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EXECUTIVE SUMMARY


Data was collected from the students studying Physics 1A in 2006-07 and 2007-08 through questionnaires (both academic years) and group interviews (2006-07 only).  


The course can be seen as a good example of 'constructive alignment', with the various elements of the teaching and assessment on the course designed to help students meet the learning outcomes.  The students were positive about a range of aspects of the course, finding the lecturers enthusiastic and supportive, and the course well organised.  They appreciated all the course materials provided, and the use made of WebCT to help them organise their learning.  The students found the workshops well structured and found the group exercises helped their understanding of the subject.  A minority of students found the level of the course easier than they would have liked and this affected their motivation.  The assignments appeared to be challenging enough without seeming impossible, but the students had less idea what to expect from the exam or how best to revise for it.

Both cohorts of students scored highly on monitoring their studying and managing their effort, but found organising their studying harder.  The students tended to believe that they should take responsibility for their own learning and were generally confident about their ability to learn by working hard.  Almost all the students were taking the course because of interest in the subject and very few simply wanted to pass it rather than do well on it.

1
INTRODUCTION

1.1
This report provides feedback on the course Physics 1A for the academic years 2006-07 and 2007-08.  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 1, asked them about their typical approaches to learning and studying engineering and their expectations of Physics 1A; in 2006-07, 118 students (50% of the students on the course) completed this questionnaire, and in 2007-08 it was completed by 182 students (67%). 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; 86 students (36%) completed the second questionnaire in 2006-07 and 146 (53%) in 2007-08.  In 2006-07, 35 students (15%) completed both questionnaires and in 2007-08 both questionnaires were completed by 78 students (29%). The questionnaire results are attached as Appendix A.  Semi-structured interviews were conducted with a total of nine students, interviewed in three groups for 2006-07.  No interviews were carried out for 2007-08.  The interviews were coded by aspect of the course (e.g. lectures, tutorials) and the quotes given in the report are indicative of the comments made by the students across the interviews.

2
THE TEACHING-LEARNING ENVIRONMENT OF PHYSICS 1A

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
Biggs' model of constructive alignment – based on research on students' experiences of learning, constructivist theories of pedagogy, and objectives-based approaches to curriculum design – views university courses as teaching-learning systems which function at their best when learning outcomes are matched to, or 'aligned' with, the teaching and assessment of that course:

 “In aligned teaching, there is maximum consistency throughout the system.  The curriculum is stated in the form of clear objectives, which state the level of understanding required rather than simply a list of topics to be covered.  The teaching methods are chosen that are likely to realise those objectives; you get students to do the things that the objectives nominate.  Finally, the assessment tasks address the objectives, so that you can test to see if the students have learned what the objectives state they should be learning. All components in the system address the same agenda and support each other.''    (Biggs, 2003)

2.2
Level of material covered in the course

2.2.1
In 2006-07, 67% 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 (76% in 2007-08).  Ninety-seven percent had expected to be able to develop a good grasp of the topics (96% in 2007-08); however, only 48% found the ideas and problems they had to deal with on the course very easy or fairly easy (47% in 2007-08). 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 who were interviewed varied in their views about the level of the content on the course.  For some students, especially if they had had a break of some kind since they last studied physics, the course was a useful 'refresher' of what they had studied previously.  For other students the course provided more depth to topics they had studied at school or college.  Two of the students felt that they already knew most of what was being taught in Physics 1A, and found it difficult to stay motivated.

I
Right and in terms of the challenge, has it been a reasonable challenge for you?  I mean do you feel you have been pushed beyond what you could manage or is it, do you find you are kind of coping okay so far do you think?
S3
Coping quite nicely.  It’s more like a consolidation of what we already know, with a few more words [laughs].

S1
Yeah but you are learning like all the theory behind it that you didn’t know before.

S3
Yeah.

S1
 So it’s …

S2
You know where it comes from and …
S1
Yeah it is quite interesting.  It’s very interesting knowing that kind of stuff.  It’s just also sometimes kind of confusing because you are like, ‘oh my teachers lied to me for seven years’ [laughs]. 

I
So that’s different from what you thought they were?

S1
It’s not so much different, it’s just that there are like, there’s explanations for them, they are just explained in a different way.

S2
It’s not as simple as you thought it was.   [P1A2]

S4
Because when I was at school everything would be dwelt on a lot more.  A lot more, sort of taking
 more time to explain [unclear] this, this, this.

S2
It is quite a fast pace.

S4
Here they do [unclear] a lot, go at a much faster pace than at school and I’d say [unclear] the way they expect you to answer as well, they want you to think rather than just writing it down.  [P1A2]
S2
It is quite difficult to be motivated when the stuff that you're seeing  is stuff that you’ve already seen and you’ve not got the stimulus to keep you awake. You’ve not got the possibility of a teacher firing a question at you, so I do actually tend to sleep a fair bit in lectures, but that’s alright because I’ve already done the stuff. But if I hadn’t, then I might struggle. I’m fortunate as well in that I can actually read stuff, do a couple of questions and providing that I understand it, I understand it and I don’t need to be taught it.   [P1A1]

2.2.3
Some of the students felt that, while the content was not so different from what they had studied at school or college, the way the subject was taught and the expectations that the staff had of the students was different. The teaching at university was less 'hands-on', with students having to get used to being in lectures with large numbers of students.  Most of the students who were interviewed also found that there was a greater emphasis on understanding the material at university than at school or college.

