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Our research investigates the developing academic identity of engineering academics within the Australasian Association
for Engineering Education (AAEE) community. This paper draws on data from interviews with nine ‘emerging’ authors
with a first degree in engineering, from three types of Australian universities where they discuss their 2012 AAEE
conference paper and the peer reviews of their paper. Identity-trajectory was used to analyse interview transcripts by
focussing on the various elements of this framework of academic identity development. The findings and discussion focus
on those aspects of the reviews and the authors’ circumstances that appear to either enable or constrain their development
as engineering education researchers. The study finds that authors belonging to a discipline-based educational research
group made substantial changes to their papers before final submission and we argue that these research groups support

these authors in developing their academic identity as an engineering education researcher.
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1. Introduction

The field of research that an academic participates
in relates to their academic identity. For academics
that change that field of research the question then
arises as to how they reconcile this change with their
academic identity. Engineering education research
is still emerging as a recognised research area in
Australian universities [1, 2] and a similar situation
exists in other parts of the world [3]. While many
engineering academics hold research qualifications
and expertise in their own engineering field, they are
faced with developing new perspectives and exper-
tise when moving into educationally related
research.

Despite the need to develop new perspectives and
expertise, very few engineering academics in Aus-
tralia undertake formal research courses, including
a higher degree, in engineering education—the
traditional way of socialisation into a research
domain [4-6]. In the absence of formal training,
experience is the usual means of gaining expertise.
This experience is gained through intentional
engagement with the engineering education
research community. In the Australian context a
common form of this engagement is through con-
tributing a paper to the annual conference of the
Australasian Association for Engineering Educa-
tion (AAEE). Feedback through peer review of
conference papers is part of a defacto socialisation
process into engineering education and as such,
should be aimed at assisting authors to acquire the
standards and norms of the discipline and develop
researchers’ judgement [7].
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Both European [8] and American [9] authors
comment on the significant volume of engineering
education research publications from Australia.
Jesiek et al. also highlight Australia’s ‘“‘cohesive
and well-connected regional community of
researchers” [9, p. 84]. This suggests that even with-
out significant institutional support or formal study
pathways, some engineering academics in Australia
have been able to transition to becoming engineer-
ing education researchers. At the 2012 AAEE con-
ference, 53% of authors from the Australasian
(Australia and New Zealand) engineering commu-
nity had a first degree in engineering. This figure
illustrates how examining the transition from engi-
neering academic to engineering education
researcher is relevant to the majority of stakeholders
in this community. Other relevant stakeholders are
universities, faculties of engineering, and profes-
sional associations.

2. Background

For engineering academics, along with the engineer-
ing disciplinary norms, which include expectations
about research quality [10], when we participate in
engineering education research we do so as engi-
neering identities. The difficulty of changing this
identity is highlighted by Wenger who says that
changing an academic identity:

... demands more than just learning the rules of what to
do when. It requires the construction of an identity that
can include these different meanings and forms of parti-
cipation . . . The work of reconciliation [of differing
identities | may be the most significant challenge faced by
learners who move from one community of practice to
another . . .” [11, p. 160]

* Accepted 18 June 2016.
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Yet for all its significance, Manthunga notes that
“very little attention has been paid to the impact it
[changing a community of practice] has on research-
ers’ identities” [12, p. 132].

Handal argues:

“People who belong to a community of practice do not
form their identities solely in negotiation with this
community. They bring their ‘luggage’ from other com-
munities to which they have historically belonged.”
[13, p. 59]

Some of the difficulties experienced by engineering
academics in becoming engineering education
researchers are due to past engineering ‘luggage’
that hinders adoption of more relevant ways of
investigating educationally related phenomena.

Stierer emphasises the influence of disciplinary
characteristics and summarises the aspects of the
new research paradigm to be learnt:

“Approaches to research design and reporting, the mean-
ing and place of ‘theory’, implicit judgements as to what
‘counts’ as a researchable problem, issues that are
foregrounded and backgrounded, and assumptions as to
appropriate structure and ‘voice’ in scholarly writing, are
all tinged to a greater or lesser extent by the norms and
traditions of the discipline.” [14, p. 6]

Weller followed new lecturers as they began to read
higher education research, as distinct from their
disciplinary research, and reported that the difficul-
ties these academics had with this research were
“more complex than the overcoming of linguistic
differences in an unfamiliar discipline but relate to
lecturers’ wider conceptions of their academic iden-
tity” [15, p. 93]. Weller [15] argues that the need to
discuss different methods is not just about under-
standing what the language of higher education
means but also how it facilitates the necessary re-
negotiation of academic identity by academics when
first engaging with this different research paradigm.
Jesiek et al. suggest that their data ““reveals both
an overall lack of clarity and continued sense of
ambiguity about the identity and status of engineer-
ing education research” [16, p. 39]. Their partici-
pants “generally agreed on the value of conferences
and similar events as sites for learning, sharing
results and collaborating” and that this learning
was about “best practices and standards’ [16, p. 46].
These researchers suggest that their participants
“demonstrated a preoccupation with their ambig-
uous status as participants in an emerging field” [16,
p. 48] and that research-related goals are supported
by “the cultivation of a disciplinary identity for
engineering education researchers” [16, p. 49].
This suggests that those engineering academics
who think of themselves as (i.e. identify with) the
research area of engineering education are more
likely to achieve their ‘research-related goals’.
While Clegg would classify much of what is

published in engineering education outlets as
belonging to the field of “disciplinary teaching
research”, she says, “It is difficult to analyse the
emergence of research into higher education with-
out also considering the trajectory of academic
development” [17, p. 667]. Researchers such as
Jesiek [16], Borrego [18] and Beddoes [19] from the
USA and Williams and colleagues from Europe [§]
have identified a need to investigate how engineer-
ing academics negotiate their development in the
emergent and interdisciplinary field of engineering
education research.

Streveler, Borrego & Smith [20, cited in 21 and 22]
propose a developmental trajectory of engineering
academics into engineering education research, as
shown in Table 1. The different levels are charac-
terised by the degree of engagement with theoretical
frameworks, data collection and analysis methods
and the anticipated audience for dissemination of
results. In their latest explanation of this frame-
work, Borrego and Streveler [3] change their word-
ing slightly by referring to a “‘type of inquiry” rather
than a “level of inquiry”” and delete the numbering
of levels in response to arguments that the frame-
work implies there is only one pathway, that Level 4
activity is inherently more valuable than activities at
other levels and is the only level of activity that can
be regarded as ‘rigorous’. They more fruitfully
propose a cyclic process linking educational prac-
tice and educational research [3, p. 459]. Even if the
developmental trajectory suggested in Table 1 is
accepted, the movement of an individual from one
level to another will require not only cognitive
changes but also a renegotiation of their academic
identity.

Brew’s work [23, 24] highlights the importance of
academic identity in framing how an academic
thinks about their research. How an academic
writes about their research has also been linked to
their academic identity. According to Taylor [25,
p. 39] “Research has often been seen as central to
academic identities’’. The role of researcher is “key
to identity, learning and belonging for most aca-
demics” [26, p. 122]. These roles make an important
contribution to the disciplinary identity of aca-
demics, for whom writing is also “the key site of
contemporary scholarly practice and the perfor-
mance of scholarly identity” [27, p. 434]. Lea and
Stierer also explored how ‘‘identity work is being
enacted in day-to-day professional practice” [28, p.
610] through interviews with academics in which
they discussed participants’ texts and the signifi-
cance of these texts for their academic practice.
Furthermore, Clegg [29] also reports on the inter-
weaving of the personal self and the academic or
intellectual self. Her research participants experi-
enced enacting the latter in their reading and writ-
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Table 1. Levels of rigor in inquiry in engineering education (after [20])

Level of inquiry

Attributes of academic at that level

Level 0: Teacher
Level 1: Excellent teaching

Teaches as taught

Level 2: Scholarly teaching

Level 3: Scholarship of teaching and

learning evaluation

Level 4: Rigorous research in
engineering education

Uses accepted teaching theories and practices
Assesses performance informed by best practice and makes improvements
Engages in educational experimentation and makes results public, open to critique and

Is public, open to critique, asks why or how questions about learning rather than what or how
much, ties questions to learning, pedagogical, or social theory and interprets results of the

research in light of that theory, pays attention to design of the study and methods used

ing, and expressed an “overwhelming sense of self in
the act of writing” [29, p. 334]. Interviewing engi-
neering academics who write about their engineer-
ing education research is a way to engage them in
self-narrative with the potential to demonstrate
aspects of their academic identity. The texts exam-
ined and discussed were specifically produced for the
research domain of interest, namely an AAEE
conference and peer reviews of the conference paper.

The research reported in this paper explores
aspects of the academic identity of active members
of AAEE to characterise the identity transitions
required by engineering academics as they move
into the engineering education research community.
Arguably emerging and/or novice researchers have
the furthest to ‘go’ in this transition and thus are an
interesting group to focus on. While this paper
reports on the identity development of nine ‘emer-
ging’ authors, further publications from the broader
study will describe the corresponding findings from
more experienced researchers to illustrate changes
in academic identity with expertise.

