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Abstract 

The multiple choice questions (MCQs) have 
been accepted as an effective method of testing 
knowledge at medical examinations, and are 
widely used in student evaluation at both under­
graduate and postgraduate level. Besides, some 
studies have demonstrated that the negative scor­
ing system of MCQs, which is the commonly used 
scoring system has theoretical and logistical ad­
vantages, and student anxiety levels have only a 
minor influence on it. A questionnaire based ear­
lier study carried out among second year medical 
students has revealed that the Multiple True/False 
type format MCQs have been accepted by the 
majority, but not the negative scoring system. So 
far, no study has been carried out to demonstrate 
whether there would be a change in attitudes of 
students in a favorable manner towards True/False 
type MCQs with time course during their under­
graduate career. A simple questionnaire, printed 
in English, using keys to mark for each item was 
distributed among a batch of second year students 
after a pretest, and two years later, the same ques­
tionnaire was readministered to the same batch 
of students using the same procedure. 

The study reveals that the majority of students 
on both occasions preferred the use of MCQs in 
their evaluation (59.4% in the second year and 
87.4% in the fourth year; P<0.05), and consider it 
to be the most objective method of assessment 
(59.9% in the second year and 79.5% in the fourth 
year; P<0.05). However, the majority on both oc­
casions felt that the negative scoring system in­
crease their anxiety (85.3% in the second year 
and 87.1% in the fourth year; P, N.S), and penal-
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izes them ( 75.8% in the second year and 82.6% 
in the fourth year; P, N.S), and agree that the nega­
tive marking should not be retained (70.1% in the 
second year and 73.9% in the fourth year; P, N.S). 

With experience and familiarity, students had 
developed greater acceptance of the use of True/ 
False type MCQs at their undergraduate exami­
nations. However, there is no such favorable shift 
towards the existing negative scoring system 
(without carryover effect), despite more experience 
with time course, and therefore, the present mark­
ing system of MCQs should be re-evaluated by 
the academic staff and educationists. 

Introduction 

The Multiple Choice questions (MCQs) are 
now an inescapable part of the assessment of stu­
dents at most undergraduate and postgraduate 
medical examinations. The MCQs are probably 
the most widely used component of objective tests1. 
They are used as a method of testing knowledge, 
and for ranking purposes*. Of the many formats 
available, Multiple True/False Completion type is 
the most widely used format in medical examina­
tions1. 

The True/False type MCQs have been criti­
cized by some3'4. However, despite such criticisms, 
many advantages have also been attributed to this 
form of assessment. There is no restriction of hav­
ing only one 'true' or 'false' response, and the length 
and homogeneity of responses are not mandatory2. 
It is also easier for the candidates to answer as 
no coding is involved. Some studies have have 
even observed that properly structured MCQs are 
capable of testing many different aspects of sub­
ject knowledge5, but with limited test reliability, 
because of its capability of mostly measuring 
concept mastery abilities of a candidate, while 
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tapping a low level of intellectual skills6. It has also 
been demonstrated that a considerable number of 
questions are needed to ensure a sufficiently reli­
able score, if essay questions are used instead of 
MCQs 7 8. From the point of examiners, MCQs are 
easy to administer, and correction is less time 
consuming, and question banks also can be de­
veloped with improved items, based on statistical 
analysis of answers for future use2. 

Rees in 1986 observed that True/False type 
MCQs help students learn specific components 
of the subject matter, but would not lead to a gen­
eral increase of knowledge in the subject9. Some 
items of MCQs also could be reused for future 
examinations because the test-retest reliability of 
properly structured MCQs have been found to be 
high9-10-11. 

Several groups of investigators have also 
looked into the disadvantages and limitations of 
True/False type MCQs, and believe that it is not 
the best method to test higher order cognitive skills, 
and to measure different taxonomic levels of cog­
nitive domain3'4'12-13. It is also incapable of testing 
or improving other skills such as writing, self di­
rected learning and clinical ski l ls 1 3 ' 1 4 1 5 . 

There is also much discussion on the nega­
tive scoring system of MCQs, which is commonly 
used for student evaluation at undergraduate medi­
cal examinations. There are two types of negative 
scoring systems: one in which negative marks from 
one question is carried over to the next as prac­
ticed at most postgraduate medical examinations6, 
and the other, without carryover effect16 as in the 
present study. Two questions, which often arises 
when using this system are whether (i) students 
should be penalized for incorrectly answered ques­
tions and (ii) it increases student anxiety, and re­
duce their performance at examinations. 