S1
…  I did advanced higher physics last year so a lot of what we’re learning is the same but it’s the way it’s taught.  Sort of, we did … so we went into more depth and sort of came up with definitions from that.  But we sort of did it in a tutorial, like basically every class was a tutorial group, no a workshop, whereas this is a lot more in depth in the lectures rather than, no this is a lot more what they’re telling you rather than you sitting there doing problems on it and that was the biggest difference for me from where I’ve come from.  [P1A3]

S1
Well I thought there would be more, well I tended to, well at college, I tended just to do piles and piles of problems, practice and practice and sometimes if there was something I didn’t fully understand it didn’t really matter, I still was still able to solve the problems.  But here you have a better, a much greater emphasis on understanding.  Well your understanding is repeatedly tested by what are called banana skin questions.  These really do prise out any misunderstandings you have and that, that’s what is different. [P1A3]

2.3
Lectures

2.3.1
Most of the students who were interviewed found the lectures interesting and the lecturers enthusiastic.  This was supported by the questionnaire data where, in 2006-07 90% of the students agree or agreed somewhat that the staff tried to share their enthusiasm about the subject with the students (94% in 2007-08).  The two students who found the lecturers less than enthusiastic were the same students who found the level of the course too low.

S5
I mean the lecturers make things really really interesting.

S2
They do, everything’s really interesting.

S5
They are really good at teaching and they kind of get you really interested so that you want to go on line and like check them out.

S1
Especially with like the demonstrations they do.

S5
Yeah they are cool.

S2
They are good, they’re really cool.  [P1A2]

S3
But then just like the motivation of the lecturers themselves. Because they always sound interesting, they don’t seem to babble on and on.

S2
And they are really enthusiastic about it and they have really good examples.

S3
Yeah.  

S4
They seem to know what they are talking about. [P1A2]

I
So the staff  on this course don’t seem so enthusiastic?

S2
No, not exactly.  It’s not as clearly communicated somehow at any rate and, yeah, I’d reinforce the point that it was be nice if we had the lecturers' own views, you know, and a little bit of going off on a tangent from time to time. Ok, the time on the course is restricted but in order to keep the interest there, go off on a tangent at the very beginning and work back.  [P1A1]

2.3.2
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 77% of the students agreeing or agreeing somewhat that the clicker questions had helped them develop their understanding in 2006-07 (80% in 2007-08).  It also helped the lecturer to know whether the students had understood, and the students appreciated the system when it was used to check understanding and give further explanation where necessary.  The two students who found the level of the course too low suggested that the lecturers could use the clickers to check understanding of a topic at the beginning of the lecture and then, if enough students understood the topic, to go through the material more quickly than they would otherwise have done.

S2
The questions we had, the time to think questions, I found them very good, very useful.  And the self-test questions online, they’re also of that type.  I think there could probably be a few more each time presented.  At the end of each section we could probably have a few more of those questions because they test understanding.

I
When you say the ‘time to think’ questions, is that the ones you do in the lecture with the clicker?

S1
Yes, with the clicker, exactly.

I
So, […] what is it that you like about the clicker thing?

S2
Well they’re banana skin questions and they do, they are exactly what they say they are, they’re time to think questions.  They are questions which really do, if your understanding is a little bit weak or you don’t feel that you fully understand something, that, those questions will really show that. They expose your misunderstandings. And because it’s a chance for the students to give feedback to the tutor or the lecturer and if there’s a reasonable percentage of people who don’t understand, it’s based on the score that’s presented, they will actually explain it differently or just try to make sure that the results, the results are better.

I
Do you like the clicker thing?

S1
Yes.  I think if you are in other lectures you can be sitting there and you hear what they’re saying but you’re just sort of …

S2
[laughs] Yeah exactly.

S1
… you are just sort of sitting there but when you get the time to think, you sort of, you’ve got to wake up, you’ve got to really test if you’ve actually understood what they’re saying and it sort of gives you more to do with the lecture.  You’re not just sitting there listening, you have to be ready to answer questions.  And it’s like, often, you know, you’ll go to a lecture, you hear stuff and you go away and try a question and you’ll suddenly realise ‘I have no idea what I’m doing’. This is a chance for you still to be in the lecture and you realise ’I have no idea what I’m doing’ and they can sort it out there and then.

I
So it’s getting quite good feedback to the staff about where you are at and then they can help.

S
Yeah.  [P1A3]

2.3.3
The students varied in their views on how much opportunity there was to ask questions in lectures, with one group of students feeling that the staff were approachable and that there was a lot of class involvement while the two less motivated students thought that there were not enough opportunities for individual attention.

S3
Yeah and if you don’t understand anything in one of the lectures then if you just stick your hand up, they are really happy to go back over it and explain it again.

I
And are folk prepared to do that even in the groups?

S2
Yeah.

S3
Yeah the lecturers do it in front of the class.  If someone’s got a problem then they just stick their hand up and the lecturer asks them what’s wrong, they’d go over it.

S5
Or you can like go at the end, and ask them at the end.

I
What do you think makes it the kind of place where students feel that they could speak up in a lecture.  Because most lectures students don’t usually speak.  So I’m wondering why the students feel they can do that?

S3
I think it’s actually because the lecturers kind of encourage it.

S1
Mmm, and it’s also there’s quite a lot of like class involvement.  Like sometimes when they do demonstrations, they’ll pull students from the audience and stuff so, and the lecturers seem really friendly as well, like they seem approachable.  So we're not too scared of them [laughs].  [P1A2]

S2
… The other thing is, of course, the questions in class. We’ve now got the time to think rather than the direct questions posed to individuals. So individuals don’t have the same sort of interaction at all. There’s a lot more group to one rather than picking someone out. So, in a way, the weaker people in the course may struggle more, I don’t know.  […]  The members of staff, I doubt, have any sense of any given student's position. They just have a general overall sense of where people on the course are.  [P1A1]

2.4
Workshops

2.4.1
Eighty percent of students who completed the questionnaire in 2006-07 reported finding working in groups made them more enthusiastic about their studies (74% in 2007-08), while 90% agreed or agreed somewhat that talking with other students helped them to develop their understanding (in both 2006-07 and 2007-08).  Eighty-six percent found that working with other students helped them to develop their problem-solving skills in 2006-07 (82% in 2007-08).  

