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Abstract
This retrospective study was designed to investigate the factors that influence per-
formance in examinations comprised of multiple-choice questions (MCQs), short-
answer questions (SAQs), and essay questions in an undergraduate population. 
Final year optometry degree examination marks were analyzed for two separate 
cohorts. Direct comparison found that students performed better in MCQs than 
essays. However, forward stepwise regression analysis of module marks compared 
with the overall score showed that MCQs were the least influential, and the essay 
or SAQ mark was a more reliable predictor of overall grade. This has implica-
tions for examination design.
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Background
he aim of this retrospective 
study was to evaluate assess-
ment methods for the final 
year of the optometry under-

graduate program (BSc Optometry), 
with particular reference to the format 
of the sessional (end of year) examina-
tion. Undergraduate teaching of op-
tometry students involves summative 
and formative methods of assessment. 
Formative assessment occurs “when 
the intention is to identify scope and 
potential for improvement,”1 and this 
is most often achieved via the provi-
sion of feedback.2 Formative assessment 
is reported to improve standards,3 and 
many studies report this form of as-
sessment aids lower-achieving students 
more than others. Summative assess-
ment has been described to consist of 
judgments which, “for the immediate 
future form the basis of one or more de-
cisions that stem from that judgment,”1 
In the undergraduate optometry degree 
program, students are assessed summa-
tively in clinical practical sessions and in 
the form of written examinations at the 
end of each teaching year. The results of 
these assessments are used to grade and 
accredit learners at the end of the pro-
gram. For optometry students, the re-
sults also indicate their suitability or not 
for professional optometric training.
According to the final year program 
handbook, the majority of modules are 
assessed via an end-of-year closed-book 
examination. Throughout this manu-
script the term module will be used to 
refer to a particular course within the 
final year of the optometry undergradu-
ate degree program. The breakdown of 
modular assessment methods is shown 
in Table 1, where the term sessional 
exam refers to the end-of-year closed-
book examination.
As most final year assessment is summa-
tive in nature, this study took the course 
of investigating differences in examina-
tion question types to assess if the cur-
rent format of the final examination, 
which is comprised of an equal split 
of multiple-choice questions (MCQs), 
short-answer questions (SAQs), and es-
say questions, is optimum. This report 
also includes a review of the literature 
in this area, along with discussion of 
the appropriateness of this assessment 
technique for optometry students.
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Module % of  
assessment

Assessment	method

Anterior Eye & Therapeutics 
(AET)

100 Sessional exam

Binocular Vision (BV) 100 Sessional exam

Clinical Practice 100 Practical assessment

Elective Study 10 Written project outline

70 Written project (double-masked 
marked)

10 Viva voce with two examiners

10 Meetings log/supervisor interac-
tion

Abnormal Ocular Conditions 
(AOC)

100 Sessional examination

Low Vision & Pediatrics (LVP) 100 Sessional examination

Ophthalmic Drugs (OD) 100 Sessional examination

Occupational & Professional 
Studies (OPS)

100 Sessional examination

Posterior Eye (PE) 100 Sessional examination

In recent years, there has been a shift in 
the assessment of student learning from 
the traditional testing of knowledge to-
ward assessment of learning.4,5 An assess-
ment culture aims to assess the acquisi-
tion of high-order thinking processes and 
competencies instead of factual knowl-
edge and low-level cognitive skills, as was 
the case in testing culture.6,7

Traditional examination techniques, 
which in this case refers to the end-
of-year closed-book examination, have 
been criticized because of their use of 
a limited number of assessment strat-
egies and heavy reliance upon unseen 
essay questions and MCQs. As one as-
sessment method is unlikely to measure 
all aspects of learning, reliance on one 
method may lead to bias in results. It 
has been noted that, “traditional as-
sessment practices, consisting pre-em-
inently of the assessment of essay and 
problem-type final examinations and 
similarly constructed coursework, can-
not adequately test for imponderables 
like independent critical thinking and 
creativity, and this is particularly so 
for time-limited examinations.”8 The 
marking of essay questions has been 
found to be unreliable, and traditional 
examination feeds the student’s desire 
for the certificate rather than the learn-
ing it signifies.
It has also been argued that in the pres-
ent day, the closed-book, invigilated fi-
nal examination is an anachronism, in 
that it does not assess deep conceptual 
understanding and process skills.10 This 
form of assessment tends to encour-
age “cramming” the night before an 
examination and “data dumping” on 
the day, with little knowledge retention 
afterward. However, advantages of the 
traditional examination include the fact 
that it helps students “bring things to-
gether,” that it is “short and sharp,” and 
that it is a straightforward test of “what 
they have at their fingertips.”11

