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EXECUTIVE SUMMARY


Data was collected from the students studying Electrical Engineering 1 in 2006-07 through questionnaires and through group interviews.  The students were generally positive about a range of aspects of the way the course was taught.  They reported finding the level of material about right for them, and found the lecturers enthusiastic and approachable.  The students appear to have been challenged sufficiently without being overwhelmed.

Students' experiences of tutorials varied, both in the content covered and in the way they were taught.  For some students, the tutorials were a valuable opportunity to ask questions and get explanations and examples of things they had not understood in the lectures.  For others, they were seen as mini lectures, with tutors being perceived to go off at tangents from the curriculum.  All the students interviewed reported finding the tutorial sheets very helpful in providing examples to work through. The students liked having continuous assessment through weekly hand-ins, although the amount and promptness of feedback on the weekly hand-ins varied from one tutorial group to another. 


The students valued the opportunity given by the labs to see theory being put into practice, and recognised the value of 'learning by doing' and working things out for themselves rather than being given answers to problems.  However, some of them would have liked more help from the demonstrators, particularly with computer programming where the previous experience of the students varied widely.  


Students were in a time of transition to university learning and studying and were managing this change with varying degrees of success.  Most students wanted to be responsible for their own learning, and were finding ways of coping with the distractions and freedom of undergraduate life.    However, they were still finding it difficult to regulate certain aspects of their own learning and valued support which shared that process.  They appreciated support which helped them to evaluate how well they were understanding what they were learning, such as the use of 'clickers', tutorial sheets, and feedback on assignments. The students tended to focus on developing an understanding of what they were taught, but only a few of them mentioned learning to think as an engineer or to practise engineering.

1
INTRODUCTION

1.1
This report provides feedback on the course Electrical Engineering 1 for the academic year 2006-07.  It is based on data collected through two methods: questionnaires and interviews with groups of students.  Two questionnaires were completed by the students.  The first questionnaire, completed towards the start of Semester 2, asked them about their typical approaches to learning and studying engineering and their expectations of Electrical Engineering 1; 65 students (72% of the students on the course) completed this questionnaire. The second questionnaire was completed towards the end of the semester and asked the students about how they studied on the course, their experiences of the teaching and learning and the demands made by the course; 57 students (61%) completed the second questionnaire.  Forty-seven students (51%) completed both questionnaires. The questionnaire results are attached as Appendix A.  Semi-structured interviews were conducted with a total of 20 students, interviewed in six groups.  The interviews were coded by aspect of the course (e.g. lectures, tutorials) and from these groupings themes emerged which are reported in part 3 of the report.  The quotes given in the report are indicative of the comments made by the students across the interviews.

2
THE TEACHING-LEARNING ENVIRONMENT OF ELECTRICAL ENGINEERING 1

2.1
Courses as teaching-learning environments

2.1.1
Research on student learning has shown that the ways students learn are affected by the wider context or environment in which they study (Ramsden,1997).  The teaching-learning environment can be seen as constituting all the influences on the quality of student learning.  These can include institutional, disciplinary and departmental contexts as well as the wider political and social context in which students find themselves.  These influences can also be specific to a particular course and include the course content, organisation, teaching and assessment methods, staff-student relationships and available resources.  It is how students perceive their teaching-learning environments rather than the environments per se that may affect the quality of their learning; and students may perceive their environments in different ways, depending on a number of factors such as their previous or current experiences, students' identities, and the communities to which they belong outside of higher education (Beaty et al. 1998). 

2.1.2
Students who perceive that they are receiving good teaching and have opportunities for independent learning have been found to be more likely to be taking a deep approach to learning (Entwistle, 1998).  This is apparent in the responses of the students who completed the second questionnaire for Electrical Engineering 1. The students were asked to respond to a series of statements on a scale of 1 – 5, where 5 = agree and 1 = disagree.  The full list of these statements can be found in Appendix A.  The statements were then grouped into scales and were analysed to see whether there was a positive relationship between students responding positively to the course and students taking responsibility for their own learning (Table 1).  The responses of the students showed positive correlations between their perceptions of various aspects of their teaching-learning environments such as the assessment of the course and the support they received from staff and students, and the way they went about monitoring and organising their studying and effort (Table 1). 

Table 1:  Correlations between responsible learning and perceptions of teaching-learning environments [N=57]

	
	Responsible learning

	Perceptions of teaching-learning environment 
	Monitoring studying
	Organised studying
	Effort management

	Assessment and feedback 
	Pearson Correlation
	.496**
	.337*
	.576**

	
	Sig. (2-tailed)
	.000
	.010
	.000

	Choice

 
	Pearson Correlation
	.376**
	.404**
	.344**

	
	Sig. (2-tailed)
	.004
	.002
	.009

	Encouraging high quality learning 
	Pearson Correlation
	.454**
	.372**
	.431**

	
	Sig. (2-tailed)
	.000
	.004
	.001

	Staff/student support and group work  
	Pearson Correlation
	.524**
	.421**
	.448**

	
	Sig. (2-tailed)
	.000
	.001
	.000


**  Correlation is significant at the 0.01 level (2-tailed).     *  Correlation is significant at the 0.05 level (2-tailed).

2.2
Level of material covered in the course

2.2.1
Seventy-four percent of the students who completed the questionnaire reported finding the level of knowledge they were expected to have at the start of the course either very easy or fairly easy.  Ninety-five percent had expected to be able to develop a good grasp of the topics; however, only 42% found the ideas and problems they had to deal with on the course very easy or fairly easy. It is worth bearing in mind here that students are sometimes not very good at judging the level of a course until they have sat the examination. Weaker students sometimes underestimate what it actually takes to do well on a course.

2.2.2
The students interviewed were generally positive about the level of the content of the course for them, finding it a bit more difficult and more detailed than the material covered in the first semester, but appreciating that progression was important.  For some students, the first semester had been largely revision of material covered during their last year at school, but EE1 contained new content.  While finding the course was more demanding, the students felt the necessary help to make the transition was available and they also tended to find it more interesting because it focused more on things they might use in the future as electrical engineers.

S
Whereas last semester we kind of … I had done some of that before like in High School and stuff, so I didn’t have to learn anything new really.  This semester I have definitely learned new things. [EE6]

S
The electrical engineering I like because they teach from basic principles, so they start at the bottom and work their way up and it gets more and more complicated. [EE3]

S1
It was a lot more interesting than last semester, this semester.  

S2
Much more detail, more involved.

S1
Yeah.

I
More involved, how?

S2
Just engaged, because you listened, because you wanted to know more, because it was just like really scraping the surface last semester.

[…]

S3
Yeah, like relevance to what we would use it for in a real world as well, rather than just lots of theory.  [EE3]

2.2.3
The one area of the course which some of the students interviewed found to be very demanding was the programming labs.  Students with no previous experience of programming found that they did not feel they had the necessary knowledge to learn from the tasks.

S1
I found the programming bit, it might have just been me, it wasn’t like … I suppose it was good because it made you have to learn it yourself but like, I don't feel I know it at all.  It's just four weeks and it's just in a lab and we didn't really get taught it, we just had like one little …

S2
They didn’t appreciate that some people had absolutely no programming experience whatsoever. [EE2]

2.3
Lectures

2.3.1
The students interviewed described a good lecturer as one that was enthusiastic and entertaining, and in general the lecturers on EE1 were found to be both of these.  Only one student described the lectures as 'pretty boring' except when the connection with the application of the theory to real life was explained.  Eighty-eight percent of students who completed the questionnaire agreed or agreed somewhat that staff tried to share their enthusiasm with the students.

I
For the course to be good you need good lecturers and good students.  How would you describe a good lecturer?

S1
One who is enthusiastic but doesn’t get …

S2
Carried away.

S1
Yeah.  One that knows their stuff and can explain their stuff rather than just reading it off some notes.  Like if you question them about it they would be able to show you a different way or whatever.  [EE4]

I
It sounds like it's definitely entertaining, was it more than entertaining, does it do anything for your learning?

S
It does, because it’s a lot less kind of … a bit more relaxed, don’t know, well it's more enjoyable so you concentrate better.  [EE5]

2.3.2
The use of clickers was found to be useful by the students as helping them to engage with the material as well as providing a break from listening and taking notes students (see para. 3.2.4).  Copies of the powerpoint slides were also found to be helpful for reference after the lectures and for adding notes to.  The only qualification to this was that sometimes more notes would be useful.  Only one student who was interviewed found it difficult to annotate the notes for their own use. 

S
The electrical lecturers seem to be ok, they seem to be quite a good pace, because they don’t always finish to the end of the powerpoint, but because we have the printed notes they say … Like they put the stuff that they don’t need to explain at the end, because they will never get to it in the lectures and then they just say, go away and read that and then if you have got any problems just come back in, which is quite good.