2.4.2
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.

I
Do you want to tell me a bit about what the workshops are like and what you get out of them?

S2
Well it’s also, I suppose principally it’s talking to other people, other students about physics, about and sharing, discussing problems.  And which in general I didn’t used to enjoy them before especially with mathematics I tended to think that’s the thing, you just get your head down and do it yourself.  But I have enjoyed that part of it.  [P1A3]

S2
Tutorials really really really really good.

S1
Yes, I couldn’t survive without my tutorials.

S4
I couldn’t survive without talking to other people.

[…]

I
Can you tell me a bit more about what is good about those tutorials?

S3
In the tutorials you have like problems to work through and then you have questions which are set […].

S1
Yes, it's mostly like being able to talk to other people about it, like being in groups of people where you can talk about it and then also having the teachers around to talk about it if you really don’t understand it.  Like I guess we always try and like understand it in a group before we ask for help.

S3
Yeah.  And although it’s like, it’s supposed to be structured but it’s kind of loose because if you’re really stuck on a subject, even though you’re not covering it in that lab or tutorial, then you can just call over someone to go through it with you which is really quite nice.  [P1A2]

2.4.3
The students enjoyed working out solutions for themselves which reinforced their learning.  Most of the students found that the questions were challenging enough for them, without being impossible, and that they required them to work with others to find solutions.

S1
…  The questions are challenging enough that the answers just don’t just come to you immediately, you have to discuss it, and even if the answer comes to you immediately, there’s going to be at least a few people in your group who sort of, I don’t really understand what’s going on here. So it’s, at that difficulty level when you need the group to discuss it and to work out the answer.  [P1A3]

S4
Well because you are not worrying about writing everything down exactly when you are talking about it, so you get the basics down on to a bit of paper and then when you get home and actually write it up for the hand-in then you can clarify your thoughts and get it down more exactly but just talking about it in a more general sort of way helps you to gain an understanding of the whole problem surrounding […].

S3
Sometimes it’s just like throwing around ideas of what you think might happen and what someone else thinks might happen and then like trying to prove why what you think is right.  And then if it’s wrong, you’ve learned something.

S1
Yeah and you can always go to the teacher afterwards and say ‘well I’m having a bit of a debate about this’ [laughs], you know, 'what is it'?

S3
And it feels like you own the answer a lot more if you’ve sort of liked worked through it yourself and got it yourself.

S2
You remember it better as well because it sticks in your head if you’ve worked a bit more time [unclear].

[…]

S3
Yeah cause sometimes like when you’ve been at the lab and you’ve gone away and worked on it a bit more, sometimes you get like other ideas of what might happen and it’s good to get back with other students to like discuss what you’ve just thought, like clarify it all, clarify it, things like that.  [P1A2]

2.4.1
Most of the students interviewed found that working with other students caused few problems, with not many of the students attempting to 'coast'. However, one group reported being in a group where the students with greater knowledge appeared to dominate the group.

S5
It’s maybe, it maybe is a bit easy to coast through the workshops. Like you can have people in the group who aren’t doing the work or who are getting the answers from other people but that’s like […].  But I don’t know if that actually like pulls you down in any way, like just if somebody else is coasting in your group.

S1
But sometimes like, I mean like with our group some people will do certain questions and other people will do other questions.  And then like sometimes explaining your answers to somebody else helps you.

S2
Oh definitely.  [P1A2]

I
So, potentially, the group work could be a good thing for your learning if you were able to have the kind of tasks that let you, you would like to be able to learn from each other but that’s not really happening. Is that the case?

S2
Yeah. The way our group ends up working is that I tend to essentially lead and pick on people and say what's the answer, and I’ve already got the answer written down in front of me.  [P1A1]

2.4.3
The students reported finding the workshops well organised, with clear instructions and good timekeeping.  They also found help from the tutors was available when it was needed.

I
And it sounds like your group leaders are quite good at keeping things […].

S2
Yeah there’s, well the actual schedule is presented on, it’s on the WebCT so it’s all very well organised.  It’s back to organisation again, that’s the thing.  It’s …

S1
Yeah you can see exactly how long they’ve given you.  You are not just waiting for them to say, let’s just get on with it, or you've got five minutes left […]

S2
I don’t think I’ve ever come out of there thinking that we’ve missed anything on the list of activities.

S1
Hmmm.

I
So the work is kind of organised with activities with the time that it’s to take and that’s all been made very clear, and that’s all on the WebCT as well?

S2
Yeah.  So you know what’s, exactly what you’re going to do.  [P1A3]

2.5
Course materials and online tests

2.5.1
The students who were interviewed were generally positive about using WebCT for finding out information about assignments and workshop questions.  It was also considered useful for accessing course handouts which complemented the lectures and would be useful for revision.  The amount of material available was appreciated.  One of the students suggested that material beyond the immediate course material could be added so that students who wanted to read further could do so.  Having material online did not appear to encourage the students to miss lectures: both the lectures and WebCT were seen as necessary and useful.

