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Using e-assessment to support distance lear ners of science
Sally Jordan and Philip Butcher
OpenCETL, The Open University, Milton Keynes, Uditéingdom, MK7 6AA
Contact email: s.e.jordan@open.ac.uk

Introduction

This paper describes the use of online interactbraputer marked assignments (iCMAS)
in a range of physics and general science modulbe &JK Open University (OU), and
an evaluation, jointly funded by the Physics Inrtawas Centre for Excellence in
Teaching and Learning (piCETL) and the Centre fpe®Learning of Mathematics,
Science, Computing and Technology (COLMSCT) intaleht engagement with these
ICMAs. Although the work has been done in the ceinté one particular large distance-
learning university, the software used is open@and the evaluation has wider
implications for those seeking to find the mostrappiate way to use e-assessment to
support their students’ learning.

The Joint Information Systems Committee (JISC)rae@-assessment as ‘the end-to-end
electronic assessment processes where ICT is as#uefpresentation of assessment and
the recording of responses’(JISC, 2009). Thereramey exciting ways in which e-
assessment can be used to support learning, ingltlde use of e-portfolios and the
assessment of students’ contributions to onlineudisions (Buzzetto-More and Alade,
2006). Here we describe the use of online quiazbsre a student enters his or her
responses and receives instantaneous feedbackhblweyer that the range of question
types in use goes far beyond the selected respoukple-choice questions that are
commonly associated with assessment of this type.

Background

Throughout the Open University’s 40-year historgréhhas been some blurring of the
summative (‘for measuring’) and formative (‘for taang’) roles of assessment. OU
undergraduate students are typically (though ngdoexclusively) adults, studying part-
time alongside other commitments and they haveda wange of entry qualifications
from previous higher education qualifications tterklly, none. Many have not studied
for many years and so they may be particularlyitagkn confidence. The students study
at a distance, but the OU’s model of supportechdist education means that they are
usually supported by a tutor. This tutor will prdgioccasional tutorials (face-to-face or
using a range of synchronous and asynchronougs@iéctommunication technologies)
and be available to support student learning Bptebne or email; however a substantial
part of the tutor’s contracted time will be spengrading and providing feedback on
‘tutor-marked assignments’ (TMAS). The fact thasttask is described as
‘correspondence tuition’ reflects the importancat ils placed on the feedback provided
by tutors to their students in this way; this istigallarly important in a distance-learning
organisation, where many students never meettieir and opportunities for informal



feedback are extremely limited. However TMA scdrase usually contributed
substantially to students’ overall course grades.

The use of e-assessment also has a long histtmg &pen University. TMAs have long
been supplemented by computer-marked assignmekt&g); initially comprising

solely multiple choice questions, with studentspenses entered on machine-readable
forms and submitted by post. Now, in many ScieremeuRy courses, students complete
online interactive computer-marked assignments @SMrom their own computers at
home.

Why e-assessment, or why not?

It is widely recognised that rapidly received feadbon assessment tasks has an
important part to play in underpinning student féag, encouraging engagement and
promoting retention (see, for example, Rust, Donasad Price, 2005). Online
assessment, with its instantaneous feedback, @andsen as providing ‘a tutor at the
student’s elbow’ (Ross, Jordan and Butcher, 20085p of particular importance in a
distance-learning environmerior high-population modules and programmes, e-
assessment can also deliver savings of cost aod.dffnally, e-assessment is the natural
partner to the growth industry of e-learning.

However, opinions of e-assessment are mixed amtkeee for its effectiveness is
inconclusive; indeed e-assessment is sometimegigedcas having a negative effect on
learning (Gibbs, 2006). There are more widely vdicencerns that e-assessment tasks
(predominantly but not exclusively multiple-choi@a@n encourage memorisation and
factual recall and lead to surface-learning, fanoeed from the tasks that will be
required of the learners in the real world (Scowlied Prosser, 1994).

Thus when e-assessment is used, careful evaluatiequired to ensure that it is being
used to optimum effect and having a positive nd¢@imental effect on student learning.
There are a number of related questions, for exampl
* What sorts of e-assessment tasks have the bestipbte support student
learning?
* What mode of use is most effective: summative, &iive, thresholded etc.
* What sort of feedback on e-assessment tasks isunektl?
* Does it matter that the feedback is generateddmngputer rather than by tutors,
peers or the students themselves?