3. Theoretical framework

McAlpine and various colleagues [30-35] have
proposed an identity-trajectory framework to
describe the development of identity: “Identity-
trajectory emphasizes the desire to enact personal
intentions and hopes over time; to maintain a
momentum in constructing identity despite chal-
lenges and detours; and to imagine possible futures”
[30, p. 139]. This conceptualisation of identity
acknowledges the central nature of individual
agency and the influence of personal circumstances
to the decisions people make about their academic
work. These decisions are a result of each person’s
past and current personal context, agency and
academic development which interact to create
their ‘horizons for action’. These are defined by
what each person regards as possible and desirable.

The academic elements of this identity-trajectory
consist of three intertwined strands: intellectual,
networking, and institutional, which interact asyn-
chronously such that each trajectory will vary

“individually in length size and impact, and will
change over time” [30, p. 139]. We argue that to
investigate engineering academics’ development as
educational researchers we need a model that
acknowledges the changing and discursive nature
of identity construction which is accounted for
when using identity-trajectory by, for example,
paying attention to the context-specific character-
istics of working as an academic, or by studying the
way that engineering academics interpret their past
experiences as contributing to their present situa-
tion and/or their future intentions.

The intellectual strand represents “contributions
to one’s disciplinary specialism or field. The intel-
lectual strand leaves a trail of artefacts, e.g. pub-
lications, citations, papers, course/curriculum
design” [32, p. 179]. The networking strand repre-
sents the range of

... local, national, and international networks one has
been and is connected to, and . . . includes (a) research
and publication collaborations with others; (b) cross-
institutional courselcurriculum design; (c¢) work with
professionals . . . and (d) membership of disciplinary
organizations [such as AAEE] and on journal boards.”
[32, p.179]

The networking strand has both interpersonal and
intertextual elements. Interpersonal elements of
networking include interactions with colleagues
either face-to-face or through personal communica-
tion channels e.g. email, Skype. Intertextual ele-
ments of networking include interactions with
various texts especially reading to create *“. . . links
between papers which ‘spoke’ to each other and to
their own research™ [35, p. 11]. The intellectual and
networking strands strongly interact with each other
with the networking strand “‘establishing the intel-
lectual location for one’s contributions”™ [32, p. 180]
and so are largely focussed beyond the individual
institution where an academic may be employed.
In contrast the institutional strand represents the
interactions of the academic in their workplace.
McAlpine and Amundsen [32, p. 180] found that
institutions can “‘support or constrain an indivi-
dual’s networking and intellectual strands” and
that this strand accounts for *. . . how the structural
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features of the workplace mediate, positively as well
as negatively, the development of the networking
and intellectual strands of academic work™ [35,
p- 14]. The importance of the institutional support
in regard to research is reported by other researchers
[36-38] who found that efficacy is an important
factor relevant to faculty productivity. They argue
that “because institutions gain from productive
faculty, it follows that institutions will benefit from
investing resources to give faculty the tools they need
to be efficacious in doing research’ [37, p. 60]. They
also found that departmental support was consis-
tently and strongly predictive of efficacy for research
which is consistent with Wood’s findings that:

“Departmental support was also an important factor in
predicating efficacy, which further underscores the impli-
cation that faculty members need to see their depart-
ments and institutions as supportive of their efforts and
development of research skills and tools.” [38, p. 60]

In our context for example one form of institutional
support for the networking and intellectual strands
would be by providing funds to attend the annual
AAEE conference.

The strands acknowledge the influence of the
interplay between the individual (both cognitive
and metacognitive processes in the intellectual
strand and importance of agency) and the social
(networking strand), and the individual and the
structural (both in the institutional strand and the
structures of knowledge) in developing identity. The
aptness of the identity-trajectory concept for this
research is that the strands acknowledge these
tensions in relation to dominant aspects of the
academic context. Another significant aspect of
the framework is that the journey of each academic
is just that—their individual trajectory, the details
of which will differ from everyone else’s since, as
Taylor reminds us “. . . there is no such thing as a
standard academic career . ..” [25, p. 30]. However,
there are sufficient commonalities in the stages of
progress to make some generalised observations.

4. Method of our study

Our study focussed on engineering academics who
are ‘active’ members of AAEE. In this project we are
defining engineering academics as ‘active’ members
of AAEE if they authored a paper for the 2012
AAEE conference AND at least one of the three
previous years’ AAEE conferences. The author list
from these conferences was available from the
proceedings. Participants were classified according
to what type of university they work for (Group of
Eight (Go8), regional, or metropolitan unaligned,
as described in Table 2); and their level of expertise
in engineering education research (emerging, inter-
mediate, or established).

A participant’s level of expertise as an engineering
education researcher was determined by a number
of indicators including the number of specific types
of publications they had written in the last four
years (conference papers, journal papers, book
chapters) along with other indicators of research
activity such as being the project leader of a grant
where the funding is provided through a nationally
competitive process, whether they are supervising
research students working on educationally related
topics, and whether they were currently serving in
an editorial role for an educationally related jour-
nal. Using this system, participants fell into three
broad groups: emerging, intermediate, and estab-
lished researchers. The emerging researchers were
the group that had co-authored less than ten AAEE
conference papers since 2009, no more than two
journal papers in this time frame, no books, were
not project leader for any externally funded pro-
jects, not supervising PhD students in educationally
related topics and were not serving as editor or
associate editor for any educationally related jour-
nals.

This paper reports the results from the nine
participants with a first degree in engineering who
represent emerging researchers. The pseudonyms
for these participants are listed in Table 2, along
with an outline of the type of university where they
were employed at the time of the interview. These
participants have experience in typical engineering
research areas including hydrology, structural engi-
neering, combustion, mechanical design, control
systems, and environmental engineering.

A document analysis was conducted comparing
each participant’s draft paper submitted for review
for the 2012 AAEE conference, to the final version
of their paper. The two reviews of each paper were
also examined. A semi-structured interview was
conducted with each participant in their campus
office, or an alternative location nominated by
them. Each interview took approximately one
hour and occurred in the timeframe between three
weeks and five months after the deadline for sub-
mission of the final version of the paper to the
conference. During the interview participants were
asked to re-read the reviews they received on their
paper, comment on how helpful they had found
these reviews in preparing the final version of their
paper, and discuss any changes they had made
between the draft and final versions. This generated
discussion about the reviews themselves, about the
changes the participants had actually made to their
papers that were prompted by review comments,
about their educational research in general, and
about how they write about their research.

Participants were also presented with the engi-
neering education research landscape model shown
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Table 2. Participants’ type of university

Type of university Description Participants
Group of Eight The ‘Group of Eight’ (http://www.go8.edu.au/home) is a coalition of research intensive ~Adele
[Go8] universities which tend to be the oldest universities in Australia Evan
Mark
Tom
Regional Regional universities are those with their main campus in a regional city or town rather Alex
than a state capital city. As well as on-campus students, these universities are Wayne
characterised by significant numbers of external/distance students
Metropolitan The metropolitan unaligned universities are those based in a state capital city, but not  lan
unaligned included in the Go8 or the Australian Technology Network Mike
Terry

in Fig. 1. This model was developed by the authors
of this paper from examination of the range of
papers submitted to the 2010, 2011 and 2012
AAEE conferences. One ‘neighbourhood’ in this
landscape is the teaching and learning of engineer-
ing. This encompasses what we do in the class-
rooms, or workshops, or at university generally
with engineering students enrolled in our subject.
We like to think that this is influenced by engineer-
ing practice, another ‘neighbourhood’ encompass-
ing professional engineers practising their
profession in industry. We also like to think that
the teaching and learning of engineering and
research into the teaching and learning of engineer-
ing is influenced by the methods and outcomes from
social research particularly in learning theories, so
this forms another neighbourhood on our land-
scape. The final area on the landscape model is
what we call engineering of education, and that’s
where we tend to use the same skills and ways of
thinking and looking at things that we’ve adopted

Innovation

Design

Project management " engineering of R SRR
education

Risk management \
Outcomes
Impact

Systems thinking

Reductionism

Stochastic vs. deterministic ' [
processes "
|

[ engineering
\ practice

? N\
/ engineering
[ education
\\ research
domain

or learned because we’ve been trained as engineers,
on our subjects and in our research on our subjects.
This might be for example treating issues in our
subjects as problems to ‘solve’ or designing an
activity, product or artefact to promote a desired
outcome then evaluating its application and subse-
quently refining its design.

This model is not meant to definitively describe
the engineering education research landscape, but
was rather devised to provide a basis for members of
the community to reflect on, consider and articulate
their area/s of activity. Participants used a coloured
adhesive star to locate their 2012 AAEE conference
paper on this model, and then explained why they
had stuck their star/s in the position they did. This
information was intended to be used in two ways.
The first of these is to use responses from individual
participants to provide additional information
about their academic identity since ‘. . . the need
to research particular issues grows from the contexts
in which the researcher operates . ..” [39, p. 11], so

Cognitive load theory

social research,
/  education theory,
‘ learning &
| researchmethods | PBL
\  &outcomes of this |
research

\ Situated learning

\\(_______-__,.--..-

\ Graduate attributes
/
[ teaching & Disciplinary content
“easasssssva g learning of
\ engineering

/ Characteristics of students that
choose engineering

Fig. 1. Engineering Education Research landscape.
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the area that they publish in is likely to be one that
they identify with. The second intention is to use
responses from all the participants to investigate the
range of different areas that members of the AAEE
community are working on and the characteristics
of researchers at different levels of expertise. This
second use of the data will be addressed in a future
publication.