[…]

S
And then like, when they are going through it you can annotate it as well, that’s quite handy.  Like if there's a word or if they have like missed a line because they think you will follow it, but then you can just put it in, it's quite good.  [EE4]

S
I felt that some of the lecture notes were maybe a bit difficult to follow, especially the complex number ones.  And any lecture note that had a calculation on it was kind of difficult to follow without them explaining what was going on.  And I felt maybe they could have produced sort of notes to go with the lecture notes.  [EE4]

2.3.3
The students felt it was important that lecturers were both approachable and showed a concern for their students' learning, and these were considered to be the case for EE1. 

I
How would you describe a good lecturer?

S1
Friendly…

S2
Yeah they were all friendly, and they were all really like obviously passionate about what you were doing.  They were just really nice people.  Good at teaching.

S3
If you don't understanding anything, if I don’t understand anything I wouldn’t have felt like scared to go down and ask at the end.  [EE3]

2.4
Tutorials

2.4.1
The part of the course where students who were interviewed reported the greatest variation in the teaching was the tutorials.  For some students, the tutorials provided an opportunity to have material that had been introduced in the lectures covered in more detail or for tutors to give examples that explained the theory.  They were also valuable in allowing students to ask questions and get further explanations on things they hadn't understood.  They found the tutorials less helpful when the tutor did not stick to the curriculum, but focused on what they found most interesting.  Some students felt that the tutorials could be more structured.  The better tutors were seen to be those who engaged with the students and checked their understanding.

S
I see the lectures being like getting across a mass amount of the information, like a lot of it, and then the tutorials being like kind of refining that information, kind of reinforcing it and maybe like … it's kind of like opening up the floor to more discussion and people can ask questions and it can be like a direct answer, whereas you can't really do that in lectures that well. But definitely just kind of like pinpointing aspects that aren’t understood very well.  [EE6]

S
I think it has been very good in reinforcing what they said in the lectures.  The only kind of comment I would make about it would be I think there needs to be more structure to them.  We will go in and we will wait 10 or 15 minutes and then the professor will ask us what do we want to talk about, which is good, I mean if we had something we can bring up they will go over it.  But at the same time it would be nice to have more structure to it and actually covering, like getting more done in that hour rather than kind of wasting it away basically.  [EE6]

S
But I like it when the electrical professor gets up on the board, there's some blackboard work, and kind of started doing some more teaching towards us and again reinforces what's been said in the lectures.  But I just think at times they can go off at tangents and not really stick to an actual program.  [EE6]

S
His tutorials are good as well, because I was in another tutorial group.  For various reasons I moved into X, and his style of presenting, I mean he is very engaging, he is always asking, do you understand?, and if we all sit there staring at him blankly he keeps asking you … [EE5]

S
I had a good experience in the tutorials.  […] I had two tutors […] They were really good, and they gave really, really good feedback, and they went through, they like went round everyone, like [unclear] handout from last week, you know your assignment from last week, and they talked through it like everything you did wrong, and like you left thinking you knew how to do it, it was brilliant.  They really involved you on the examples on the board and they were like, they would just point at anyone and they were really good.  [EE3]

2.4.2
The tutorials also varied in the way they were carried out.  Some tutors appeared to treat the tutorial as a more informal lecture, with varying amounts of participation by the students.  Others divided the students into groups to work on examples and went round the groups to answer queries or went through areas where the students were stuck on the board.  Some groups went through the assignment from the previous week, while others worked on new examples.  Whether or not the tutorial was perceived as useful by the students affected attendance, with 'good' groups attending more than others.  

S
What I found like, when he was talking at the board I found it quite useful and relevant because it was like a lecture in a way but it’s a lot more informal and you could follow it more.  But then again the group work's useful as well so that's where,  like, having a bit longer would be good, with a bit of both.  [EE2]

S2
It may just have been our group, but because nobody talks in our tutorial group, it just felt like another lecture, it wasn’t much feedback I suppose [unclear].

I
Was the whole tutorial done with the tutor at the front and they didn't put students into groups or anything like that? 

S
Not really.

S2
A little bit but not much.

S1
[…]  Some of them are quite good, because I think it works a lot better if you are just left to work in your own groups and then call the tutor over when you need help … [EE2]

I
Were the tutorials well attended or did a lot of people miss them?

S1
Mine was well attended, cause I had a good tutor.

S2
Mine wasn’t, there was about four people turned up – there was supposed to be about ten or twelve.

S3
Everyone turned up to mine, but one or two people started to miss them towards the end.

S1
I missed one but I had a [unclear]

I
Why did you think people missed tutorials?

S2
Mine because he wasn’t very good.  [EE3]

2.4.3
Sixty-five percent of students who completed the questionnaire reported finding working in groups made them more enthusiastic about their studies, while 79 percent agreed or agreed somewhat that talking with other students helped them to develop their understanding and 65 percent found that working with other students helped them to develop their problem-solving skills.  

2.4.4
Working with other students was seen as a benefit of tutorials by some of the students interviewed, because it gave them an opportunity to bounce ideas off each other and to hear other people's ideas.  It also enabled them to work out solutions for themselves which reinforced their learning.  However, too much working with students without the guidance of a tutor could take much longer than if they were given some help.

S
I think both could work, but with students they could take a lot longer, because I mean there is four students together and nobody knows the answer, and they can be kind of going round in circles for a while, but if you have a lecturer there who knows the answer to it, you can get it pretty quickly, and he can explain the theory behind it. […]  But if you are all at the same level it's just kind of like … if you are trying to learn new things, I mean maybe you can bounce ideas off people and it can be like well maybe, let's try it that way and give it a go, but at the same time I kind of find that goes around in circles at times.  [EE6]

S
I found working with our students was good, it's kind of problem solving on the same level because everyone is about the same sort of level … if you try and solve a problem yourself and then if you get it yourself, you will remember it a lot better than just being showed how to do it. [EE2]

S
Another thing that was kind of disappointing was … it started off there was a good turnout and just kind of dwindled away and dwindled away, and there's only a few people in the class. It's not, it doesn’t give it a … I don’t think it's as good because there aren't as many people contributing to the discussion, you don't get to hear other peoples views.

I
How do you feel [unclear] your learning from [unclear]?

S
I think so because people will bring up questions I wouldn’t think of, so it's kind of like, whoah, that’s kind of interesting.  [EE6]

2.4.5
The tutorial sheets were appreciated as providing opportunities to work through examples and understand the process.  The students liked the way the examples got progressively more difficult. 

I
Since we've got onto the tutorials, do you want to tell me a bit more about this, it seems the tutorial sheets were good, what's good about those?

S1
The fact that they gave you examples of pretty much everything that was covered in the lecture plus answers and then questions.

S2
Yeah, it was really, really good, the depth so you know they would have the question and then it would go through it like step by step, so even if you had no idea what [unclear] and if you didn’t turn up for the lectures you could still work out what was going on.

 
[…]

S2
…  when you are sat there in a lecture you have got like the notes in front of you, you tend not to take notes, so the lecturer can sit there and rattle off a load of algebra and you can just sit there and go oh yeah [unclear] and then when it comes to doing it yourself you are like, I have no idea what I'm looking at.  [EE5]

S
I thought the tutorial sheets that we were given, the way they were structured with a good set of worked examples, and then some questions for you to do yourself, and then an assignment question and one that you had prepared for your tutorial was quite good.  I found those quite useful to learn how to do the questions from.  [EE4]

S
I thought the way the tutorial sheets were done was quite good, the way that they had sort of easy examples with worked solutions, and then they got harder with the exam questions.  And the way we also had to hand in an assignment question every week, made sure you actually had a look at the work as you were going along and properly understood it.  And, in the actual tutorials themselves the tutors were very helpful and any problems they would manage to explain things very clearly and, yeah …  [EE1]

2.5
Laboratory classes

2.5.1
Some of the students reported finding the labs interesting because they could see how the theory could be put into practice.  They liked having the opportunity to learn for themselves and recognised the value of working things out rather than being given answers to problems.  However, they felt that they reached points with some of the material when they couldn't go any further without help, and that they could waste time by trying to problem-solve when they didn't have the necessary knowledge to continue.

S
What's been good?  … Probably the labs, the labs have been interesting, they have been frustrating at times because I don’t know the information to begin with, and it takes time to like troubleshoot the circuits and stuff.  But once you actually get it working it's like well, I did that, I know how it works now, which is really nice.  Whereas the lectures, I mean it's pretty dry material but when you see it like, the actual process working and the theory kind of coming into reality, that's, it’s a good feeling, it kind of makes it worthwhile, sitting through the lectures and stuff.  [EE6]

I
How do you manage that, like if you are stuck [unclear] don’t know how to do it at first in the lab, what would help you to get it sorted out?

S
Well, it depends what kind of mood I am in.  If I am in a lazy mood I will just ask somebody, but if I am really wanting to figure it out on my own, then I'll just try different, kind of trial and error, and then read over the notes again, try and see if I am missing something, and then try something else, and if it doesn’t work try something else.  Then if I get really fed up usually there is an assistant there I can ask, and they are pretty helpful.  [EE6]

I
What about the labs?