E-assessment at the Open University

The ICMAs included in the current evaluation akkuke ‘OpenMark’ web-based
assessment system (Butcher, 2006) within the Moddieal learning environment
(Butcher, 2008). Question types include those ragyiree text entry of numbers,
letters, and words in addition to more conventiairaly and drop, multiple choice,
multiple response and hotspot questions. In mas;astudents are allowed multiple
attempts (usually three) at each question, witheimsingly detailed and tailored prompts
allowing them to act on the feedback whilst ittil #esh in their minds and so to learn
from it (Sadler,1989; Gibbs and Simpson, 2004)llastrated in the simple question



shown in Figure 1. The hints frequently refer sitddack to relevant course material
(which might be a book, a video sequence or amaotee activity). Feedback can also
be provided on the student’s demonstration of iegroutcomes developed in the
preceding period of study. OpenMark has good adubgsfeatures and wherever
possible, questions exist in several variantsummative use this enables different
students to receive different assignments, whil$brmative-only use, the different
guestions provide extra opportunities to practise.

What is the second derivative of Your answer is incorrect,
z=33+ %2+ Fwith respect to 17
Complete the equation
2
% = o2+ 4t
Superscript (1)
What is the second derivative of Your answer is still incorrect.
z2=3t3+2t2 - 3t + 3 with raspect to 1? L
You have given the first derivative of z
Complete the equation with respect to . Note that the question
: asked for the second derivative, See
d;f _ I — Section 10.2.5.
df=
Superscript {1)
What is the second derivative of Your answer is correct,
K |z =383+ 262~ 2 + 3 with respect to 2 -
z=3t3+2t2-2+3
Complete the equation
z s0
d-z
— =4+
T d—;=(3x3r3)+(2x:r)—3=9r3+4r—2
Superscript (1) k
and
92 _oxay+da=1at44
df‘
Figure 1 A simple numerical OpenMark question, viiitreasing feedback given

at each attempt.

The range of question types has been extendefustiier to include those in which
students have to construct a response in the fbarpbrase or sentence of up to 20
words. The answer matching for these questionsnitly written using a commercial
linguistically-based authoring tool (Jordan andd¥iéll, 2009); answer matching of
equivalent accuracy can now be obtained using OpekiMown ‘PMatch’
algorithmically-based system. Whichever softwanesed, the answer matching is
developed using previous responses from studemish& questions sit within the
OpenMark framework, so multiple attempts are alldwweith increasing feedback
(Figure 2).

Within the Open University Science Faculty, iICMAgs ambedded in courses’
assessment strategies in a wide variety of waygxample:

Case 1: The level 1 10 CATSs point course S18lathsfor Science has a single
summative OpenMark end of course assignment (dlaita students for 5 weeks) with
instantaneous feedback given to students on ingiviguestions. The students are not
told their mark. A similar practice assessment €Ch®A) is available for the duration of
the course.

Case 2: The introductory 10 CATSs point course S1%tience Sarts Here has two very
short tutor marked assignments and two very shoninsative but low stakes ICMAS



(Case 2 SA) plus a purely formative iCMA (CaseA) Rvailable for the duration of the
course.

Case 3: The Science Faculty’s major 60 point foundatioanrse S104 Exploring

Science (the introduction to physics, chemistry, biologyl&arth science) has nine
summative but low stakes iCMAs, eight tutor marksdignments and an end of course
assignment.

Case 4: The level 3 physics course SM358he quantumworld has regular formative
ICMAs, clearly embedded within the course alongsider-marked assignments.
Students are told that there will be similar quewito those in the iCMAs in the final
examination. From 2010, all TMAs and iCMAs on tb@irse and other level 3 physics
and astronomy courses will be formative only, buesholded i.e. students will have to
complete a certain number of the assignments, wdaigfactory completion of an iCMA
will be deemed to be a score of 30% or more.

Case 5: iCMAs are used for diagnostic purposes in a se&fiéare you ready for?’
quizzes, designed to help students to decide wheth®t they are sufficiently prepared
to study a particular course.

