, or security staff.  In addition the 
students interact with the adults who accompany their class.  A better understanding of 
the learning processes and appropriate learning strategies for school-museum learning 
will greatly enhance these vital interactions, and provide the needed scaffolding of the 
students’ learning.  
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I believe there is a need to develop the focus of museum educators away from providing 
information, ready-prepared worksheets, and teachers’ packs consisting of a set of 
mostly unrelated pre- and post-visit activities.  Instead museum educators are in a 
wonderful position to support and guide teachers in the development of learning units 
which suit their particular class, at the same time making optimal use of the learning 
opportunities in the institution.  There is a major and important potential role for 
museum educators in professional development with teachers, not just using their 
expertise in science content, but using their expertise in learning by school groups in a 
museum.  I consider that adoption of the SMILES framework can assist museum 
educators in this role. 
 
I started this study by stating that I wanted to take museums as they are, and see how 
school class groups could best use them.  I believe that my research has shown that it 
can be the teachers’ role, and it is well within their capacity, to shift the emphasis from 
traditional task-oriented approaches on museum excursions to approaches which are 
student driven and learning-oriented.  The nature of the museum display alone does not 
determine the learning strategies or approaches adopted by students.  The teacher, on 
the other hand, has a major role in providing effective conditions for learning.  The 
students will then take a natural path toward purposeful, enjoyable learning and toward 
recognising museums as places for life-long learning.  In summary I would re-focus the 
triad of influences on effective school excursions that I first presented in Chapter 1 
(Figure 1.1) by moving toward active roles for each participant - the museum as a 
learning place, the action of teaching and the action of learning. 
 

                  

       EFFECTIVE LEARNING 
CONDITIONS FOR EXCURSIONS

TEACHING LEARNING

MUSEUM AS PLACE 
         TO LEARN

  Choice
Ownership
  Purpose
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 Figure 10.1 Influences on effective learning conditions for school   

 excursions 
10.3  LEARNING FOR OTHERS: IMPLICATIONS AND FURTHER 
 RESEARCH 
 
The SMILES framework for school-museum learning has been developed drawing on a 
restricted range of field data.  The framework has been tested by a small set of seven 
teachers from a smaller range of four schools.  All classes in the Trials were 5th or 6th 
grade from primary (elementary) schools. I used only two museum sites for the Baseline 
Study and only one museum for the framework Trials.  All of my research has 
concentrated on teacher-led excursions with limited input from museum educators.  My 
claims made about the efficacy of the framework must therefore be taken in the context 
of these restrictions.  It remains for the framework to be tested under a much broader 
range of circumstances.  However, there are many implications arising from the findings 
in this dissertation, which may have future impact on students, teachers, teacher 
educators, museum educators and museums more generally.  I shall address the 
implications for each of these groups along with relevant further research which may 
address the gaps left and the openings created by my findings, and hence trigger new 
learning journeys for me and for others. 
 
STUDENTS AND LEARNING 
 
The stakeholders with the most to gain from the provision of favourable conditions for 
learning on excursions are the students.  Excursions which start out to be exciting only 
because they are a day away from school can soon become boring and frustrating.  
Providing students with a clear purpose, choice and ownership of their learning will 
empower them with the tools for an enjoyable and profitable experience.  More 
importantly they equip the students for life-long learning.  Facilitating positive learning 
experiences on excursions will raise young people’s awareness of museums as 
enjoyable, informative places for learning and for recreation. 
 
Further research is needed to test the SMILES framework with children from a broader 
range of backgrounds, and a greater range of ages.  It will be particularly important to 
test SMILES with Secondary School classes as all Trials in this research were 
conducted with Primary School classes.  Further, is the SMILES framework equally 
effective with rural as well as urban children, and children with a wider variety of 
cultural backgrounds? 
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The long term impact of changed excursion learning conditions needs to be 
investigated.  I stated in Chapter 1 that adolescents explained their lack of interest in 
museums by describing their poor experiences on school excursions.  Does experience 
with a SMILES approach lead to changes in attitudes to museums?  Does experience 
with the SMILES framework impact on the development of life-long learning habits? 
 
A tentative instrument for determining engagement in learning processes was developed 
for the Researcher’s Trial.  The potential applicability of this instrument, or others 
which may stem from it, need to be investigated and validated for wider use in 
determining the learning which can or does occur in museums by school group students 
or any visitors. 
 
My initial ideas about waves of concentration and the need to allow mental as well as 
physical rests, could be a fascinating and valuable area for further research, with  
implications for school-museum learning, as well as learning and teaching strategies in 
many formal and informal contexts.  
 
TEACHERS AND TEACHING 
 
Museums traditionally were learning environments allied most closely to formal 
learning settings and strategies.  The displays were highly didactic and allowed little 
interaction with the visitors.  Over the past few decades the approaches and 
presentations at museums have changed dramatically and visitors’ enjoyment and 
engagement with the displays is paramount.  Museums have become truly informal 
learning settings.  My observations through this study suggest that many teachers still 
have a formal learning view of museums, much as was utilised in their own childhood 
on excursions.  Hence they are using formal teaching strategies which they still consider 
to be appropriate to the setting.  This would explain their emphasis on reading and 
writing, their tendency, which I observed, to move the students away from interactive 
exhibits and to stop the students from watching videos or handling specimens that are 
intended for that purpose.  This study has revealed a great need to work with teachers to 
develop a new understanding of the purposes of museums and the range of teaching and 
learning strategies which are appropriate to such settings. 
 
