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ABSTRACT

Students taking AS Use of Mathematics course pa@d&ioursework as a different
learning, teaching and assessment experience fnatrof regular lessons and
examinations. For many students, coursework pravalessource for conceptual
understanding in a different, less stressful envinent than that of time-pressured
exams, something which in turn could enhance treides and eventually help them
to succeed in mathematics. Coursework was alsolsgstudents, particularly those
in vocational courses, as a means to gain practicelwledge, something that suited
their interests. Many students (although not aihsidered these aspects of
coursework enjoyable and beneficial to them. Thhedemments on coursework
(mainly from their GCSE experience) of studentstpk traditional AS course
agreed in general with those of their Use of Mgilers. These results point to the
need of rethinking the policies that have abandamdsework as a way of learning,
teaching and assessing, especially if we wantdesamse participation in
mathematics.

l. INTRODUCTION

The use of coursework at GCSE and A-levels wasdloized some years ago with the
intention of assessing “particular skills and tegicat are, by their nature, unsuitable
for assessment within a timed examination butrawaetheless, important aspects of
the specification” (MEI, 2006: 5).

Since then, coursework has been gradually reductidtuvas discontinued from the
GCSE Mathematics paper and almost all A-level Mahics specifications do not
contain coursework. The main practical reasonsligrontinuing coursework were
the teachers’ and students’ overload and a corafgrtagiarism and help with the
work from outsiders (ibid, 7, 8).

This paper examines what first year college stugleat to say and what we observed
about the learning, teaching and assessment adesnaad disadvantages of
coursework. Because the traditional AS mathemabeasse does not contain any
coursework, we focused our attention on the AS dfddathematics (UoM) course,
which is assessed through exams and coursework {500%06). We hypothesised that
elements of the AS UoM Programme shape learnimtistimct ways from the
Traditional AS Mathematics course, especially therse’s emphasis on (i)
modelling, (ii) technology, and (iii) coursework, ways that mediate the student
experience of learning mathematics (and hence pstrti@ kind of “mathematician”
they might become). In this paper we focus on hourgework seems to mediate this
experience.

Il. BACKGROUND AND THEORETICAL FRAMEWORK

The UoM course was designed to ‘concentrate onldpwvegy process skills of
application, understanding (including understandivadhematical texts written by
others), reasoning, explanation and communicati@@A, 2008). It provides
pedagogical (texts, technology, and assessmeris) tteet mediate pedagogy and
learning. In this paper we focus in particular onrsework because we believe that it
offers a highly valuable ‘learning’ experience.



lll. METHOD/OLOGY

We interviewed 45 students (from 5 different Codlegcross the UK) taking AS
Mathematics courses: 22 students following a Tiaakil AS course and 23 students
following an AS Use of Mathematics course (10 asth within a BTEC course in
Engineering). Most of these students were seldxteduse they were considered to
be at risk of dropping out of Mathematics.

Students were interviewed at three different oaresiData point 1 was at the
beginning of the AS year, data point 2 was at tice@ the AS year and data point 3
was during their A2 year when most of them havemetad their UCAS form. The
majority of interviews were conducted in an opety waexplore with students their
past and present experiences and future interei®nsgards to Mathematics; we
called these “biographical” interviews. At DP2 wetamade a “pedagogical”
interview with some of the students (31 in totl,flom the traditional course, 10
from the Use of Mathematics-BTEC course and 4 ftoenUse of Mathematics
course). This type of interview usually focusedcsipeally on the ‘pedagogy’ of a
recent lesson and the students’ perception ofribins their learner perspective.

Thus, in the majority of cases, if ‘coursework’ wassed as an issue by the
interviewer or the student this would be becaused thought relevant in this
context.

These interviews were transcribed and systematicatied and, for this analysis, all
utterances that explicitly or implicitly referrea ‘toursework’ or ‘projects’ were
selected. The student interviews were divided ihntee for the purposes of this
analysis: UoM-BTEC students, UoM (non-BTEC) studeand Traditional AS
students.

We also analyse some not untypical coursework, sigptwow the criteria of
assessment impose a structure on the experiertcguidants have in relation to
coursework.