In recent years, there has been a change 
in optometry examination format from 
purely essay questions, to a system of 
equally-weighted MCQs, SAQs, and 
essays. This tri-band system was de-
signed to benefit the students by as-
sessing knowledge in more than one 
way. Additionally, this format permits 
simpler and quicker marking of exami-
nation papers, which is of benefit to 
students and teachers alike, particularly 
with large student numbers. This study 
was designed to investigate the factors 

that influence performance in examina-
tions comprised of MCQs, SAQs, and 
essay questions, and to answer the fol-
lowing questions:
1. Do different summative assessment 

modalities bias degree classification?
2. If so, what is the level of bias?
3. Is this level of bias constant across 

modules/teaching styles?
4. Is the level of bias consistent from 

one year to the next?
5. Is there a gender difference between 

performance in the different ques-
tion types?

The aim was to take the first steps in 
identifying best practice for assessment 
of optometry students by optimizing 
the design of end-of-year examination 
papers.

Methods
This was a retrospective study carried 
out on the examination results of two 
final-year optometry student cohorts 
from 2004-2005 (labeled 2005) and 
2005-2006 (labeled 2006). We looked 
at average marks overall and by mod-
ule and the distribution of degree clas-
sification (level of degree obtained), 

ranging from first class (highest grade) 
to upper second class, lower second 
class, and third class (lowest grade) for 
each examination question style. As es-
say questions are the traditional exami-
nation modality, we used essay marks 
as our gold standard, to which MCQs 
and SAQs were compared. Data were 
analyzed using SPSS 12.0.1 for Micro-
soft Windows XP software, and graphs 
were produced using Sigmaplot for 
Microsoft Windows XP software.

Results
The overall mean marks for MCQs, 
SAQs, and essays in 2006 were collated 
and the differences between essays and 
MCQs, and essays and SAQs calculated. 
These differences were plotted against 
the mean values for each comparison 
and are shown in Figures 1 and 2.
One sample t-test showed a signifi-
cant bias in 2006 between essays and 
MCQs, but not essays and SAQs. That 
is, students scored significantly higher 
in MCQs than in essays (t=–8.880; 
P<.001) with a mean bias of 6.7±7.5%, 
but although the students scored 
higher in SAQs than in essays (mean 
bias=1.6±8.9%), this difference was not 
significant (t=–1.808, P=.074).

Table 1 
Breakdown of modular assessment methods for the final 

year undergraduate optometry program.
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The same analyses were conducted on 
the 2005 data and, again, students 
scored significantly higher in MCQs 
than essays (t=–5.332; P<.001) with a 
mean bias of 3.8±7.5%. This cohort, 
however, scored significantly slightly 
higher in essays than SAQs (mean bias 
=1.5±7.2%; t=2.264; P=.026). There 
was also a small significant correlation 
between the difference and the mean for 

the essay: MCQ comparison (r=.389; 
P<.001) and a medium significant cor-
relation for the essay: SAQ comparison 
(r=.282; P=.002) (see Figures 3 and 4). 
In other words, the higher the average 
mark, the more likely the student was 
to score higher in the essay questions.
In addition, looking at statistical dif-
ferences in bias for percentage score, 

The distribution of data within Figures 
1 and 2 does not suggest a relationship 
between the bias and the mean percent-
age score; and correlation analysis con-
firms this for the comparison between 
essays and MCQs (r=.040; P=.698) and 
the comparison between essays and SAQs 
(r=–.012; P=.909). This indicates the abil-
ity of the student is not a factor in the bias 
between examination question types.

Figure 1: 
Difference versus the mean plot for the 

comparison between essays and MCQs in 
2006 (n=99). The dashed line represents 

the mean bias, and the solid lines 
represent the 95% confidence interval 

(CI).

Figure 3: 
Difference versus the mean plot for 
the comparison between essays and 

MCQs in 2005 (n=113). The dashed line 
represents the mean bias, and the solid 

lines represent the 95% CI.

Figure 2: 
Difference versus the mean plot for the 

comparison between essays and SAQs in 
2006 (n=98, one outlier removed). The 
dashed line represents the mean bias, 

and the solid lines represent the 95% CI.