S1
They were good fun.

S2
The first lab was very good …

S3
Yeah, I liked that one.

S2
… burglar alarm, it was a lot of fun and it was very like what we were doing in the lectures, kind of at the time, or were going to be doing.  The second lab was programming and we hadn't really been taught anything about it, so it was a lot more like you have to go away and do it yourself.

S
Problem solving …

S2
Problem solving, yeah, I couldn’t do it.

S4
I couldn’t do it, plus I kept blowing chips and I have no idea why, I suppose it was kind of left open that one.

S2
It wasn’t very helpful … well it was helpful in the fact that we were kind of learning it on our own, so in a vanguard way it was, but it was just like if you didn’t know what you were doing you were pretty stuck.  I just sat there for hours looking at this program to work out how it worked, and still don’t know.   [EE3]

2.5.2
The students' reports of the help available in the labs varied.  Some of the students thought that there were not enough demonstrators for the number of students in the lab.  They also found some demonstrators more helpful than others, with some students suggesting that some of them did not have enough experience or knowledge of what was being taught in a particular lab.  Some students also found it confusing that demonstrators might have different opinions about how to carry out tasks.  However, some of the demonstrators were clearly appreciated, particularly when they had the time to explain how to do something step by step.

I
But you still have people who could help you?

S1
Yeah, the lab technicians…

S2
They really knew what they were talking about and took time to explain it if you weren’t sure.

S1
But there were like three lab technicians to about forty people or something, so it was quite hard to get someone’s attention.

S3
In the last couple of weeks there was about six or seven, but I think that was just other people who'd come along.

S1
It was still quite hard to get someone because they'd be standing around and then they'd walk off.  It felt a bit like school technology, GCSE, when you were trying to get someone to do something and they just keep disappearing, and you couldn’t … so then you just ended up sitting at your desk not knowing what to do, staring at the computer screen.  [EE3]

S
Well it depends, there's the … I'm not sure … like the lab organiser, the lecturer who is kind of in charge, they are usually very helpful, but often I found the lab demonstrators didn’t really know what was going on themselves.  And they spent, I saw at least several of them spending time with the lecturers actually asking what was going on, and so then you think what was going on?  Which I suppose is alright but it would be better if they worked that out kind of not in the lab so the lecturer could spend time with us rather than teaching the demonstrators how to do it.  Yeah, so the demonstrators, if you asked them questions they often got stuck themselves and weren’t very helpful, and you ended up wasting a lot of time with them trying to work it out as well, and you would be quicker asking the lab organiser. [EE1]

S1
Yeah and then the demonstrators between themselves managed to have different opinions about how you should go about programming.  Because we done it one way and the main guy, I think his name was X?

S2
Yeah.

S1
He told us, oh no, you can't do that, and so we changed it another way and then another demonstrator came along and said, why did you, what did you do there? And we showed her what we done before and she was like, oh I would do it that way, and I was just, you know, what are we meant to do here? [EE4]

2.5.3
Many of the students also learned from each other and found their varied experience and knowledge could be used, particularly in the programming exercises where some students had much greater experience than others.  They felt they achieved more if they shared out tasks and worked together.  However, there were clearly some students who had chosen to work alone in the labs.

I
The labs are, you learn in a group?

S1
Yeah, we did them in pairs.

I
Does that help, learning in pairs?

S2
Yeah because my lab partner was like … he had done programming in the high school and last semester, so he knew it.  I had never done it before. [EE4]

S1
Chance, whoever you were sitting next to or whatever.  But not everybody worked in pairs because I remember on the bench, like the other side of us, they were sort of working in a pair but they were sort of working on their own.  So they sort of … and the demonstrators or the main guy, he never ever said to make one circuit between the two of you, or make separate circuits, he just …

S2
Kind of left you to sort if out for yourself, didn’t he?

S1
Yeah.

I
So why do you think people work on their own?

S2
I suppose there is always the thing about people don’t like their partner, or find their partner is no good, or can't cope with the pace that their partner is going at.

I
And you both enjoyed working in a team?

S2
Yes.

S1
Yeah, better working …

S2
It made it more achievable as well, because I certainly felt that if I went into that lab every week and did it by myself there was no way I would have got it all done.

[…]

S1
You can sort of bounce ideas off each other. [EE4]

2.5.4
One area that caused particular problems for the students was computer programming, largely due to many of them not having done this before.  Those students with no programming experience would have appreciated more introductory lectures on the topic and felt at a disadvantage compared to, for example, the informatics students.

S1
The programming?

S2
The instructions weren’t very clear for a start.  They just said there you go, go and do it.

S1
They were a bit vague, yeah.  I found that quite straightforward because I had already done a bit of programming before, so I had already fiddled about with the assembly language and I didn’t find it too much of a hassle, but I know my partner in the lab was … you know, really stuck, no idea what … I had to explain every step, what was going on in the code for him to understand why we were doing that, and why it would still work.  [EE4]

S1
Well if we maybe had background, like some background knowledge, an extra few lectures just on like programming or something like that then maybe … because most of the people they [unclear] informatics so they already have some kind of basic, they do what, it's like programming and stuff, so they could like think back to there and they have some kind of like foundation, whereas me and X …

S2
We were just like eh, no, I don't understand.

[…]

S1
I think vanguard is good as long as you do have some background, whereas if you just throw us in at the deep end we are probably going to drown.  [EE3]

2.6
Assignments and assessment

2.6.1
Eighty-one percent of the students who completed the questionnaire found that doing the set work had helped them understand how they were supposed to think and reach conclusions in electrical engineering.  The students interviewed were generally positive about the weekly hand-ins.  They found doing them gave them practice in finding solutions and that they learned from doing rather than from just listening, helping them to remember how to do the problems. Some students liked having coursework because it gave marks for work achieved throughout the semester rather than just on the exam, and some students found getting a grade an incentive for actually completing the hand-ins although there was some uncertainty as to what percentage the hand-ins counted for.  However, some wondered whether it gave a fair grade when students could work together on the assignments. Some students worked alone on the assignments, while others worked in groups or worked individually but compared answers before handing in the assignments.  It was suggested that the workings should be graded as well as the answer, to reflect effort.  

2.6.2
The students interviewed reported varying practices in marking of and feedback on the weekly assignments.  While most students on the course found feedback important, with 97 percent of those who completed the first questionnaire agreeing or agreeing somewhat that they paid attention to advice and feedback and used it to improve their understanding, some students had received little feedback and some had not been given a grade for any of their assignments at the time of interview. Attempts to ask either the tutor or someone more senior had had little effect, and the tutors concerned appeared not to put the same importance on receiving feedback as the students. Other tutors marked the assignments each week and spent part of the tutorial going through the answers with the students.  Sixty-three per cent of the students who completed the second questionnaire agreed or agreed somewhat that the feedback that they had been given had helped them to improve their ways of learning and studying.

I
How about the continuous assessments? You have had to these hand-ins, about eight or nine of them or something.  How have those been going?

S
Definitely, I really liked handing them in because it made you … because they count towards your coursework it made you actually do them.  […]  But when you have to do them it definitely reinforces what's being taught. [EE6]

S
With the course you have a long, long time so I feel it's more a reflection on the work that you actually know; whereas in the exam you kind of like have to revise and so you have already looked back on things and then it's like you have an hour and a half to show someone how much you know of electrical engineering, or whatever subject you are doing.  So it's kind of like a real big stress, whereas the course work you have got like weeks and weeks and weeks, even if you leave it till midnight the night before, that’s your own fault.  [EE3]

S1
I don’t know if it does count towards our final mark, I don’t know if it necessarily should because its quite … like once you have got it right you are going to get all the marks, I don’t know, it just sounds a bit weird saying it like that, but if you are sitting doing it with like two other folk you are always going to get it all right, then it seems like a bit of an easy way to skive through part of your exam.

[…]

S2
Maybe it's [unclear].  The way it's marked, maybe if it was marked less leniently it would be better.  You could tell the people who had put the work in because … well, some people hand in bits of stuff that looks like [unclear] on bits of bog roll, so it's like what's that?  But I guess if you write it out, all the steps that you have taken, if you show a detailed understanding of it you probably deserve more marks than if you just sort of …

S3
Or they should maybe do it over a couple of questions instead of just one, like with one easier and one more difficult so that you did get a challenge as well.  [EE2]

S
I mean they hand them back and they kind of give you the mark and maybe you have dropped two or three marks, but they need to be, I think, a … I think a little more comment, a few more comments on it would be nice and actually, I am not asking them to staple the solution onto it, but at least provide the solution somewhere.  Maybe they are available online, I haven’t checked, they probably are actually.

I
So what would that do for you if they gave you that bit more feedback, how does that help?