So far, no study has been carried out to dem­
onstrate whether there would be a change in stu­
dent perceptions towards True/False type MCQs 
during their undergraduate career with time course. 
Hypothesizing that student attitudes towards 
MCQs change with time course in a favorable 

manner (i) for the use of MCQs as part of the evalu­
ation at final undergraduate medical examinations 
and (ii) towards the negative scoring system of 
the present evaluation, and produce less anxiety 
with experience, this study was carried out. 

Materials and Methods 

A simple questionnaire, printed in English, and 
using keys to mark for each item was distributed 
among 156 second year medical students at Uni­
versity of Kelaniya, Sri Lanka following a pretest. 
After two years, the same questionnaire using the 
same procedure was readministered to 119 stu­
dents available on the day belonging to the same 
batch, now in their fourth year. Incomplete ques­
tionnaires were rejected and all completed and 
valid questionnaires were analyzed using the EPIN 
program. 

Results 

The study reveals that the majority of medi­
cal students in the second year and when they 
were in the fourth year of academic studies, pre­
ferred the use of True/False type MCQs in the evalu­
ation process at their final undergraduate exami­
nations (59.4% in the second year and 84.7% in 
the fourth year; P<0.05; Fig.1). Only 26% and 
13.6% of second and fourth year students respec­
tively disagreed. The majority of students also 
found the MCQ method of evaluation to be the most 
objective assessment at examinations (79.5% in 
the second year and 59.9% in the fourth year; 
P<0.05; Table 1). The students also observed that 
the True/False type MCQ format was the best MCQ 
format (48.3% in the second year and 61.9% in 
the fourth year; P<0.05; Table 1). 

The study has disclosed that the majority of 
students on both occasions had felt that the nega­
tive scoring system (without carry over effect) 
adopted for marking MCQs should not be retained 
(70.1% in the second year and 73.9% in the fourth 
year; P, N.S; Fig. 2; Table 1). It was also revealed 
that the negative scoring system of MCQs at ex­
aminations increases student anxiety (85.3% in 
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the second year and 87.1% in the fourth year; P, 
N.S; Fig. 3; Table 1), and reduces their performance 
(74.1% in the second year and 79.9% in the fourth 
year; P, N.S; Fig. 3). It has also shown that the 
existing marking system was found by the major­
ity of students to be penalizing them (75.8% in the 
second year and 82.6% in the fourth year; P, N.S; 
Fig. 3, Table 1). 

Discussion 
(I) Discussion of Methods 

The questionnaire was simply worded in En­
glish, and keys were used for every item for ease 
of answering. Therefore, it was unlikely that any 
difficulties of comprehension would have arisen. 
Furthermore, a pretest was carried out in a ran­
dom sample of 16 students in the second year, 
and with a random sample of 18 students, when in 
the fourth year, in order to ascertain any difficulties 
in answering. All the students in the samples on 
both occasions answered the questionnaires com­
pletely. Since the questionnaire were administered 
to all the students present at the times in that batch 
of students on both occasions (156 second year 
students and 119 students in the fourth year), 
though slightly different in size, the samples were 
comparative in all respects. Prior to administration 
of the questionnaire, clear verbal instructions on 
not to discuss among themselves, while answer­
ing were given, and sufficient time allowed (30 min) 
to complete and hand over the questionnaires. 

(ii) Discussion of Results 

As shown in Fig. 1 and Table 1, the major­
ity of second year students, and when they were 
in the fourth year (59.4% of second year students 
and 84.7% of fourth year students), preferred the 
use of True/False type MCQs in the assessment 
at undergraduate medical examinations. A statis­
tically larger percentage of students in the fourth 
year, compared to when they were in the second 
year accepted this method of evaluation, most likely 
due to the greater familiarity with the format and 
the technique of answering MCQs with time course. 
The majority of students (48.3% in the second year 
and 61.9% in the fourth year) also accepted the 
Multiple True/False format to be the best MCQ 
format (Table 1). 

' There are a large number of MCQ formats 
available for framing MCQs such as the One Best 
Response (the format used at GCE examinations), 
Matching type, Multiple True/False Completion 
type and Assertion-Reason format1. Although the 
medical students were not familiar with all the for­
mats available for MCQ presentation, their advan­
tage and limitations, it is likely that they com­
pared this format to the One best Response, which 
they were familiar with during secondary school 
(Table 1). However, these results are in agreement 
with those of others1. 

It has been observed that the majority of 
students found the True/False MCQ format to be 
the most objective of evaluation methods, which 
is in agreement with earlier results 1 . When 
compared to other forms of evaluation, such as 
the Modified Essay Questions(MEQ), Open 
Ended Questions(OEQ), viva voce, practical 
assessments etc., it is likely that the preferabil-
ity reflects the ease with which the MCQs could 
be scored, since it involves little effort in terms of 
comprehension, speech and other skills 1- 1 3 1 4 . 