Figure 4: 
Difference versus the mean plot for the 

comparison between essays and SAQs in 
2005 (n=113, one outlier removed). The 
dashed line represents the mean bias, 

and the solid lines represent the 95% CI.
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we wanted to assess whether or not the 
differences would affect final degree 
classification. We collated the mean dif-
ferences in classification between essays 
and MCQs, and essays and SAQs for all 
modules and then took the average value. 
The mode, median, and inter-quartile 
range for each comparison is shown in 
Table 2. The results show that in 2006, 
students were most likely to score one 
degree classification higher in MCQs 
compared with essays, but were most 
likely to achieve the same degree clas-
sification in essays and SAQs. In 2005, 
students were most likely to achieve the 
same degree classification in essays and 
MCQs as well as essays and SAQs.
The mean bias was also calculated for in-
dividual modules and results are shown 
in Tables 3 (2006) and 4 (2005).
The data in Table 2 show that students 
scored higher in MCQs than essays for 
all modules in 2006, and that this bias 
was significant for five out of seven of 
these. The results for the comparison be-
tween essays and SAQs are mixed, with 
students scoring higher in SAQs than 
essays in three modules, and higher in 
essays than SAQs in four modules.
A mixed between-within subjects 
ANOVA was carried out on the essay-
MCQ data and the essay-SAQ data 
to investigate the effect of module (or 
teaching style) and year on the results. 
For both comparisons, there was a sig-
nificant effect for module and for year, 
suggesting there were differences in 
how students within each cohort per-
formed in each module, and also that 
there was a difference in performance 
between the 2005 and 2006 cohorts. 
There was a significant interaction ef-
fect, which means that there was a dif-
ference in how students performed in 
each module, between the two cohorts.
For the essay-MCQ comparison, the ef-
fect size was 0.731 (P<.001) for mod-
ule, 0.037 (P=.005) for year, and the in-
teraction effect size was 0.079 (P<.001). 
For the essay-SAQ comparison, the ef-
fect size was 0.645 (P<.001) for module, 
0.037 (P=.005) for year, and the inter-
action effect size was 0.053 (P<.001).
The data in Table 3 show that for the 
essay-MCQ comparison, the mean 
bias results are similar to those from 
the 2006 cohort, with the exception of 
module D. In 2006, there was no sig-
nificant difference between essay and 
MCQ scores in module D, whereas in 
2005, the students scored significantly 

Comparison Mode	change	
in	degree	
classification

Median	
change	
in	degree	
classification

Inter-quartile	
range

Essay – MCQ 2005 0 0 0 - 1

Essay SAQ 2005 0 0 -1 - 0

Essay – MCQ 2006 1 1 0 – 1

Essay – SAQ 2006 0 0 0 – 1

Module ESSAY:MCQ ESSAY:SAQ
Mean bias (%) ± SD P value Mean bias (%) ± SD P value

A –12.0 ± 21.9 < .001 –4.0 ± 18.6 .034

B –4.9 ± 14.7 .001 –13.1 ± 14.9 < .001

C –10.1 ± 16.7 <.001 –13.8 ± 18.2 < .001

D –0.6 ± 13.2 .652 9.5 ± 13.5 < .001

E –13.4 ± 14.4 < .001 2.6 ± 13.3 .058

F –5.2 ± 11.9 < .001 5.3 ± 41.9 .211

G –1.9 ± 12.1 .126 2.3 ± 14.7 .130

Module ESSAY:MCQ ESSAY:SAQ
Mean bias (%) ± SD P value Mean bias (%) ± SD P value

A –10.3 ± 20.5 < .001 –1.0 ± 17.9 .537

B –0.4 ± 14.8 .795 –5.0 ± 16.6 .004

C –12.1 ± 18.0 < .001 –5.1 ± 18.6 < .001

D 21.7 ± 13.3 < .001 15.4 ± 14.2 < .001

E –19.0 ± 14.2 < .001 –13.7 ± 15.0 < .001

F –6.3 ± 15.1 < .001 13.6 ± 17.8 < .001

G 0.0 ± 14.4 .978 6.5 ± 16.9 < .001

Table 2 
Median and inter-quartile range values for the 

differences between examination modalities. MCQ = 
multiple-choice question; SAQ = short-answer question.

Table 3 
Mean bias and statistical significance for all modules 

in 2006. MCQ = multiple-choice question; SAQ = short-
answer question.