S
I can look back and I can see where I made my mistake and see what I should have been doing, so then when a question does come up like that later on I can be like, ok, I know what I did wrong the first time, I am not going to make that mistake again.  [EE6]

I
And there was no way you could talk to somebody …

S1
We did, and the only thing we were really concerned about was our assignments, we were quite concerned that we hadn't received any.  So we talked to the last lecturer, what was he called … we talked to one of the lecturers anyway, and we were like we are really concerned because we haven't received any feedback, and he said, I am sure you do, I will check for you, and that was the last kind of thing we heard from it until last week when we actually asked our tutor where our assignments were, because he didn’t even collect them in and all the other tutors collected them in, so they are all in the ETO and he says I just haven’t had time to mark them because I have had to put something at the back of the queue and your assignments were it, and he kind of made you feel a bit like yeah so I am not worth anything here. [EE3]

2.6.3
The students reporting finding the lab reports difficult to do and did not feel confident that they had mastered the theory in time to write the reports.

I
How about the lab reports, how are those?

S
The lab reports, I thought they would be … pretty ambiguous like what they wanted us to do, and I don't know if that was purposeful that way to make us think a little bit more.  But I got them done, but at the same time I wasn’t, I have to admit I wasn’t that comfortable in knowing that if I had answered what they were looking for, to be honest.  [EE6]

I
Ok, how about other … [unclear] report or something, how is that?

S
Tough.

I
[Unclear].

S
There was a lot of theory in it that we didn’t necessarily know about by then, as I said when we started, so we had to kind of read right through the notes we got, and then really sort of pick at them to make sure we understood [unclear] something that made any sense on paper.

I
So more of a challenge [unclear].

S
Time limitations as well.  It was quite a big rush.   [EE2]
2.6.4
Sixty-eight percent of the students who completed the questionnaire agreed or agreed somewhat that in order to get good marks on the course you had to really understand the subject.  The students interviewed felt they had been given the necessary teaching to do well in the exam.  Having practice of examples throughout the semester was seen as good preparation.  The students were expecting the exam to give similar problems to the ones they had worked on for the hand-ins and in tutorials.  Most of them were planning to look at past papers and try some of the questions from them, as well as to revise from lecture notes.  None of the students interviewed had started revising at the time they were interviewed but were anticipating having plenty of time between the end of teaching and the start of the exams in which to revise.

I
What do you think the exam will demand of you, what are you expecting it to be like?

S1
Easy! [laughs]

I
Yeah.

S2
I don’t know, I am not expecting it to be really easy, but I think if I put a bit of work in, do the revision and then … the exam standard questions that were in the tutorial sheets I think will be a big help, kind of past papers and things and it shouldn't be too bad if I do that.

I
So does that help you get more of a sense of judging what the expected standard would be, the fact that that was kind of explained in tutorials?

S2
It was good to have that all through the year actually, like examples of what the exam standard would be, because I think some courses you kind of sail through and then you don’t really know what it's leading to until … well I suppose you could if you looked at a past paper, but you often don’t end up doing that till the last minute. [EE1]

I
… what do you think it will take to do really well in the exam?

S
I think definitely having a good foundation of like the knowledge and also doing the practice questions, I mean that’s what everybody tells you, do the practice questions and get used to answering them then you will know how to answer them in the exam.

I
So a sense that the exams questions will be quite like those that you've done before?

S
So I have been told, yeah, so I have been told.

I
When you were saying getting the knowledge, is that kind of what was taught in the lectures or …

S
Yeah, and what they give us in like the lecture handouts and stuff, and just trying to read that information, maybe break it down, make it a little more concise so that you remember it a little bit better that way.

I
And is it much about, I don’t know, understanding the stuff for the exam, or is it more kind of about plugging numbers and formulas [unclear]?

S
I think that you definitely have to understand the process of what's going on before you can start plugging numbers into it, otherwise you don’t really know why you are doing it, or what the argument should be or anything like that.  I think you definitely have to have some knowledge behind you before you start plugging numbers. [EE6]

I
…  have you thought much about the exam for the course, or is it too soon to be thinking about it or …

S
Too soon, the exams are so late that we have loads of time, I mean most of the people probably, well especially people who aren't from Edinburgh but [unclear] we are going to have three weeks in Edinburgh before for revision so it's plenty of time before the first exam, so I haven’t started getting my head around revision yet.  [EE1]

2.6.5
The students interviewed did not find the workload for the course too demanding and found having a regular assignment helpful in planning their work.  Sixty-five percent of the students who completed the questionnaire found the amount of work they were expected to do for the course either very easy or fairly easy.

I
What about the continuous assessment, [unclear] or too much?

S
I thought the workload was ok for this course, because I didn’t think the assignments were that much work, you know, because it was just a question.  Ok some were longer than others but it wasn’t like in engineering one where some assignments were essays and … [S1: sighing?] … Exactly! And other such horrible things.  I thought the lab report was quite tough.  [EE4]

I
So it didn’t feel like the workload was too high?

S
I think it was just enough to make sure you actually do something for your tutorial [EE2]

2.7
Students' suggestions for changes to the course

2.7.1
The students were asked whether there was anything they would have liked done differently on EE1.  In general the students were happy with the course as it was.  WebCT was found to be useful as a place to find lecture notes and other resources but some students found the software unreliable.  A few of the students suggested that a textbook would be useful for helping with material that they found difficult or reading further on a topic.  One group of students complained about the lecture times because engineering students were expected to go to nine o'clock maths lectures several times a week.  One student suggested that more information could be given about the maths element of the course beforehand so that those who took it as an outside subject would know how difficult it would be for them.

S
I think everything that was given to us was valuable, can't really think of one thing that wasn’t really useful …  I don’t know, not off the top of my head, I can't think of anything.  [EE6]

I
So what exactly is the toy box?  How does that …?

S
It’s a thing on WebCT, just a folder with like all the … it's got a bunch of like power points and spreadsheet things that he used in the lectures, most of them are like ones where you like just plug in values and see how it affects it, where he has used to demonstrate the effects on something [others talking].

S
It's just like lots of spreadsheets and things where you can go and basically just play around and it changes like [unclear] graphs and stuff, and if you put in different numbers the graphs change and stuff, so you can actually physically see, short of actually going and buying lots of resisters [unclear], you can actually see exactly how … [EE5]

S1
WebCT actually is …

S2
Stupid!

S1
… rubbish.  It really is rubbish.  I moaned last semester because the three different lecturers, in some cases more, because electrical had different lecturers for different bits, all put their lecture notes in different places on the internet.  And I whinged about that because there was no one place that you could go to to get all the notes, and now this semester everything is on WebCT and I find myself moaning even more because WebCT is so unreliable. [EE4]

S1
Yeah, there would be something.  It would be getting … having a textbook.  Being able to see another point of view of the teaching …

[…]

S2
I agree, like maybe it would be nice if you found one bit of the course really interesting, maybe to read up a little bit more detail if you wanted, more …

S1
Or even if you didn’t understand for instance, the way he explains the information, didn’t understand the way it was explained, being able to look up a different approach to the same problem. [EE1]

I
Is there anything you would liked to have changed about the course?

S
The times, lecture times could be a bit better.  Actually no, ten o'clock is not too bad.  It’s the maths one …

 
[…]

S
It’s the fact that we have got maths four days a week at nine o'clock, like Wednesday tutorials we have got sessions from nine till one … they could give us a later one that nine o'clock, I mean be nice, people, come on, it's maths! [EE4]

2.7.2
While the students interviewed reported finding the lecturers approachable and friendly, there was some confusion about how to contact staff and what the ground-rules were for approaching them.  For example, the students were not sure whether to email staff or go to their office, or whether to approach lecturers or tutors or demonstrators, particularly where different members of the course team were giving slightly different advice, or the information given by staff differed from that in the course handbook.  This particularly arose with the preparation for tutorials and with hand-in dates for assignments. Confusion had also arisen over what percentage of the final grade was accounted for by the tutorial hand-ins. Some of the students suggested putting each assignment question on to WebCT so that it was clear what was to be completed by each tutorial.
I
And did you feel that there was anybody you could ask about that, to clear it up or …

S
I am sure I could have asked professors and staff in the labs, but I don’t know, I just don’t know how to go about contact, I don’t know if it's best to email them or go to their office, or what would be the best method to do that.

I
So you have not really [unclear]  a process of being to be able to talk to them about ...

S
To be honest I think well, there's about 80 of us in the class, I mean like 80 of us emailing him all the time, it's not a good way to do that I don’t think.  [EE6]

S1
And the lecturers tell the tutors one thing, and then the lecturers tell us a different thing, and then we do one question and the tutors say, oh no you were meant to do this question, and we're like, no we're not … and you're fighting with your tutor, it's not the best idea in the world.

S2
When I got confused about the electrical assignments, the first person I emailed, thinking he would have the answer for me was my tutor, and his response was, I don’t know, nobody tells me anything, you might want to check the ETO.  I thought, OK … The whole course was a bit of a communication thing.  [EE4]

S1
Yeah that’s one area that the course kind of fell down, was the communication sometimes.