Transcripts were created from audio recordings
of each interview, which were then coded in NVivo
10 for a priori themes relating to elements of the
identity-trajectory model (intellectual, networking
and institutional strands, personal context, time-
related narrative, evidence of agency, and horizons
for action).

Quotes from participants indicate their pseudo-
nym and the type of university at which they are
employed. Some quotes were edited slightly to
preserve the anonymity of our participants, while
being careful to maintain the integrity of meaning.

5. Findings

Our researcher classification system was supported
by responses from our participants where they self-
identified as being new to engineering education
research:

“I'm really, really out of my depth, but that’s okay. . .
There’s something there for me to learn, and that will be
great.” [Adele, Go8]

“My background is not as a researcher, it’s something
I'm just learning to do.” [Alex, regional]

113

. trying to identify whether or not I'm doing it
correctly . . . I also haven’t been teaching for very long
so I need to learn more about all the different fields.”
[Evan, Gog]

113

. in that paradigm, I very much class myself as a
beginner.” [Tom, Go8]

In relation to the reviews there are two aspects to the
feedback: the decision and the comments. Authors
used both to interpret the reviewers’ opinion of their
paper. Of the nine authors we are discussing in this
paper, five had papers with the decision to ‘accept
with minor changes’ and four had papers with
‘accept subject to major changes’ as the decision.
A comparative examination of the reviewed version
and the final published version of each paper (Table
3) shows that Adele, Evan, Mike, Ian and Mark
made minor changes to their papers after review,
while Alex, Wayne, Terry and Tom made more
substantial changes. The interesting finding here is
that Alex and Wayne made substantial changes to
their papers even though the decision was ‘accept
with minor changes’ and Ian and Mark made minor
changes even though the decisions on their papers
were ‘accept with major changes’.

We will first comment on each participant and

their response to their paper’s review before discuss-
ing the main themes identified.

Adele has a fractional appointment at a Go§8
university which she began after significant experi-
ence in industry. Adele’s paper was accepted subject
to minor changes and there were very minor changes
between the reviewed version and the published
version of this paper. These changes related to
formatting, abbreviating terms and numbering
tables. There are slight differences in the Back-
ground sections but these amounted to tightening
the writing rather than any change of ideas or the
way in which they were expressed or described. Both
reviews of this paper were overwhelmingly positive
and pointed to the need for the minor abbreviation
and table numbering changes which were made for
the final version. One reviewer did attempt to
engage at a deeper level by asking questions about
the categories in the survey but there was no
response to this in the final paper. While the quality
of the originally submitted paper was high, which
elicited the positive reviews, for many of the review
criteria the only response from the reviewers was
one word: “Excellent”. While positive, this did not
assist the author in further improving their paper,
and Adele commented she would have appreciated
some elaboration on this one word to find out what
was ‘Excellent’ about it so that she could do it again:
“I actually find, sometimes, excellent, as the sole
comment, . . . more frustrating. Because you think,
well, could you actually tell me why it was excellent so
that I know what I did well? . . . so that I can do it
again?”’

Adele also mentioned that if reviewers have
difficulties with something in her paper she would
appreciate knowing exactly where in the paper the
problem isi.e. the more specific reviewers can be, the
better: ““. . . a particular comment—where is that
relevant? Which section? . . . is it there, or is it two
pages over that really needed that clarification?
That’s what I find frustrating, . . . knowing exactly
where their particular comments are relevant to”.

Adele placed her star on the arrow pointing to the

Table 3. Comparison of review decision with changes made to
draft paper

Review decision: Changes to
Accept with minor/  published paper were
Participant major changes minor/major
Adele Minor Minor
Alex Minor Major
Evan Minor Minor
Mike Minor Minor
Wayne Minor Major
Ian Major Minor
Mark Major Very minor
Terry Major Major
Tom Major Major
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social research neighbourhood (see Fig. 2) on the
landscape model. She commented that this was an
unusual area for her, with her previous educational
papers fitting between teaching and learning and
engineering of education.

Alex also placed her star in the social research
neighbourhood of thelandscape model: ““. .. because
it’s very much looking at social research theory and
how can we put it into that educational domain.” This
paper is related to her PhD which she began 12
months prior to the interview. Previous to that her
publications were more aligned with the teaching
and learning area. Like Adele, Alex came to acade-
mia from industry, but without research experience
in her engineering speciality, and isnow working at a
regional university. Alex began a PhD “because I
decided I'd probably be sticking around academiafor a
little while and if you're going to do that you need to
have a PhD”, but only after finding a research area
that she was interested in. Both reviews of Alex’s
paper have a generally positive tone even though the
theoretical nature of the paper and the theory dis-
cussed arenotcommonly foundin AAEE conference
papers: “It’s a funny paper because it’s a discussion
paper or a theoretical background paper. . . It’s not a
collect some data and analyse it and here’s my results
type paper.” Both reviews also ask for an illustration
of how the theory could be applied to the engineering
education domain. This prompted what we regard as
substantial changes to the last page and a half of
Alex’s paper where she completely deleted a table
and its explanatory paragraphs and replaced them
with suggested ways of using the theory in engineer-
ing education. Alex found suggestions from the
reviewers helpful in improving the paper: “So what
1did do, and what the reviewer suggested was outline
how I would apply this theoretical background to a
project. . . Which makes a lot more sense when you're
then reading the paper. . . So yeah, it certainly did give
me the direction that Ineeded to complete the paper the
way I wanted to.”

Evan had recently (in the previous six months)
changed from part-time tutor to full-time academic
at a Go8 university, so has not been an academic for
very long. This change coincided with enrolling in a
PhD because “I'll need to do a PhD to progress. . .”.
Evan made minimal changes to his draft paper—
two instances where a short phrase was added to
clarify the rest of the information in that sentence, as
requested by his Reviewer 1—before final submis-
sion stage, and did not address most issues raised by
the reviewers, which he conceded in his interview: I
think I made a few tweaks and just read over it, but 1
don’t think I made huge changes”. This behaviour is
consistent with his comments that his main reason
for publishing was to meet the expectations of being
an academic: “because I am an academic then I must

publish”. He placed his star in the teaching and
learning area of the landscape (see Fig. 2) since his
paper describes a teaching and learning project
Evan was involved in: “It’s a project I ran, just one
where it was my responsibility and I figured I need it
published”.

Like Evan, Mike placed his star in the teaching
and learning area of the landscape (see Fig. 2). He
locates his educational research—not just this
paper—there because . . . it informs my practice. 1
don’t like the idea of educational research for its own
sake . . . if engineering education and research doesn’t
inform practice in Australian universities, then it’s
missed the point . . .”. Mike is an academic of
approximately twenty years standing, currently
working at a metropolitan unaligned university.
The reviews on Mike’s paper were contradictory
€.g. one reviewer expressing reservations about the
methodology while the other reviewer commented
“the methodology strikes me as rock solid”. While an
experienced author may be able to discern feedback
from such contradictory reviews, it is more difficult
for an emerging researcher to interpret and learn
from these contradictions. Changes to the final
version of the paper include short responses to
some of the issues/questions raised by the reviewers,
however, many of Reviewer 1’s concerns remain
unaddressed. This may be in part because of the
difficulty in addressing issues of methodology after a
study has taken place or because they are out of the
control of the author, as in Mike’s case: “the first
[review] I wasn’t so happy about, possibly because he
brought out things which I think were separate to what
I could control here . . .”.

Wayne’s reviews were very brief, mainly mention-
ing typographical errors and data presentation
issues such as the possibility of changing the
graphs to tables. Consequently, Wayne’s response
to the reviewers’ comments in his final submission
was to reformat some graphs in a table. We can
understand that Wayne did not find his reviews very
helpful and Wayne’s experience raises questions in
regard to the level of expertise of reviewers in the
AAEE community. “Thinking of my experiences of
publishing in the education conferences, as opposed to
the [typical engineering research field] papers. .. I've
had 100 per cent success with getting things accepted
in the education conferences . . .”. The decision of
‘accept with minor changes’ and the comments
Wayne’s paper received combined with his previous
‘success’ at educational conferences contribute to
his perception that he is a competent educational
researcher. Interestingly despite the positive reviews
the changes to Wayne’s paper from the reviewed to
the final version were more substantial than the
changes made by Adele, Evan and Mike on their
papers. Wayne wrote his paper with another engi-
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neering academic and his interview suggests that the
changes in the final paper came more from his co-
author (an ‘established” engineering education
researcher at another Australian university) than
the reviews: ““certainly [the co-author] and I had a bit
of back and forth”. His previous educational papers
would fit in the teaching and learning area but this
current paper sees him starting to move towards the
social research vicinity (see Fig. 2), a move he said is
largely driven by his co-author mentor.