The second important finding was teachers’ overwhelming concern about the 
organisational and disciplinary aspects of an excursion.  Teachers’ fear and subsequent 
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stress during excursions allows little room for concentration on learning.  My 
experience suggests that children sense their teacher’s uncertainty and subsequently 
behave inappropriately.  The development of a program which allows the teacher to 
truly be in control of both the organisational and the learning aspects of the day should 
lead to enjoyable and effective excursions. 
 
An anticipated outcome from this work is the potential for flow-on to classroom 
teaching approaches.  If teachers participate in a professional development program and 
then successfully try a school-museum learning program based on the SMILES 
framework, there is the possibility that they may try similar learner-centred approaches 
in their own classroom.  This is another area for further research:  What are the longer 
term effects of participating in a SMILES program?  Will teachers use the same 
approach in future school-museum units?  Will they use a more learner-centred 
approach in other classroom-based units?  Will they adopt this approach in other non-
classroom settings such as the playground or park? 
 
Further research may investigate the application of SMILES with teachers who have 
had widely differing experiences; teaching in a wide range of school locations; a wide 
range of grades including lower primary and secondary grades; using a variety of 
venues; and in other States and countries where the training and experiences of the 
teachers are different from those in Sydney, Australia. 
 
TEACHER EDUCATORS 
 
This research has demonstrated that teachers generally have few alternatives in their 
‘kit’ for running excursions.  This implies a clear role for teacher educators working in 
pre-service and in-service programs for teachers.  Preferably through experiencing 
school-museum learning based on the SMILES framework, teachers and potential 
teachers can learn of alternative approaches to learning and teaching in informal 
settings.  The significance of this is apparent when one considers the large number of 
out-of school activities that are conducted by teachers.  
 
Appropriate professional development programs could be developed by teacher 
educators and/or by museum educators, and offered to teachers who have already 
decided to use a museum’s resources.  Possible inclusions in such a professional 
development program were addressed in Chapter 9.  Research is needed into the most 
effective inclusions, methods of presentation and impacts of professional development 



 

10. Synthesising the learning 307  

programs on teachers’ attitudes to museums and museum excursions, and the manner in 
which they conduct excursions. 
 
MUSEUM EDUCATORS  
 
There are a number of specific recommendations for museum educators which emerge 
from this study.  Museum educators could prepare orientation videos for schools which 
include material on the venue, its purposes, roles of the staff, how specimens and 
displays are prepared, how people can learn in a museum using all the available 
strategies, footage of students using the museum appropriately with a range of learning 
strategies.  These could include issues that the museum educators know to cause 
problems for teachers and students, such as the names of often mis-named specimens, or 
pointing out specimens which people are invited to touch.  With the rapid increase in 
high quality access, such a video, along with other relevant information, could be placed 
on a World Wide Web site, therefore enormously reducing the logistical difficulties 
with supplying such a resource. 
 
More importantly, and in addition to professional development discussed above, the 
museum educator’s role could move from preparation of generic materials and/or 
running class presentations or tours, to liaison with individual teachers and helping them 
to tailor their visits.  This could include help such as matching the students’ selected 
areas of inquiry with the available displays.  My experience suggests that this 
interaction with the teachers and students would be far more productive and rewarding 
than preparing materials for unknown users and repeatedly presenting similar 
information.   
 
If generic resources are considered important, my findings indicate some alternatives to 
provision of materials for schools, moving away from a range of prescriptive sheets 
from which teachers can select, to sheets which in themselves provide choice for the 
students, for example, sheets with guides to finding information about a range of topics 
from which the students can select, or a matrix with choice of the specimens or objects 
to be investigated as well as the aspects of that object to be recorded. 
 
This study has avoided extensive discussion of the role or impact of museum educators 
on school excursions.  The decision to concentrate on class teachers was intentional, and 
based on the underlying theme of this research - that the school and museum learning be 
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integrated.  The study does however provide some clear suggestions for museum 
educators.   
 
There are considerable avenues for further research into methods of wider dissemination 
of the ideas developed in this dissertation, and of the role that museum educators can 
play in facilitating use of SMILES or similar approaches.  
 
MUSEUMS 
 
If students’ experiences of museums can be made enjoyable and valuable, there are 
enormous impacts on children’s and subsequently adults’ views of museums as 
enjoyable and rewarding places to visit.  This may not only improve the numbers 
coming through the turnstiles but will potentially change a perceived attitude that 
museums are places that you visit when you are children, when you have young children 
and when you have  grandchildren - and rarely otherwise.  The enormous impact of poor 
school excursion experiences on future audiences and supporters is rarely recognised by 
museums.   
 
I believe that the wrongly perceived difference between learning and enjoyment has 
huge implications for the way in which museums see learning.  There is debate in 
museum literature about whether museums are about information or entertainment, and 
the term ‘infotainment’ has been coined.  I consider that this is unnecessary, the word 
‘learning’  already encompasses the meanings intended by ‘infotainment’.  If teachers, 
museum educators and policy makers recognise this, then approaches to display 
development and promotion could be very different.  Longitudinal research into the 
impact of changes in the conduct of school excursions on participants’ attitudes to 
museums and learning would be fascinating and valuable.  
 
The emphasis in my research has been on learning science in museums, and it has been 
based on research in science museums.  There is little in my findings however which 
needs to be restricted to application in science museums, and I propose that the 
strategies in the SMILES framework would be applicable in any informal setting.  It 
remains for future studies to test the applicability of SMILES to a wide range of settings 
with emphasis on a variety of discipline areas. 
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SIGNIFICANCE OF THE RESEARCH FINDINGS 
 
In summary, I believe that the findings from my research have significance for students, 
teachers, teacher educators, museum educators and museums: 
 
For students, this research enhances opportunities for: 
 - enjoyment and learning on excursions; 
 - development of life-long learning habits; 
 - confidence in their own learning; 
 - discovery of the use and purpose of museums. 
 