The approach to analysis is to interpret the stiglemeanings with a view to
‘mapping the field’ — illustrating all main themesth the diversity of views
expressed amongst the sample. Bearing in mindatieplarity of the student

sample, we say “there is this view”, “the explaoatfor these views was” or “this
view was not expressed” for the three differenug

[ll. RESULTS AND ANALYSIS
1. Results and analysis of students’ interview ques
i. UoM-BTEC students

A query of these students’ interviews producedé8ctions/quotes drawn from 13
students from the 2 Colleges where UoM was beirgl i supplement vocational
BTEC programmes.

The themes arising in these 60 quotes were:

Conceptual mathematics

Students talked about understanding, connectingnmg-making and explaining
mathematics through coursework. Coursework is wgtded by these students as
offering opportunities to develop understandingyéaequired to explain or discuss
mathematics, to make connections and to connecttemetics. Most of these
students spoke of this positively. For exampleglked about coursework as different



from his other lessons and as a way to understarigrasp” mathematical
knowledge by having to do the work himself:

LU

F:
I:
F.

So what'’s the coursework doing that the lesstide’t do?

He (the teacher) taught part of the coursewdikll, he taught little, little chunks.
So the full questions, | wouldn’t understand thewperly.

Yeah. So you're saying when you had the lesspms sometimes didn’t understand
everything but now you're doing the coursework, sbow you've got to...

Grasp of it

Yeah. Why'’s that, do you think? Is that diffitto...

Becauseloing the work myself

Yeah. But when you do in the lessons, | presymehad questions to practice and
other things...

They’re more exam-wise. | don’'t know, it'srtido explain.

You see them as different things?

Yeah.

He also talked about how his mathematics projemtsiected to his engineering
courses and what he wants to study in the futeteqdmmunications):

F:

How do you find this connection between mathd.a

Like, what I'm doing, going to be studying @egcommunications and the
communication part of electronics and re@éynmunication is signals and my first
assignment for this was electronic signals so daainected really well actually
You found it understandable?

Oh, yeah.

And related. Maths was related to what youendwing?

Yeah. Maths is related to what I’'m going to study

So maths made you understand more the sulijetti® subject as well made you
understand more maths?

Maths made me understand more

And H talked about how coursework helps him toasd understand mathematical
concepts:

=TI~

Are you learning any maths as you're doing yooursework?

Yes, | am.

What are you learning?

Like | said before, I'm not that good at doiegponential functions but the
assignment I've got now, it basicallyou can see the exponential functiohfave to
differentiate the exponential function model sa thelps me a lot to understand
What do you think about the coursework andekam? Because you've got the
exam coming up. What do you feel about thosediiassessment?
Coursework, | like doing coursework becaitsevolves a lot of researchut exam,
I’'m a bit nervous when it comes to it but when t geing | do really well.

Interestingly, H sometimes found coursework diffiadhen he gets stuck:

So tell me about when you like it and when ylmun't like it.

When | like it when you know, when you’re doii@nd you and your what'’s it
called, fellow classmates talk, converse abouT#lk about it and then afterward you
go home, you know what to do. Quite straightforwattht to do. But the part | don’t
like is whenyou're thinking about it and you don’t seem to fthd answer, that’s



stresses you out. You can get a headache from Tieit's the part | hate.

Modelling and Technology

Students talked about modelling or doing applicetivia projects. Coursework was
seen by these students as an opportunity to apgilyamatics to projects in
engineering and technology. Modelling is often dibsd as a process of fitting
models (usually functions via their graphs) to dag@esenting some real situation;
the concept of model-data ‘fit’ emerges.

For example, E talked about how enjoyable courskwas where he had to fit a
model by adjusting certain parameters:

So in general how did you find the coursework?

It wasn't so difficult.| enjoyed doing it

You enjoyed it.

Yeah.| learned a lot because of it

Could you tell me which parts of this assigntneia you enjoy more?

Fitting the model It's good when the model is perfect, or aimastfgct. To see that
your parameters are very good.soyeah.

m=m=m-"=

And H talked about how a major application profecthis BTEC course incorporates
different types of knowledge and how mathematiegpiglied in his own project:

H: [IVA s basically,we have to choose a different project that we havmiild and
explain how it works

I:  Yeah.

H: So it doesn't relate to maths but some of niip¥e..basically, I'm building an FM

radio.

Right.

So at this one, it involves different typeschip, resistors, capacitors and regulators.

Right.

And some of the parts do different jobs so flaue to put them together for it to

work.

Does any maths come into this?