Table 4 
Mean bias and statistical significance for all  

modules in 2005.
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higher in essays than in MCQs. This 
goes against the trend for other mod-
ules in which students tended to score 
higher in MCQs than essays. This 
anomaly may account for the statistical 
difference found between the 2005 and 
2006 cohorts.
Again, the results for the comparison 
between essays and SAQs are mixed for 
the 2005 cohort. The students scored 
higher in SAQs than essays in four 
modules, and higher in essays than 
SAQs in three modules.
The data were split according to gender 
and are shown in Table 5.
The data in Table 3 show significant 
bias for men and women between essays 
and MCQs. Women scored higher in 
MCQs than essays in 2005 and 2006, 
whereas men scored lower in MCQs 
than essays in 2005 and higher in 
MCQs in 2006. This gender difference 
in bias between MCQs and essays was 
significant in 2005 (P<.001) but not in 
2006 (P=.200). The difference in scores 
between essays and SAQs was not sig-
nificant for either gender in 2005, but 
the women scored significantly higher 
in SAQs in 2006. The gender difference 
in bias between SAQs and essays was 
significant in 2006 (P=.036), but not 
in 2005 (P=.629). These results show 
a counterintuitive trend for higher 
achievement by women in MCQs than 
essays, and higher achievement by men 
in essays than MCQs.
So far, data analysis has focused on com-
paring MCQs and SAQs individually 
with essays, with the rationale that essays 
were the traditional gold-standard exam-
ination question type. However, some 
may argue that essays are not the ideal as 
they allow students to write around the 
subject and gain some marks even if the 
answer is not known with certainty. To 
address this criticism, a four-way ANO-
VA was carried out for the 2005 and 
2006 cohorts in which there were three 
between-group factors (module, gender, 
and academic ability) and one repeated 
measure (question type). Academic abil-
ity was established for each student by 
averaging the percentage marks across 
all question types and modules to deter-
mine a single percentage. The median 
value for both cohorts was then deter-
mined prior to classification of students 
as above or below median ability. All 
effects and interactions yielding a prob-
ability of 0.05 or less were considered 
statistically significant.

Analysis revealed the following statisti-
cally significant effects:
1. Question type altered examination 

performance in both student co-
horts (2005: F2,152= 45.93, P<.001; 
2006: F2,1302=74.39, P<.001). Fig-
ure 1 summarizes the results. Bon-
ferroni post hoc tests revealed that 
MCQs were easier than the other 
question types (P<.001) for both 
student cohorts. Differences in ex-
amination performance for SAQ 
and essay questions were only sta-
tistically significant for the 2005 
cohort (P=.014).

2. Module (or teaching style) influ-
enced the manner in which ques-
tion type altered examination per-
formance in both student cohorts 
(2005: F12,1526=45.65, P<.001; 
2006: F12,1302= 30.01; P<.001). 

3. Gender did not influence the man-
ner in which question type altered 
examination performance in ei-
ther of the student cohorts (2005: 
F2,1526=1.06, P=.346; 2006: F2,1302= 
2.94, P<.053).

4. Academic ability influenced the 
manner in which question type 
altered examination performance 
only in the 2005 student cohort 

2005 2006
ESSAY:MCQ ESSAY:SAQ ESSAY:MCQ ESSAY:SAQ

BIAS (%) 
±sd

P 
Value

BIAS (%) 
±sd

P 
Value

BIAS (%) 
± sd

P 
Value

BIAS (%) 
±sd

P 
Value

MEN 4.0±7.4 .004 2.0±8.0 .153 –5.2±8.7 .001 –0.7±7.1 .552

WOMEN –3.6±7.1 <.001 1.3±6.8 .089 –7.5±6.3 <.001 –2.0±5.8 .009

Table 5 
Mean bias and statistical significance for overall results 
for males and females. MCQ = multiple choice question; 

SAQ = short answer question.

Figure 5:  
Mean exam marks (%) for multiple-choice (MCQ), 

short-answer (SAQ) and essay questions of students 
sitting final examinations in 2005 (black bars) 

and 2006 (white bars). Error bars represent 95% 
confidence limits.
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(2005: F2,1526=6.47, P=.002; 2006: 
F2,1302=0.69, P<.501).

5. From the results presented above, it 
is evident that all but one of these 
effects were consistently found in 
consecutive cohorts of students.

More general statistically significant ef-
fects were:
1. Module (or teaching style) influenced 

examination performance in both co-
horts (2005: F6,763=20.68, P<0.001; 
2006: F6,651=12.76, P<.001).