For teachers, this research facilitates: 
 - recognition of different learning strategies in informal settings; 
 - confidence and competence in facilitating student learning in informal settings; 
 - reduction in current anxiety and frustration; 
 - appreciation of the value and purpose of museums. 
 
For teacher educators this research provides a pathway to: 
 - meeting a need in pre-service and in-service teacher education, excursions are 
   rarely and minimally addressed in most current courses;   
 - applying a widely advocated approach to teaching and learning. 
 
For museum educators, this research provides: 
 - potential solutions to current frustration regarding teachers’ use of museums 
   and their facilities; 
 - a possible change in emphasis of their role, with a move toward professional 
   development and sharing preparation with teachers.  
 
For museums, this research heralds improvements in: 
 - students’ enjoyment of school visits, increasing the likelihood of their visiting 
   museums in their own time; 
 - students’ and teachers’ understanding of the role, purposes and provisions of 
   museums, leading to more positive attitude to museums. 
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10.4 A FINAL THOUGHT ON MY LEARNING AND RESEARCH 
 
I began this journey with an autobiographical statement.  I would like to end by 
reflecting on my personal learning about research. 
 
The methodology that I used in this research developed in a similar way to the learning 
approach I was investigating.  My use of questions generated from previous experiences 
led me clearly along my learning path.  My purpose for each of the stages in my journey 
was determined by my own curiosity and hence the process and outcomes were owned 
by me.  The choice and purpose of my path not only determined the field studies and 
their conduct, but also the choice of literature fields which I searched.  More 
importantly it provided me with clear questions upon which to base my literature search, 
yielding relevant and useful information. 
 
I recognise this apparently purposeful path now, however while I was still travelling I 
was at times quite uncertain about my direction.  My uncertainty stemmed from my 
inexperience as a researcher.  As an apprentice researcher with a background in science, 
I learnt through this journey about how to manage qualitative research, and eventually 
became comfortable with this paradigm.  I felt very comfortable with the interactivity 
and iterativity of the research design I used.  I was overwhelmed at first by the amount 
of data I had gathered.  My over-zealous collection of data was driven by my 
uncertainty of the outcomes, and my fear that I would not find the information I was 
seeking.  I had difficulty dealing with the diverse and untidy nature of the data, and 
constantly felt uneasy about the subjectivity of my findings.  I found that I had difficulty 
in separating analysis and reflection.   
 
As I travelled however, I began to recognise the nonsense of trying to analyse the data 
objectively.  I accepted that my implicit theories coloured the way I viewed my data.  I 
had difficulty suppressing the excitement I felt about the positive results of the 
Researcher’s Trial.  I acknowledge the enormous assistance and wise guidance I 
received from my supervisors.  I now declare these overwhelming personal intrusions 
into my research process without concern, recognising that they only confirm the reality 
of the social constructivist theoretical framework in which this research was embedded. 
 
I believe that through this apparently risky and uneasy path, I have developed a far more 
rounded picture than could ever have been achieved using a quantitative approach.  I 
have learnt a great deal about how to better constrain the research design, and to have a 
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clearer purpose in mind when collecting data.  On the other hand I recognise the value 
of letting the data speak, and not entering the collection or analysis with narrow 
expectations.  I have talked about giving students purpose, choice and ownership; I have 
realised that teachers need to be provided with purpose, choice and ownership; and I 
now observe that as my purpose, choice and ownership of my own learning developed, 
so did my skills as a researcher. 
 
I now feel more confident about embarking on further journeys and am not concerned 
about not knowing where the journey may end.  I look forward to working with museum 
educators to develop and evaluate professional development programs to implement the 
SMILES framework.  I also anticipate investigating application of SMILES in a variety 
of other circumstances and other questions stemming from my research, which I have 
outlined above.  Most importantly, my enthusiasm for this area of learning and research 
is as keen as when I started, and my belief in its value is stronger. 
 
In conclusion, I believe that my research shows that if teacher educators and museum 
educators facilitate application of the SMILES framework incorporating the three 
underlying concepts of purpose, choice and ownership, there will be fewer furrowed 
brows and many more smiles on the faces of students, teachers and museum staff.  I 
look forward to continuing my learning journey along similar routes and investigating 
some of the many questions which this research has raised. 
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APPENDIX 2 
GUIDING QUESTIONS FOR BASELINE STUDY INTERVIEWS 
 
Interview with teacher during the visit. 
1. What is the purpose of this visit?    What objectives do you have? 
2. Is the visit part of a theme you are doing at school? 
3. If not, why are you doing this visit at this time? 
4. What have you discussed with the class about the visit? 
 What pre-visit work have you done with the class? 
5. What do you expect the students to do during the visit?  Do they have worksheets? (May I have a 
 copy?) If so, do you expect them to do anything else?  Will there be time to look around without 
 the worksheets? 
6. What do you expect the students to gain from the visit? 
7. Will you do anything with the class following the visit?   If so, what will you do? 
 
Interview with students at beginning of visit. 
1. Why  do you think your teacher has brought you here? 
2. What are you studying here? 
3. What do you expect to do while you are here? 
4. Have you done any work in class about this, before the visit? 
5.  What do you think you might learn while you are here? 
6. (Questions about their current views about the particular topic they are going to  
look at.) 
7. Do you expect to do any work at school about this, after the visit? 
 