)

I
(...
H: Yeah. Maths can do it when you have to find a frequency

=TI~

Students talked about the use of technology (gcagdiculators and computers) in
relation to modelling projects where functions badbe fitted to data. For example, P
talked about how he used the computer in his cawode and how he was able to
understand an equation, how it changed and curved:

I:  (and) computers?

P: Oh yeah, the Autograph. | had some experiehaatograph before, again last year.
But | didn't really get it last year. This yeastarted to get it, | started to understand,
“ah, ok - this is how it's done”, this is wherggibes, if you change this the graph will
change. Yeah sostarted to understand how.... | started to untird more about
the equation, how it works and everything and hioethdnges and how it curves

So it helped you in a way, you can say?

Yeah.

You are using it a lot or was it only during tbeursework?

Only then. Only during the coursework. | thim& did it once or twice or afterwards
but that was about it.

9= 0



And M talked about how as part of his courseworkibed the computer to make the
graph of a linear model:

M:

So do you put a linear model to your data?h®a do you find the linear model? Is
it a good model or is it a bad model?

| had to linearise it so | could find the modaellike the model or like the formula for
Autograph. To do that, | had to linearise it ahert find the gradient of the linear
function. Then put that in the model.

How did you linearise it?

| have to write another table for...and then plait against T and then just do a
graph.

Paul talked about positive as well as negativeasp# the use of the computer in
coursework:

Right. What about the use of computers? Do ysuwally use computers for this
course?

Paul: Not for maths, not really ahdon’t think it really helps that mudbecause

you can only really use the calculator and autdgeapit's sort of limitedcause the
computer does it for you so you are not trying tolait out you are just type in
equations.

You don't find it useful in your learning?

Paul: It is usefulbecause like the coursework now where we havéotapmraph

which curves and’s impossible to draw a straight line curve fresid and to find

the exact equation of the lineit’s like 7.000000007 so...the computer can do that
for you so you can work it out and then use thepaer to say | was this close so...
basically the same.

Performance

Students talked about coursework being easierdkams, and offered them a chance
to improve their grades or ameliorate their poa@mperformance. For example, P
said his coursework will boost his grades evenghdue did not finished it all:

I:
P:

I:
P:

I:
P:

What about the coursework generally, did you ptate it successfully? How did

you find it?

I have poor time management, so | didn't firitsbut | think | could have... | think if
I'd planned it right | think it would have been ald.mean.....

How many pieces did you do?

Out of the three strands? Wait a minute - wieidd, and | think a better one than the
first one. | understood that one more and | ergdy@t one more.

So this, does it have an impact on your grade.

Yeahjt boosts your grade

And Ch talked about how good it feels to get a gg@tle on coursework and how
“do-able” it is to get a good mark on his course:

And now talking about Use of Maths, have you bhag coursework back?

Ch: Yeah. We gave it all in and now we’re jusingppast exam papers.

How do you think you did in your coursework?

Ch: All the coursework, pretty goodive got around approximately 70%. It's nice.

How much is the coursework, how much is thenesa

Ch: It's fifty-fifty.

Fifty-fifty. Ok. So your coursework is goingell. And you're feeling confident



about the exam?
Ch: Yeah.
I:  If things go well and you have your...which mal# you expect at the end for the
overall course? Which one would you like to haveuld you like to get? A mark?
Ch: Oh, like a mark? At least a C and above.
I:  Ok. Could it be a B?
Ch: Yeah.That's doable. If | really get pushed

Stress

Some students refer to coursework in relation éostiness of having to work to a
deadline and the overload of work when deadlinestioer subjects’ coursework
come all at once. However, other students talk ebow coursework is less stressful
than exams, provide them with a relief from exainsss and how coursework is
easier than exams, giving them more confidenceingdcoursework. For example,
Hr is among students that sometimes find coursewstdssful:

I: Is there a lot of course work in this coursenadl?

Hr: Alot.

I:  How do you find that?

Hr: Very stressful.

I Why?

Hr: There is a lot from everyon¥ou just don’t get one, it's just everyone togethea
week you might get like 8, 9 or 7 agdu have to have them done by the next week

On the other hand, J talked about coursework aBed from the stress of exams and
how he feels confident about his work:

I What about the coursework - you did all thecpeyou had to do?

