
Abstract: Practising engineers are required to be independent learners, using their 
judgement and creativity to arrive at solutions to complex real-world problems. 
Research reports that these skills are currently underdeveloped in engineering 
students. This is not surprising given that most engineering students have 
undertaken mainly science and maths subjects in which they apply their 
mathematical knowledge to arrive at unique solutions.  Conversely, in engineering 
practice, activities are rarely characterised by an ideal answer but rather are 
complex, requiring trade-offs and combining non-optimum solutions. Dealing with 
complex problems requires students to use judgement, subjectivity, and reasoning 
to make decisions instead of relying solely on the scientific evidence and facts. 
This challenges many students  feeling of competence and inhibits their learning 

motivation.  In this paper, we report introducing student tutors to self-determination 
theory and a framework to provide a context and vocabulary to understand, reflect 
on and discuss learning when managing complexity to improve their students  

learning and feelings of competence. 

�The project felt very real-world and it was very helpful that it was a real scenario 
from a real company, and something so different from anything we've done 
before��; 

�Whilst the project was very open-ended, there were details that felt just a too 
vague and general which was hard because it meant that there wasn't a good 
sense of limits or expectations�. 

[The project should be] �more technical and mathematics�. 









�I've encountered this theory before when studying skill acquisition in a previous 
degree. I think this is a useful framework to remind us how to keep our lessons as 
valuable to the students and to be alert for how quickly a student can disengage if 
they feel completely lost. By this framework tutoring is a balance of ensuring the 
students feel competency without taking over their autonomy, which I think is a fair 
consideration�. 

�This was a very useful concept to introduce into my perception of teaching, as it 
encompasses many facets of learning that I had passively understood but not brought 



to words. It outlined for me the importance of self-autonomy & compentance [sic] for 
students, allowing me to reflect on my own teaching methodologies going forward�. 

 

 

�I found it extremely intriguing and I can see the benefits of the concept being brought 
to our attention. Remembering that students may feel a sense of incompetency when 
I'm tutoring, I will ensure that we cover basic concepts first when addressing an issue 
a student has encountered.� 

��students so far have been used to highschool teachers mostly spoonfeeding them 
on what they need to know and study for. As a result students may expect the same 
from their lecturers and tutors. I suppose tutors can help smooth students into this 
transition,  such as letting the students solve questions in groups and can make 
harder questions much less intimidating�. 

�I think this concept is fairly intuitive, from my experience I find that tutors often miss-
use their knowledge of this concept and don't use effective methods to enable their 
students to be competent, autonomous or to understand the relevance of what they 
are learning. For example, there is a difference between stearing a student towards 
the resources available to them, or explaining that you want them to learn how to find 
and research answers, and instead saying "you can work it out, or google is your 
friend" both responses can be incredibly frustrating to hear as a student. � I aim to 
make sure that I don't [do this]�. 

��illustrated the need for classrooms to integrate both passive and active teaching 
styles that direct students towards self-learning�. 

�Competence ~ confidence, it is hard to become competent if you lack confidence 
that you can do something.� 

�Yes, it made me realise that confidence is important. And how providing needed 
support is more fundamental than I thought at first. � 

�Self determination theory is extremely useful �.. Believing in yourself and being 
confident is one of the first steps to succeeding at anything�  



�somewhat useful for giving me the vocabulary to explain these ideas [of complex 
problems] to students� 

�These frameworks were particularly useful, as they illustrated the movement of 
students from knowledge consumers to knowledge generators. It illustrated the need 
to avoid the typical student mentality towards rote learning content, within a teaching 
environment. This was particularly useful, as a measure to encourage meaningful and 
useful learning processes for students� 

�Its indeed helpful to explain to students why their learning activities are designed in a 
certain way and what they are meant to gain from them� 

�Yes. I had thought in the past that the mindset of: "I don't know, but i can find out!" is 
important for people to have, but this supports that idea and defines it more explicitly, 
making it easier to adapt to learning tasks.� 

�Personally, I think it depends on the course structure and content� 

�To some extent. I believe this can be useful, however I think there is an extent to 
which this works and it comes down to using one's discretion to best determine what 
will work.� 

�Depending on the topics..�  

��I think uni needs to be better at setting problems that incorporate these "complex" 
less easy to answer problems. Its all well and good to explain to students that 
questions aren't as easy in the real world but we need more examples of it in the 
teaching outcomes and questions that are set.� 

"I think this is a useful framework to a degree. It is true that complex engineering 
problems cannot merely be solved through repeating past problems but I do think that 
the repetition will solidify some concepts into the minds of the students meaning that 
when they are presented with a complex question, their goal is to reduce it to a 
simplified problem that they can solve through known knowledge.� 
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Combining flipped instruction and multiple perspectives to develop 
cognitive and affective processes

mpact of student�s goal orientation in a flipped learning 
environment. 