Ian wrote this paper to comply with dissemina-
tion requirements associated with project funding
from his university and volunteered that writing
conference papers was for him all about building a
“track record”. The review decision of Ian’s paper
was ‘accept with major changes’. Both reviewers
called attention to grammatical, punctuation and
formatting errors, which were addressed in the final
version of the paper. lan said that he appreciated
this feedback—possibly because English is a second
language for him. Reviewer 1 commented on two
other aspects of the paper which Ian addressed by
deleting one phrase from a sentence in one part of
the paper, and adding some proposals for future
work. Reviewer 2 provided a much more detailed
and useful review than Reviewer 1. This reviewer
challenged some of the conclusions in the reviewed
paper, which Ian dealt with by removing the unjus-
tified conclusions from the final version. Reviewer 2
mentioned ten issues in relation to the argument of
the paper—three of these issues were addressed in
the final paper, one issue was addressed by removing
the phrase in question, but there did not appear to
be a response in the final paper to the remaining
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issues mentioned by this reviewer, and hence we
would not say that the ‘major changes’ asked for
were actually delivered. Ian located his paper in the
teaching and learning part of the landscape model
(Fig. 2).

As in Ian’s case, Mark’s paper describes work
undertaken with internal university funding and
while Mark acknowledges the usefulness of a
conference paper as . . . something you put on
your CV” the paper helped to clarify ideas and
insights into the project: “We didn’t set out to write
a conference paper. We set out to try and think about
how do we solve this problem? Then the conference
gets announced and you say oh yeah, we can tell
people about what we're doing on that particular
problem . . .””. Mark’s paper was accepted subject to
minor changes. Reviewer 1 wrote that “the results
are of importance to any engineering educator deal-
ing with reflective practice”. This positive tone is in
contrast to Reviewer 2 who wrote a short para-
graph concluding that the paper was not really
relevant in an engineering education conference
and suggested a general learning conference
might be more appropriate. Reviewer 2’s other
main criticism was with the “careless” English
expression of the reviewed paper. The only changes
made for the final version of the paper were the
typographical errors mentioned by Reviewer 1 and
Mark conceded that “the extent to which the paper
was revised in view of the review was quite small”.
On the landscape diagram he placed his star on the
trajectory heading towards the social research
circle. Mark has many years of experience as an
engineering academic and has had a management
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role in the past in his Faculty. He indicated that in
his future work he is aiming to do more of the three
areas of teaching and learning, engineering of
education, and social research; and less of engineer-
ing practice.

Terry’s area of teaching and mainstream engi-
neering research is a practice-oriented aspect of
engineering and his identification with this area is
illustrated in locating his star on the engineering
practice trajectory, as shown in Fig. 2, even though
his paper is essentially about evaluating practice in
the subject that he teaches. Terry has significant
experience teaching in this area and works at a
metropolitan unaligned university. Substantial
changes were expected in Terry’s paper since the
decision was ‘accept with major changes’. Reviewer
1 expressed serious misgivings with the methodol-
ogy and its description. His final paper did include a
fuller description of the details of the method used
but did not address a major questioning of the
appropriateness of the data collection method, or
the English expression and formatting deficiencies
noted by reviewers. For a paper with a ‘major
changes’ decision it is noteworthy that much of
the reviewed version remains unchanged in the
final version—this may come down to Terry’s
attitude that: . . . whether they say major changes
or minor changes, to me I don’t think it’s a huge
difference”.

Tom had not previously published an education-
ally related paper but has significant research and
publication experience in his own engineering speci-
ality. On the landscape diagram Tom placed one
star in the teaching and learning vicinity with a value
of 80% and one star in the vicinity of engineering
practice with a value of 20%. Tom’s paper for the
2012 AAEE conference was ‘accepted with major
changes’ which was in contrast to the ‘reject’ deci-
sion his paper received in 2011. Tom’s final paper
had substantial changes compared to the reviewed
version, including a change in structure to improve
the description of the event which was the focus of
his paper. The detailed discussion and reformatting
were in response to reviewers’ comments which
suggested that more detail of the evaluation evi-
dence was required. So we would agree that Tom did
make major changes to his paper, but most of these
changes were Tom’s ideas: “I actually think it’s a
more interesting paper as a result of that re-organisa-
tion, but that was my idea. Didn’t come from the
reviewers.”

6. Discussion

In this section we discuss how the responses of these
emerging researchers illustrate the various aspects
of identity-trajectory and highlight aspects of their

academic practice that either enable or constrain
their development as engineering education
researchers.

6.1 Academic strands

As previously described in the theoretical frame-
work section of this paper, the academic elements of
identity-trajectory consist of three interweaving
strands: intellectual development, networking, and
institutional. Participants’ explanations of their
responses to peer review of their conference paper
illustrate aspects of these strands.

6.1.1 Intellectual strand

The intellectual strand is referenced by the com-
ments that many participants make relating to
research perspectives, methodologies and tools
which is perhaps not surprising in a group transi-
tioning to a different research paradigm. As sug-
gested by Borrego [40], to assist the development of
emerging researchers making the transition to engi-
neering education research, reviewers and mentors
need to focus on their understanding of methodol-
ogy, especially data collection and data analysis.
Examining the reviews for the papers written by
these emerging researchers, we could see that
reviewers often asked for issues of methodology to
be addressed, especially in relation to type of data
collected and how it is analysed:

“. .. they were saying that there’s an unacknowledged
possibility of the Hawthorne Effect.” [Evan, Go§]
“There was one comment here [in areview ] about the use
of the extracts from focus groups. They [reviewer]
weren’t convinced that that was a way to show results.
I'd seen other papers that had done that. So whether it
was useful or not, it made me think . . .” [Terry,
metropolitan unaligned]

Amongst these emerging researchers, the dominant
view is that the only really ‘rigorous’ way to conduct
research is to use quantitative methods. They then
experience difficulties when they realise the limita-
tions of quantitative methods in helping them to
understand the types of phenomena they want to
investigate. The “raw data” is in the form of
“numbers” and “‘some sort of evidence” referred to
below is, in this participant’s mind, unquestionably
quantitative in nature to qualify as ‘evidence’:

“...s0 you’ve got numbers, whatever, you’ve got the raw
data that is there and you’ve got to look through it and—
ultimately what you're trying to do is identify patterns. . .
how you can compare one variable versus another and
ultimately then see if you can find a pattern which then
explains the overlying thing that you are investigating.”
[Wayne, regional]

“. .. I think it’s important. It’s very hard to make
conclusions otherwise. There’s a lot of things within
education which feel right but may not be right and
without some sort of evidence to back it up then it's
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hard to know which way you should really act . . . I think
generally though that it [statistical analysis] is needed.”
[Evan, Go8]

These quotes from our participants provide evi-
dence of the difficulty of the transition from engi-
neering researcher to engineering education
researcher. The dominance of quantitative research
perspectives and methods has also been noted by
Beddoes:

“Despite being an interdisciplinary research area . . .
positivist contributions from fields like psychology are . . .
more readily accepted without great effort on the part of
authors than are critical qualitative approaches. . .” [10,

p- 8]

This preference for quantitative research has been
attributed to our formal training as engineers which
influences expectations and norms for engineering
education publications where generally, quantita-
tive and positivist research is dominant [18, 40-43].
However, although we may start from a positivistic,
quantitative perspective, there is evidence that engi-
neers can learn to incorporate methods from other
research traditions:

“Research on primarily U.S. engineering education
researchers indicates that they are more comfortable
with quantitative research approaches, but are open to
qualitative methods when faced with the complexity
of studying human beings in classrooms and similar
settings . . .”” [40, p. 23]

Such dissatisfaction is evident in the following
comment on using surveys for data collection
where the participant can see a limitation in statis-
tically analysing survey results, but is still looking to
“measure something real

“If you look at my surveys here, the mean is always
bigger than three, maybe sometimes it’s up to four, which
is sort of agree. So it’s always above neutral . . . So you've
got this mean around 3.6, around four, but it’s a standard
deviation of one, which means that there is a big spread

. and I don’t know how you get around that kind of
thing. So that’s a problem when you come to numerical
stuff. If this was an experiment it wouldn’t be a very good
experiment, because it’s sort of telling you a trend, but
there is a lot of noise . . . it all comes down to their
perception. It’s nothing real. But I don’t know how you
measure something real.” [Mike, metropolitan una-
ligned]

Alex and Terry, both working at universities with
engineering education research centres, are our
atypical cases in that they are using qualitative
research methods on a regular basis. Alex knows
this is different to the standard paper submitted to
an AAEE conference:

“It’s a funny paper because it's a discussion paper or a

theoretical background paper and again, it’s coming

from the PhD work that I'm looking at. It’s not a collect

some data and analyse it and here’s my results type
paper.” [Alex, regional]

We get the sense that this change in how engineering
academics think about educational research and
research methods is a process. Most of our emerging
researchers do not use a theoretical framework
which is in contrast to our intermediate researchers
who tend to compare their results to a nominated
framework, and our established researchers who
typically have a variety of frameworks that they
can apply in their research.