J: Yeah, I've done all of the coursework, it'ssdirted out. | don’t mind coursework,
because it gives you a little more time and youd kihdon't have the pressure of
sitting for an hour in an exam@nd not knowing whether you've passed or failed or
not.

I: Ok, right, so you feel confident about the geherork?

J:  Yeah|] feel more confident about this course rather tkeking A levels anyway

Pedagogy/Learning:

Coursework for these students was seen as compiameéa their lessons, a different
learning experience where they can learn in ardiffeway. Coursework for them
involved research, working on one’s own but alszdssing with other students and
even getting help from teachers in a ‘differenthtaxt. All this was generally seen as
positive. For example, for H coursework involvesaarch and working out, which is
something ‘quite good’ from which he has ‘learnddta

Have you started your assignment yet?

The assignment has started, but | haven'thiedsit yet.
What do you think about that?

The assignment is quite good.

Why is that?

Because bt of research, and a lot of working out.
So you think its something you have learned?

I have learned a lot

IT~I~I I~



And for I, talking to his teacher about his coursdwallows him to monitor his
progress, and to discuss his “theories” with hisemallows him to see if he is going
in the right direction:

I:  So when you're doing your coursework or anyeothroblem in mathematics, how do
you know you are in the right track? | mean, feample, you were doing this
assignment and how do you do...how do you know yewaing right or you'’re
going in the wrong way?

E: Yeah. Always asking the teacher. For exaniplejo the first part or second pait,
talk to my teacher and see my progress and if theFeany questions...

I:  And if you couldn’t ask your teacher?

E: Usually I talk to my friends and classmat®¢e work together in class usually or
even after the lessons, together sometimes aswyedle comparing our answers, our
theories.

I:  Yeah. So you help each other in the lesso?yd@u discuss about coursework?

E: Yeah. Becaussometimes the lessons are for the coursework anhfbnteaching
and we do the coursework together and the teachipstus. And we are discussing
everything.

I:  How do you find the help of your mates? Do Yol it helpful?
E: Yeah, it'svery helpful because you can see if your answersvaong if you're not
doing something right.

ii. UoM (non-BTEC) students

A query of these students’ interviews producedeéléctions/quotes drawn from 14
students from the 2 Colleges where UoM was paancdcademic programme (side
by side with other AS/A levels).

The themes arising in these 37 quotes were:

Conceptual mathematics

Students talked about understanding, explainingnecting and meaning-making in
relation to their coursework. For example, A hightis how coursework makes him
understand and how the knowledge acquired by tesns ‘sticks in your head’:

I: What about the content of the course, how dofjadiit?

A: 1think you can understand it more. | think llass you understand it and you take it
in, but with coursework you take it home and then yoit dgain and it sticks in your
head It stays in your head with youithink that is really good to do because ifdrie
something in class then by next week it may haweegbut if | go home, look at it,
take it all in and maybe do a few problems on @ Hren | take it in a lot better and
then | remember it the next lessdiat is what you do with coursework, you take it
home, you do it in your own time, really thinkirigpat it and understanding what you
are doing.

And Md talks about how in coursework he has toasdge make judgements and
apply concepts previously learned which in turn esak hard (this does not mean he
has a negative attitude towards coursework):

I: Ok, and in terms of coursework, is it too muohrésearch or is it the concepts in
themselves that are hard to understand? Whaalsiit coursework that’s been
difficult?

Md: Research wise - we've had to do research omrewve got our data from, we've had



to comment on it, we've had to also do backgroumahdedge, we’'ve had to make
methods andve’ve had to make our first judgemamid in the judgement bit we've
had to repeat what we’ve had to have fouAdd what makes coursework hard is
applying the concept to the preliminary data anglgjng - trying to recall what

we’ve learnt from the previous lessonkherefore, I've struggled but I've got through
it. So, that’'s what's been tough for me.

Mi, like Md, also finds coursework hard but he alsoognises that what makes it
hard (researching, connecting, and explaining)albim to gain a far greater
conceptual understanding than any he could haardat in the traditional course:

I:  So how are you finding those courseworks, hardasy?

Mi: 1 think they are between, cgou’ve got to have understanding to explain what yo
are doing, which is hardBut, the.. it's like basic... like the one onrsigoughs and
sneezes is like a basic, basic thingy. And bdgicdquation, a basic story to it... but
it's the explanation which is the harder bit, besawou need to explain your maths
which | don’t think normal maths students (traditéb course) do as wellThey just
go through piles of questions so...