Interview with students during the visit. 
1. What are you doing here? 
2. What are you learning about? 
3. What have you discovered so far? 
4. Tell me what this display is about  (One they are answering questions about) 
5.(General questions about their current understanding of the topic) 
6. What do you not understand about this display / topic? 
7. Are there other things you would like to know about this topic?   If so, what are they? 
8. How do you think you might be able to find the answers to these questions? 
9. Would you like to be able to find these answers back at school after the visit? 
 
Interview with students toward the end of the visit: 
1. What did you learn from your visit today? 
2. What did you like most about the visit?   Least? 
3. How would you like this to be followed up back at school? 
4. Do you have any questions in your mind about things you saw here today? 
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Interview with teacher after the visit 
1. Do you think your objectives for the visit were achieved? 
2. How did / could you assess this? 
3. Do you feel satisfied with the outcomes of the visit? 
4. Do you feel there are ways in which the use of the visit could be made more effective? 
5.(Discussion about this.) 
6  What have you done with your class since the visit? 
 
Interview with students after the visit 
1. Did you enjoy your visit to the 'Museum'?   Why  / why not? 
2. What did you find out while you were there? 
3. Did you get the opportunity to learn what you were interested in?  Why do you think this was / was not 
so? 
4. Did you come away with any questions about what you saw there? 
5.(Question specifically related to the teacher's objectives) 
6. What have you done back at school since the visit? 
7. If you had the opportunity to plan a visit like this, what would you do? 
8. Questions about their views about the particular topic covered. 
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APPENDIX  3 
PATTERN OF INTERVIEWS AND RECORDED OBSERVATIONS IN 
CHRONOLOGICAL ORDER FOR EACH BASELINE STUDY EXCURSION. 
 
I = interviews O = observations  A->M = schools 
 
School A    
OA1 
IA1  early in excursion,  4 boys   
OA2   
IA 2 early in excursion, 4 boys   
OA3 
IA 3 organising teacher     
OA4 
OA5 
IA 4  3 boys while looking at exhibits  
OA6 
IA5 3 boys while looking at exhibits  
OA7 
IA6 3 boys while looking at exhibits  
IA 7 3 hours after they had arrived 4 boys 
OA8 
IA 8 accompanying teacher 
OA9 
IA 8 another accompanying teacher 
0A10 
IA 10 4 more boys, at end of excursion 
OVERVIEW OBSERVATIONS 
Follow-up interviews: 
IA 11 organising teacher 
IA 12 4 boys 
IA 13   4 boys 
IA 14 4 boys 
IA 15 accompanying teacher 
IA 16 accompanying teacher 
 
Summary   
   total interviews:    16,   
   total students interviewed:   37,   
   total teacher interviews: 6 (3 teachers each interviewed   
      twice) 
% students interviewed:   31% n=120 (5 classes) 
% teachers interviewed:    100% (each twice) 
 
 
School B    
OB 1 
IB 1 5 boys - beginning of excursion 
IB 2 3 girls 
OB 2 
IB 3 accompanying teacher 
IB 4 organising teacher 
OB 3 
IB 5 5 boys 
OB 4 
OB 5  
IB6 science head teacher, accompanying 
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Follow-up interviews 
IB7 4 students 
IB8 5 students 
 
Summary       
   total interviews:    8,   
   total students interviewed:   22,   
   total teacher interviews: 3 
% students interviewed:   22% n=100 (5 classes) 
% teachers interviewed:    75%  
 
School C    
IC 1 2 students 
IC 2 2 girls 
IC 3 3 students doing experiments 
IC 4 2 students in lab 
IC 5 2 students in lab 
IC 6 4 boys 
IC 7 4 students, towards the end 
IC 8 organising teacher 
 
No follow-up interviews, as this was a science club group who were not to be meeting again for some 
time. 
 
Summary       
   total interviews:    8,   
   total students interviewed:   19,   
   total teacher interviews: 1 
% students interviewed:   40% n=20 ( science club group) 
% teachers interviewed:    100%  
No Specific Observations 
 
School D  
ID 1 3 girls, before going inside 
ID 2 3 boys, outside on grass 
ID 3 organising teacher 
ID 4 2 girls, in lab 
ID 5 2 girls, in lab 
ID 6 2 boys, in lab 
ID 7 2 students, in lab 
ID 8 2 girls, in lab 
ID 9 4 boys, at end of excursion 
ID 10  4 girls, at end of excursion 
 
Follow-up interviews 
D 11 5 students 
D 12 4 students 
D 13 organising teacher 
 
Summary     
   total interviews:    13   
   total students interviewed:   33,   
   total teacher interviews:  2 
% students interviewed:   60% n=55 (2 classes) 
% teachers interviewed:    100% 
No Specific Observations 
 
School E  
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OE 1 
IE 1 4 students in animals hands-on room 
IE 2 3 students in hands-on room 
IE 3 3 students in hands-on room 
OE 2 
IE 4 2 students in hands-on room 
OE 3 
IE 5 accompanying teacher 
OE 4 
OE 5 
OE 6 
IE 6 2 students in gallery 
OE 7 
IE 7 3 students in gallery 
IE 8 2 Yr 4 boys, after gallery excursion 
IE 9  3 students from other class group in hands-on room 
 
Follow-up interviews at the suburban school 
IE 10 5 students  from  Yr 5& 6  
IE 11 organising teacher 
IE 12 4  Yr 4 students 
 