6.1.2 Networking strand

As mentioned earlier, the networking strand has
both interpersonal and intertextual elements. It
encompasses the academic community beyond the
participant’s university, with the interpersonal
including the AAEE community and reviewers
and the intertextual element including the authors
of the literature they read and cite. Our emerging
researchers refer to elements of their intertextual
network:

“I've also just recently enrolled in a PhD so reading more
literature and trying to absorb it and understand what it
means and analyse it. It is something I'm trying to get
better at and become better at . . .”’ [Alex, regional]

... Ifound a textbook that was Methods in Qualitative
Research or something like that. It’s basically a book of
what’s the problem you have? Here are some recom-
mended methods, and this is how you apply them. So it’s a
perfect book that every time I'm doing qualitative
research why did I use it, I get that book, I quote it,
sort of as such-and-such suggests this is the ideal tool for
this situation.” [Terry, metropolitan unaligned]

Peer review is an element of this ‘intertextual
networking’ [10] and is shown to have contributed
to the intellectual development of most of these
emerging researchers. The following quotes from
participants highlight how interaction with the peer
review has resulted in a change in their thinking or
practice i.e. has resulted in some change to their
intellectual strand:

“The reviewers picked up on things, weaknesses that T
already knew were in the paper . . . There was one
comment in particular . . . I thought that . . . useful,
and actually it changed the way I thought about it . . . it
gave me the, ‘Oh now I know what I'm going to do with
this paper’. So it certainly did give me the direction that I
needed to complete the paper the way I wanted to.” [Alex,
regional]

“Look, having other people’s views on what you've
written is useful. Whether it be agree or disagree or
otherwise, it provides some level of providing another
perspective . . . or an idea that you really should be
thinking about something else . . .” [Mark, Go§]

Another way that peer reviews extend an author’s
intertextual networking strand is through the pro-
cess of reviewing other authors’ conference papers.
Several participants commented that they learn
from reading the papers they are asked to review,
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i.e., that this type of intertextual networking con-
tributes to the development of their intellectual
strand, as well as reading the reviews of their own

paper:

“It makes you learn about things that because you now
have to read a paper you actually read a bit more. . . So it
is good reviewing because it just makes you read papers
that you sometimes just don’t get time the read—well,
you do have the time if you really made the time but you
don’t. This just forces you to sit down and read some
papers, which is always good.” [Terry, metropolitan
unaligned]

“...it’sgood... toreadother people’s work to get an idea
of what’s out there. . . Also to get an idea of how other
people write. . . I'll criticise something then realise I've
done it myself in my own paper.” [Evan, Go8]

“When I say review I mean I've actually reviewed other
people’s papers but you play that same role. In fact,
reviewing other people’s papers is very useful when you
come back to your own paper. You then go—put the same
hat on and look at it from that perspective, yeah. So
actually yeah, you learn both ways. What you apply to
your own work you can then apply to other people’s and
vice versa. What you learn by reviewing other people’s
work comes back to what you do with your own.” [Alex,
regional]

Alex and Evan’s comments in particular illustrate
the potential learning benefit from reviewing other
papers for a novice researcher.

Peer review for the conference is not the only
aspect of the networking strand illustrated by these
emerging researchers, the interpersonal element of
the networking strand was also illustrated. Wayne
brings attention to his interpersonal network by
conceding that the changes in his final paper came
more from his co-author (an experienced engineer-
ing academic at another university) than the
reviews:

... certainly [the co-author] and I had a bit of back and

forth . .. If I was the sole author I would not have done
that because I thought the graphs told the story, but I
guess this is why you share with other people and they
have different perspectives.”

However, our emerging researchers commented
much more on the intertextual element of their
networking strand than the interpersonal. We sug-
gest this is a reflection of their status as emerging
researchers which we expect will change as their
expertise develops and they participate more in the
research domain, meeting more fellow researchers
at other universities both in Australia and overseas.
Many participants could articulate the links for
them between participating in the conference, a
significant networking event, and the development
of their research. For emerging researchers this is
mainly about learning about the research domain:
“I also learn about what others do and I guess that’s by

attending conferences and not just about the writing. . .”
[Evan, Go§]

that writing a paper . . . means I go to conferences, so
therefore I learn—abut also it forces me to look into the
background of what I do to better understand it. What
other people have done and I guess you don’t really want
to submit a paper if you don’t understand the back-
ground. Probably also that because there is the outlet
of the paper that I look more into what I do. I do
investigate, I look at the statistics more carefully, T
look at the values about what's happening I guess. I
guess when you explain to someone else what you do it
helps you to understand what you don’t know, not what
you do know.” [Evan, Go§]

So, the stuff I do with the XXXX room, that came out of
reading someone’s paper. I thought, that’s interesting,
and then they came here and I heard them speak, and 1
thought, that’s interesting. I was able to quiz them. . .
about how that really worked—because you said this in
your paper, but come on, tell me how that really worked.
You think, okay, I can work with that, that’s translatable
to—and that’s what I like about conferences, is that you
have the ability to quiz people about what they've written,
and try and pick out what’s really, really relevant to you,
which is easier to do verbally. . . [Adele, Go§]

The comments in this section and the previous one
on the intellectual strand demonstrate how strongly
the intellectual and networking strands interact
with each other with the networking strand “‘estab-
lishing the intellectual location for one’s contribu-
tions” [32, p.180]. These two strands are largely
focussed beyond the individual institution where
an academic may be employed. However, the insti-
tutional environment is also important in support-
ing or constraining the development of academic
identity.

6.1.3 Institutional strand

Institutionally related comments were overwhel-
mingly related to the pressure to write papers that
‘count’ towards the university’s ERA ranking. This
was seen in a negative light by most participants
along with the changing environment within uni-
versities in which the work that academics do is
dictated more by administrators than by the needs
of research or teaching:

But I think the university really values numbers. It's
again, another issue that I have—always struck me—
centres of higher learning use the most base measure to
measure their quality. The number of publications and
the amount of dollars that you've put in grants, which is—
because it’s easy to do. [Mike, metropolitan unaligned]

It’s very important to the university that we are research-
ers and that we have research publications and reportable
research publications, whatever that means . . . Being a
researcher is so important . . . it seems to me to be a lot
more emphasis is put on the research outputs than the
teaching outputs. Again probably because it’s more
easily measurable and easy to quantify . . . It’s interesting
because being a regional university with a focus on
teaching, you would think we’d have found a better way
of doing it by now. Yet there’s still this emphasis on
research. If you want to be promoted, you need to
research. [Alex, regional]
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“Well, essentially, the university values academic pub-
lications . . . The number count, the quality count. They
actually don’t care about . . . dissemination . . . I actually
don’t think the university cares too much about the impact
that we make on engineering education. I think they just
care—well, they just care about the metrics . . . it’s the
how many people, how’d you get cited, was it peer

reviewed . . . it’s more to do with what we call the
administrivia of the university these days . . .” [Adele,
GoS]

Most participants commented that despite produ-
cing publications for the university to count, engi-
neering education related publications were seen to
be second-class and in some places not considered as
‘real’ research which can be a disincentive for
researchers to continue. This perception of the
research area as not real research means that
authors in that area are also looked down on as
not capable researchers which can impact on iden-
tity constructs as well:

... the school operates a sort of database for research
categories and for collecting information and whatever.
Engineering education is not one of the options for
recording information—or recording performance—
research performance on that . . . it’s more through
ignorance rather than design. They're not saying oh
well, we've thought about engineering education and
we're not going to do it. Or we're not going to put it on
our list of important things. It’s just that it never even
crossed their mind in the first place.” [Mark, Go§]

“We get presentations from our Olffice of Higher Degrees
in Research about what is a reportable . . . anything that
has learning or teaching associated with it, they tend to
view fairly cynically when they’re trying to determine
whether it’s real research. If you were testing concrete

beams or something, it must be real research. But if

you're not they seem to apply almost different standards
because they can’t quite cope with qualitative and the
quantitative difference, I suspect . . . this seems to be a
common thing. Maybe we see it in Engineering Educa-
tion because we see both sides of the coin. We see the
technical researchers and what they do, and say well
we're just as rigorous, but we seem to have different
standards applied to us . . . we have to justify our status
much more strongly.” [Alex, regional]

Some universities actively support engineering edu-
cation related research with two universities having
already established a discipline specific research
centre. This institutional support has benefits for
both the development of authors’ networking
strand (supporting them to attend the conference)
and/or their intellectual strand (providing resources
at their university to support developing expertise):

“The school will fund you to go to AAEE conference, at
the moment. So they funded four or five of us to go and we
wouldn’t get funded to go to another conference . . .[Head
of School] funds four to five people every year to go to
AAEE, which he doesn’t fund any other conferences. We
all got 32000 this year.” [Mike, metropolitan unaligned]

Alex’s developing identity as an engineering educa-

tion researcher is supported at the regional univer-
sity where there is a named research group in the
engineering faculty for disciplinary education
research. The research group gives institutional
authority to the development of Alex’s intellectual
and networking strands i.e. her intellectual, net-
working and institutional strands would be
mutually supportive. Similar arguments are
reported in the study into institutionally supported
identities of engineering students [45] and into
institutionally supported (or not) interdisciplinary
identities of engineering students and academics
[46]. Alex acknowledges her development as a
researcher which includes better appreciation of
what reviewers are saying “I've improved myself as
a writer and researcher . . .”