S2
I really like the surrounding materials, the online stuff. I quite like the way you have to use the online facilities to find out when our assessments are, for example. Not only because we can do that pretty much anywhere but also, there’s no pieces of paper to get lost in the bag or to clutter up the bag, you know. I like the way there’s some motivation there for you not just to use the paper copy, but you’ve also got to refer back to the electronic copy of the course handbook. And especially in workshops, the way that you essentially spend your entire workshop working from the online stuff. It’s useful because you know you’ve got that there when you want to go back to it.  [P1A1]

I
And is there anything else about Physics 1A is taught that you like.  Apart from workshops, what else is good?

S3
WebCT.

I
Aha so what’s good about that.

S3
It’s all available online. And it makes really good use of the technology but you’ve still got really really good contact time with the tutors.

I
So it’s having both?

S3
Yes. It’s got …

S1
But the lectures are like complete, like say I wouldn’t understand the WebCT units without the lectures as well.

S3
Yeah.  Oh no without the lectures then the WebCT notes are a bit […].

S5
It’s not a substitute but it is a nice supplement.

S3
Yeah they go well together really well.  [P1A2]

2.5.2
Only 26% of students who completed the questionnaire in 2006-07 found that participating in online discussions helped them to understand the subject (15% in 2007-08).  The students who were interviewed tended to be positive about the idea of a discussion board but varied in how often they actually used it.  Some students would have preferred a physics base which would give them more contact with staff rather than interacting online.

S1
They do have, it’s after the WebCT so if you are sitting there and you do get one wrong, you can go on the discussion board and say ‘I have no idea what’s going on’.

S2
I’ve not contributed to the discussion board actually.

S1
I don’t, I haven’t either.  But it’s there so that if you have a problem and I think the lecturers are on it quite often from what I’ve seen of it.  [P1A3]

S3
It is quite useful because the lecturers, they actually go on it quite a lot and so do some of the post grads.  So you can go on, if you’ve got a problem, you can post it and the students who do use it, they usually have quite a good stab at like going through it and trying to explain it.  And failing that then either a lecturer steps in or a postgrad steps in saying ‘this is what it is’.  Most of the time there’s a good explanation.

[…]

S1
So you don’t actually need, a lot of the time you don’t actually need to post anything.  It’s just reading through all the stuff that’s already there. [P1A2]

S5
There is like talk of a physics base which might come into fruition next semester though, so they are doing something about that.

S4
What would it be used for?

S1
For like to go, if you have a problem then you can go and talk to one of the teachers or …

S5
And like to work though a particular question if you are not understanding it.

[…]

S4
But there is a discussion board.

S1
Yeah but that's just not the same.

S5
I haven’t really ventured onto the discussion board.

S4
Haven’t you?  You should do.

S5
Yeah?

S1
Yes but it, some things you just can’t explain online.  

S2 
Yeah you just need to have someone explain it to you and draw diagrams. [P1A2]

2.5.3
The students interviewed had not looked at the course textbook much as the course materials provided were considered enough to understand the course, although some thought that it would be useful for revision by providing another perspective on the subject.  The podcasts had also not been used much by any of the students who were interviewed.

S1
Yes I mean I'm sure the textbook will be a good review.  And like it’s sometimes maybe good to have a different perspective for things like, for exams and stuff.

S3
[unclear] good skimming the text book [unclear].

S1
Well when it comes to the exams, I’ll do the questions.

S5
In terms of like getting through the assignments, it’s enough to just like be going to the lectures and the workshops and reading over your course handbook.  [P1A2]

S4
… I don’t listen to any podcasts.

S5
I have it and it hasn’t been updated.  So there was one that was like hello and welcome and what you should be doing in the first couple of weeks.

S
Yeah.

S5
And I haven’t had any updates.  And I don’t think you need it, I think that’s why it’s petered out.  […]   I just don’t think it was necessary.  It’s like, I mean you’ve got lectures and then you’ve got workshops which cover the stuff you do in lectures so you don’t need then a podcast to like go over stuff again, in addition to all the other online resources.

I
Maybe just one thing too many?

S1
No but some people might need that though.

S5
It's a bit of a gimmick though, is it not?

S3
Oh I don’t know, I think it’s a nice idea and it’s kind of like available if you want to use it.

S2
Yes, I like to grab anything that’s given to me so I would make use of it [laughs].  [P1A2]

2.5.4
Sixty-two percent of the students who completed the questionnaire in 2006-07 found that doing the self-assessment questions helped them to judge how well they were learning (54% in 2007-08).  Although the diagnostic test at the start of the course was seen as demanding, it was also considered useful for reminding the students of the kinds of things they needed to think about in physics, especially for students who had a year or more's gap since they last studied the subject.  Students also thought it gave both them and the lecturers useful information about how much they knew.  The self-assessment tests were also considered useful for providing feedback on how well they were doing, although some students were waiting until the end of the course to use them for revision.  Some of the students suggested adding more questions and also providing worked examples rather than just multiple-choice questions.
S5
I left after highers.  I took a year out and then last year I did a different course, I’ve sort of changed course.  So I’ve had quite a big break between highers.  And it is, that’s one of the things about physics is that it’s really beneficial that like the first semester is like just going through old concepts.  Sort of like refreshing them and like diagnostic test as well, like I really needed that, it was really good.

I
What did that do for you?  Did that [unclear].

S5
Well I mean actually it reassured me that like, you now, a couple of years of being away from it wasn’t like, you know, as bad as I thought.  But it also like pointed you in sort of like, just even from answering the questions, it reminded you of the areas you were looking at, the sort of things you had to think about in order to solve a physics problem.