The Moodle Gradebook enables students to monisr tlwn progress, encouraging
sustainable self-assessment practices (Boud, 2800)the tutor’s view of the Moodle
Gradebook encourages discussion between studehtstars.

A snow flake falls vertically with constant Your answer appears to be incorrect or
speed. What does this tell you about the incomplete in some way.
forces acting on the snow flake?

Have another go, remembering to express
The force of gravity is acting on your answer as a simple sentence.
the snow flake.

vou shoul] & snow flake falls vertically with constant  Your answer still does not appear to be
speed. What does this tell you about the correct.

phrase o R ¢ th Hakeo
words | forces acting on the snow flake?
D U You have correctly identified at least one
The forces acting on the snow flake of the forces acting on the object, but
are gravity and air resistance. what does the fact that it is moving with a

constant velocity tell you about the forces
acting on it? See Book 2 Section 14.1.1.

You should give your answer as a short
= = e Ame - AF Try again
phrase or sentence. Answers of more than

words
20 words A snow flake falls vertically with constant Your answer is correct.
speed. What does this tell you about the
forces acting on the snow flake? Since the snow flake is falling with
constant velocity the forces on it must be
The forces acting on the snow flake balanced. This is a consequence of
are gravity and air resistance and Newton's first law of motion. See Book 2
they are ballanced. Section 14.1.1.
Vg Gl gD T ST AT @ ST air resistance
phrase or sentence. Answers of more than
20 words will not be accepted.
'l' weight
Figure 2 A short answer free-text question, wittréasing feedback given at each

attempt.

Previous evaluation

Evaluation methodologies have included surveyduafent opinion, observation of
students in a usability laboratory, a ‘successg ecasthod’ approach (Hunter, 2008) and a
comparison of accuracy of computer and human mardardan and Mitchell, 2009).



The systems have been found to be robust and aednnaarking and most students
report enjoying the ICMAs and finding them usetdbwever there are some anomalies.
For example, whilst more than 90% of students refpaiting the feedback provided
useful and, when observed in a usability laborateoyne students were seen to read the
feedback and then to adjust their answer in a BeEnsiay, others do not make use of the
feedback in the way that iCMA authors would hope.

The current work

The current project is seeking to ‘observe’ studmttaviour remotely, by means of a
guantitative and anonymised analysis of the dgitucad when students attempt iCMAs.
Tools have been produced to extract summary infoomd&rom the databases. It should
be noted that the quantitative data extractedigwtiay are reliable since the student
populations of the courses in question are lamegtample, the course identified as
‘Case 3" above has two presentations each yearisid-2000 students per presentation.

How many students attempt each question?
Not surprisingly, when iCMAs are summative (eveloi stakes), students are highly
motivated to attempt all the questions, as showfigore 3 below.

=R N
u o u o
o o (=3 o
o o o o

Number of users

o

1 2 3 4 5 6 7 8 9 10
Question

Figure 3 The number of students attempting eaelstgpn in a summative but low-
stakes ICMA (Case 3).

However, when an iCMA is formative-only, usage droff in a characteristic way, as
shown in Figure 4.
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Figure 4 The number of students attempting eaeistgpn in a formative-only

ICMA (Case 1 PA)



The top bar-chart in Figure 4 shows the numbetwdfents who attempted each question;
the lower bar-chart shows the number of separate oiseach question (so each user
attempted each question an average of three tifNe#).that this particular iCMA
includes forty-two questions; usage drops off fessCMAs with fewer questions,
however if there are then several separate ICMAsaspbover the duration of the course,
there is then a drop in use from iICMA to ICMA, rig in a similar drop in use from

the first question in the first ICMA to the finaligstion in the final ICMA. Typically, the
number of users has dropped to around half byweajfthrough the iCMA or course and
to around a quarter by the end. In addition, solmaests view the questions in the iCMA
but never attempt any; for the iCMA illustratedriigure 4 and over the same time-scale,
the ICMA was viewed by around 4500 students.