S2
Yeah.

S1
Sometimes you didn’t really know what you were doing because the handbook would say thing and then the lecturers or the tutor or your demonstrator would say something else …  [EE4]

3
THE STUDENTS AS LEARNERS

3.1
Learners in transition

3.1.1
The students typically described the transition to university as one in which they were required to take more responsibility for motivating themselves and for organising and managing their own learning. While some found this transition quite straightforward, others learned gradually from their mistakes and some continued to struggle to motivate themselves to work effectively. Times of transition are crucial points at which students develop new views about themselves as learners. Thus, for example, some of the students interviewed seemed to be deciding that certain things about how they learn were quite fixed: 

S
Like I said before I don’t think I will ever change on the basis that I work better under pressure.  Someone said earlier, you know you can sit there for two hours and write a hundred words but as soon as it's got to be in in the next twenty minutes you suddenly write 500 words.  I don’t know I think that’s just …

S
It doesn’t always make it better though.

S
It doesn’t make it better but it just … it makes it easier to sort of wait until, not like last minute, like the big tech report we did last semester and the fairly big electrical write up we did, I started like a couple of days, and I did an hour and half here and there, but then the majority of it was done the night before. [EE5]

3.1.2
Others seemed to be developing a view about what it is to be an early years undergraduate student which involved, for example, discourses about wasted time, extensive use of Web 2.0 and social activity centred around a drinking culture. Some different narratives also emerged, which were perhaps more conducive to academic work, as when students spoke about taking responsibility for their own learning: 

I
You enjoy to be on your own then to not be pushed and …

S
Yeah I think, because it kind of makes you feel like you are more grown up so it's like it's on you if you fail, it's nobody else's fault, whereas even though it was nobody else's fault if you failed at school there was always someone else to blame, whereas here it's like no, I failed.

3.1.3
Given the importance of these times of transition for students' views of themselves as learners, it would be worth considering whether there are more ways in which the course can contribute to the development of positive learner identities. The tutorials already seem to serve this function, as they give the students confidence in their capacity to solve problems and to succeed on the course. Positive relationships between staff and students also seem to be having a valuable effect. As the students are beginning to develop views of themselves as 'engineers-in-the-making' perhaps it would be possible to provide more examples which show the professional values of engineers. Alternatively, perhaps students in the later years who have been on work placement could talk with first year students about what they have learned on placement and about how to be an effective engineering student.
3.1.4
The students who were interviewed were asked what made a good student, and also what advice they would give to someone just starting at university.  Most of the students thought it was important to attend classes regularly and to participate by paying attention and joining in the 'clicker' questions.  For some students this was due to a sense of responsibility and being fair to the lecturers who had prepared.  For others it was because it was what had been expected of them at school and they felt guilty if they didn't attend.  For others it was because they expected to learn, and even when they did not feel like going they thought they would learn something from attending.  When asked why they thought that attendance had dropped as the semester progressed, the students thought the most likely reason was that the lectures were at 10.00 in the morning and were preceded by maths which they also had to attend, making for a 9.00 start to the day.

I
What else, now you've been here a bit.  What have you learned that you could pass on?

S1
It sounds a lot of work having like a hand-in every week and a lot of courses don’t have that but it's so worthwhile doing it, and it doesn’t take that long, and don’t be put off by it.

I
So keeping up with the work.


S2
Keep up your participation as well.  Because you can tell that some people, when they miss lectures, they come in and they just look, they can be in the lecture, but they just sort of look around because they don't know what's going on, so … you can tell. [EE2]

I
And good students [unclear]?

S1
Hardworking, turn up to lectures.

S2
Don’t leave stuff to the last minute.

S1
Yeah, and engage with the lecturers, because I mean if everybody … the clickers only work if people actually answer the questions.  If everybody sat there and …  [EE4]

S
All of it's … like if I missed sort of things like maths and also engineering, I would get worried when it got to the exam I would like do really badly which is probably part of the reason like why I turned up for like all of them because if I didn’t, like even if you don’t like properly listen, as someone said before, I can't remember who it was, even if you just like sit there and you hear some of the stuff, if you're even only half listening, then later if you do look over it then there's a chance you will think, Oh yeah I remember this, and you will at least know roughly where you are, rather than if you hadn't gone and just be like I have no idea if that’s going to be in, if that’s what they did, if that’s how they did it.  [EE5]

3.1.5
As well as simply turning up for classes, the students thought that a good student would make an effort to do well and to concentrate and engage with the teaching.  Seventy-four percent of those who completed the first questionnaire agreed or agreed somewhat that concentration was not usually a problem, with 65 percent reporting that it had not been a problem for them on Electrical Engineering 1.  However, only 54 percent reported finding they could generally keep focused even when they found something boring.  Some of the students who were interviewed also acknowledged that they did not always manage to concentrate and engage all the time. 

I
How about the student side, it's kind of the other side, what bit belongs to you guys?

S
Well I guess if the lecturers are willing to do that for us and kind of like take time, they are there to help us, I think at the same time we have to make the effort to actually go to tutorials and do assignments, and in the end do well in the test and actually motivate ourselves to do it.  [EE6]

S
I think I definitely … I should be paying more attention in lectures at times, I do fall asleep in lectures, I am going to admit that.  Like I think, Ok I can just read over it later on and get it … I think if I was more alert in lectures it would probably save me time in the long run because otherwise I have to go back later on in the week and read over the lecture notes and make sure I have got it straight in my head.  [EE6]

3.1.6
The students also felt that being a student involved learning about other aspects of life and not just studying.  Some of them felt they had wasted time during their first year when they could have been taking part in societies and other activities.  One student who could have gone straight into second year opted to take first year in order to get used to living away from home and being independent.   The students interviewed tended to think that it was important to find a good balance between work and socializing, with both being part of being a student.

S
OK, yeah, well I think when I came to university I had the option of going into second year, straight into second year, so I thought I could do that, but I would rather do first year and sort of settle in a bit more, get to know people and just get used to what living in Edinburgh is like, living on my own and stuff, and so I think it's more or less equal priorities between work and just settling in properly and coming to university.


[Unclear] which is actually really important I think. […] Yes but the fact that I probably could have gone into second year means that first year doesn't seem […] it seems like it's not of so great importance.  [EE1]

S
I was talking about this to someone the other night and we were just saying, […] in first year you really do actually like have to prioritise socialising sometimes.  It is really important, and you know that the other years are going to be so much harder and if you are getting that stressed out about the work this year, then you really need to relax and socialise quite a lot, appreciate it, because uni is supposed to be a whole experience and not just here for learning, like we are supposed to grow up with it as well.  [EE2]

S
… it’s the getting the balance right between working too hard and partying too hard.  As long as you get somewhere in-between then you will be fine.  [EE4]

3.1.7
Sixty percent of the students who completed the first questionnaire either agreed or agreed somewhat that they were generally quite systematic and organised in their studying, and 65 percent of those who completed the second questionnaire agreed or agreed somewhat that they had been systematic and organised in studying Electrical Engineering 1.  However, only 45 percent of students claimed to organise their study time to make the best use of it, and 44 percent agreed or agreed somewhat that they had done this for Electrical Engineering 1.  Most of the students interviewed accepted that they should be able to organise themselves, and wanted to take responsibility for their own learning, with 62 per cent finding this either very easy or fairly easy.  Seventy percent of the students agreed or agreed somewhat that the course had made them more confident in their ability to take responsibility for their own learning. 
I
You enjoy to be on your own then to not be pushed and …

S1
Yeah I think, because it kind of makes you feel like you are more grown up so it's like it's on you if you fail, it's nobody else's fault, whereas even though it was nobody else's fault if you failed at school there was always someone else to blame, whereas here it's like no, I failed.

I
You don’t find that scary.

S1
It’s a challenge but …

S2
I will be fine … [EE3]

I
Is this different from how it would have been before you came to uni or has it become easier to be distracted here or was it just …

S1
I probably work harder now.  I probably work more now that I'm at uni than [unclear].

[…]

S2
There is a kind of aura about uni where it's like, this is more important, this is not baby school any more, which is probably quite good.  

[…]

S3
I really appreciate actually like, not having to work […] but I do appreciate that, you can make your own kind of routine and do what works for you better.

[…]

S2
It’s a good skill to be able to learn to kick yourself in the teeth.  I think it's probably quite good … I like how [unclear] but I like how lecturers are like, if you don’t do this you are going to fail, [unclear] oh that would be great, but then eventually if you get it in your head that that’s going to happen you do become a lot more responsible for your own work.  I think this is one of those vanguard courses, I think that was a pretty good idea.  [EE2]

3.1.8
Some of the students who were interviewed found this relatively easy, having either learned good study habits at school, or having adapted to organising themselves without problems. Some learned better study habits by doing badly on an assignment and recognising that they needed to change, or by realising that they could have done better if they had spent more time on an assignment.  Others learned by leaving work until the last minute and not enjoying the stress this caused. Some of the students who were interviewed preferred to work under pressure and were happy to leave assignments until the last minute.  However, 68 percent of students who completed the first questionnaire reported working steadily rather than leaving things until the last minute. Only a few of the students would have preferred to be organised and checked on by the staff, or felt unable to do this for themselves.