S4
Yeah.  [P1A2]

I
… did the diagnostic testing tell you anything useful about stuff you were stronger on or weaker on or might need to work on?

S1
I think it told me I’d forgotten a lot of things that I’d done before (laughs).

I
I guess that might be useful to know.

S1
Yeah [laughs].

S2
Yeah, I, to be honest, I didn’t really take note of the questions I hadn’t done well on.  I just had a go at it and …

I
I guess it also provides information for the staff as well.

S2
Yeah.  [P1A3]

I
How about you?  Have you had a look at the self-test?

S2
I’m sort of saving them up for revision.

I
So if you're going to use them for revision when would you start to use them?

S2
I would probably start using them during the last couple of weeks. Just going through them in order, just to make sure that I have grasped every element of the course. I doubt that I’ll have any problem with them because the material is stuff that we’ve already covered.

I
So there’s no sense for you I guess in starting much earlier in case you're going to find lots of problems because you’re pretty sure that you’re not going to find many problems?

S2
Yeah, and not only that but if I use them now, I will actually remember my answers in three weeks time when I want to actually use them to a better purpose.  [P1A1]

I
You would like to see more examples?

S4
More examples would be good.

S5
Because once you’ve done them you can’t  really …

S1
Well I think it, It would be nice to have non multiple choice questions too because with the multiple choice ones, you just sort of pick an answer.  Like it would be nice to have more like worked examples, like have like a full question and then like how they work through the solution.  I know they do that in the workshops and stuff but like if you want to have a, like to go online and look at a few more it would be  … [P1A2]

2.6
Assignments and assessment

2.6.1
Eighty-one percent of the students who completed the questionnaire in 2006-07 found that doing the set work had helped them understand how they were supposed to think and reach conclusions in physics (92% in 2007-08) and 80% agreed or agreed somewhat that you had to really understand the subject to get good marks on the course (89% in 2007-08).  The students found there was a big step from school or college where writing equations without explaining them was acceptable.  They found it particularly difficult to explain equations in words, but recognised that this helped them understand rather than simply reproducing what they had learned.  Two of the students had a different view on the assignments, finding them easy because the questions had been answered in the workshops and also thinking that, because of this, it would be easy for a student to plagiarise another student's work.  Some of the students found that the time allowed for completing the assignments was very short, especially as it was over a weekend when they might be away.

S1
Well they want you to write everything in words which I do find a bit odd when it’s an equation and like, I’m used to, I guess that I find that sometimes equations say things better than words, so I do find that a bit difficult to explain it in an equation and then explain it in words.

S2
It’s very challenging to write some of the things in words actually.

S1
Yeah it is.

[…]

S2
It's really difficult to write it down. 

I
But do you find it helpful?  Does writing it down make a difference to your understanding?

S2
Oh definitely because you see all these big voids in your head where you didn’t, if you’re trying to explain it, you know which areas you’re not so sure about.  

S3
Rather than just an equation tells you that you got the right answer.

I
So it kind of serves a purpose even if it’s a bit of a struggle?

S3
Yeah.  [P1A2]

S1
Yeah.  I think it helps understanding as well.  They are forcing you, if you have to explain to somebody else, I think it improves your understanding of that.  Because you can’t just, you can know the equation without really knowing and understanding.  But when you have explain it, you have to get more to grips with what exactly it is you’re speaking about because otherwise it’s just going to be rubbish what you are saying.

S2
Exactly it’s, you can, certainly in A-level you could get away with just writing equations without really knowing, not being completely clueless but not really understanding what you were doing.  And that’s possible.  But with this, because you have to explain … this in proper sentences you have to not just come across as if you understand.  You really do have to understand it.  [P1A3]

S1
A lot of the time it’s just the layout of the questions.  Well I, I just the style of questions I’m used to answering is different from how they expect you to answer it here.  So it probably would be good if, just to go over how to write it out.  Because some things are like, explain it in words and I’m like, I can’t explain it in words [laughs].  [P1A2]

S2
Yeah.  If you’re lacking in an area in a workshop there’s not enough supervision to stop you from just sort of going, ‘here, can I borrow your work?’. Essentially, you're just sort of copying. You can make as many promises to yourself as you like that you’re going to re-do it and understand it but when it actually comes to doing it for the assessment, it’s quite possible that you’re just going to do the plagiarism thing.  [P1A1]

S3
I guess it’s kind of nice if they released the questions earlier.

S1
But they can’t because of the tutorials.  […]  But it’s definitely a pain for me because I’m away most weekends. [P1A2]

2.6.2
Little was said in the interviews about guidance and feedback on the continuous assessment.   However, most students who completed the first questionnaire reported finding feedback important, with 95% agreeing or agreeing somewhat that they paid attention to advice and feedback and used it to improve their understanding in 2006-07 (93% in 2007-08).  Sixty-four percent of the students who completed the second questionnaire in 2006-07 agreed or agreed somewhat that the feedback that they had been given had helped them to improve their ways of learning and studying (71% in 2007-08).

2.6.4
The more confident students were not worried about the end-of-course exam. None of the students who were interviewed reported that they had started preparing for the exam.  They planned to prepare by practising questions but some of them were concerned that they would not be able to find enough questions to use online or in the textbook.  There appeared to be some doubt as to what type of questions were to be expected, and the students were not sure whether past exam papers would be available or not.  Some students were concerned that the questions would demand the kind of explanations required in the weekly assignments and that these would be difficult to write under exam conditions.

S2
Well I'll try and get hold of the past exam papers for exam practice and maybe if I can find some similar questions in the text books, I’ll use those and get as many done as possible.  [P1A3]

I
And how about the exams [unclear]?  Are you thinking about that much?