Similar to Alex, Wayne and Terry also made
major changes for their final paper. Wayne works
at the same university as Alex, and Terry works at a
metropolitan unaligned university which also has a
disciplinary specific educational research group.
Even though Wayne and Terry’s interaction with
these research groups may be different to Alex’s,
having an active research group on campus would
provide institutional authority to them developing
their intellectual and networking strands of identity
in engineering education:

“. .. the previous discipline leader was actively encoura-
ging people to do research into education. Our previous
dean was quite keen onit aswell. .. So I guess you do have
support because (a) there’s people here I can talk to
about it and (b) it is actually encouraged by people at
senior levels.” [Terry, metropolitan unaligned]

Actually for Terry we suggest that wanting to be
seen to be an active member of the research group
provided some of the motivation for him to write
this paper for the AAEE conference: . . . I've
explicitly been told if you're a part of a research
group you're going to find it easier to get promo-

L3

tions . ...

The institution can also influence whether aca-
demics engage in engineering education because of
the other individuals who work there. This is
demonstrated by Alex’s choice of research area for
her PhD:

“I came from industry before I came here so I had no
research background when I came here. So I'm develop-
ing it through engineering education . . . I guess when I
started as an academic it was clear that I had to develop a
research area. I would look around. I've got a construc-
tion background so I thought about construction type
research. It came down to who I wanted to work with 1
think, as well as my interest . . . I became quite passionate
about my teaching and wanted to improve it. So that
stemmed an interest in what’s going on in the research
area in that. But then also I get on very well with
[engineering colleague at the same university] who's
running the [engineering education research group] . . .
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So I'was very happy to work with all those people as well
as it follows my interest as well. Construction interested
me as well but there was no one I wanted to work with at
this university in the construction area. Which was a big
disincentive for a long time until I discovered this whole
engineering education thing. So yeah, that was a big
factor. Being a novice researcher I obviously had to have
amentor of some sort to get into the whole research thing.
The construction mentors just didn’t—or I didn’t see eye
to eye with them so I couldn’t see myself working with
them.”

And Mark’s comment that the type of research he is
doing now is a function of his collaborator who
works at the same university that he does:

113

. it’s partly to do with the particular research
collaborations that I've got at the moment. . .”

For Evan (Go8) and Mike (metropolitan unaligned)
their educational research is inextricably linked to
their practice of teaching engineering students
which is illustrated on the engineering education
research landscape (see Fig. 2) where they placed
their stars in the ‘teaching and learning of engineer-
ing’ circle. The final papers from both of these
authors did not address all the issues raised by
their respective reviewers. We also note that these
academics work at universities without disciplinary
educational research groups and neither seem to
have a strong mentor, as Wayne does.

However, the institutional influence is not neces-
sarily uniform even at the one institution i.e. the
local Department level environment can have a
stronger influence for an individual academic than
the University view (if there is one). Note that while
Alex may benefit from the local Faculty-based
research group she still feels her work is under-
appreciated by the university-wide structures such
as the Office of Higher Degrees in Research. The
following three comments are from different aca-
demics in different engineering departments at the
same university. One appears to have no trouble
having his engineering education research
accounted for, while the others in different Depart-
ments struggle to find validation of their publica-
tions or grant proposals:

... the only question my university asks in relation to a
paper—if you want to have it counted by the bean
counters—was it peer reviewed or not? That’s the only
question they ask. . . So, in that sense, yeah, the bean
counters are counting AAEE papers, for the University.
In terms of telling the world this is what our academics
have done, yeah, they [count them]. They're peer
reviewed . . . the other reason is that the government
actually gives a small amount of funding to the univer-
sities for each paper that they publish . . . that’s what the
University cares about.” [Tom|]

Evan is in a specific unit at the same university with
“primarily education specialists so their research
requirements are less, but their teaching ones are

higher”. He commented that in regard to the work

of the unit being valued ‘“some is; some isn’t;

probably not so much the research at this point.”
Mark at the same university commented that:

... one of the issues that’s faced is this thing about the
importance or role of engineering education, both within
the institution as a legitimate area to do research in . . .
The legitimacy of engineering education as something
worth researching. Which arises in various aspects from
whether there is somewhere to record your efforts . . .
where you might seek research funds, so for example, if
you seek research funds from . . . the Office of Teaching
and Learning—or its predecessor . . . the University’s
Research Office refuses to deal with those submissions,
because it’s not research. So you float around the
University looking for someone important to sign your
application.. they haven’t got a mechanism for receiving
your application, signing it and then passing it on . . . the
Research Office have got a very good means of putting
things in front of someone important to sign off as a
university signatory. But it’s not research like ARC or. ..
industry funding sources. So that’s a bit of a battle. 1
don’t know if other universities are similar.”

Tom’s view is different to Evan and Mark’s experi-
ence. This may be due to their different agency in
regard to their academic practice, that is their ability
to leverage institutional structures in their favour,
or just that Tom has not been working in this field as
long as Mark so has not met the same barriers yet.

6.2 Temporal references

The previous researcher comments have shown that
the intellectual, networking and institutional
strands are interdependent. Another aspect of the
identity-trajectory framework is the temporal frame
of reference i.e. that this development of the aca-
demic strands occurs over time. Our engineering
academics make the importance of a timeframe
apparent by the use of past events in framing their
current situation. Interpreting past events and
experience and incorporating them into their perso-
nal narrative is demonstrated by researchers from
all university types:

“I came from industry before I came here so I had no
research background when I came here. So I'm develop-
ing it through engineering education . . . I guess when I
started as an academic it was clear that I had to develop a
research area. I would look around. I've got a construc-
tion background so I thought about construction type
research. It came down to who I wanted to work with I
think, as well as my interest . . . I became quite passionate
about my teaching and wanted to improve it. So that
stemmed an interest in what’s going on in the research
area in that.” [Alex, regional]

... but I'worked in industry before coming back to uni.
Only over the last few years have I been teaching . . .”
[Evan, Go§]

“But I know that one thing that I have struggled with in
the last 15 years is that when I was at university, I was
very, very good at knowing what to do and I did it . . . I'd
left school at Year 10 and done TAFE and then . . . where
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I worked put me through university. So I was very
focussed. I knew I was here to get a degree. Not wasting
time . . . I'd been at TAFE and we’d spent a lot of time
saying why are we doing this? By the time I got to uni, the
students were saying the same thing.” [Mike, metropo-
litan unaligned]

“... I've had a strong research background before coming
here where I've been doing research only for over a
decade, doing nothing but research . . . so my introduction
was down in the practice side of things. Well it was just 1
guess welcome to education research kind of thing . . . I
did a little bit of research and got a little bit of evidence to
gowith it so it wasn’t just a show and tell paper. But that’s
where I started. . . So whereas there’s a whole richness to
this environment of social interactions, how does that
affect the team dynamics, how does it affect the team
performance results and the interplay we’ve got with the
distributed teams, the localised teams, and how I've done
that just has so many questions that you can ask . . . So
that’s why I've found myself in that area . . .” [Wayne,
regional]

“Actually, I don’t know if this is of any use to you but my
PhD was actually in probabilistic design, which is where
you treat all of your variables as distributions, and that’s
to design quality products and things like that. So quality
control is something that’s in my mind and so I guess I just
think a bit that way.” [Terry, metropolitan unaligned]

and also looking forward to what is planned for the
future:

“I've done largely quantitative and a smattering of

qualitative and it’s really necessary at some point I've
got to force myself to use a much more purely qualitative
method to collect some information.” [Wayne, regional]

“Where I've come from what I was doing previously,
dabbling—I shudder when I think back to like the
Adelaide AAEE Conference [2009] . . . I'm trying to
think what I was writing about . . . It was very much a
show andtell. .. It’s been an interesting progression since
then. One of these days I'll line up the papers and go,
yeah. To be able to see the progression. . ..To say well I
have moved on. . . sometimes you think, oh I'm not where
I want to be. But then I am closer than I used to be.”
[Alex, regional]

“I mean next year I might put something into the
conference. I remember, what's his name, Allen John-
ston, he’s a guy who runs consulting courses on academic
success; I think he gave a ratio of one journal paper for
every three conference papers or something like that. So I
might review that at the end of this year and think about
what I want to do next year.” [Terry, metropolitan
unaligned]

6.3 Agency

Another important aspect of identity-trajectory is
anindividual’s agency. This relates to their ability to
set a goal and intentionally move towards it despite
institutional or personal constraints. Our partici-
pants demonstrated agency in a variety of areas
within the structures of their universities, in relation
to their academic practice.