I
So was it hard for you to [unclear] to move from school to university?

S
No I didn’t find it too difficult but then the kind of arrangements that I had at school, when I was in 6th year, was kind of like university to a degree, because you only turned up if you had a class on and you were given a deadline for when you had to get your work handed in, and it was very much up to you when you did it and what kind of pace you worked at.  Just because of the courses that I sat at advanced higher were designed to have less teaching time and more working the stuff out yourself time.  But different people cope differently.  [EE4]

I
So in what way are you less bad, and how did you get less bad?

S
I got less bad by doing horrifically bad in a maths test because I didn’t revise, and then I did bad in the next one as well because I didn’t revise for that either.  Then I did ok in the next one after doing a bit of revision on Tuesday night.

I
So just a very direct push from the assessment, not doing well?

S
Basically [unclear], I just thought I have to actually work otherwise like I am going to do bad. [EE5]

S
I suppose different people work in different ways as well.  I have always worked better under pressure than I have if I spread out a bit of work over a long period of time, so I have found that … not that I get better results, but I work better if I leave a whole load of things to the last minute and do them on the day before and then get them all handed in.  And I can cope with that because it fits my kind of working style, but I know a lot of people who have left it to the last minute and haven’t been able to catch up.  I don’t know, I have gotten quite used to doing assignments for electrical on a Wednesday evening and they are due in on the Thursday.  [EE4]

I
And this is your first year in university, was it hard for you, the transition from school, managing your time, organising yourself?

S
Yes, because there's not really like … well they will give you deadlines but they don’t really tell you when to do it.  I prefer to have been told what to do as opposed to just go away and do it.  It just doesn’t get done till the last minute, like three hours before the deadline.  [EE4]

3.1.9
Sixty-five percent of the students who completed the first questionnaire agreed or agreed somewhat that they were generally good at getting down to work whenever they needed to, with the same percentage claiming to have done that for Electrical Engineering 1.  However, among the students who were interviewed, many found motivation a problem, with the biggest distractions being socialising, or spending time on the internet and social networks such as Facebook and YouTube.  Pressure from friends to go to the pub also provided a distraction from working.  Some of the students had a perception that engineers were expected to work harder in first year than students from other disciplines, and found it hard to work when their friends were not.  They also found that other students could give them a false impression of how hard they were working, which meant that they put work off thinking that that was what other students were doing.  These students appeared to be quite self-aware of what caused them problems but either were unwilling or unable to do anything about it.

I
And there is stuff about that has been challenging or has it been dead straightforward, got the work done, got the socialising you wanted?

S1
That never happens.  There's many many a break, oh I will just doss about. I am really bad with concentration sometimes. YouTube as well, the internet should be banned, because I always go on YouTube, always go on MSN, and then there is Bebo and Facebook, and then sort of go to bed and probably make some toast.  [laughter]

S2
You just described my life!   [EE2]

I
Is it hard to balance social life and work?

S1
Yeah, especially when there is people doing other courses that don’t have an assignment due the following day, and need a good ten/fifteen minutes of explanation as to why you are not going out to the pub at half past eight on the Wednesday when you have got an assignment due the next day, or why you are not going out because you have got a ten o'clock lecture that you can't miss because you have no idea what on earth is going on.

S2
Or people that don’t have nine o’clock lectures the next day, who come in at four in the morning and bang on your door.  It's like, go away!  [EE4]

S
You get that weird situation where you are sat there and you think I should be working, I should do this, and yet you just don't!  

[…]

S
I don’t know, I am not sure if this is psychological, if this is something about being British or something about being human, I don’t know, it's just that this inability to help yourself no matter what.  It's just like, I need to do this but I am not going to.  Someone has to be standing there with a gun to my head before I will do any work.  [EE5]

S1
A little bit. I was just thinking there, something that seems to happen quite a lot is you kind of talk to people on the same course and say, how are you getting on with your report?  And it's like, Oh I have not really started yet, and then someone else says, Oh I have not really started either, and you go, Oh good, I am not the only one, and so it means that a lot of people leave it to the last minute because they think everyone else is doing it.  [EE1]

3.2
The kinds of support valued by first year engineering students

3.2.1
As is commonly reported in the wider literature on student learning, the students on EE1 valued staff who seemed enthusiastic about the subject area and who seemed to care about their learning.  They also appreciated support which helped them to evaluate how well they were understanding what they were learning, such as the use of 'clickers', tutorial sheets, and feedback on assignments.  The students reported being given examples which helped them make links between theory and practice important in understanding the subject, as well as 'learning-by-doing'.


Staff enthusiasm and care for students as learners

3.2.2
The students interviewed were asked what made a good lecturer.  The students were very positive about the lecturers teaching Electrical Engineering 1.  They reported finding lecturers who were enthusiastic and interested in their subject helped their learning.  Humour helped because if the students were enjoying the lecture they found it easier to concentrate.  They also felt that the lecturers were well-prepared and had enough knowledge and experience of the subject to deal with queries or to explain things in different ways.  It was also important that the lecturers showed that they cared whether or not the students understood, and that they were approachable.  Those who completed the second questionnaire were also positive: 84 percent agreed or agreed somewhat that staff were patient in explaining things which seemed difficult to grasp and 88 percent reported that staff tried to share their enthusiasm about the subject with them.

S1
I find compared to other courses that I am doing, the lecturers seem very enthusiastic and keen to actually teach you the stuff, rather than just tell you and hope you listen.  

S2
I know exactly what you are speaking about, we are doing exactly the same outside course [unclear] Yeah it's true, it's really something which is good, seeing that the lecturer is actually interested in what he is lecturing is amazing. [EE1]

S2
… being in a good mood when you gives a lecture changes the whole lecture.

S1
It makes the lecture much more enjoyable.

S2
I mean throwing jokes now and then.

I
So, a sense that staff are enthusiastic, kind of care about your learning and things like that?

S1
Yeah, yeah. They're always looking round for a bit of feedback really, to see if we are sort of nodding and understanding what they are going on about.  I guess that’s quite good. [EE1]

I
… maybe we could take the staff side first, what responsibility do they own on the course, what was it that you would expect from the staff to make the course work, a sharing of responsibility [unclear].

S1
A slightly rude way, giving a crap about our education.  In this course I think it's been really good actually, because people really seem to want you to learn, really care about whether you learn stuff or not.  I think it does to our courses anyway […]

I
So it’s a sense that the staff care?

S2
Yeah, exactly.

[…]

S3
I think from the lectures, they've got to put in quite a lot of preparation for it.  Like they didn't just roll up and read it out of the text book or something.  They looked like they'd really, you know, they'd got all their powerpoints ready and … That's quite good, I appreciate they've put the time in.  [EE2]


Shared regulation of learning

3.2.3
As is common among first year students, the students on EE1 were still finding it difficult to regulate certain aspects of their own learning and valued support which shared the regulation process without taking over.  For example, several students commented that they found it difficult to evaluate whether they were understanding the course well and that clicker questions helped with this by showing the students how well they were understanding what was being taught in comparison to the others in the class.  The tutorial sheets and regular hand ins also provided valuable frameworks within which students could learn to manage their learning, by providing regular opportunities to practise problem-solving.  Good feedback supports this by helping the students to see where they needed to improve their skills or understanding.

3.2.4
The use of the personal response system, or 'clickers', was appreciated by the students for several reasons.  It helped them to concentrate because they had to actually do something rather than just listen.  They also found it helped them to know whether they had understood something rather than just listened to it, with 84 percent of the students agreeing or agreeing somewhat that the clicker questions had helped them develop their understanding.  It also helped the lecturer to know whether the students had understood, and the students particularly appreciated the system when it was used to check understanding, give further explanation where necessary, and check understanding again.  Some of the students felt that occasionally the lecturers were using the system because they thought they should rather than for a specific purpose, and did not think that was a good use of the lecture time.  While some students found it useful to learn from mistakes, or were competitive about getting the right answer, some students did not participate in the clicker questions because they did not want to vote for the wrong answer.  The students found they were less likely to remember to bring the clickers with them as the term went on.

I
How about … I would just like to change tack again, the clicker things in the lectures, how did that go?

S
I thought that was very useful actually, because I mean you can sit in a lecture and fall asleep in it and not actually pay attention, but when you have got to answer questions it kind of makes you little more alert and you pay more attention to it, so when a question does come up you are like ok, I got to answer this, so I am sure it kind of like the information gets embedded in your head a little better I am sure.