2. Gender influenced examina-
tion performance in both cohorts 
(2005: F1,763=11.71, P<.001; 2006: 
F1,651=5.98, P=.015). Women 
gained higher examination marks 
in both cohorts.

More complicated interactions were 
found in which module and academic 
ability affected overall academic abil-
ity (2005: F6,763=6.79, P<.001; 2006: 
F6,651=4.21, P<.001) and the manner in 
which question type altered examina-
tion performance (2005: F12,1526=2.48, 
P=.003; 2006: F12,1302=3.32, P<.001). 
Although these effects were statistically 
significant, detailed examination of the 
data failed to reveal any clear trends 
that were consistent for both cohorts.
Finally, we thought it would be of value 
to identify which examination question 
type was most influential in determin-
ing overall score. This was assessed for 
each module using a forward stepwise 
regression analysis (SPSS 12.0.1 soft-
ware). The overall score was calculated 
as an average of the MCQ, SAQ, and 
essay marks for each student, and this 
score was entered as the dependent 
variable. Forward stepwise regression 
analysis involved sequential entry of 
each question type into a regression 
model. The first question type consid-
ered for entry was that with the larg-
est partial correlation with the overall 
mark. This question type was entered 
only if the probability associated with 
its partial correlation was equal to or 
less than 0.05. The question type with 
the second largest partial correlation 
was considered next. This procedure 
continued until all three question types 
had been considered.
The coefficient R2 of the regression 
model at each step was expressed as the 
percentage. This figure represented the 
percentage of the variance of overall 
mark that could be accounted for by 

the first (ie most influential) question 
type entered into the model and the 
additional variance that could be ac-
counted for by successive addition of 
the remaining question types. In other 
words, for each module type we could 
identify (a) the most influential ques-
tion type, (b) its contribution to the 
variance of the aggregate module mark, 
and (c) a measure of the benefit of us-
ing additional question types. For ex-
ample, if for a certain module, the first 
question type turned out to be essays 
and this accounted for 100% of the 
variance in the aggregate module mark, 
then it follows that SAQs and MCQs 
would be redundant for that module. 
If, on the other hand, the variance ac-
counted for by essays alone was 80%, 
essays plus SAQs was 95%, and essays 
plus SAQs plus MCQs was 100%, then 

the conclusion would be that (a) essays 
were the most influential question type, 
(b) essays accounted for 80% of the 
variation, and (c) addition of SAQs and 
MCQs would, respectively, account for 
only +15% and +5% more variance.
To get an overview of the most influen-
tial question types in each student co-
hort (2005 and 2006), the percentage 
marks of essays, SAQs, MCQs, and ag-
gregate marks were averaged across all 
modules and subjected to forward re-
gression analysis. The results are shown 
in Table 6 and Table 7.
There are clear differences in the results 
between the two cohorts. Overall, the 
results show that:
1. The results are not consistent across 

modules or from one student co-
hort to the next.

Module Question	type	(100	x	R2, %)
1st 1st + 2nd 1st + 2nd+ 3rd

A E (68) +S (+23) +M (+9)

B E (85) +S (+11) +M (+4)

C M (56) +S (+27) +E (+17)

D E (63) +M (+26) +S (+11)

E S (64) +E (+25) +M (+11)

F S (75) +E (+19) +M (+6)

G E (80) +S (+16) +M (+4)

Overall E (86) +S (+10) +M (+4)

Module Question	type	(100	x	R2, %)
1st 1st + 2nd 1st + 2nd+ 3rd

A S (77) +E (+13) +M (+10)

B E (68) +S (+23) +M (+9)

C E (81) +S (+12) +M (+7)

D S (68) +E (+20) +M (+12)

E M (61) +E (+29) +S (+10)

F S (81) +M (+12) +E (+7)

G M (56) +E (+25) +S (+19)

Overall S (88) E (+8) +M (+4)

Table 6 
Analysis of 2005 student cohort. Key: E = essay, S = 
SAQ, M = MCQ, 1st = most influential question type, 

2nd = second most influential question type, 3rd least 
influential question type.

Table 7 
Analysis of 2006 student cohort. Key: E = essay, S = 
SAQ, M = MCQ, 1st = most influential question type, 

2nd = second most influential question type, 3rd least 
influential question type.
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2. The most influential question type 
accounted for 56% to 85% of the 
variance in aggregate module marks.

