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INTRODUCTION

ABSTRACT

Background: Short answer question (SAQ) is an excellent tool for assessment.
Objective of this study was to understand the practices adopted in answering
SAQ, assessment of reliability and validity of SAQ and faculty feedback on
valuing SAQs.

Methods: A cross-sectional study was done in the Department of Pharmacology
of a Government Medical College in Central Kerala from December 2018-
January 2019. The study participants were given 10 minutes to answer the two
chosen SAQs after which the response sheets were collected and valued by 2
independent examiners. Feedback on correction of the same questions was sought
from Pharmacology faculties of various Medical Colleges through online survey.
The data were analysed using SPSS software.

Results: 100% participants attempted to answer the SAQ ‘Definition of a drug’
but none of them came out with the World Health Organisation definition of drug.
For the second SAQ, “Two uses of atropine’ around 25(20.8%) participants had
written two uses of the drug correctly. The reliability was 0 for ‘definition of a
drug’ and 0. 50 (95% CI 0.082-0.702) for ‘Two uses of atropine’ and both the
questions had no validity. The feedback on valuing definition and two use of
atropine was variable.

Conclusions: None of the students wrote definition of a drug correctly and
majority gave multiple responses to uses of atropine instead of two valid
responses. The short answer questions we tested were found to have moderate to
no reliability and no validity. The faculties had variable perceptions in valuing
the two short answer questions.
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focal tool that quantifies the cognitive skills and it
capitalizes on spontaneous generation of answers bridging
learning to real-life situations. It may be open-ended or

Assessment in Pharmacology has developed over years
and the choice of the most appropriate instrument is highly
contested. The essay questions, be it structured or modified
assess the evolution of a concept in its wholesome and
concentrates on the higher orders of cognitive domains
rather than mere recall. Even though the Multiple Choice
Questions has been well accepted in terms of reliability
and resource effectiveness for cracking the entrance into
the medical undergraduate and postgraduate courses, it has
been perceived to be equivalent or inferior to other test
instruments.? The Short Answer Questions (SAQ) is a
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closed and assess a wider dimension of the Knowledge
domain from recall to comprehension, and some
application.® The versatility of SAQ lies in eliciting
simple, short responses to demanding expression of a
student’s clinical reasoning and decision-making skills.
Though deemed to help facilitators in offering
remediation, the inherent problems with SAQ lies in the
resource intensiveness in construction and marking of
written  responses, subjectivity, and inter-observer
variability in scoring candidates.* This study was done
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with an aim to understand the practices adopted by
students in answering short answer question, to study the
reliability and validity of SAQ under study and to obtain
faculty feedback about valuing short answer question in
Pharmacology.

METHODS

This was a cross-sectional study done in the Department
of Pharmacology of a Government Medical College in
Central Kerala for a period of two months (December
2018-January 2019). Since there were no ethical issues the
clearance from Ethics Committee was not sought.
‘Definition of a drug’ and ‘Two uses of atropine’ were
chosen as the short answer questions in this study. After
completing sessions related to the selected SAQ, during a
Pharmacology Lecture hour, the study participants were
informed about the study by the Principal Investigator. All
students who were willing to participate in the study were
included after getting informed consent. After 10 minutes,
the responses were collected. Anonymity was not
maintained so as to provide constructive feedbacks to the
students. The answers were reviewed and valued by 2
independent examiners and data were entered into an excel
sheet by the investigators. Apart from age and gender the

parameters studied were completeness, correctness,
reliability and validity of the answers. A Google fillout
form was circulated through WhatsApp, as a group
message as well as personal invites among the
Pharmacology faculties of various Medical Colleges in
Kerala to elicit their responses towards correction of the
same questions. The data were sorted and entered into
Statistical Package for the Social Science (SPSS) software
version 16 (SPSS Inc, Chicago, USA). Descriptive data
were expressed using frequencies and percentages.
Reliability was tested by Intraclass correlation coefficient,
two-way mixed effect model using an absolute agreement
definition. Validity was checked by Cohen’s Kappa
statistics.

RESULTS

Around 120 third semester undergraduate medical students
participated in the study. There were 81 (67.5%) female
and 39 (32.5%) males of mean age 20£2.08 years. The first
short answer question was to define a drug. Even though
100% participants attempted to answer it, none of the
participants came out with the World Health Organization
definition of drug.