I
Is there anything else about them that are helpful, apart from like it keeps your attention but does it serve any other purpose do you think?

S
I think it can help you find out like where you stand in the class.   I mean if you grasp something better than 25% of the class, you know, ok, I'm doing pretty well here, I'm understanding it.  Or if you are in the bottom 25% of the class, like you got the wrong question, you can be like ok, I have got to read over this a little bit more and kind of bring myself up to standards a bit.

I
So it sort of gives you a sense of your progress?

S
Exactly.  [EE6]

S
Yeah, was it X, he would ask you a question and you would get it wrong, and then - or right - some strange fluke - and then at the end he would ask you it again after having explained sort of the theory behind it, and pretty much every time most, the vast majority of people  would get it right second time around.  And it sort of sticks in your head more because you think right that was a daft mistake, I'm not making that again so your remember it better. And if you are not … if they didn’t have the clickers and you weren’t given that opportunity, then there would be certain bits that you just wouldn’t pick up.  It's probably the way I learn the most is just do lots of examples.  [EE5]

S1
Yeah, and engage with the lecturers, because I mean if everybody … the clickers only work if people actually answer the questions.  If everybody sat there and …

I
Why do you think it is that, I mean sometimes you see, you know the lecture room is full but only forty votes register?

S2
Half the folk forgot their clickers, that happened to me quite a lot, you just forget it.

S1
Sometimes people aren’t all that confident in a question, so rather than push the button and get it wrong they will leave it and wait to see what the answer is and then write it down. […] I think there is a human nature thing about not wanting to … if you are not confident about an answer you don’t really want to … even when it's just pushing a button it’s the fact that you are …

S2
You could be wrong.  You could be like embarrassed or …  [EE4]

I
When you said most of the times, when did you not like?

S
I thought there were sometimes where they used the clickers and it wasn’t maybe needed or they had just kind of thrown it in because they thought they should.  [EE4]

S
The clickers are actually quite good for getting involved.

S
Because it's quite competitive.  You sit there and you're like, ha, I got the answer right.  Look at those other 40 per cent that didn't, you know.

S
It's like brilliant because you are all like working with each other and …  [EE3]

S
I have occasionally forgotten mine, just by accident. I didn’t purposely think I can't be bothered with this.  But they were definitely useful and it was, I think the best thing was that the lecturer modifies the lecture a bit to make sure … I mean, if there's not a full understanding of the question, then they would modify what they are talking about to make sure everyone knows what's going on.  [EE1]


Making the link between theory and practice 

3.2.5
The students interviewed found the examples given from real-life useful, partly because it made the subject more interesting, especially for those who were planning to become electrical engineers (89 percent agreed or agreed somewhat that the course covered an area they might need to know about for their career), and also because it helped them to understand the theory of the subject.  Seventy-five percent of the students who completed the second questionnaire agreed or agreed somewhat that taking Electrical Engineering 1 had made them closer to being able to think like an engineer.

S
I think everything that was given to us was valuable, can't really think of one thing that wasn’t really useful …  I don’t know, not off the top of my head, I can't think of anything.

I
Valuable for what purpose, what are you judging it in relation to?

S
I guess looking at the bigger picture on what I want to do later on, it's kind of like it's given me a foundation I can build off of, so I guess any information they give to us is valuable. [EE6]

S1
Yeah, like relevance to what we would use it for in a real world as well, rather than just lots of theory. […]  They gave lots of like real world examples [unclear] material applies to rather than just giving theory which is quite frustrating.

I
Aha, in the lectures?

S
Yeah.

I
Anything else, anything that was specific for this semester course?

S2
The guitar in the lecture theatre was cool.

I
The what?

S2
[Unclear] play the guitar and amp and it was quite interesting cause it was like real life examples.  It made it a lot more interesting.  [EE3]

S
It's a completely different way of teaching, because at school they teach to pass the exam, it's like here it's teaching something relevant for the future rather than just focused on passing and getting a grade.  [EE3]

S
Seeing the theory kind of come to reality was the biggest thing that I really think […]  The theory's not, it's not really tangible, but when you see it come to reality you can actually relate the two together and I think maybe that's the way I learn, I learn it better that way maybe, I don’t know.  [EE6]

Learning by doing

3.2.6
The students appreciated opportunities to learn by doing rather than just by listening, whether in tutorials or labs, or the 'toy box' on WebCT.  They found it helped them to understand as well as to remember what they were taught.  They found the exercises they were given well structured, with an increasing level of difficulty which helped them progress.  However, as reported in para. 2.5.4 above, there were occasions when the students would have liked more information to help them work things out for themselves.  Eighty percent of students who completed the first questionnaire liked to be given precise instructions as to how to go about solving a task or doing an assignment.

S
Well the best way to learn is definitely doing the examples, like if somebody told you to do a question five times, then you didn’t do it for a week, then if you saw it again you would remember, oh yeah this was … 

[…]

S
…  the questions at the start with the solutions, that’s where I thought they were quite useful because on quite a few of the assignments that I looked at the question, I didn’t know exactly how to do it, and I would usually go back to the start of the sheet and do the few like questions and solutions and all that, and that would always help a lot.   Then once I went back to it then I would always know how to do it, usually anyway.

S
It sticks in your head once you have done it a few times, it’s a lot better than just reading it up.  [EE5]

S
I found working with other students was good, it's kind of problem solving on the same level because everyone is about the same sort of level, it's like if you try and [unclear] problems in your head and then if you have [unclear] from other people I think it helps the learning process.  It gives you like … if you try and solve a problem yourself and then if you get it yourself, you will remember it a lot better than just being showed how to do it.  [EE2]

3.2.7

As reported above (para. 2.5.1) the students interviewed found the labs reinforced their learning by providing practical experience of the theories being taught in the lectures.  Some of the students found a good match between the lectures and labs, while others struggled to see how the two were related until the end of the course.  Some of the students interviewed accepted that it was an important part of learning engineering to work things out for yourself, and 89 percent of those who completed the first questionnaire had agreed or agreed somewhat that if they had trouble understanding something they would try to work it out for themselves.  While 58 percent agreed or agreed somewhat that they had being given the chance to think about questions which don't have an obvious right answer, they also felt it was necessary to be given enough information in order to carry out the tasks in the labs.

S1
I think the lectures tie in a lot more with the labs as well, so the theory that you learn in the lectures you put into practice in the labs.  Whereas last semester tended to be two different things, you just did the labs because you did the labs, you didn't do it because you did it in the lectures.

I
Did the rest of you find that as well?

S2
The problem with that was that we were doing the stuff in the labs first, and then getting the lectures on it, so we weren’t exactly … it wasn’t integrated [unclear].  [EE2]

S1
Yes, and most of it went straight over my head.  The lab sheets weren’t really helpful enough and, at least for the programming …

S2
When I had said that to a lab demonstrator, it was quite interesting to see the reaction because she actually said that’s part of being in engineering, getting something totally new and trying to get your head around it.  So I do agree with that, but I mean if it was only that we wouldn’t be taking a course, we would just go in a lab and say OK, what am I going to design today?  [EE1]

S
Um, what's been good?  … Probably the labs, the labs have been interesting, they have been frustrating at times because I don’t know the information to begin with, and it takes time to like troubleshoot the circuits and stuff, but once you actually get it working it's like well, I did that, I know how it works now, which is really nice.  Whereas the lectures, I mean it's pretty dry material but when you see it like, the actual process working and the theory kind of coming into reality that's, it’s a good feeling, it kind of makes it worthwhile, sitting through the lectures and stuff.

I
So the applications …

S
Exactly, the kind of real life applications and seeing it come to fruition basically.  [EE6]

4
IMPLICATIONS

4.1
Any conclusions drawn from the data presented here are necessarily tentative in that it is likely that the non-responders to the questionnaire will include a disproportionate number of the weaker students on the course. The volunteers for interview were those who were prepared to give up some time to talk about the course, implying a certain level of commitment to their studies. 

4.2
The course seems to have been a real success in terms of creating what would be known in the educational literature as 'constructive friction'. In other words, the students seem to have been challenged sufficiently to encourage some development in their ways of learning but they do not report being overwhelmed. Any further changes to the course should aim to protect this very positive aspect of the course.

4.3
There was a real sense in the data that responsibility for learning was shared in productive ways. Students talked about working both independently and in small groups, and about taking responsibility for turning up to lectures and taking notes while valuing the way the clickers helped them maintain attention and evaluate the quality of their understanding. The students also appreciated having tutorial sheets and regular hand ins which helped them to structure their time and learning processes. An important question will be how courses in the later years can build on this good beginning to encourage students to take further responsibility for their own learning.