Summary     
   total interviews:    12   
   total students interviewed:   31   
   total teacher interviews:  2 
% students interviewed:   39% n=80 (mixed choir group fro 2 schools, equivalent to 3 classes) 
% teachers interviewed:    100%  
 
School F  
IF 1 3 students, before they started 
IF 2 2 in lab 
IF 3 2 in lab 
IF 4 2 in lab 
IF 5 2 in lab 
IF 6 2 in lab 
IF 7 3 in interview room 
IF 8 2 in lab 
IF 9 2 in lab 
IF 10 organising teacher 
 
No follow-up visit 
No Specific Observations 
Summary     
   total interviews:    10   
   total students interviewed:   20,   
   total teacher interviews:  1 
% students interviewed:   80% n=25 (1 class) 
% teachers interviewed:    100%  
 
School G 
IG 1 3 boys before they started 
IG 2 organising teacher 
IG 3 2 girls in lab 
Second group 
IG 4 3 girls at start 
IG 5 2 boys 
IG 6 2 in lab 
IG 7 4 students, half way through 
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I have written answers to a question on which  experiments they would like to do more work on; and 
what questions were raised by the work they did 
 
Summary    
   total interviews:    7  
   total students interviewed:   16 
   total teacher interviews:  1 
% students interviewed:   30% n=50 (2 classes on separate days) 
% teachers interviewed:    100%  
No follow-up visit 
No Specific Observations 
 
School  H  
IH 1 3 girls before going into galleries 
OH 1 
IH 2 organising teacher 
IH 3 4 boys, after first gallery 
OH 2 
IH 4 3 boys 
IH 5 4 students, different class 
IH 6 accompanying teacher 
OH 3 
IH 7 4 girls well  into excursion 
 
Follow-up interviews 
II 8 6 students 
II 9 organising teacher 
 
Summary     
   total interviews:    9  
   total students interviewed:   24 
   total teacher interviews:  3 
% students interviewed:   24% n=100 (4 classes) 
% teachers interviewed:    75%  
 
School J  
IJ 1 3 girls immediately after the intro 
IJ 2 3 boys 
IJ 3 organising teacher 
IJ 4 accompanying teacher 
IJ 5 2 boys after about an hour 
IJ 6 2 girls 
 
Follow-up interviews 
IJ 7 5 students 
IJ 8 another 5 
IJ 9 another 5 
IJ 10 another 5 
IJ 11 organising teacher 
 
Summary   
   total interviews:    11   
   total students interviewed:   30,   
   total teacher interviews:  3 
% students interviewed:   50% n=60 (2 classes) 
% teachers interviewed:    100%  
No Specific Observations 
School K  
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IK 1 organising teacher 
IK 2 2 boys in gallery 
OK 1 
IK 3 2 girls 
OK 2 
IK 4 a group of 3 Mums 
 
Follow-up interviews 
IK 5 organising teacher 
IK 6 4 students 
IK 7 3 students 
IK 8 accompanying teacher 
 
Summary     
   total interviews:    8   
   total students interviewed:   11   
   total teacher interviews:  3 
   total mothers interviewed: 3 
% students interviewed:   16% n=70 (3 classes) 
% teachers interviewed:    100%  
 
School L 
OL 1 
IL 1 3 students, at beginning 
OL 2 
IL 2 2 girls 
OL 3 
IL 3 3 girls 
OL 4 
IL 4 organising teacher 
IL 5 3 boys 
IL 6 3 boys 
 
Follow-up excursion 
IL 7 5 students 
IL 8 6 students 
IL 9 6 students 
IL 10 organising teacher 
 
Summary     
   total interviews:    10   
   total students interviewed:   31(some twice)  
   total teacher interviews:  2 (1 teacher twice) 
% students interviewed:   100% n=25  (1 class) 
% teachers interviewed:    100%  
 
School M  
IM 1 after talk, just starting, 3 students 
IM 2 organising teacher 
IM 3 2 boys 
 
Follow-up interviews 
IM 4 4 students 
IM 5 4 students 
 
Summary   n = 30  
   total interviews:    5   
   total students interviewed:   13   43% 
   total teacher interviews:  1 50% 
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APPENDIX 7 
FINDING OUT PRIOR VIEWS  : IDEAS CARDS   RESEARCHER'S TRIAL 
 
SUMMARY 
 
1. Three animals you like 
Number of   
 mammals: 72 
 birds:  5 
 reptiles: 3 
 frogs:  1 
 fish:  4 
 invertebrates: 2 
 
"habitat" of selections: 
 domestic   32  +  7* 
 Australian native  29  +  7* 
 overseas wild or zoo 19 
      *I'm not sure of the 7 - they could be considered in either domestic, or native(eg mouse) - so I have put 
 them in both. 
 
 
FULL RESULTS 
 
1. Write down 3 animals you like 
 
Frequency of each animal recorded:       animal group     where found 
dog  1,1,1,1,1,1,1,1,1,1,1,1  M 13  D 
cat  1,1,1,1,1,1,1,1,1,  M 10  D 
dolphin  1,1,1,1,1,1   M 7  A 
tiger  1,1,1,1    M 5  O/Z 
koala  1,1,1    M 4  A 
whale  1,1,1    M 4  A 
fish  1,1    F 3  A/D 
mouse  1,1    M 3  A/D 
monkey 1,1    M 3  O/Z 
horse  1,1        M 3  D 
guinea pig 1,1    M 3  D 
cheetah 1     M 2  O/Z 
crab  1    I 2  A 
lion  1    M 2  0/Z 
snake  1    R 2  A 
birds  1    B 2  A 
rainbow lorikeet     B  A  
rabbit      M  D 
shark      F  A 
dingo      M  A 
bear      M  0/Z 
wolverine     M  0/Z 
finch      B  A/D 
pigs      M  D 
cow      M  D 
wombat     M  A 
flamingo     B  0/Z 
moose      M  O/Z 
chinchilla     M  0/Z 
lynx      M  O/Z 
frog      A  A 
kangaroo     M  A 
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lizards      R  A 
seal      M  A 
snow leopard     M  O/Z 
M = mammal; B = bird; R = reptile; A = frogs;  F = fish; I = invertebrates 
D = domestic animals; A = Australian native;  O/Z = overseas or zoo animals 
 