3. Addition of a second question type 
had the benefit of increasing the 
variance accounted for by +11-26%.

4. Addition of a third question type 
had the benefit of further increas-
ing the variance accounted for by 
+4-19%.

5. Overall, essays or SAQs tended to 
be the most influential question 
type with MCQs being largely re-
dundant.

Discussion
We have investigated the effect of exam-
ination question type on student perfor-
mance to determine the optimum ex-
amination paper format for optometry 
undergraduate students. We approached 
the questions in two ways: first, by 
considering the essay-type question as 
the gold standard and comparing the 
MCQs and SAQs to it; and second, by 
constructing a four-way ANOVA to de-
termine the effects on final overall mark 
of module, gender, academic ability, and 
examination question type.
Students score significantly better on 
MCQs than essays
Investigation of the bias between essays 
and MCQs, and essays and SAQs found 
that MCQs were significantly easier than 
essays for both 2005 and 2006 cohorts. 
Although there was no significant differ-
ence between essays and SAQs in 2006, 
in 2005, essays were significantly easier 
than SAQs. Direct comparison of marks 
found that students performed better in 
MCQs than essays in both cohorts, but 
that the difference between SAQs and 
essays was significant only in 2005.
It has been argued that a problem with 
MCQ testing is that it is not represen-
tative of any real-world setting. Sup-
porters of the MCQ argue it is possible 
to construct questions that respond to 
complex cognitive objectives. For ex-
ample, assertion-reason type MCQs are 
more sophisticated in their structure, 
requiring more reasoning on the part of 
the student than is the case with tradi-
tional MCQs.10 However, it may be that 
the complexity of the language used in 
assertion-reason type MCQs may pose 
more of a problem to the student than 
the complexity of the problem framed 
within the question.

In an investigation of the impact of a 
change to the format of examination 
of a large module in economics, essay 
questions were replaced by MCQs so 
that the examination paper included 
MCQs and SAQs.12 Students reported 
that breadth and depth of understand-
ing, as well as critical thinking, were re-
quired for the examination. Within the 
exam, the SAQs seemed to focus on the 
application of theory to cases, and were 
perceived by the students to require un-
derstanding. The MCQs required the 
students to focus on coverage and fac-
tual knowledge, and were perceived by 
the students to require memorization, as 
well as some understanding.
Investigators found the students who 
performed well in the examination were 
more likely to take a deep approach rath-
er than a surface approach. They con-
cluded the addition of MCQs to SAQs 
in the examination did not have the ex-
clusively negative effect that was antici-
pated. Both quantitative and qualitative 
data suggest the change in examination 
format produced a combination of sur-
face and deep approaches to studying. 
The students perceived the examination 
was testing breadth and depth of under-
standing, and these perceptions mapped 
quite well to the intentions of the staff. 
The results of the study support the hy-
potheses that memorization and under-
standing are more closely linked than 
has been previously assumed.13

Positive characteristics of MCQs include 
high reliability of scoring, economy of 
staff time in the task, and ability to test 
breadth of knowledge. However, consid-
erable skill is required to write objective 
tests that measure higher level intellec-
tual skills. MCQs are made up of a stem 
(or the question) and four or five alter-
native answers. Of these answers, one is 
correct, and the others are distracters. 
Various factors should be considered 
when using MCQs14, and these are list-
ed below:
•	 Make	sure	the	content	is	important	

and relevant, and the standard is ap-
propriate for the group being tested.

•	 The	main	content	of	 the	question	
should be in the stem and the alter-
natives should be kept as short as 
possible.

•	 Eliminate	 redundant	 information	
from the stem.

•	 Ensure	 that	 each	 distracter	 is	 a	
plausible answer that cannot be 

eliminated from consideration be-
cause it is irrelevant or silly.

•	 Avoid	 giving	 clues	 to	 incorrect	 or	
correct answers that have nothing 
to do with the content of the ques-
tion by:
o Making sure correct and in-

correct responses are similar in 
length.

o Checking the grammar, par-
ticularly when the alternative 
is written as a completion of 
the statement in the stem.

o Distributing the place of the 
correct response equally among 
positions one to five, or one to 
four.

o Avoiding “always” or “never.”
•	 Generally	avoid	“all	of	the	above”	and	

“none of the above” as alternatives.
•	 Avoid	negatives.
•	 Do	 not	 try	 to	 write	 trick	 ques-

tions.
	•	 For	 technical	 reasons,	 use	 at	 least	

four alternative answers. Five are 
preferable but are more difficult to 
prepare.