There appear to be particular aspects of iCMA desigt can contribute to a marked
decline in use (which is not recovered in subsetgeestions); this is often linked to
guestions that are deemed to be complicated (pemuip multiple boxes to complete) or
time-consuming (though not necessarily difficultydhich require the student to access a
piece of multi-media or even perhaps just to usé talculator (as illustrated in the
example shown in Figure 5 below, which is questiénn the IiCMA under consideration
in Figure 4). However use can be encouraged bymgakclear which questions relate to
which section of the course (as shown in the nangaanel to the left hand side of
Figure 5); Figure 4 shows that students who haattempted previous questions were
nevertheless sufficiently motivated to attemptdhestions linked to Chapter 7 (starting
with question 27) and Chapter 10 (starting withsgiem 39). Identifying which questions
relate to which sections of the course (and remmdiudents to attempt them at
appropriate times, by notes in the course textgadnsite) is now considered to be good
ICMA design, although it is not practical in altigtions, for instance when iCMA
guestions have a deliberately synoptic role.

.
Display optio
Question 19 (of 42) Your ansy

ns [Relp

wers| End test

A ball is thrown straight up into the air Your answer is correck.

vi 96ms. i . -
Chapter 1 :fltthh: Esﬁ.idm?tfla‘ ﬁk\t:et\c eﬁ:seSrLg”::I?sg il Assuming that all of the ball's kinetic
El converted into gravitational potential energy 1s SEREAET) (1D G e e
Chapter 2 energy, find the maximum height reached petenalinergvineicanicavihat
El B by the ball. You should use the equations E. = meAh and B — lmv:

A i L=

given in Box 4.6 and assume g =981 ms™. 4 = LI
Chapter 2 1
[s] You should give your answer to the are equal so mghAh = smv 2

Chapter 4

fil 4] =) () [
=@

Chapter 5

Cha 6

Chapter 7
Chapter 8
Chapter 8
EdlES|

Chapter 10

Figure 5

correct number of significant figures and
with the correct SI units.

height =

Superscript (1)

The ICMA under consideration in FiguresHdowing Question 19 and the

navigation panel.

Dividing both sides by m gives
ghh = %v 2
Dividing both sides by g gives

Ah

= Vz

TS
=€

Now g=981lm s2andv=06ms! s0

_ (96msTh?

A =————
’ 2%08lms2

=47m

to two significant figures.



When do students attempt the questions?

Summative iCMAs are usually made available to sttsléor a period of several weeks
and within that time scale students are allowespend as long as they would like to on
the questions; if a student closes their browsdrraturns to an iCMA at a later stage, the
system will remember where they were up to. Howevest summative iCMAS have a
‘hard’ cut-off date; this is a deliberate policgsigned to encourage OU students (who
frequently have many competing demands on theg)tbm keep up to date in their
studies. In Case 3, the cut-off date for each iCBIA few days after students are
scheduled to have completed their study of thevaglecourse material. Figure 6 shows
that the cut-off date is clearly effective in en@ming students to attempt the ICMA but
most complete the questions in the few days imntelgiaefore the cut-off date. The
three graphs in Figure 6 are for an early quegt@urestion 1), a late question (Question
9) and the combined usage of all 10 questionsdan@MA; thus the behaviour is similar
for all questions.

Q1

nnnnnnnnnnnnnn

nnnnnnnnnnnnnn

aaaaaaaaaaaaaa Apr 2

Figure 6 Number of actions on iCMA questions per, der a summative iCMA
with a hard cut-off date (Case 3)

The situation for Case 2 is rather different. Theepy formative practice iCMA has 88
guestions and is available to students througheutourse’s 10-week duration. Figure 7
shows the number of actions per day for an eargstjon (Question 2), a question
around half-way through the iCMA (Question 40)agelquestion (Question 88 ) and all
the questions combined. The relatively uniform allarsage appears to be attributable to
the fact that students are attempting differenstjass at different times. This ICMA,

like the one shown in Figure 5, has questions binkedifferent chapters of the course,
and students are reminded after each chapter thamelevant questions.