4.4
The students seemed perhaps to have a rather narrow view of university level learning. They tended to focus on developing a basic understanding of what they were taught and on being able to apply problem-solving techniques correctly.  Only a few of them mentioned learning to become an engineer.  It would be helpful to give some thought to what are the key ways of thinking and professional values of engineers and how to make these more explicit for students. What is so obvious as to be unsaid by staff make not be at all apparent to students. For example, the Engineering Benchmark Statement (www.qaa.ac.uk/academicinfrastructure/benchmark/statements/engineering06.asp) suggests that students should develop an understanding of current practice, develop project plans while taking account of commercial and industrial constraints, and 'integrate knowledge of mathematics, science, information technology, design, business context and engineering practice' to solve problems.

4.5
Given the students' concerns over variability of in the way they were being taught, particularly in the tutorials, it might be helpful for the course team to consider how best to brief tutors to ensure comparability of experience for students and to share good practice over, for example, providing prompt and helpful feedback on assignments. 

4.6
During times of transition students are building up views of themselves as learners and positive developments at this stage will set a good basis for later years.  It might be helpful for the students to be given opportunities, perhaps in tutorials,  to reflect on how they are learning and how they might improve. 

4.7
A further consideration for the course team could be to find ways of picking up issues such as the problems with the programming labs relatively early in the course.  One possibility would be to use the 'clickers' to get some feedback on the course as it was being taught.
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APPENDIX A: Questionnaire Responses for Electrical Engineering 1, 2006-07

Questionnaire 1  [N=65]

(5=agree, 4=agree somewhat, 3=unsure, 2=disagree somewhat, 1=disagree)
	 
	Mean
	Std. Deviation

	RESPONSIBLE LEARNING
	
	

	Monitoring studying
	
	

	1.
When I’ve finished a piece of work, I check to see it really meets the requirements.
	4.20
	.775

	4.
If I’m not understanding things well enough when I’m studying, I try a different approach.
	3.68
	1.002

	7.
I go over the work I've done to check my reasoning and see that it makes sense.
	3.89
	1.033

	12.
I pay careful attention to any advice or feedback I’m given, and try to improve my understanding.
	4.45
	.613

	Organised studying
	
	

	2.
On the whole, I'm quite systematic and organised in my studying.
	3.40
	1.072

	5.
I’m pretty good at getting down to work whenever I need to.
	3.48
	1.161

	8.
I organise my study time carefully to make the best use of it.
	3.09
	1.128

	10.
I work steadily during the course, rather than just leaving things until the last minute.
	3.60
	1.101

	Effort management
	
	

	3.
I generally keep working hard even when things aren’t going all that well.
	3.72
	.992

	6.
Whatever I’m working on, I generally push myself to make a good job of it.
	4.26
	.713

	9.
Concentration is not usually a problem for me, unless I’m really tired.
	3.68
	1.077

	11.
When I find something boring, I can usually force myself to keep focused.
	3.31
	1.074

	FACTORS INFLUENCING RESPONSIBLE LEARNING
	
	

	Students' beliefs about learning
	
	

	University study involves taking responsibility for your own learning
	
	

	14.
It’s up to me to look for links between ideas, I don’t expect staff to do all of this for me.
	3.83
	.894

	19.
If I have trouble understanding something on this course, I’ll try to work it out myself.
	4.22
	.800

	23.
I will look for ways to check how my learning is progressing, I don’t always need to rely on staff to test me.
	3.57
	.935

	Learning involves the passive intake of knowledge
	
	

	16.
I like to be given precise instructions as to how to go about solving a task or doing an assignment.
	4.11
	1.062

	26.
Staff should explain clearly what is important on this course and what is less important for me to know.
	3.92
	.989

	29.
Good teaching includes giving lots of questions and exercises to test my mastery of the subject matter.
	4.25
	.902

	Students' confidence in their ability to learn in the subject area and their beliefs about what influences success
	
	

	15.
I expect to find the set work for this course well within my capabilities.
	4.00
	.866

	21.
I expect to be able to develop a good grasp of the topics we will study on this course.
	4.38
	.678

	24.
If I find it hard to understand things on this course, that’s OK, I’ll just try harder.
	3.89
	.831

	28.
Doing well on this course is mainly about working hard; if I really try I believe I’ll do well.
	4.29
	.805

	17.
If I find parts of this course difficult it’s just because I need to adapt how I study.
	3.55
	1.061

	30.
If I’m struggling with this course I’ll be able to change my study methods to help me succeed.
	3.85
	.815

	Students' attitudes and expectations in relation to the course
	
	

	13.
I’m looking forward to this course because I’m really interested in the subject area.
	4.49
	.812

	18.
This course covers an area I might need to know about for my career.
	4.52
	.850

	22.
I want to learn things on this course which might let me help people, and/or make a difference in the world.
	3.66
	1.314

	20.
I’m mainly taking this course because it was a subject I’ve done well at in the past.
	3.40
	1.196

	25.
This course is not what I’d have chosen, but it’s compulsory.
	1.68
	.970

	27.
I just want to pass this course, it’s not that important to me to do well on it.
	2.05
	1.178


Questionnaire 2  [N=57]

(5=agree, 4=agree somewhat, 3=unsure, 2=disagree somewhat, 1=disagree)
	 
	Mean
	Std. Deviation

	RESPONSIBLE LEARNING
	
	

	Monitoring studying 
	
	

	3.
If I’ve not understood things well enough when I’m studying, I’ve tried a different approach.
	3.77
	.964

	6.
I’ve been over the work I've done to check my reasoning and see that it makes sense.
	3.84
	1.115

	9.
I’ve paid careful attention to any advice or feedback I’ve been given, and have tried to improve my understanding.
	4.16
	.841

	Organised studying
	
	

	1.
On the whole, I've been quite systematic and organised in my studying.
	3.56
	1.134

	4.
I’ve been pretty good at getting down to work whenever I’ve needed to.
	3.68
	1.121

	7.
I’ve organised my study time carefully to make the best use of it.
	3.05
	1.202

	Effort management
	
	

	2.
I’ve generally kept working hard even when things haven’t been going all that well.
	3.72
	1.146

	5.
Whatever I’ve been working on, I’ve generally pushed myself to make a good job of it.
	3.93
	1.015

	8.
Concentration has not usually been a problem for me, unless I’ve been really tired.
	3.58
	1.179

	PERCEPTIONS OF TEACHING-LEARNING ENVIRONMENTS
	
	

	Assessment and feedback
	
	

	10.
I was encouraged to think about how best to tackle the set work.
	3.91
	.830

	14.
The feedback given on my work helped me to improve my ways of learning and studying.
	3.56
	1.086

	19.
You had to really understand the subject to get good marks on this course.
	3.68
	1.088

	23.
The self-assessment questions really helped me judge how well I was learning.
	3.47
	1.167

	28.
The ‘clicker’ questions in lectures helped me develop my understanding.
	4.14
	.895

	32.
Doing the set work helped me understand how you are supposed to think and reach conclusions in this subject.
	4.07
	.961

	Choice
	
	

	11.
We were given a good deal of choice over how we went about learning.
	3.53
	1.071

	16.
We were allowed some choice over what aspects of the subject to concentrate on.
	3.00
	1.254

	22.
The choice of learning methods meant I could opt to learn in ways which were more effective for me.
	3.49
	.984

	Encouraging high quality learning
	
	

	12.
The teaching encouraged me to rethink my understanding of some aspects of the subject.
	4.00
	.886

	17.
Some of what we’ve studied has been open to debate or differences of opinion.
	2.61
	1.306

	18.
On this course I was prompted to think about how well I was learning and how I might improve.
	3.56
	.907

	21.
We’ve had the chance to think about complex questions which don’t have an obvious right answer.
	3.49
	1.227

	25.
Having taken this course, I’m closer to being able to think like a scientist/engineer.
	3.96
	.999

	29.
We weren’t just given information; staff explained how knowledge is developed in this subject.
	3.84
	1.066

	31.
This course has made me more confident in my ability to take responsibility for my own learning.
	3.61
	1.098

	Staff/student support and group work
	
	

	13.
Staff tried to share their enthusiasm about the subject with us.
	4.32
	.827

	15.
The small group work on this course made me more enthusiastic about my studies.
	3.67
	1.272

	20.
Talking with other students helped me to develop my understanding
	4.00
	1.000

	24.
Working with other students in groups helped me to develop my problem solving skills.
	3.67
	1.230

	26.
Participating (or lurking) in online discussions really helped me to understand the subject.
	2.39
	1.130

	27.
Staff were patient in explaining things which seemed difficult to grasp.
	4.16
	.819

	30.
Giving feedback on other students’ work helped me to understand what good answers should be like.
	3.16
	1.146

	Demands made by the course 

(5=very easy, 4=fairly easy, 3=unsure, 2=fairly difficult, 1=very difficult)
	
	

	33.
What I was expected to know to begin with.
	3.79
	.977

	34.
The ideas and problems I had to deal with.
	2.96
	1.068

	35.
The amount of work I was expected to do.
	3.49
	.889

	36.
Organising and being responsible for my own learning.
	3.39
	1.098
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