Despite the positive value of MCQs, the 
results show that if the final year exami-
nation were changed from tri-band style 
to purely MCQs, students would score 
higher than they do with the current sys-
tem. Although testing in this way would 
make grading examination papers less 
subjective and faster, significant time 
would have to be spent on creating suit-
able MCQ questions. Forward stepwise 
regression analysis of the module marks 
compared with the overall score showed 
that MCQs were the least influential, 
and that the essay or SAQ mark was a 
more reliable predictor of overall grade.
Tables 2 and 3 show that in both years, 
the bias between SAQs and MCQs was 
not significant for all modules. Short-
answer questions are similar to MCQs 
in that they are useful for assessing reten-
tion of factual material.15 Like MCQs, 
SAQs have limited scope for addressing 
main ideas and themes. However, they 
have the advantage over MCQs that they 
are less susceptible to test-taking strate-
gies. In other words, the answer cannot 
be deduced via a process of elimination. 
They require active recall rather than 
just recognition. Short-answer questions 
are easier for the examiner to construct, 
but not as easy to score as MCQs.15
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When comparing essays to SAQs, the 
former yielded higher marks in some 
modules, whereas the latter did so in oth-
ers. These findings are supported by the 
ANOVA, in which module was found to 
have a significant effect on overall mark 
for both years (2005: F12,1526=45.65, 
P<.001; 2006: F12,1302=30.01, P<.001).
Women score higher than men.
It has been suggested that women per-
form better in essays than they do in 
MCQs owing to their reluctance to 
guess the correct answer. The findings 
of this study refute that claim as inves-
tigation of the bias between essays and 
MCQs revealed higher score in MCQs 
for women than men in 2005 and 2006. 
The gender difference in bias between 
essays and MCQs was statistically signif-
icant in 2005 but not in 2006. In 2005, 
there was no significant bias between 
SAQs and essays for men or women, 
but in 2006, women scored significantly 
higher in MCQs. The gender differ-
ence in bias between essays and SAQs 
was significant in 2006 but not in 2005. 
The ANOVA revealed a significant effect 
of gender on examination performance 
in both cohorts (2005: F1,763=11.71, 
P<.001; 2006: F1,651=5.98, P=.015). 
Women gained higher examination 
marks in both cohorts.
Key themes that have recurred in the 
discussion of education and gender over 
recent years are summarized by Pirie.16 
They include the following:
•	 Females	 generally	 outperform	

males at key levels in their educa-
tion, most notably GCSE A level 
and degree achievement.

•	 This	is	partly	a	function	of	changes	
made in the modes of assessment at 
each of those levels.

•	 These	 changes	 could	 be	 perceived	
to pose a challenge to masculinity 
and to national standards of educa-
tional excellence.

Pirie claims that past assessments at sec-
ondary and tertiary level “… tended to 
reward the qualities which boys were 
good at … risk-taking and grasp of the 
big picture,” new style assessments fa-
vor “… the more systematic, consistent, 
attention-to-detail qualities which favor 
girls.” He also states that “… girls began 
to do better, not because boys slumped, 
but because the exams were feminized.”16 
Pirie also considers that the introduction 
of continuous assessment alongside the 
unseen examination favors the female 

approach. Although he does not state 
that the female approach to studying is 
worse than the male approach, he does 
suggest that males tend to prefer the fi-
nal exam approach, and females prefer a 
program of modules and coursework.
These issues have also been discussed 
elsewhere. The fact that females are 
presumed to prefer coursework and 
are likely to be better at it than males 
because their average personality type 
coincides with skills required to per-
form well at this form of assessment has 
prompted the assumption that females 
are advantaged by the introduction of 
formally assessed coursework in their 
assessment portfolio.17 Studies have 
shown that males favor and are favored 
by examinations.18–20

The results of this study do not sup-
port these theories. In 2005 and 2006, 
women scored higher overall than men, 
despite the fact that the assessment was 
100% exam-based. As an additional 
analysis, the relationship between the 
average examination mark (mean of all 
module examination marks) and the 
mark awarded for the elective study 
module (all coursework) was investi-
gated. There was no significant differ-
ence in elective study marks between 
men and women (t=1.627, P=.107); 
and there was no significant correlation 
between examination mark and elective 
study mark for men (r=–.139, P=.06) or 
women (r=–.028, P=.83). There was a 
significant difference, however, between 
examination and elective study marks 
for men (t=2.798, P=.008) and women 
(t=4.436, P<.001), with both genders 
scoring higher on the elective study. 
This may suggest that different skills are 
tested, using these different assessment 
techniques.
Assignments and coursework are not af-
fected by time limitation or the need to 
rely on memory. As the student is able to 
consult many sources, a broader knowl-
edge base is developed, which leads to 
deeper learning. A disadvantage of this 
assessment technique is that plagiarism 
is easier than with the invigilated exami-
nation.15