Q2

“-&-l_. P
uuuuuuu Oct 2008 Nov 2008 Dec 2008 Jan 2009
Q40
e,
uuuuuuu Oct 2008 Nov 2008 Dec 2008 Jan 2009
Q88
o
i
ol
e ——— -
All questions coml bined
I'“l.. ||h|||
Au§2008  Sep 2008 Oct 2008 Nov2008  Dec2008 Jan 2009
Figure 7 Number of actions on ICMA questions pay,dor a formative-only

ICMA (Case 2 PA)



Figure 8 shows the number of actions per day ferstrmmative IiCMA for the same
course (Case 2 SA), for an early question (Quedijanlate question (Question 9) and
all the questions combined. The course teams wbduged the courses in Case 2 and
Case 3 had designed the summative iCMAs of thectwoses (which are linked; Case 2
is a precursor to Case 3) to be similar; the iCNWAse similar weightings, both have 10
guestions, they both have hard cut-off dates ae &ine available to students for a
similar length of time. So it is surprising thagtre 6 is rather different from Figure 8; in
the latter case students again appear to be attegriptferent questions at different
times. One possible explanation of this is purk§t this is what students are advised to
do; the questions in the first summative iCMA asdbsee chapters of the course; on
completing Chapter 2, students are advised to attém relevant formative and

summative questions, and similarly for Chaptera@4
Q1

S B0 [ e
§ 250
~ 200
2 150
2 100
£ 50 :
‘ ‘
Aué)ZOOB Sep 2008 Oct 2008 Nov 2008 Dec 2008 Jan 2009
Q9
> 300 '
3 250
3 200
5 150
= 100
< 50
AugOZOOB Sep 2008 Oct 2008 Nov 2008 Dec 2008 Jan 2009
All questions combined
1600
> 1400
3 1200
~ 1000
T L R T T B T I I A
B S N 1 B 1 & [
S 400
200 | b L L S
Aug0 2008 Sep 2008 Oct 2008 Nov 2008 Dec 2008 Jan 2009
Figure 8 Number of actions on ICMA questions pey, dar a summative iCMA

with a hard cut-off date (Case 2 SA)

Most of the courses included in the study havaal fassessed component that is
completed in the student’s own home and with acttessurse material. Case 4 (the
level 3 physics course) ends with an examinat@ken at an exam centre. It is clear from
Figure 9 that many students are making use of@MA questions on this course for
revision, so it appears that use of formative iCMAgs be encouraged simply by saying
that the practice and feedback will be useful @ éxamination. Figure 9 shows the use
of an iICMA primarily intended for use earlier iretlgear; selections of earlier questions
had been combined together into three ‘revisioAS and these were also heavily
used in the run up to the examination, though gélcethat some students chose to use the
earlier iCMAs perhaps indicates that they were gig8MAs in their revision of specific
topics. The reasons for this behaviour will be exgdl further by interview.

700 T T T T
> 600 oo AR e A e
S 500} : :

E 400}

S 300

o R— ‘ ‘ ;
Fet92009 Mar ‘2009 Apr 2009 May ‘2009 Jun 2009 Jul 2009 Aug 2009 Sep 2009 Oct 2009
Figure 9 Number of actions on iCMA questions pey, dar a formative-only

ICMA on a course with a final exam (Case 4)



When do individual students attempt theiCMA?

In addition to looking at all actions on a partenulCMA question, it is possible to
inspect the way in which individual students pregréhrough the iCMA, and three
typical student behaviours are shown in Figureall0f@¢r Case 2 SA). ‘Student 1’ and
‘Student 2’ are typical for all summative uses: matudents attempt all 10 questions on
the very last day an iCMA is open (like Studentvhjist some attempt a question, then
attempt another, then return to the first quesgitan in an apparently chaotic fashion,
sometimes with a period of several days betweeseamitive uses of the same question
(like Student 2). However graphs such that showrsSfadent 3 were observed frequently
for Case 2 SA but never for Case 3, and this ishemallustration of the behaviour

shown in Figure 8. This student has attempted tipges$tions that assess Chapter 2, then
presumably worked through Chapter 3 and attempigidchapter’s questions, then
similarly for Chapter 4.

Student 1 . ‘Studgnt 2 . Student 3
: : : el : : : : .- 10--cieeeeees e PR Lol

Question
Question
Question

19
Figure 10 Days on which three students made atgeatghe questions on a
summative ICMA (Case 2 SA)

Closer inspection of student responsesto questions

Inspection of the actual responses entered by stside particular to free-text responses
in summative use, has been used to learn about oaratudent misconceptions (Jordan,
2007). Student responses can also provide valuaditghts into more general factors
concerning the use of ICMAs by students.