We could argue that choosing to site their aca-
demic practice in engineering education demon-
strates agency since it is not a mainstream research

area for engineering academics. Evan and Alex have
recently enrolled in PhD’s in this research domain.
Both cite the need to have a PhD to progress in
academia and identified engineering education as an
area aligned to their interests:

“I started doing some casual tutoring because I had my
own business and I'm not very good at marketing so 1
needed some extra income and I figured it was something
I could do and then I just enjoyed it and felt that there was
room for improvement, so I thought I could contribute to
the area. So I started getting more involved in different
projects found a niche and then I'll need to do a PhD to
progress.” [Evan, Go§]

“I've sort of said, okay I'll play the game, I'll enrol in a
PhD. But I'm going to do something I'm interested in and
aligns with the teaching I'm doing . . . I decided I'd
probably be sticking around academia for a little while
and if you're going to do that you need to have a PhD. 1
get sick of people . . . who look down their nose at you
somehow. You're somehow inferior because you don’t
have that PhD. Somehow you can’t be as good. So if
nothing else I want to be able to say, look I've got the
piece of paper, go away. Obviously it’s something you
have to do if you’re going to be in this industry. It took me
a while, I resisted doing it for a whole lot of personal
reasons for a long time. It just wasn’t the right time . . .
Now is the right time—well is it ever the right time? But
it’s a better time than it was. I'm interested in engineering
education hence now let’s enrol in the engineering educa-
tion PhD if that makes sense.” [Alex, regional]

While Evan and Alex are both enrolled in PhDs in
engineering education their different responses to
the reviews of their papers may be explained by the
way they see themselves. Both reported undertaking
their postgraduate program because it is expected
that an academic has a PhD. While compliance with
this expectation seems to be the main issue for Evan,
Alex sees her PhD as intentional development of a
‘possible self” identity [47] as an engineering educa-
tion researcher which aligns with where she located
her star in Fig. 2.

For others their agency is enacted by prioritising
their teaching or administrative role over their
research since:

“If you want to be promoted you have to research.”
[Alex, regional]

This type of agency reflects the finding that:

113

. managing one’s own and others’ competing inten-
tions occasionally involved resisting work practices as
well as the expectations of others.” [35, p.7]

“Ido what I think is the right thing to do. Not necessarily
the thing I should do. So I don’t necessarily get ahead
because I don’t publish, because I don’t do all the things
that I know I should be doing . . . I'm not sure why now my
attitude has changed, that I do what I think is the right
thing to do, rather than—and I look for reasons to justify
why that’s the right thing to do. Rather than doing the
things that I really know I should be doing.” [Mike,
metropolitan unaligned]

Adele exhibits another type of agency by intention-
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ally working with people from different back-
grounds on projects that will stretch her knowledge
and skills:

“I work with people who often have quite different views
on the world, so you get really different perspectives.
That’s actually something I find—like [local engineering
colleague] and I have just completely—we teach in
completely different parts of the curriculum, but that’s
actually really powerful, because we actually—when we
do work together, we have quite different views on it, so
often that means I get forced to look at things differently.
Whereas if I was just doing my own thing, I think you sort
of get—you know, you just get, that’s what I'm going to
do and I'm going to be comfortable. But working with
other people canreally sort of challenge you and take you
out of your comfort zone.” [Adele, Go8§]

Wayne demonstrated agency by finding an experi-
enced researcher at another university to co-author
his paper and in doing so act as a research mentor.
Other participants demonstrated agency in the
way they responded to the reviewers’ comments:

113

. we ignored that review, because it was of no help
whatsoever . . .”” [Mark, Go8]

“I probably would have thought differently if the second
person said very much the same thing . . .” [Terry,
metropolitan unaligned]

“The reviewers picked up on things, weaknesses that T
already knew were in the paper . . . There was one
comment in particular . . . I thought that . . . useful,
and actually it changed the way I thought about it. . . it
gave me the, ‘Oh now I know what I'm going to do with
this paper’. So it certainly did give me the direction that I
needed to complete the paper the way ITwanted to.” [Alex,
regional]

Variation in the quality of reviews does not always
help emerging researchers improve their paper—
contradictory comments from reviewers can be
difficult to interpret but also allows the author to
use the positive review to support their decision to
ignore the negative review.

Tom’s experience was interesting as his paper was
rejected for the 2011 AAEE conference, he demon-
strates agency by reworking it for the 2012 con-
ference, for which it was accepted, rather than
accepting the initial rejection. His reasoning for
resubmitting the paper was that:

“. .. as an author, I rejected the reviewers. That’s not
unusual for me. I've routinely rejected the reviewers’
recommendations. I've numerous times written to editors
in chief, and had reject recommendations turned into
publish. . . I go right to the top. I tell the Editor in Chief,
this decision is wrong. This is why it’s wrong. You should
publish me. I've had numerous reversals of decisions. 1
was writing one this morning actually before you came.”

“So I'm fairly confident in my—a person who has a fair
amount of confidence, and value my own opinions. I'm
not bashful. So when I got 2011, I thought you . .. You
are just thinking research, research, research. Research
is fine. I want this other category; I insist there is this
other category. So I resubmitted, and I was quite willing

to spin the paper the way it needed to be, to fit the criteria.
That’s how determined I was to present the paper.”

“The core problem is I don’t have aresearch finding. So in
that sense that whole debate is artificial, being totally
frank and sincere. I'm being forced to—I'm being
evaluated on a playing field that I don’t wish to enter. 1
want to compete on a different playing field, please.”

Our emerging researchers demonstrated agency in
various ways in line with their personal intentions.

6.4 Personal context influencing decisions on
academic work

McAlpine [8] highlights that attention to personal
contexts is essential to understanding the academic
experience. Personally related references were often
intertwined with references to the past, since it’s
their personal history participants are talking
about. Most participants had an emotional reac-
tion, either positive or negative, to the reviewers”
comments, but personal circumstances have, more
importantly, influenced some participants’ decision
to pursue an academic career and its timing. For
example, Alex waited until her husband had finished
his PhD before she began hers, and then chose to
work in an area of interest with someone that she
wanted to work with, and Adele’s fractional
appointment at the university was in response to
her significant leadership role in a national profes-
sional association. For other participants their
personal relationships were evident in their com-
ments such as Wayne describing a competition
between himself and his wife, and Tom commenting
that his daughter would like the coloured stars used
in the landscape model.

“I started doing some casual tutoring because I had my
own business and I'm not very good at marketing so 1
needed some extra income and I figured it was something
1 could do and then I just enjoyed it and felt that there was
room for improvement, so I thought I could contribute to
the area. So I started getting more involved in different
projects found a niche and then I'll need to do a PhD to
progress.” [Evan, Go§]

“I'm the bloke they go to if they want something proof
read, or if they want something written, some program-
ming done. Mostly proofing, I've done a lot of proof
reading for people here . . . It’s not just proof reading, it is
proper editing I've done as well because I guess I've got a
wide interest base, so a wide knowledge base, so I've got a
fairly good grasp of most things I come across, and I've
always been excellent at English and my wife and I have
competitions—we’re both really good at our grammar
and spelling and all those things that make up correct
writing. So yes, I've been useful with that and occasion-
ally, if people want something, if they want a computer
code written or whatever, I've done so much program-
ming for my research that it’s easy for me to bash out
something for someone in 15, 20 minutes and away they
go and they’ve got a graph or they’'ve got some numbers or
whatever it is that they were needing.”” [Wayne, regional]
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“Should get my daughter to do this for me. She’d be right
into the coloured stickers.” [Tom, Go§]

It was difficult to separate the personal comments
because they were usually intertwined with another
aspect of the model such as referencing the past,
agency of horizons for action. This reinforces to us
how pervasive the personal aspects of our academic
life are.

6.5 Horizons for action

Horizons for action are generated through personal
agency from past experiences and the intertwining
of the personal and the academic strands. For most
of our participants the horizon for action mentioned
relates to their envisaged participation in engineer-
ing education as a researcher and author. The limit/s
they impose on themselves as researchers are based
on and in their view of themselves as engineering
academics and the engineering research paradigm
and are strongly linked to the development of the
intellectual strand of their identity-trajectory:

“I don’t know where AAEE is going in future. I don’t
know where I'm going in terms of contributing to it . . . 1
think if it was going to become a significant part of my
research effort, I would have to go into this sort of field,
and become some sort of expert in engineering education
research, which involves the sort of methodologies that 1
can see that you are using. Which I respect—I have
friends who have got PhDs in Sociology and Philosophy
and other areas. So I respect those methodologies, I just
don’t happen to know too much about them myself. So 1
would need to go in that sort of area to become a more
deeply engaged engineer education researcher. But I'm
probably not going to . . .”” [Tom, Go§];

“Probably, only because I think it’s too difficult for me to
go into that area. I'm not sure that I could go into that
area. I could say I'd like to go into this—use some of the
same modelling and simulation type stuff to be able to
inform. But the trouble with all the—this is the problem I
see with modelling, when you get into this area and water
research—is the non-modelists say well, this is a model.
It’s not real. the problem with the model is it will only ever
tell you what you've told it.”” [Mike, metropolitan
unaligned]

“If I was moving to education research in general I'd

probably feel as though I need to have a high level of

qualifications in education to understand the theoretical
background of things like that. So although there is the
opportunity there, I don’t necessarily know if 'm likely to
take it, simply because I'd say, well, where am I going to
publish. If there was a journal of interdisciplinary educa-
tion research then I'd say, oh okay, that’s the area. But to
publish a paper like that in just a generic education
research journal it would just be a lot of work to make
sure I'm familiar with the theories within that journal and
stuff like that . . .” [Terry, metropolitan unaligned]

We find it interesting that these three participants
intend to stay in engineering education because if
they were to move into general education research
they would have to learn about learning theories
and different methodologies—which implies that

they think they don’t need to be familiar with
broader research perspectives to undertake research
in engineering education. For Tom, Mike, and
Terry, above, as well as Ian and Evan their educa-
tional research is inextricably linked to their prac-
tice of teaching engineering students. The final
papers from these authors did not address all the
issues raised by their respective reviewers. We also
note that Terry is the only one of these academics
that works at a university with a disciplinary educa-
tional research group and none of them seem to
have a strong experienced researcher to mentor
them, as Wayne does.