Table 1: Characteristics of answers of participants.

| Number of participants _
Response rate to both questions 100%

Correctness of ‘Definition of drug’ (2
marks)

None of the participant gave WHO definition of drug

Examiner 1- 0-120 (100%)
Marks awarded for ‘Definition of drug” Examiner 2-0-106 (88.3%), 0.5-9 (7.5%), 0.75-2 (1.7%), 1-2 (1.7%), 2-1 (0.8%)
Intra Class Correlation Coefficient-0.00

Correctness of ‘Two uses of atropine’

25 (20.8%) participants had written correctly ‘only’ uses of the drug (22 wrote 2
correct responses; 2 wrote 3 correct responses; 1 wrote 5 correct responses)

Types of Responses to ‘Two uses of
atropine’

25(20.8%)- two uses of the drug

18(15%) - incorrect uses

66(55%) -action of the drug+ use

11(9.2%) - incorrect usesz action of the drug

Marks awarded for ‘Two uses of

Examiner 1---0-13 (10.8%), 1-56 (46.7%), 2-51 (42.5%)
Examiner 2----0.5-2 (1.7%), 1-17(14.2), 1.5-19 (15.8%), 2-82 (68.3%)

atropine’ Intra Class Correlation Coefficient-0.50 (0.082-0.702)
Table 2: Number of responses versus number of correct uses written by participants.
Number of Number of Correct Uses Total |
responses 0 1 2 3 4 5 |
1 1 1 0 0 0 0 2
2 9 40 22 0 0 0 71
3 3 12 13 2 0 0 30
4 0 3 8 1 0 0 12
5 0 0 2 1 1 1 5
Total 13(10.8%) 56(46.7%) 45(37.5%) 4(3.3%) 1(0.8%) 1(0.8%) 120
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The second short answer question was ‘Write two uses of
atropine.” All the participants attempted to answer the
question but there were variable responses among the
students as shown in Table 1. Around 25 (20.8%)
participants had written two uses of the drug, 18 (15%)
wrote incorrect uses, 66 (55%) wrote action of the drug at
least once as their response, 11 (9.2%) wrote both incorrect
uses as well as actions of the drug. Of the 120 participants,
45 (37.5%) listed 2 uses of atropine correctly, while four
participants wrote three and one each wrote four and five
uses of the drug correctly. Instead of giving 2 responses for
two uses of the drug, the responses ranged from 1 to 5 as
shown in Table 2. Of the 45 participants who listed two
uses of atropine correctly 22 (48.9%), 13 (28.9%), 8
(17.8%), 2 (4.4%) had given 2, 3, 4 and 5 responses
respectively as shown in Table 2.

The reliability was tested using the Intra class correlation
coefficient which was 0 for ‘definition of a drug” and 0.50
(95% CI 0.082-0.702) for ‘Two uses of atropine’. The
validity was tested using Inter rater reliability with
Cohen’s Kappa. However, examiner 1 had awarded 0
marks for all the participants for definition of drug and
examiner 2 had not awarded O marks for any participants
for “Two uses of atropine’ hence no measures of
association were computed as at least one variable in each
2-way table upon which measures of association were
computed was a constant.

The perceptions of Pharmacology faculties of various
institutions in Kerala on valuing the 2 SAQs under study
were collected through a Google fillout form. Around 70
faculties responded to the questionnaire of which 53
(75.7%) were females and 17 (24.3%) males. There were
10 Professor, 12 Associate Professors, 30 Assistant
Professors and 18 Lecturers/ Junior Residents. For the first
question regarding valuing the definition of a drug
faculties were divided into equal halves as shown in Figure
1.

m Will award full
marks if the
concept is correct
because studying
definition is useless

35, 50%

35, 50%

m Will award full
marks only if the
WHO definition is
written verbatim

Figure 1: Opinion on valuing ‘Definition of a drug’.

On the question regarding valuing ‘Two uses of atropine’
majority of the faculty 35 (50%) responded that they would
give full marks only if specific uses are written with
rationale as shown in Figure 2. In a further statement for

the question 'Write two uses of atropine' if the student
writes anything related to atropine, majority 52 (74.28%)
stated that they will not give any marks while the rest said
that they will give some marks.

m Will give full marks if
actions are enlisted
because uses are based on
action of drugs

m Will give full marks if any
uses of anticholinergics
are enlisted

35, 50%

o m Will give full marks if
29,41% specific uses are enlisted

m Will give full marks only
if specific uses are written
with rationale

Figure 2: Responses to valuing a question on ‘Two
uses of atropine’ with 2 marks.