S5
Increasingly [laughs].

S1
I’m worried that, well we do have a practice papers don’t we but …

S2
Do we?

S1
Yeah we do somewhere but I’m just worried because I like to a lot of questions before the exam and I can’t seem to find that many.  And I’m not quite sure like, because there are questions in the book and stuff but I’m not sure if they’re the same sort of questions that will happen in the exam. [P1A2]

I
What do you think this exam tests, like what do you think is, what kind of challenges do you think the exam might present?

S2
I think the questions probably will be very similar to the course book questions.  There will be one or two really difficult questions and I’m sure there will be.

I
So in that sense you’ve actually had quite a bit of practice already with the kind of questions.

S2
Yeah.


[…]

S1
But I think for me the exam, my big worry is the style of answering the questions and that’s been quite different.

S2
Oh yes.

S1
The way you’ve got to go through and sort of talk about what you do at each step.  I think that would be the biggest challenge for me.

S2
Just having the time.  [P1A3]

3
SUPPORT FOR LEARNING

3.1
The students as learners

3.1.1
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, although the most confident students thought that it was unnecessary to attend all the lectures and that they should research the subject content themselves.  They valued the resources that were available and thought it was important to make good use of them.

I
What about the students [unclear] so what belongs to you guys as responsibility?

S1
To use the resources.  If they've provided them for us, I think it's up to us to actually use them.

S2
… take the time to actually use the resources, yeah.

S1
And if they make themselves available to use them when we need to and to attend the lectures and tutorials and stuff they've organised.

S2
Yeah the lectures are so good and they are so helpful that if you miss a lecture, you do miss out, you are missing out.  […]  the lectures are essential really for the course.  [P1A3]

S1
I go to lectures just to hear the lecturers' opinions, the rest I should go back home to research myself. They should also teach me how to study because later, if you’re really doing some research in your future, you don’t expect to know everything.  [P1A1]

3.1.2
The second questionnaire completed by the students asked them about how they went about studying Physics 1A.  They reported monitoring their studying in a variety of ways.  Seventy percent of students in 2006-07 agreed or agreed somewhat that they tried different approaches if they didn't understand something (73% in 2007-08), 67% that they checked their reasoning in their work (72% in 2007-08) and 84% that they used feedback to improve their understanding 85% in 2007-08).  The scores for similar items on the first questionnaire tended to be higher (79%, 82% and 95% respectively in 2006-07, and 81%, 78% and 93% in 2007-08) which is unsurprising as the students completing the first questionnaire were asked about their general approaches to studying and their intentions, rather than how they went about studying on a specific course, when students tend to be more realistic about their approaches to studying.

3.1.3
Some of the students who were interviewed also reported engaging with the subject matter and checking their understanding by asking questions of staff and discussing with other students.  

S5
And also like I mean ask stupid questions, you know, if you don’t understand something, just ask.

S1
And also like feel comfortable talking to like other students around you because I mean, I, I feel like such a nerd but, you know, at lunchtimes if I don’t get something then I can just go up to people and go ‘guys what do I do’.  And so that’s definitely really helpful [laughs].  [P1A2]

3.1.4
The students varied more in their reported abilities to organise their studying, with 59% agreeing or agreeing somewhat that they were systematic and organised in 2006-07 (62% in 2007-08), 69% that they were good at getting down to work when they needed to (76% in 2007-08), and only 34% organising their study time to make the best use of it (35% in 2007-08).  Again, the scores were higher for similar items on the first questionnaire (70%, 81% and 53% respectively in 2006-07, and 69%, 76% and 48% in 2007-08).

3.1.5
The students reported putting in effort, with 67% working hard even when things weren't going well in 2006-07 (76% in 2007-08) and 79% pushing themselves to do a good job (84% in 2007-08).  In 2006-07, 64% agreed or agreed somewhat that they could usually concentrate except when they were really tired (69% in 2007-08).

3.1.6
The students found it was important to keep up to date with the assignments and the subject matter they were given to review.  Reading ahead was also considered helpful in order to well on the course.

S5
… I mean reviewing ahead as well is, means that you get something out of the lectures when you go to them.  And that’s the point.  And I feel that generally speaking I do get more out of physics lectures […].  So that’s maybe why.

I
So your work's rewarded.

S5
Yeah. [P1A2]

I
If you had, and maybe some of you do, a younger brother or sister who’s going to take this course next year what advice would you give them to do well on this course?

S4
Keep on top of it.

S1
Yes, definitely.

S3
Keep working ahead of schedule.

S1
I mean like I’ve started now like writing out, because when we do a whole bunch of questions like in workshops and then we’re given three of them to write out formally and give in.  And I’ve got into the habit now of just kind of like going through all those questions […]  Like I have it written out and I remember what was actually said.  […] because I mean they, they give you the three questions you need to do at like Friday evening and they’re due in Wednesday morning.  So I mean you could leave it till Monday or Tuesday […]   But I tend to sort of at least have a rough answer written out before then so I just have to write it out neat.  [P1A2]

3.2
The kinds of support valued by first year physics students

3.2.1
The data from the questionnaire completed at the start of the course shows that most students thought that it was their responsibility to work things out for themselves that they didn't understand (92% in 2006-07, 90% in 2007-08), and to check how their learning was progressing themselves (72% in 2006-07, 73% in 2007-08).  When completing the first questionnaire, students expected to find the course well within their capabilities (81% in 2006-07, 82% in 2007-08) and to develop a good grasp of the topics (97% in 2006-07, 96% in 2007-08).  They also believed that if they were struggling they could change their study methods in order to succeed (78% in 2006-07, 75% in 2007-08). Seventy-three percent of students who completed the second questionnaire in 2006-07 reported that Physics 1A had made them more confident in their ability to take responsibility for their own learning (74% in 2007-08).  The students who were interviewed varied in how much support they felt they needed.   While the most confident students felt able to study the subject themselves, some other students found they needed the help that was available.