The study however, demonstrated that a 
lesser percentage of fourth year students, when 
compared to, two years earlier, found MCQs to 
be the most objective method (59.1% Vs 79.5%; 
Table 1). The shift in attitude could be explained 
by the fact that when in the fourth year, they have 
become familiar with the MCQ format, its advan­
tages and disadvantages and limitations, and 
some find that it is not suited to test higher order 
cognitive skills 3- 4- 1 3, and the associated negative 
scoring system was also found to be penalizing15-16. 
Another factor could be the frequent use of 
undefined imprecise terms such as rare(ly), 
common(ly), characteristic(ally) etc., and the dis­
proportionate number of 'true' and 'false' items17. 
Candidates have a right to expect the examiners 
to be fair and accurate, while examination boards 
must have a moral and ethical duty to ensure the 
reliability and validity of MCQ examination. The 
use of undefined imprecise terms is unaccept­
able with this responsibility17. 

However, despite more experience and famil­
iarity with MCQ answering, the majority of stu-
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dents in the second year (70.1%), and when they 
were in the fourth year (73.9%) still did not accept 
the negative scoring system of MCQs (Fig. 2; 
Table 1). There are a large number of studies, 
which have been carried out to assess the effect 
of negative marking on student perceptions and 
the method itself 1 3 , 1 8 1 9 . According to some stud­
ies, the negative scoring system has advantages, 
such as encouraging the student to make an 'edu­
cated guess' when needed, in marking the correct 
answer, but not 'blind guessing'18, and it discr­
iminates 'no knowledge' from 'incorrect knowl­
edge'13,18. These groups of researchers also state 
that the negative scoring system of MCQs if not 
used, then complex and educationally question­
able post examination adjustments have to be 

made to ensure a reasonable spread of marks for 
ranking, and a plausible mean mark, and thereby 
achieving a normal distribution of marks can be 
difficult13. These studies do not agree with the find­
ings of the present study. It could be because the 
(i) students feel that the penalty adds no new 
information about their knowledge18, (ii) anxiety 
caused by this system of marking may unfairly 
disadvantage more anxious s tudents 1 5 , 1 6 , 1 9 , 
(iii) marks subtracted from other areas may re­
sult in scores not closely reflecting knowledge19 

and (iv) medical practice has a large component 
of guessing and any approach, which imposes a 
penalty for incorrect answers reflect an unusual 
view of medical practice as an 'exact science'18. 

Table 1 

Year Agree Disagree Not Sure 

MCQs should 2nd 82(59.4%) 36 (26%) 20(14.5%) 
be used in the 
final exam 4th 100( 84.7%) 16(13.6%) 2(1.7%) 

It is the most 2nd 91(59.9%) 52(34.2%) 9(5.9%) 
objective method 4th 93(79.5%) 18(15.4%) 6(5.1%) 

True/False format 2nd 71(48.3%) 23(15.6%) 53(36.1%) 
is the best 4th 73(61.9) 27( 22.9) 18(15.3) 

Negative scoring 2nd 31(22.6% 96(70.1%) 10(7.3%) 
should be retained 4th 22(19.1%) 85(73.9%) 8(7%) 

Negative marking 2nd 128(85.3%) 15(10%) 7(4.7%) 
increases anxiety 4th 101(87.1%) 12(10.3%) 3(2.6%) 

Negative marks 2nd 75(75.8%) 13(13.1) 11(11.1%) 
penalizes me 4th 76(82.6%) 8(8.7%) 8(8.7%) 