Closer inspection of student responsesto questions: (a) thelength of free-text
answers
Student responses to short-answer free text questicsummative use have generally
been found to be

* more likely to be correct

* more likely to be expressed as sentences (as itegueghe course guide and the

introductory screen in Case 3)

* longer
than the responses to the questions in formatihewmse. Figures 11 and 12 compare the
length of responses obtained to the question showigure 2 (without the wording
shown in italics).

In formative-only use (Figure 11) the peak at ormedrcorresponds to the answer
‘balanced’ and the peak at 3 words correspondsa@inswers such as ‘they are
balanced’ and ‘equal and opposite’. In summative (fFsgure 12) the peak at 4 words



corresponds to answers such as ‘the forces aredemlaand the peak at 8 words
corresponds to answers such as ‘the forces actirtigeosnowflake are balanced’ and
‘there are no unbalanced forces acting on it’s fuite common for the distribution of
lengths to be bimodal; in other questions thesoigetimes a peak for answers that
simply answer the question (e.g. ‘the force is oeduby a factor of four’) and another for
answers that add an explanation (e.g. ‘the forcedaced by a factor of four since it
depends on dividing by the square of the separation

200
180 +—

160 4
140 4
120 ™
100 — 1
80 T M
60 1

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Figure 11 Distribution of length of 888 responsethie question shown in Figure 2
(without the wording shown in italics) in formatremly use.

350
300
250
200
150 —
100
“ il
0 T ——t+t+t+++++++t+ T

0o 2 4 68 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Figure 12 Distribution of length of 2057 respongethe question shown in Figure 2
(without the wording shown in italics) in summatiwvee (Case 3).

Unfortunately some excessively long responses vesr@ved (up to several hundred
words) to early summative versions of short-andvesr text questions, and these
frequently contained a correct answer within amirect one. Responses of this type are
recognised as being the most difficult for compigtt marking systems of any type to
deal with and for this reason, from February 2@08lter has been introduced to limit the
length of responses to 20 words. Students whoajieager answer are told that their
answer is too long and are given an extra atteiy. filter was initially accompanied by
the text shown in Figure Xdu should give your answer as a short phrase or sentence.

Answer s of more than 20 words will not be accepted).

The introduction of the filter and explanatory testiuced the number of students who
added text to previous answers without thoughihéosense of the response so produced.

10



It also dealt with the excessively long responkaswere difficult to mark, and increased
the number of students giving their responses @gees. However, for all questions,
the addition of the filter and explanatory textulésd in an overalincrease in median
response length (see the distribution shown inreida).

250

200

150

100 — —
) H
012345 6 7 8 91011121314 1516 17 18 1920 21 2223 24

Figure 13 Distribution of length of 1991 respongea question in summative use
(Case 3) with filter and additional wording on tingestion.

A possible explanation of this effect is that mstedents were heeding the advice to give
their answer as a sentence, now that this advisegivan in the question. A less

desirable explanation is that students were iné¢irng the advice to use no more than 20
words as indicating that they should be writingatlyaor almost twenty words. From

July 2009, the advice accompanying the filter hesnbchanged torbu should give your
answer as a short phrase or sentence.” The question shown in Figure 2 has not been used
since then, but length distributions for other dgues illustrate that the latest change of
wording appears to have had the desired effeaticied the median length and the
number of responses that are exactly or just udevords in length.

Closer inspection of student responsesto questions: (b) use of feedback

One of the anomalies of previous evaluations adsessment at the Open University and
elsewhere is that the vast majority of studentsmteiinding the feedback provided on
ICMA questions useful, but yet some are observadake no use of it. In a first attempt
to interpret evidence of actual behaviour, grapngetbeen plotted to show the number of
incorrect responses that were unchanged at secmhithiad attempt. Figure 14 illustrates
the number of repeated responfeshe same question in summative and formative-only
use (for Case 2) and in diagnostic use (Case 3helfigure, grey shading indicates blank
responses, green shading indicates correct respgaesk orange or yellow shading
indicates incorrect responses; an identical cdiiaum first to second attempt or from
second to third attempt indicates an unchangenrssp