S1
I go to lectures just to hear the lecturers' opinions, the rest I should go back home to research myself.  [P1A1]

S1
…  I mean physics, the work is just in general a lot harder so the, I do need the extra help …

S5
You are glad it’s there.

S4
You kind of notice it more in physics that you are actually getting the help that you need.  [P1A2]

3.2.2
As is commonly reported in the wider literature on student learning, the students on Physics 1A valued staff who seemed enthusiastic about the subject area, and 90% of students in 2006-07 agreed or agreed somewhat that the staff teaching Physics 1A had tried to share their enthusiasm about the subject with them (94% in 2007-08).  They also appreciated support which helped them to evaluate how well they were understanding what they were learning, such as the use of 'clickers' and providing answers to tutorial questions.  Seventy-seven percent of students in 2006-07 found the clicker questions helped to develop their understanding (80% in 2007-08) and 64% of students agreed or agreed somewhat that the feedback they were given helped them improve their ways of learning and studying (71% in 2007-08).

 I
What responsibilities do you think belong to staff?  You know, if the staff are doing their job really well …

S3
Enthusiasm [laughs].  They have to be enthusiastic.  [P1A2]

S1
A genuine interest in physics because obviously, well I’m doing physics so it’s obviously like this is the stuff that I want to actually do rather than that ...  But it’s also, I guess it’s also because they’re quite [unclear].  And like, you know, after you’ve worked through the problems then they post the answers online.

S
Yeah.

S1
So I mean you can discuss it as a group in your tutorial and then go on like and be like ‘ah I was right or I was wrong’.  And actually know the answer to the question.

S5
To do with like, I mean reviewing ahead as well is, means that you get something out of the lectures when you go to them.  And that’s the point.  And I feel that generally speaking I do get more out of physics lectures […].  So that’s maybe why.  [P1A2]

3.2.3
It was also important to the students that the lecturers provided the necessary information and were available to deal with queries and respond to things which were difficult to understand.  Eighty-five percent  in 2006-07 agreed or agreed somewhat that staff were patient in explaining things which seemed difficult to grasp (86% in 2007-08).

I
… what do you think are the staff responsibilities for this course?  What do they have to do to make it work?

S
Well, the lecturer?

I
Hmm, or the staff teaching the course generally so maybe not just the lecturers.

S1
I think it … it’s their job or responsibility to be available so that if you do have a problem I think […] you can go and talk to them so that they are not just standing up and doing the lecture and going away or doing the tutorial and going away again.  You can actually go and find them and go, ‘help I have no idea what you just said’ or ‘I have no idea what you have just asked us to do’.  […]   I think that’s, to me, that’s the most important thing because they can stand up and give a lecture and you have no idea what they’ve said, and then you can go and talk to them and in five minutes and it sort of just all clicks.  So to me, I know it will be different for other people, to me, knowing that I can go and speak to them is the most important thing.  [P1A3]

3.2.5
The students who completed the second questionnaire were asked about how the teaching had helped them to develop their understanding of physics.  Seventy-eight percent of the students in 2006-07 agreed or agreed somewhat that staff had explained how knowledge was developed in the subject (83% in 2007-08) and 81% that the teaching had encouraged them to rethink their understanding of some aspects of the subject (87% in 2007-08).  While 80% of students in 2006-07 thought that they had been given a chance to think about complex questions that didn't have obvious right answers (93% in 2007-08), only 45% thought that what they had studied was open to debate (52% in 2007-08). In 2006-07 only 59% thought that the course had brought them closer to thinking like a scientist, but in 2007-08 79% thought that this was the case.

4
CONCLUSIONS AND IMPLICATIONS

4.1
The students' responses to the items in the questionnaires were similar for the two academic years, 2006-07 and 2007-08.  The responses to the first questionnaire showed that the two cohorts of students held similar approaches to responsible learning, beliefs about learning, and attitudes and expectations in relation to the course.  When responding to items about their general approach to studying, the students scored highly on monitoring their studying, managing their effort, and some aspects of organising their studying.  The students tended to believe that they should take responsibility for their own learning and were generally confident about their ability to learn by working hard.  Almost all the students were taking the course from interest in the subject and few simply wanted to pass it rather than do well on it.

4.2
Similar responses to the second questionnaire were also given by the two cohorts of students.  The responses to the items concerned with responsible learning tended to be lower than for the first questionnaire, which is to be expected when students are asked about how they actually went about approaching their studying on a particular course rather than their general learning approaches.  

4.3
The questionnaire responses show consistently high scores for the students' perceptions of the teaching-learning environment on Physics 1A for both academic years.  The students were positive about the assessment and feedback of the course, the ways in which high quality learning was encouraged, and the support given by both staff and other students, with mean scores above the midpoint of the scale for almost all items in the questionnaire. The course can be seen as a good example of 'constructive alignment' (para. 2.1.2), with all the aspects of the teaching and assessment combining to help students meet the learning outcomes of the course. It would be helpful for those organising other courses to learn from the various elements that have contributed to its success.

4.4

It might be helpful for the students to be given opportunities to reflect on how well they are learning and how they could take the lessons learned from studying this course forward into future years and across other courses.  For example, students' attention could be drawn to the ways in which the clicker and self-test questions surface gaps in their understanding and consider how they might learn to identify gaps for themselves in the future.  Some opportunities to work on time management skills might also be helpful, as the items in the questionnaires relating to these received comparatively lower scores.  