Summary 
1. Three animals you like (n= 87) 
Number of  mammals: 72  (83%) 
 birds:  5 
 reptiles: 3 
 frogs:  1 
 fish:  4 
 invertebrates: 2  
 
"habitat" of selections: 
 domestic   38   (44%) 
 Australian native  30   (34%) 
 overseas wild or zoo  19    (22%) 
 
 
2. Write down 3 ways in which people rely on animals: (n = 86) 
To provide food for us:  23 (26%) 
 food   19    
 milk   3   
 drink   1  
 
To do work for us:  13 (15%) 
 transport  2   
 work   4   
 do useful jobs  1   
 round up sheep  2   
 help on farms  1    
 help blind  3 
 
To provide clothing:  2 (2%) 
 clothing  2   
  
To provide security:  5 (6%) 
 protection  3   
 watchdog, security   2   
 
To be pets:   27 (31%) 
 keep you fit  1     
 fun   6   
 play with  2   
 excitement, balls etc 1   
 pleasure  1   
 pets   7   
 give you more responsibilities 1   
 friend   1   
 comfort   4   
 company  2   
 cheer you up when you're down   1     
 
 
Aesthetics:   2 (2%) 
 nice   1   
 look good  1   
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Environmental reasons:  6 (7%) 
 manure   1   
 fertiliser  2   
 life cycle  1   
 food chain  1   
 eating scraps  1     
 
Others:    8 (9%) 
 breeding  1 
 studies   1  
 hunting   1 
 living   1  
 obedient  1   
 help   3    
 
Grouped results: 
 Pet  27 31% 
 Food   23 27% 
 Work   13 15% 
 Environmental  6 7% 
 Security 5 6% 
 Clothing  2 2% 
 Aesthetic  2 2% 
 Other   8 9% 
 
3. 3 reasons why we should save wild ducks  
(NB n=54 only:  8 respondents gave one answer, 18 gave 2 and 28 gave 3) 
Environmental   16 30% 
food chain  11  
no extra fish  1   
don't become extinct 5   
breed, life cycle, ducklings 3     
 
Aesthetics   10 19% 
nice/beautiful/look good 5   
tourists to see  1   
future generations to enjoy 4    
 
Part of nature/living things 7 13% 
 
Sport / hunting   4 7%  
 
Products   9 17% 
feathers   2   
eggs   2     
food    5  
 
Other    8 15% 
eat our food scraps 3 
for people not to shoot them 1 
studying them  2 
they say quack  1 
don't make damage 1 
 
4. What are the 3 most serious world problems?  (n= 92) 
 
pollution / rubbish  21 (23%)  
extinction   13 (14%) 
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    ( endangered animals, less & less native creatures and plants) 
animals being killed  5 (5%) 
       (whaling, poaching) 
ozone layer   10 (11%) 
war    10 (11%) 
famine    7 (8%) 
    (hunger/starvation)  
greed(human nature)  5 (5%) 
    (some people) 
poverty    3 (3%)  
overpopulation   3 (3%) 
    ( crowds) 
crime    3 (3%) 
disease    2 (2%) 
deforestation/logging  2 (2%) 
nuclear  
drugs 
animal testing 
danger 
loss of family 
acid rain 
greenhouse 
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APPENDIX 8 
PRIOR VIEWS - RESEARCHER'S TRIAL 
(n=29: one student had to leave the classroom during this activity) 
 
IS IT AN ANIMAL? yes no other 
elephant 29 0 
fish 25 4 
snake 27 2 
spider 22 6 no answer (1) 
tree 2 27 
fly 22 7 
boy 16 12 
mushroom 3 26 
bird 27 2 
fire 1 28 
cow 28 1 
grass 0 29 
lion 29 0 
car 0 29 
frog 27 2 
cat 29 
worm 23 6 
slug 23 6 
whale 26 3 
 
Frequency of unexpected results: 
 0 10 
 1 9 
 2 2 
 3 0 
 4 3 
 5 3 
 6 0 
 7 0 
 8 1 
 9 0 
 10 0 
 11 1 
 
IS IT LIVING? yes no 
elephant 27 1 no answer(1) 
fish 27 2 
snake 27 2 
spider 26 2 no answer (1) 
tree 29 0 
fly 27 2 
boy 28 1 
mushroom 29 0 
bird 27 2 
fire 4 23 sort of , no answer  
cow 26 1 no answer (2) 
grass 29 0  
lion 27 2 
car 1 26 sort of, sometimes 
frog 26 3 
cat 27 2 
worm 27 2 NB It seems that two of the children misunderstood the 
questionnaire and slug 27 2 thought they had to say yes in one column or the other, so I 
think that 2 whale 27 2 of the unexpected results right through this should be ignored. 
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APPENDIX 10 
STUDENTS' QUESTIONS FOR INVESTIGATION IN THE CLASSROOM 
 