I: Isitis a case that you like to explain thelike you were saying body mass index for
what it is, the context, rather than just equatfons

Mi: Yeah, it's....you need some background knowledge to why youirgdbuff to the
equation like when you're graphing it out and stikié that You need the
background knowledge, which in maths (traditiorairse)... coz | did it for a
while.... | know it was just like.... they'd giveowy like 20 questions, give you the
answer on the back page. You work through theen jlou check your answers and
then you do another set of questions, so it wadlike this more, ‘cos it gains
understandingand next year I’'m hoping to do the maths coursgragcos I'm going
to try and do it in one year as well. Becalgenk from this lesson I've gained more
understanding that | was going to understand im¢h&os we go into greater depth
and more understanding to....

Modelling and Technology
Students talked about how coursework is appliesther subjects, like A who talks
about how his coursework related to business aqujmics:

I Butwhat, | mean, if you are going to give usexample of what you remember
during the whole year that you think you will apjayyour life?

A: Inmy life? Well, for instance, | might not ply some of the stuff as much as other
people because I'm going into more of a scienceseobut other people, if you go
into business and things like that, it can beshows you how you can use it in
business.Stuff like describing graphs and stuff like, fostance, what was it, what
was it now, it was decay and stuff like that and/hbings decay and things like that
and you can work out stuff like the depreciatioritohgs like cars and things like that
and that’'s what we didThat was one of the coursework we did, depreciaiforars
for one of the extra pieces of coursework. Angaoknow, there are lots of different
areas that it can cover.

The use of technology related to coursework foresoffrthese students is referred to
in a positive way, like J, who thinks the computelps in checking mistakes or
visualising a graph:

I:  What about the technology, | think you said sdhiags at the beginning, you
actually like it so much- using computers and.....



J: Yeah that helps, | think that helps. | usdd ihy coursework.

I:  Youdid use it?

J.  Yeah theyre helpful in teaching you about the equatiorhefline that you need and
see like to check where you went wrong in an egoats well, which is good

I Soyou feel good about that?

J: Yeah.

Performance

Some of these students talked about courseworkvay &0 improve their grades,
even when they did not consider themselves to leabiy head’ or being overly
intelligent. For example, J talked about it in awvgositive way:

I:  So how do you think it will go at the end?

J:  Ithink I'll be fine this year, | do understaidndit's not that | have a big head or
anything but I think | can get an A or B... because50% coursework as well...

(-..)

I: Do you enjoy it?

J: Yes because that’'s whgou know that you can get a good grad&ause last year
when | did pure and statistitisere was no coursework and | just hated that bist t

year it's 50%

Or A, for whom coursework provides a different exxgece from that of pressure-
timed exams. Like J, A also talks about enjoyinde@ting more comfortable with
coursework than with other types of assessment:

A: |then thought Use of Maths was the better apbecause its 50% coursework dand
enjoy coursework more, | feel more comfortabith coursework. | think in exams
it's the pressure that you have got to finish iis tme and you have to get all your
answers right, whereasursework you can take your time and think abonrare
and there is no pressure and no-one shouting over shoulder saying you do it in
this time, “you have five minutes less” and allsthiou do it in your own time, you
type it up and you hand it in and you get feediemk the teacher and they will say
“this is what you need to improve” and you can geeg and prove itl think that is a
lot better way of teaching.

Although students talk about coursework as helgnegn in their performance and
providing them with a more enjoyable, ‘easier’ ex@ece, some of them also talk
about coursework as being difficult or hard. E déss this in the following way:

I:  How do you feel about coursework in Maths?

E: Coursework is quite difficult. But if you know whaido it makes it a lot easieBut
if you have to do finding out then it would be tgalifficult, but in general it's
alright.

This suggests that the perception of ease in coorgds due to the experience of
having enough time to ‘think about it more’, ‘typeup’ and ‘get feedback’ rather
than to a lack of intellectual challenge. For exmp attributes this easiness in
coursework to the fact that ‘I get time to do itldrcan go over my notes and things
like that’. As observed before, students relates®wnork with a greater conceptual
understanding, like Mi who said:

I:  So what makes it easier?