Table 1. Shows (i) in the Upper panel, the students attitudes towards the use of MCQs and their Objective-
ness at the final examinations and (ii) in the Lower panel, the students attitudes towards the negative scoring 
system (Upper rows in each horizontal column - second year students and lower rows in each horizontal 
column - fourth year students) 
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Furthermore, s tudents on both o c c a s i o n s a l so 
felt that the n e g a t i v e scor ing s y s t e m i n c r e a s e s 
their anxiety ( 8 5 . 3 % in the s e c o n d year and 8 7 . 1 % 
in the fourth year), and r e d u c e s their performance 
(Fig. 3 ; Table 1). T h e majority w e r e a l s o of the 
opinion that this s y s t e m of marking unfairly penal­
i zes them (Fig. 3 , Table 1) .The candidates taking 
True/False type MCQs, which h a s a negat ive scor­
ing s y s t e m a l so omit i tems, b e c a u s e of the fear 
of losing m a r k s 1 4 1 5 1 6 . This is in a g r e e m e n t with 
the findings of the present study. However, s o m e 
s tudies have demonstrated only a minor influence 
of the negat ive scoring on student anxiety, and it 
d o e s not appear to alter s tudent ranking to any 
significant d e g r e e 1 3 . However, it is quite evident 
that if the s tudents are adv i sed accordingly on the 
b a s i s of the i t ems t h e y had omitted at a MCQ 
examination, they t ended to improve their perfor­
m a n c e , a l t h o u g h m a d e m o r e errors , t h e r e b y 
resulting in a rise in the rankings 1 4 . Another rea­
s o n for the s tudents to b e against a negat ive scor­
ing s y s t e m could b e b e c a u s e of an e l e m e n t of 
'guess ing' or any other, s u c h a s a g e n u i n e mis­
take, where they may h a v e to alter their initial re­
s p o n s e , but would not for fear of losing marks. 
However , a n o t h e r s tudy h a s found that of the 
c h a n g e s m a d e , only about 2 2 % were from correct 
to incorrect, about 4 0 - 4 5 % were incorrect to cor­
rect and about 3 2 % from incorrect to incorrect 2 0 . 
Therefore, it is apparent that changing the initial 
r e s p o n s e in the p r e s e n c e of a negat ive scoring 
s y s t e m is unlikely to penal i ze s tudents . 

Therefore, it is evident that desp i te more ex­
per ience and familiarity with the scoring s y s t e m 
of MCQs with time c o u r s e , s tudents percept ions 
of the negat ive scoring s y s t e m is a negat ive o n e 
in all r e s p e c t s t e s t e d in the present study, and 
therefore, the current marking s y s t e m n e e d s to 
b e re-evaluated to m a k e it more acceptab le to stu­
d e n t s . 

In addition to re-evaluating the negat ive scor­
ing sys t em, a s h a s b e e n found to b e n e c e s s a r y in 
this study, the improvements , which can be m a d e 
to expand the s c o p e and objec t iveness of MCQs 

will make True/False type MCQs a more objective 
and fair m e a n s of a s s e s s m e n t . Such s t e p s include 
the proper structuring of MCQs to avoid ambiguity, 
undefined imprecise terms, double negat ives and 
finding the right ba lance b e t w e e n 'true' and 'false' 
i tems in M C Q s 9 1 0 ' 7 2 1 . The MCQs could a l s o b e 
structured to test at least s o m e higher domains by 
having a graph, chart, a s e t of data or a c a s e his­
tory a s the s t em for interpretation 2 2. 

S E C O N D Y E A R S T U D E N T S 

157. 

F O U R T H Y E A R S T U D E N T S 

Km 

A -AGREE 
DA -DISAGREE 

Figure 1 . Medical students preference (%) to have 
Multiple True/False type MCQs at final un­
dergraduate examinations.The Top figure 
indicates s e c o n d year s t u d e n t s and 
the Lower figure indicates fouth year 
students (A, agree; DA, disagree; NS, not 
sure). 
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bLt-ONU YEAR S T U D E N T S 

AGREE DISAGREE NUT SUltd 

A -ANXIETY INCREASES 
B -PERFORMANCE REDUCES 
C -PENALIZES ME 

SI-COND Yr M" STUDENTS 

A -AGREE 
DA-DISAGREE 
NS-NOT SURE 

Figure 2. The student percept ions of the nega ­
tive scor ing s y s t e m of Multiple True/ 
F a l s e type MCQ format. Top figure in 
d i c a t e s s e c o n d y e a r s t u d e n t s a n d 
L o w e r f igure i n d i c a t e s fourth y e a r 
s t u d e n t s (A, a g r e e ; DA, d i s a g r e e ; N S , 
not sure ) . 

Figure 3. The s tudent percept ions on anxiety, 
performance and penal iz ing a s s o c i -
a t edwi th the nega t ive marking. Top 
f igure i n d i c a t e s s e c o n d y e a r s t u ­
d e n t s a n d L o w e r f igure i n d i c a t e s 
fourth year s t u d e n t s ( A, anxiety in­
c r e a s e d ; B, reduced performance; C, 
scor ing s y s t e m p e n a l i z e s s t u d e n t s ) . 