How can you tell whether a crab is a male or a female?  breeding A 
How many eggs would a western swamp turtle lay in a year?  breeding A 
Why are fighting fish in separate tanks?    breeding A 
Why is the great crested grebe body so weird?   breeding A 
Why are some baby elephants crippled when first born?  breeding A 
Can a dingo have more than four pups?    breeding A 
   
Why does a jawfish have teeth coming out the side?   feeding  B 
What do thorny mountain devils eat?    feeding  B 
What is the fastest striking snake?     feeding  B 
Why is a shingle back lizard attracted to flowers?   feeding  B 
How does a bird-eating spider eat such large animals?  feeding  B 
How do corals and feather stars feed?    feeding  B 
What do wombats eat?      feeding  B 
What does the marsupial mole eat?     feeding  B 
Why is the killer whale called killer whale when it doesn't kill? feeding  B 
Why does the red-necked avocet have a curved-up bill?  feeding  B 
Does the platypus eat the same food all year round?   feeding  B 
Are wolverines fast?      feeding  B 
What do wolverines eat?      feeding  B 
Are wolverines killers?, and if they are, how do they kill?  feeding  B 
   
Why do bats sleep upside down?     habitat  C 
How much blood does a blue whale have?    habitat  C 
Do wolverines hibernate?      habitat  C 
How thick is a platypus's fur?     habitat  C 
Where did dingoes originally come from?    habitat  C 
What is the natural habitat of a toucan?    habitat  C 
What is the natural habitat of an Eastern Rosella?   habitat  C 
Where do wolverines live?     habitat  C 
   
How long does the red belly black snake live?   longevity D 
How long does a dolphin live?     longevity D 
How long does an echidna live?     longevity D 
Why do we times dogs by 7 every birthday?    longevity D 
Why do fish have a short life?     longevity D 
How long does the mega-mouth shark live?    longevity D 
How long does the great crested grebe live?    longevity D 
   
Why does a glider's tail look like a feather?    moving  E 
How fast can a dolphin swim?     moving  E 
How high can a kangaroo jump?     moving  E 
Why does a brush tail possum have a brush tail?   moving  E 
   
What kind of poison does a platypus have? and can it kill people? protection F 
How many colours can a chameleon change into?   protection F 
How many colours does a parrot have?    protection F 
Why do emus have green eggs?     protection F 
Can wombats run faster than 8 km/h?    protection F 
Why do snails froth up?      protection F 
How big is a platypus's spur?     protection F 
How does the cockroach survive radiation?    protection F 
   
Why do mice smell?      space  G 
Why do mice sometimes eat their babies?    space  G 
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How long has the Tasmanian Tiger been extinct for?   endangered H 
Is the Tasmanian Tiger extinct?     endangered H 
How long can a whale survive when it is beached?   endangered H 
What is the rarest animal in the world?    endangered H 
Are dolphins an endangered species?    endangered H 
Is the marsupial mole endangered?     endangered H 
Are dolphins close to extinction?     endangered H 
In how many countries is whaling legal?    endangered H 
What sort of diseases do cockroaches spread?   endangered H 
   
How heavy can a dingo get?     size  I 
What is the smallest marsupial?     size  I 
How big is a polar bear?      size  I 
What is the largest spider?     size  I 
What is the largest animal?     size  I 
What is the strongest animal?     size  I 
What is the smallest animal?     size  I 
How small is the smallest pygmy possum?    size  I 
How small is the western pygmy possum?    size  I 
How large are wolverines?     size  I 
   
What are the most common species of cockroaches?   variation J 
What is the most colourful bird?     variation J 
How many species of spider are there?    variation J 
Is there any other orca whale other than a killer whale?  variation J 
How many species are there of gummy sharks?   variation J 
Why is a whale shark called that when it is bigger than a shark? variation J 
How many species of sharks are there?    variation J 
How many varieties of rosellas are there?    variation J 
Are foxes the same as dingoes?     variation J 
Are red cattle dogs related or classed as dingoes?   variation J 
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APPENDIX 11 
MIDWAY ASSESSMENT   RESEARCHER'S TRIAL 
 
1. Name 4 endangered animals. 
 Overseas mammals 28  
 Australian mammals 30 
 Birds 6 
TOTAL 66 from possible 80 
 
2. What does the word endangered mean?    (n = 20) 
That they are in danger of extinction 
Could be extinct soon, cause there's not many left 
They could become extinct. They are on the way to extinction 
Something which is close to dieing out, close to extinction 
There aren't many of something 
Not having many numbers 
Close to disappearing 
A certain animals almost wiped out 
Almost gone 
We might lose one 
There hardly any of them 
Nearly extinct 
lose of animals which could soon become extinct 
Going down 
Animals that are almost extinct 
About to be extinct 
Animals that there isn't very many left of them 
Not many of that species left in the world 
Absolute minimum number of species 
It means GONE. No more of the species *** 
 
 
Write down three reasons why animals are endangered   (N=20) 
Flood  1 
Drought 1 
Change of weather 5 
Predators 2 
Introducing new animals 2 
non-native animals 8 
unnatural animals eat them 1 
 
Get rid of their home 1 
Natural habitat being destroyed 3 
humans cut down homes 6 
 
Logging 1 
deforestation 2 
 
Fire 1 
bushfires 2  
 
Hunting them 5 
Trapping 1 
Poachers 1 
Killing too many 1 
They're pests 1 
Kill animals 1   
whaling 13 
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Humans 5 
 
Pollution 6 
Humans throw rubbish 1 
Car pollution 1 
chemicals 1 
Because on leaves there might be poison 1  
 