Thus it can be seen that a proportion of respoaigekeft blank and in some
circumstances almost half are left unchanged &®cand and third attempt even when
users have been told that their previous answelinveasrect. Not surprisingly, the
proportion of blank and repeated responses varakedly with mode of use, with very
little of this behaviour in summative use, morgurely formative use and more still in
diagnostic use. The proportion of responses tireablank and/or repeated also varies

11



considerably with question type; students are rhkedy to repeat responses when they
cannot guess the answer (in a multiple choice @g dnd drop question). It is possible
that students are deliberately leaving responselar repeating them in order to
receive the feedback provided at a later stagesdesafor this behaviour will be explored
further by interview.

density question

diagnostic use formative use summative use
(Case 5) (Case 2 PA) (Case 2 SA)

5000

4000

3000 |

Number of reponses

2000 |

1000 |-

0

Attempt Attempt Attempt

Figure 14 Blank and repeated responses for the gagstion in diagnostic,
formative-only and summative use.

Conclusions

In general terms, students appear to engage with iCMAsin a deeper way when the
guestions carry some summative weight. However, in summative use, students become
obsessed with the minutiae of the grading, as w#eé by many emails from students
who believe — usually wrongly — that ‘the computas marked them incorrectly’. The
use of thresholding or a ‘carrot’ (e.g. having $anguestions in an unseen exam) may
provide an alterative mechanism for encouragingesits to engage with iCMA
guestions and so to learn from the feedback pravide

Things are not always as simple as you think they will be. At face value, use of the

ICMAs in Case 3 and Case 2 SA should be similarthis has been shown not to be the
case. The differences appear to be entirely ataiide to students’ interpretation of what
they have been told to do (in Case 2 SA they haea bold to do the questions after
studying the relevant part of the course; in CaseBhasis has been put on the
importance of checking access to the iCMA in plesftyime, even if the student doesn’t
attempt any of the questions). Similarly, the imsein average length of responses to
free text questions in response to the instrudtiah responses should be no more than 20
words in length, points towards a student integdieth that ‘no more than 20 words’
means ‘nearly 20 words’. The fact that responseas wmre likely to be in complete
sentences suggests that students may be moretikedad instructions when they are
provided within the question, rather than hiddemywn an introductory screen or in the
course guide.

Ongoing wor k

The results reported here are just some of theomes from the quantitative analysis of
the data captured when students attempt iCMAs.rQdators that are being investigated
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include the length of time students spend in ansgeCMA questions of various types
and in different modes of use, and the order irctviihney answer the questions. The
effect of variables such as start date, finish,dglsgsed time and active time on
performance will also be analysed, in order to stigate whether students who engage
with iCMAs in different ways perform differentlypf example, are early and late
completers of iICMAs equally successful? Linkedhis will be further investigation into
whether students behave differently in differendations, for example, do students
exhibit similar behaviour when they are revisindhat when attempting an iCMA for the
first time?

A comparison of iCMA scores, TMA scores and ovetallrse performance will
investigate whether iCMAs are a good predictorumicess in other areas.

In autumn 2009, online questionnaires were sestudents on SM358he quantum

world (Case 4) and a range of level 1 courses, witlaitimeof discovering the reasons for
some of the behaviour that has been observedx&mpge students leaving responses
blank and repeating unchanged responses at sendritlied attempt. A subset of the
students who completed the questionnaires wilhberviewed.

From February 2010, four level 3 physics and astmoncourses (including SM35Bhe
guantumworld) will have a radically different assessment stygtavith all assignments
being formative-only but thresholded i.e. studemtshave to complete a certain number
of TMAs and iCMAs, where satisfactory completionaof ICMA will be deemed to be a
score of 30% or more. A similar quantitative analyd the responses to these courses’
ICMA questions, and a comparison with findings frtira current work (especially for
SM358 in 2009 and for courses in which the ICMAs iarsummative use) will be one of
the mechanisms used to evaluate the impact oftthege in assessment strategy.

For further information on this project, and updateee
http://www.open.ac.uk/colmsct/projects/sejordan
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