Contrasting with this finding are Alex, Adele,
Mark and Wayne i.c. the participants who located
their stars on the trajectory towards the social
research vicinity on the landscape model (see Fig.
2). It is interesting to note that Alex, Adele and
Mark are all collaborating with a colleague with
some type of social science discipline background
and Wayne was working with an established
researcher as a mentor. We speculate that working
with these colleagues has broadened their horizons
from the engineering disciplinary base. This rein-
forces the potential of the networking and institu-
tional strands to impact the intellectual strand since
for Mark his collaborator is within his university
while for the others their collaborator is outside
their own university.

Another horizon referred to by our emerging
researchers relates to their perception of how
being identified as being active in the engineering
education field will impact on their chances for
promotion:

“I have accepted that I will not ever be a professor, and
I'm actually okay with that . . . I don’t know whether he
[new Head of School] actually understands the reality,
because you know, I've been a 60 per cent fraction with a
full-time teaching load for 10 years, who never had any
protected teaching time . . . So, all the new male staff that
have been put on in the last six years have all had a half
teaching load for two years. I never had that. It actu-
ally—I would be better off being a crappy teacher,
because I would get less teaching. So, I'm now 80 per
cent and I'm teaching two courses full-time. So, I will
have taught 1,000 students this year, and I'll teach the
same next year—more than that. I'll teach probably 800
in the first semester and 500 in the second semester. So,
the reality is, I'm effectively now teaching focused with-
out being called teaching focused, and my head of school
is okay with that. But I think he still thinks I can get
promoted . . . I don’t know, I think women are actually
better at saying, you know what, stuff it, I like it
[teaching ]—which is really good until they go through
a school restructure and then you're vulnerable.”” [Adele,
Gog]

“But the Head of School in my performance review said
that I should focus on one thing or the other, either in my
[typical engineering] research or in my education and
that that would allow me to strengthen my position. So
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not in the school, but strengthen my research . . . So now
it’s making me think well, I don’t think I should be putting
all my eggs in the education basket because if they make
me redundant then I've got no [typical engineering
research area]. I may not be able to get an education
research role at my age now at somewhere else.” [Mike,
metropolitan unaligned]

Both Adele and Mike believe that being identified as
active in engineering education will impact nega-
tively on their chances of promotion and security of
employment. For Mike this perception is acting to
limit his activity in engineering education as a
research area.

These findings support the results suggested in
our earlier studies [48-50] and highlight the impor-
tance of quality reviews and the need for new
researchers to collaborate and/or be mentored by
someone with more experience. Not all participants
received quality reviews on their paper, indeed, we
reviewed all of our participants’ papers ourselves
and found aspects of each that we would have
included in a review if we were writing it, but
which were not mentioned in the formal reviews
provided. Positive reviews of poor research can also
stifle development and reinforce emerging research-
ers’ misconceptions about the quality of their work
(for example Wayne’s comment about his 100%
acceptance rate). To foster improved research, it is
important that reviewers have both the knowledge
and skill to challenge authors in a constructive way,
although we acknowledge that regardless of the
quality of the review there are some authors who
will not make the recommended changes to their
paper. We suggest that more transparency in the
review process would assist reviewer development
by for example, once the review process is complete,
making all reviews for a particular paper available
to the reviewers who reviewed it, or making exem-
plar reviews available to reviewers. This would
allow reviewers to compare opinions and hence
facilitate the development of a shared understand-
ing of the standard of work acceptable in the
community. It would also allow reviewers to see
how other academics write reviews and so induct
them into the review process which would otherwise
typically occur during their postgraduate studies.

There were several strong voices from these
participants opposing what they saw as a move to
make the annual AAEE conference exclusively
focussed on research:

“I got this overwhelming feeling that the people in the
audience didn’t feel connected to AAEE as an organisa-
tion, because they are all practitioners and AAEE seems
to be running an agenda of engineering education
research, which is not necessarily related to improving
practice.” [Mike, metropolitan unaligned]

“Now I think there is a place in the conference to people
to report on practice. If you're reporting on practice, the

purpose and the design and the method and blah, blah,
blah, is irrelevant . . . this is all very well if you happen to
want to write a research paper. But if you want to write
a—if you want to tell the people about something else,
which could be quite interesting to a lot of people at the
conference, then it doesn’t—it tells those people that
they’re not valued at the conference. I'm not sure if that
was the intention or not. This conference seemed to take
the view that we wanted to—that they were trying to
move to a more research based place, and downplay the
practice aspect. I think that was—my understanding as
when—that by providing this, they’re—what they were
trying to do is to draw out the—and give preference to the
research.” [Mark, Go§]

Most of these emerging researchers wrote papers
about their teaching practice. These types of papers
are about what we do (practice) while others are
about how we think about what we do (research).
How we think about what we do may change what
we do and what we do may influence how we think
about what we doi.e. they have a symbiotic relation-
ship, and we believe our national conference should
continue to be an outlet where both such papers are
included. However, whether the paper is ostensibly
about practice or research, it should demonstrate
the characteristics of good scholarship as argued by
Tom:

“A lot of these distinctions around this is research . . . the
second category was being disparagingly described as a
paper that was—this is what we did and the students liked
it. That was the box for that category of paper, that we
might call scholarly teaching practice. Well, perhaps
that’s the case in the really weak ones? That they just
say this is what did and the students were happy, so can I
have a paper please? That’s poor scholarship . . . So as an
editor, I'd have no qualms in kicking that out. Say come
back next year when you’ve learnt how to write properly.
Give us a decent motivation; give us a decent literature
review. Give us some reason for why you think your
program was a success, other than the fact that you
improved your student evaluation surveys. That’s what I
would say to the authors of such a paper, and hopefully
they would come back next year and they’d have a much
better paper.” [Tom, Go§]

7. Concluding remarks

Using identity-trajectory to focus on emerging
engineering education researchers has provided
useful insights for several stakeholder groups in
the AAEE community. We argue that these findings
can be transferred to international contexts where
existing engineering academics develop their educa-
tional research identity through participating in
activities of the research community (such as a
conference) rather than by undertaking a formal
course of study.

Reviewers are asked to note that authors appreci-
ate detailed and specific feedback, even though not
all authors will act on all feedback provided. So
while high quality reviews won’t act as an enabler
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for everyone, poor quality reviews are likely to
constrain emerging researchers. Focussing on how
authors describe their research methodology will
continue to be a learning opportunity for develop-
ing authors and reviewers.

Universities may note that authors who made
substantial changes between the reviewed and final
versions of their paper were those working at
universities with a research group in engineering
education. We found that these research groups act
to provide institutional support to the development
of both the intellectual and networking strands of
academic identity and hence act to enable aca-
demics’ development as educational researchers
for potential publication and grant outcomes in
the institution’s interest. Institutional environments
also impact our researchers’ horizons for action,
although this effect is mediated by the individual’s
agency.

For AAEE conference organisers and the com-
munity at large we argue that the practice versus
research dichotomy is likely to be counterproduc-
tive to both growing the numbers in the community
and developing the expertise of members in the
community. This is because innovative practice is
a typical pathway for engineering academics ventur-
ing into or transitioning to engineering education
research. Exclusivity or gatekeeping will exclude
emerging researchers from developing their three
academic identity strands. Conferences provide
opportunities for intellectual strand development
through practice (research methods and writing
papers), receiving feedback from peers, learning
by the example of established researchers and
taking partin conversations to develop the language
required for active participation in the community.
Reading papers to reference builds an emerging
researchers’ intertextual network, while meeting
conference participants especially more capable
researchers, builds their interpersonal network.
Finally, the opportunity to publish advances their
institutional strand. Hence we suggest that the
discussion be framed around inclusion while
aiming for quality scholarship in both practice-
based and theory-based publications. The entry-
level regional conferences such as the annual
AAEE, ASEE and SEFI provide a valuable forum
to support the transition of practitioners and the
continued development of researchers’ expertise.
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