Wrong habitat 1 
Can't adapt 2 
 
Starvation 1 
 
Disasters 1 
 
Why does it matter if an animal becomes extinct?   (n = 20) 
 
effects the food web 
disrupts the food chain 
It might wreck the food chain - less animals for other animals 
It changes the eco-system 
It could wreck the food chain, and lead other animals to extinction 
It 'interrupts' the food chain 
The food chain is changed 
Missing link in the food chain 
It would muck up the food chain a bit 
It ruins the food cycle 
 
Because they were put on the earth for a reason, it also could affect the food chain 
 
There would be hardly any of them 
If every animals becomes extinct there will be no animals 
Because the animal will never come back its gone forever 
 
Every animal has a right to live and also more and more animals are becoming endangered which means 
they all might die out 
It looses part of a country's history 
Because people may have never seen the animals or creature before and may have wanted to 
Because they might of been pets 
If there no more animals young people won't be able to see them 
 
It is sad to think animal is wiped out by greed. 
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APPENDIX 15 
CODING OF ACTIONS SHOWN ON VIDEO TAKEN AT AUSTRALIAN 
MUSEUM       RESEARCHER’S TRIAL 
 
Each point corresponds to counter on video player - which approximates to one second per count. 

 

All changes in behaviours or scenes are recorded. 

Counter       Action               Code 

65-70 pointing, talking, taking photos;  all on task S1 

126 using buttons correctly, pointing to relevant birds I5, I6 

145-50 student's interest attracts attention of general  

public visitor 

* 

205 taking notes on cockroaches I3 

216 talking about display techniques S5, S6 

250 individuals all looking,  I8 

255 pointing, talking S1 

286 calling another, then attracted by what other sees S2 

353 photographer asked:" where is the bird eating spider, 'cause 

that's one of my questions 

S10 

370+ boys talking, sharing asking each other questions S5,S6,S9 

414 girl talking to herself about display I7 

423 same boy as at 353 asked me same question S10 

 little evidence of writing to date  

530-540 very careful, detailed looking I2 

565 "Isn't that amazing?" L4 

589 "Don't turn it back on again" (referring to timed light  

switch) 

I6 

592 "How do you know?" 

"That is huge" 

S7 

645 looking carefully at habitat component of bird display, for 

evidence of food 

L2 

664 tape stopped  

676 same boy still looking at cockroaches 

student talking to me 

I8 

717 boys sitting on floor drawing eagle I3 
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763- 802 2 of these boys move on, one (Nathan) unsure whether  

or not to stay, gets distracted from drawing then returns to 

 it and eventually is last there, on his own 

I8 

815-830 examining, identifying, comparing L1 

830-840 reading text aloud and comparing with display L1, 

SHARIN

G 

868 Students talking:  "I wonder if they have the ...." 

"No, that isn't Australian"    "Oh, no that's right" 

S7 

883 writing down information I3 

889 questions open in front of display L6 

917 reading information aloud S9 

936 looking at display, pointing, exclaiming, getting closer I10 

977 same girl as at 883, still writing I3, I8 

994 girl moving quickly, looking for something in particular, 

"it's down here" 

I4 

1000 writing answer to question I3, L6 

1035 sharing information - one reading and telling other S9,S8 

1046 stayed longer at one exhibit than light time span I8 

1061 girl looking through fence to another exhibit 

pulls another to look, does so only briefly 

OFF 

1086 girl at 1061, back looking at current gallery  

1088 answering question - drawing I3,L6 

1150 another school walks through - contrasting behaviour  

1176-1195 still doing cockroach notes, showing others what he has  

written 

I8,S8 

1203 pulling to show S2 

1225 still writing about cockroaches I8 

1267 student discussing display with me S10 

1279 taking notes (list?) and talking about it I3, S5,S6 

1308 "we're going now" 

"are we, oh what a shame" 

I4,I8 

1315 teachers and students talking about questions S10,L6 

1350 students gathered together to move on  



Appendices 343  

 
1356 gentle touching and comparing (birds table) I5,L1 

1386 after leaving table, one, with incredulous face, ran back to  

pat bird 

I4 

1400 teachers learning at touch table  

1430+ hands-on lady talking to group S10 

1480 careful touching, talking to museum person I5,S10 

1493 boys take activities folder from touch table S4 

1506 "I wonder why its called Tasmanian Devil?" to each other S7 

1515 Boys 'playing' with specimen:  "Rah, its going to bite me" 

but very gentle and careful, looking at mouth and teeth 

I6 

1530-35 moving around specimen to see from all angles I4,I10 

1539 Nathan - reading text on endangered (background) I2 

1558 2 being pulled by one who then tells others about it S2,S3,S8 

1564 recognition of familiar animals L2 

1578 I'm reading why bats hang upside down" (telling teacher) I2,S10 

1582 "You read that one" then he reads another section (sharing) S11 

1598 looking for relevant question?  looking at sheet of questions L6 

1606 reading text and referring back to question I2,L6 

1615 watching video intently I6,I10 

1640 talking to teacher, comparing S10,L1 

1662 one reading, the other writing S11 

1668 taking notes I3 

1670 END OF TAPE  

TAPE 3   

30-60 reading, taking notes 

one reading to another 

talking about it 

I2,I3,  

S11 

135 creating own tasks - counting how many there are of one  

kind of animal 

S11,L1 

140 note taking I3 

203-228 comparing, talking, pointing, making sense of display L1,S1 

265 still all engaged  

285 drawing - looking carefully I3,I10 

332 sitting  - tired, finished? OFF 
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