Mi: After Use of Maths? It's the way Use of Math& does a lot of stuff that's on the
modules but it goes into greater detail sometinmgiadot more understanding goes
into it with the coursework right nowAnd then in Use of Maths in particular you get
more help because I thinlkecause it's coursework based, you have to hawe a |
more understanding of actually what's going on,reifét’s easier than the A level
maths.

As with the BTEC students, some of these studatked about an overload of
coursework with other subjects but despite thisstnobthem expressed their views
on coursework as a relief of the pressure of exams.

Pedagogy/Learning:

For these students, coursework related to varearsing experiences that were
different to their normal lessons. For example Apwvas cited before, thinks of
coursework as a way to get feedback on his workvédrete the teacher can tell him
‘this is what you need to improve’, so he ‘can g@g and prove it’, which for him is
a ‘lot better way of teaching’. And for Md, alsdexl before, coursework provides a
learning experience where he has to research, catonet, relate the data to
background knowledge and make judgements to aplgepts to the data. Although
he finds all this ‘tough’, he feels he has got tlyle the ‘challenge’.

For others, like T and Mi, coursework is an oppeitiuto get help from the teacher.
And Ad, who ‘didn’t do too well’ in a financial cosework (he got a C), realises that
he needs to ask the teacher because ‘in a norgsalrieif you don’t ask for help, you
won't get it’. Coursework not only provides an opjomity to get help from the
teacher but also to learn with others, to haveceabksupport. A expresses this in the
following way:

I What about group work? Did you have the chawocedrk in groups?
A: Yes quite a lot. Usually with coursework in tlast year, coursework was done
together in the groups.

Finally, coursework is seen as some students asgven essay, which is a positive
experience specially for students like A who ar&ltaz with exams'’:

I How did you find the coursework that you haditofor this?

A: The coursework? | thought that was quite gacudlally. Because I'm a klutz with
exams. I'm not very good with exantmyt written things, written coursework I'm
quite good with and | found it quite gaaglite useful because the teacher gave us
handouts and things like that and | think coursévgomore supportive and you get
more support whereas exams are more your own tegrpour own thinking so
coursework’s quite good to support the exam as agethe learning. | thought the
coursework was quite good really.

iii. Traditional AS students

A query of these students’ interviews produceddl@ctions/quotes which were
mainly about coursework in other subjects or matitess at GCSE, but many of
these comments support those of the UoM studeiotgeab

For example, Am talks about her coursework in Aggbisciences where it counts as
half the grade, and she is doing well on it. Sheldidike to have coursework in her
mathematics course to ‘balance’ a probable basdprénce in the exam where there
is a time pressure. However, even though coursehaskeatures that she likes, she



also mentions the overload of work with other satgend thinks that not having
coursework in mathematics is a ‘relief’:

Am:

How do you think you are doing in your other gas?

I'm doing very well. In Applied Sciences we laan exam in June, but at the minute
it's all coursework and so coursework counts akdfahe grade at the end. In my
courseworks that | have done so far, | have getdik average resultgot my
coursework today and out of six marks | got fivécllis good. think | am doing

well in Science and Health and Social Care it #g&s me, therefore | am always
looking into it deeper, like can you just expldifsteven though its not on the
syllabus.

Do you wish you had coursework in maths?

. I think it would help with your gradeBecause the exam, you've only got a set

amount of time and you’ve got to get as many answght in that time to pass and
things, whereawith coursework you've still got a set amount ofdibut you can
write it at your own rate and you can research god can do this and you can look
at your notes and things. And it helps becausa #weou did bad in an exam, you'd
still have the coursework part of it to back you dphat’s why in my other lessons,
applied science I'm working at a B, I've alreadyt gaB for my coursework so even if
| do horrible in the exam it'll still kind of balae one and other outhereas maths,
it's just if you don't do well in your exam thenwaven’t done well at alll wish
sometimes there wdmit then again there’s more coursework and moréprof

what I've already got to do in my other lessonsthaas like a relief.You come and
you do your lesson and then you go and you dowe i@ worry about getting home
and finishing that bit up and finishing this bit.ujou’ve done it.

And S talks about her mathematics coursework aicdalhere she enjoyed it:

And maths?

I quite liked maths as well especially in thet 2 years because we had to do
coursework and quite liked the coursework because it was motrer@sting than just
working out of a book kind of thing.

| don’t know but some have the idea that coumdwinvolves writing.

Yeah it does but it was like a big problem wedkof had to work out and we had to
draw graphs and show our results &nglas more interesting than just doing
guestions all the time.