Conclusions 

With m o r e e x p e r i e n c e a n d familiarity with 
Multiple True/False type MCQ format and answer­
ing t echn iques , s t u d e n t s had d e v e l o p e d greater 
acceptability of the u s e of MCQs in the evaluation 
at their undergraduate medical examinat ions with 
time c o u r s e . The majority of them a l so find that 
this method of evaluation to b e the most objective 
of a s s e s s m e n t methods adopted. However, despite 
greater exposure , the majority of medical s tudents 
did not appear to a c c e p t the negat ive scoring s y s ­
t em of MCQs, and would not prefer it to b e re­

tained, a s they found it to be a penalizing method 
of marking, which a l so increased their anxiety, and 
reduced performance at examinations. Therefore, 
there appear to b e no favorable shift towards the 
negative scoring s y s t e m despi te more exper ience 
and exposure to the method, and the marking s y s ­
tem n e e d s to be re-evaluated by the educationists 
and a c a d e m i c staff. It is a l so s u g g e s t e d that while 
improving the s c o p e and o b j e c t i v e n e s s of True/ 
Fa l se type MCQs by improving its structuring, it 
is useful to have other m e t h o d s of evaluation at 
medical examinat ions , w h e r e M C Q s a l o n e had 
b e e n used . 

Journal of the Ceylon College of Physicians 



Medical student perceptions of MCQs with time course 41 

References 

1. Wig K L . Assessment in Medical Education. Trends 
and Tools. SEARO-WHO Project Report 1995:5-20. 

2. Guilbert J J. Item analysis. In Educational Handbook 
for health personnel. WHO Offset Publication WHO, 
Geneva; 1992; 35:4.77-4.85. 

3. Veloski J J, Rabinowitz H K, Robeson M R. Cueing in 
multiple choice questions: a reliable, valid and eco­
nomical solution. Proceedings of the Annual Confer­
ence on Research in Medical Education. 1988; 
27:195-200. 

4. Veloski J J, Rabinowitz H K, Robeson MR. A solution to 
the cueing effects of multiple choice questions: the 
UnQ format. Medical Education 1993; 27(4): 371 -375. 

5. Premadasa IG. A reappraisal of the use of multiple 
choice questions. Medical Teacher 1993; 15(2-3): 
237-242. 

6. Richardson R. The multiple choice true/false question: 
what does it measure and what could it measure?. 
Medical Teachert 992; 14 (2-3): 201 -204. 

7. Day S C, Norcini J J. The validity of an essay test of 
clinical judgment. Academic Medicine 1990; 65: 
39-40. 

8. Norcini J J, Discrens D, Day S C. The scoring and 
reproducibility of an essay test of clinical judgment. 
Academic Medicine 1990; 65:41 -42. 

9. Rees P J. Do medical students learn from multiple 
choice examinations? Medical Education 1986; 20(2): 
123-125. 

10. Schwartz P L, Crookes T J, Seins K J. Test-retest reli­
ability of multiple true/false questions in preclinical 
medical subjects. Medical Education 1986; 20: 
399-406. 

11. Koeslag J J, Schach S R, Melzers C W. A reappraisal of 
the use of the phi-coefficient in multiple choice ex­
aminations. Medical Education 1986; 20:46-52. 

12. Anbar M. Comparing assessments of students 
knowledge by computerized open ended and multiple 
choice tests. Academic Medicine 1991; 66(7): 
420-422. 

13. Pamphlett R, Farnill D. Effect of anxiety on perfor­
mance in multiple choice examination. Medical Edu­
cation 1995; 29:297-302. 

14. Fleming P R. The profitability of 'guessing' in multiple 
choice question papers. Medical Education 1988; 22(6): 
509-513. 

15. Goonewardene I P. A reappraisal of true/false type 
multiple choice questions for undergraduate medical 
examinations. XXXIII International Congress of Physi­
ological. Sciences. St Petersburg 1997: p 097.01. 

16. Ferdinandis H, Goonewardene IP, Dissanayake A S. 
Student perceptions of the Multiple Choice Questions. 
The Kandy Society of Medicine 19th Annual. 
Conference, Research Abstracts 1997; 19:5. 

17. Holsgrove G, Elzubeir M. Imprecise trems in UK mul­
tiple choice questions:what the examiners think they 
mean. Medical Education 1998; 32:343-350. 

18. Whitby C G. Marking system for multiple choice exami­
nation. Medical Education 1977; ii: 210-220. 

19. Isaacs G. In: Multiple Choice Testing. Higher Education 
Research and Development Society of Australia, 
Campbeltown 1994. 

20. Shahabudin S H. Pattern of answer changes to 
multiple choice questions in physiology. Medical 
Education 1983; 17(5): 316-318. 

21. Ferland J J, Dorval J, Levasseur L. Measuring higher 
cognitive levels by multiple choice questions: a 
myth? Medical Education 1987; 21(2): 109-113. 

22. Case S M, Swanson D B. Extended matching items: a 
practical alternative to free-response questions. 
Teaching and Learning in Medidne1993;5:107-115. 

Vol. 32, No. 1, 1999 