4.5
While the students who found the level of material being presented too low were in the minority, it might be helpful to those students to provide some more challenging materials online so that the strongest students are stretched in their understanding of the topics.
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APPENDIX A: Questionnaire Responses for Physics 1A, 2006-07 and 2007-08

Questionnaire 1  
(5=agree, 4=agree somewhat, 3=unsure, 2=disagree somewhat, 1=disagree)

RESPONSIBLE LEARNING

Monitoring studying

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

[image: image1.wmf][image: image2.wmf]
4.
If I’m not understanding things well enough when I’m studying, I try a different approach.
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7.
I go over the work I've done to check my reasoning and see that it makes sense.
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12.
I pay careful attention to any advice or feedback I’m given, and try to improve my understanding.
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Organised studying

2.
On the whole, I'm quite systematic and organised in my studying.
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5.
I’m pretty good at getting down to work whenever I need to.
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8.
I organise my study time carefully to make the best use of it.
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10.
I work steadily during the course, rather than just leaving things until the last minute.
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Effort management

3.
I generally keep working hard even when things aren’t going all that well.
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6.
Whatever I’m working on, I generally push myself to make a good job of it.
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9.
Concentration is not usually a problem for me, unless I’m really tired.
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11.
When I find something boring, I can usually force myself to keep focused.
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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.
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19.
If I have trouble understanding something on this course, I’ll try to work it out myself.
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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.
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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.
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26.
Staff should explain clearly what is important on this course and what is less important for me to know.
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29.
Good teaching includes giving lots of questions and exercises to test my mastery of the subject matter.
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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.
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21.
I expect to be able to develop a good grasp of the topics we will study on this course.
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24.
If I find it hard to understand things on this course, that’s OK, I’ll just try harder.
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28.
Doing well on this course is mainly about working hard; if I really try I believe I’ll do well.
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30.
If I’m struggling with this course I’ll be able to change my study methods to help me succeed.
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17.
If I find parts of this course difficult it’s just because I need to adapt how I study.
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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.
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18.
This course covers an area I might need to know about for my career.
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22.
I want to learn things on this course which might let me help people, and/or make a difference in the world.
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25.
This course is not what I’d have chosen, but it’s compulsory.

[image: image55.wmf][image: image56.wmf]
27.
I just want to pass this course, it’s not that important to me to do well on it.
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20.
I’m mainly taking this course because it was a subject I’ve done well at in the past.
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Questionnaire 2  
(5=agree, 4=agree somewhat, 3=unsure, 2=disagree somewhat, 1=disagree)

RESPONSIBLE LEARNING

Monitoring studying 

3.
If I’ve not understood things well enough when I’m studying, I’ve tried a different approach.
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6.
I’ve been over the work I've done to check my reasoning and see that it makes sense.
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9.
I’ve paid careful attention to any advice or feedback I’ve been given, and have tried to improve my understanding.
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Organised studying

1.
On the whole, I've been quite systematic and organised in my studying.
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4.
I’ve been pretty good at getting down to work whenever I’ve needed to.
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7.
I’ve organised my study time carefully to make the best use of it.
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Effort management

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

[image: image73.wmf] [image: image74.wmf]
5.
Whatever I’ve been working on, I’ve generally pushed myself to make a good job of it.
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8.
Concentration has not usually been a problem for me, unless I’ve been really tired.
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PERCEPTIONS OF TEACHING-LEARNING ENVIRONMENTS

Assessment and feedback

10.
I was encouraged to think about how best to tackle the set work.
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14.
The feedback given on my work helped me to improve my ways of learning and studying.
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19.
You had to really understand the subject to get good marks on this course.
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23.
The self-assessment questions really helped me judge how well I was learning.

[image: image85.wmf] [image: image86.wmf]
28.
The ‘clicker’ questions in lectures helped me develop my understanding.

[image: image87.wmf] [image: image88.wmf]
32.
Doing the set work helped me understand how you are supposed to think and reach conclusions in this subject.
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Choice

11.
We were given a good deal of choice over how we went about learning.
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16.
We were allowed some choice over what aspects of the subject to concentrate on.
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22.
The choice of learning methods meant I could opt to learn in ways which were more effective for me.
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Encouraging high quality learning

18.
On this course I was prompted to think about how well I was learning and how I might improve.
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21.
We’ve had the chance to think about complex questions which don’t have an obvious right answer.
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25.
Having taken this course, I’m closer to being able to think like a scientist/engineer.
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31.
This course has made me more confident in my ability to take responsibility for my own learning.
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12.
The teaching encouraged me to rethink my understanding of some aspects of the subject.
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17.
Some of what we’ve studied has been open to debate or differences of opinion.
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29.
We weren’t just given information; staff explained how knowledge is developed in this subject.
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Staff/student support and group work

13.
Staff tried to share their enthusiasm about the subject with us.
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27.
Staff were patient in explaining things which seemed difficult to grasp.
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20.
Talking with other students helped me to develop my understanding
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24.
Working with other students in groups helped me to develop my problem solving skills.
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15.
The small group work on this course made me more enthusiastic about my studies.
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30.
Giving feedback on other students’ work helped me to understand what good answers should be like.
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26.
Participating (or lurking) in online discussions really helped me to understand the subject.
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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.

[image: image125.wmf] [image: image126.wmf]
34.
The ideas and problems I had to deal with.
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35.
The amount of work I was expected to do.
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36.
Organising and being responsible for my own learning.
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