What did you particularly like about coursework?

Well like, the facyou could do it in your own time rather than if hhad an exam
we’d have to do it in a certain amount of tisned it was just all questions but with
coursework it was more | don’t know, | can’'t expldi, you could do it like, | don'’t
know, | cannot explain it.

And F, for example, talks about the fact that cemark at GCSE was easier than
exams and how coursework provided him with the ofpity to work
collaboratively:

I:
F:

(...)

I:
F:

What do you think about coursework? Is it samreg you like?

Coursework is easyt, is not like you have got a long time to doYibu are given a
certain amount of time. Batt exam you are not going to know what is going to
happen. So | like coursework more than exams.

So you like the idea that you can actually wathkt and...?
See who is doing what and just tell them what ydwadd they can tell you what they



did. You can write down something that you haveedisut.
I:  Soit's a bit more co-operation between people?
F: Yeah.

And, as before with the UoM students, those whaittar themselves “good at
writing” find coursework easy and a way to enhatiegr marks. For example W,
who is thinking of taking a mathematics degreeraersity, expresses it in the
following terms:

Have you done coursework before?

GCSE. Yeah.

And what do you think about that? Did you like

The algebraic stuff was alright. It's the pability stuff that was annoying.

Algebra’s easy though, isn't it, really so...

And the actual coursework. | mean, sitting daand researching or...

Yeahi,it's easy for me to write stuff dowr got an A and a B in English. | can sit and
write.

N

However, there are a few students who do not ldkgsework, like J who was ‘too
lazy to do coursework’, or S who considers thaitiwg is not proper maths’. As a
consequence of this dislike, in his GCSE he didcoossider coursework important
enough to do it which in turn dragged down his gowiks on the exam:

I  Really?

S: Really and it was quite annoying that becalieg tiragged me down. And after that |
couldn’t be bothered to do the second piece bedhese was not enough time.

I So this was at GCSE level?

S:  Yes. And then it come to the exdmthe exam | got about 70% of it right but again
because | didn’t do the coursework it dragged merdo

2. Analysis of students’ coursework

We analysed a coursework assignment called “TheD®&nce Wall”, which was
essentially a function-fitting task requiring thianctions be seen as ‘models’ (figure
1). A grid that provides the assessment critenidtfe coursework is presented in
table 2.

We have cited before the comments on coursewoFk afUoM student in a BTEC
Engineering course:

I:  (and) computers?

P: Oh yeah, the Autograph. | had some experiehaatograph before, again last year.
But | didn't really get it last year. This yeastarted to get it, | started to understand,
“ah, ok - this is how it's done”, this is wheragives, if you change this the graph will
change. Yeah dostarted to understand how.... | started to untierd more about
the equation, how it works and everything and hosthdanges and how it curves

So it helped you in a way, you can say?

Yeah.

You are using it a lot or was it only during tbeursework?

Only then. Only during the coursework. | thim& did it once or twice or afterwards
but that was about it.

o0~

The analysis of P’s coursework (and assessmentjde insights into the learning
value that coursework can offer.



ASSIGNMENT: SEA DEFENCE WALL

| T
e —

X metres

The diagram shows a cross-section of a sea defesite Detailed drawings of the structure
give values for its vertical height above its baspoints distance metres from O. These are
shown in the table below.

Horizontal
distance from
O, x metres
Vertical height
of structure, 12
h metres

Find suitable functions to model this data set. Sider the effectiveness of each function as a
model and explain how the key features of eachtfomeelate to the real situation.

When work is completed on the wall measurementsaden at actual points and
these values are given in the table below.

Horizontal
distance from 8.5 7.5 6.5 55
O, X metres

Vertical height
of structure, 35 3.5 55 9.5
h metres

Are these consistent with your model(s) or areetiners unacceptable? If the errors are too
great, can you choose a better model / better re@del

Figure 1. The Sea Defence Wall assignment



Marking Grid

Structuring and
presenting work

Lising appropriaie
mrathematics and
working accirately

Interpreting
mathematics

The work has
substantial omissions and
15 poorly presented.

There 1s hittle evidence
of using mathemaltics
accurately ar the
appropnate level.