Relationship between essay mark and 
overall performance.
There was a small positive correlation 
between examination performance and 
bias toward a higher mark in essay ques-
tions compared with MCQs and SAQs 
in 2005 but not 2006. This finding is 

supported by the ANOVA, in which 
academic ability affected the manner in 
which question type altered examination 
performance in 2005. Stepwise regres-
sion analysis in 2005 identified the essay 
questions as the best predictor of overall 
score. In 2006, however, the SAQs were 
the best predictor.

Conclusions
Overall, we have found that different 
examination question styles yield dif-
ferent marks from the same cohort of 
students. This supports the opinion 
that within the closed-book examina-
tion, over-reliance upon one question 
style may be detrimental, as many as-
pects of learning are not measured by 
one assessment method alone. We have 
shown that teaching style (or module) 
has a significant effect on student per-
formance in different question styles, 
and this supports the fact that marking 
of essays, for example, has been found to 
be unreliable.21 These inconsistencies are 
amplified with large group sizes, where 
students find the learning experience 
impersonal and the assessment methods 
bureaucratic.11

The essay question was traditionally 
used as the format for the end-of-year 
examination. Essays are the only means 
available of assessing a student’s ability 
to compose an answer and present it in 
effective prose.14 The continuing popu-
larity of essays as an assessment method 
in higher education also may be related 
to the assumption that the production 
of written language and the expression 
of thought are notable scholarly activi-
ties. For one of the cohorts, the essays 
were the strongest indicator of over-
all score. However, grading of essays is 
time-consuming, and there is potential 
for unreliable grading.
A lack of reliability associated with as-
sessment is a common cause of student 
discontent,22 and although, in the past, 
the power balance related to traditional 
examination may have prevented stu-
dents from questioning this reliabil-
ity, more recently, students expect their 
concerns to be addressed. Although the 
results suggest that use of MCQs would 
inflate the marks obtained, if the MCQs 
could be designed so that they assessed 
high-level intellectual skills, the issues 
of reliability of marking could be elimi-
nated. Adopting this examination style 
would also lead to more timely grading 
of papers. The difficulty would be in 
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bringing the questions for each module 
up to the required standard.
Short-answer questions require a clear 
grading key, especially if more than one 
answer is correct or if several processes 
are needed to find the final answer.14 An 
advantage of SAQs over essays is that 
more questions can be fitted into the 
same time period. They have the advan-
tage over MCQs that cueing is avoided, 
and that the student is required to give 
an answer, rather than select or guess 
from a range of options.
In terms of the overall final year assess-
ment method, changes could be made. 
At present, the majority of assessment 
takes place via end-of-year, closed-book 
exams. Seven out of nine modules are as-
sessed purely by one end-of-year exam, 
which means that most of the assess-
ment that takes place addresses declara-
tive knowledge.
Multiple-choice questions and SAQs are 
ideal for assessing basic factual knowl-
edge. Short-answer questions may more 
easily identify misunderstandings, and 
so could be useful as part of a mid-year 
test. One of the more difficult aspects of 
optometry training is bringing elements 
of different modules of the course to-
gether. For example, learning about an 
eye disease and its symptoms may be 
relatively simple, but then being able to 
link that to the type of clinical test that 
can be best used to detect or quantify 
the disease may not. This kind of cross-
referencing has been labeled discipline 
knowledge,15 and one method of as-
sessing it is by asking students to write 
a “letter to a friend,” whereby the stu-
dents describe their experiences of the 
course to an imaginary or real friend. 
A good attempt will provide integrated 
accounts of how the different elements 
of the course fit together. This exercise 
also provides a useful source of feedback 
to the teacher. This form of assessment 
could be included mid- and end-of-year 
to encourage students to take a more 
global approach, and it would be par-
ticularly useful preparation for the pro-
fessional training year.
Although we have determined that for 
the end-of-year closed-book exams, stu-
dents generally perform best in MCQs, 
perhaps the most important finding 
is that the difference in student scores 
for the three question types differs with 
module. This means it is not possible for 
us to make general assumptions about 
the optimum examination paper style 

across the board.
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