/ 1\

The candidate has needed
only a little advice to

prowduced a clearly indexed
Coursework Portfolio
that 15 casy to follow.

complete grven tasks ared has

\_/Thu candidate has produced

a Coursework Porfolio
that containg no major
CITaTS,

The candidate has worked
independently gl
produced a Coursewark
Portfolio that is well-
structured and reported
with clarity.

The candidate has vsed,
across their Coursework
Portfolio. a range of
appropriate methods to
check their work.

/ 1\
\/
/\

There is little evidence
of relating mathematics
o the sitluations
investigated or there
are substantial errors in
interpretation,

The candidate has
intzrpreted the main
mathematical findings in
terms of the situations
investipated.

The candidate has used
mathematics to cormectly
summarise and draw
conclusions about cach
of the situations
investigated.

The candidate has shown
imitiative in developing the
Coursework Portfolio qrmd

reported fluently each
piece of work

has structured logically and

|\_/ The candidate has used
appropriate, efficient and

concise methods of
working.

The candidate has considered,
for each of the sifuations that
they investigated. how their
initial data, and assumptions
where appropriate.
/_\ affzet their fmdings

Figure 2. Marking grid for assessing coursework (tken from AQA, 2005)

For example, the appreciation of different methodslels in P’s work develops
through a contrast between algebraic approacheddprinant) and ‘Autograph’.
P’s work clearly showed conceptual understanditigerahan a procedural one and
most of the examiner’'s comments reflected thisjimgl the explanation of ‘why’ or
asking for (implicitly) the reasons when these wsarspected:

‘Well-documented graph’

‘Good explanation’

‘Do you 'know’ this is a point on the line?’



‘A very good description. He fully understands whats doing and why’
‘Good explanation’

‘Good explanation continues’

There are other comments in the examiner’s assesshat had to do with
‘checking’. We take these comments to indicatenbg P’s work deals with some
aspects of modelling:

‘Has checked 2 points, still to check it goes tigto0,0)’
‘Good check’

‘Although he doesn’t describe every step in thizcgsss, both his initial description and
the accuracy of his final result show that he reedithe method competently and
thoroughly’

‘Excellent — a completely accurate equation — amtids checked it fits all 3 points’

The examiner made comments in places where P’s slmWwed originality, non-
standardness and high quality:

‘He seems to be calibrating Autograph!!V’

‘Amazing! He has zoomed to 10”-6 on the x-axis 4885 on the y-axis. Strong
confirmation!’

The analysis of P’s work and its assessment gireesasights into how coursework
contrasts with the experience of maths driven loytstxam questions. The emphases
on ‘explanation’, ‘modelling’ and ‘technology’ atbme out in this task, and in the
teacher’s appreciation of it

Conclusions

Our summation of the collectivity of students’ viewaf coursework is that their
coursework offered a different learning, teachind assessment experience from that
of regular lessons and examinations, because afishiact structuring of time,
resources, task-type and assessment criteriateaaher-student (and sometimes
student-student) interaction.

In particular the coursework made distinct demasfdgudents ‘conceptual
understanding’ (specifically their capacity to eip/lcommunicate mathematically),
‘modelling’ (specifically their understanding of tha as models in solving problems
in more or less 'practical’ applications), ‘usireghnology’ (e.g. graphic calculators
or graphing packages’) under ‘non-exam, assignnaamtditions (in some ways less
stressful, but in some cases adding work-stressesg@mands of a different kind).
The result for many students (but not all) was thay enjoyed/liked coursework,
thought it would enhance their performance/graded,helped them to succeed in
mathematics.

1 N.B. of course, the teacher’s remarks reflecttbsessment criteria and the needs of a subsequent
moderator to justify a mark!



Finally, some students recognised coursework &sioff a different, or
‘complementary’ learning-teaching experience, wtbey had to work in different
ways on their own, with their teacher, or with gteridents.

We conclude that coursework had a lot to offerrimalblening these students’
experience of working with mathematics, and for s@tudents was thought to help
them succeed. It was only a few that thought theit grades might have been
adversely affected by coursework compared to ermbofse exams.

Policy makers might want to consider these resulitse light of increasing
participation in mathematics, especially with thetedents that find the experience of
a traditional exam assessed course too dauntingloMet deny that practical
problems with coursework are real (overload andiplésm) but an effort could be
made to resolve these if only we become awaréeffar greater benefits that
coursework brings in terms of deep learning ancetstdnding and a more enjoyable
teaching and assessing experience.