On enquiring about the attitude of faculty towards the
practice of writing ‘Multiple responses instead of two
responses’, majority 39 (55.7%) stated that they would
give full marks ‘only’ if the student writes 2 responses
which are correct. However as shown in Figure 3, there
were multiple response from some of the faculties who
wanted to give marks for correct answers regardless of the
number of incorrect responses written along with it.

student writes 3 response of

which first is incorrect and last 2 _ 1

are correct

student writes 3 responses of
which first 2 are correct and last
is incorrect
student writes multiple responses

say 5 of which only 2 are correct - 11
and others are incorrect

students writes 2 responses 54
which are correct F

0 20 40 60
Number of responses*

23

*Some faculties gave multiple responses

Figure 3: Perception on correcting ‘Two uses of
atropine’ based on the number of responses of
students.

DISCUSSION

Reliability is one of the most important elements of test
quality and validity is arguably the most important criteria
for the quality of a test.> Reliability refers to the extent to
which assessments are consistent. We need reliable
instruments with internal consistency so as to measure
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student achievement. This should not make any difference,
whether a student takes the assessment in the morning or
evening; today or tomorrow.® There are several methods
for computing test reliability including test-retest
reliability, parallel forms reliability, decision consistency,
internal consistency, and inter-rater reliability.> The values
for reliability coefficients range from 0 (no reliability) to
1.0 (perfect reliability). If the reliability of a standardized
test is above 0.80, it is said to have very good reliability; if
it is below 0.50, it would not be considered a very reliable
test.5 Validity refers to the accuracy of an assessment
whether or not it measures what it is supposed to measure.
Even if a test is reliable, it may not provide a valid
measure. The ways to estimate the validity of a test include
content validity, concurrent validity, and predictive
validity.5

In this study authors have analyzed the reliability of two
short answer questions one was definition of drug which
had an Intraclass correlation coefficient of 0 which means
that it was not a reliable short answer question. Authors
could not assess the validity of the question because
examiner 1 had awarded 0 marks for all the participants for
definition of drug. The WHO (1966) has given a
comprehensive definition. ‘Drug is any substance or
product that is used or is intended to be used to modify or
explore physiological systems or pathological states for
the benefit of the recipient’.” This question was deemed to
be non- reliable and it may be owed to the faculty feedback
that concept is important than correctness of the WHO
definition. Another point that may contribute to the
variability in the response is that students may not have
studied the definition at all.

The second question under study was ‘Two uses of
atropine’ which had an Intraclass correlation coefficient of
0.50 [95% Confidence Interval 0.082-0.702]. This shows
that this question had fair reliability. Pham et al, opined
that drawbacks of an open-ended exam include less
reliability and consumption of resources in construction,
delivery, and marking which is reiterated in this study.’
The low reliability of the question may be attributed to the
fact that many students wrote action of the drug instead of
writing the use of the drug.

On obtaining the perception of the faculties it was evident
that many faculties would mark mechanism of action of
the drug as correct when use of the drug is asked. There
were also faculties who would give marks for 2 correct
answers even if the total number of responses ranged from
3 to 5 with incorrect answers in between. The question
*Two uses of atropine’ becomes a valid assessment tool
only when it invites answers like used for fundoscopy,
refractive error testing, organophosphate poisoning,
Muscarine type (Early) mushroom poisoning, sinus
bradycardia, as pre-anaesthetic agent and not when we
elicit answers like it causes mydriasis, block muscarinic
receptors, causes tachycardia, antisecretory action or any
use of other anticholinergics.” Schuwirth and van der
Vleuten opined that, how a question is asked is more

important than how the question is answered.® However,
authors think that how a question is answered also matters.
Some faculties opined that they would give full marks for
the uses only if the use is properly justified with the
rationale for use. Listing use is just recall whereas writing
the rationale for the use invokes higher order of thinking
like understanding and application. Pham et al, opined that
the prerequisite of an SAQ to provide justification for each
answer to obtain additional marks capitalizes on
intermediate steps in thinking and hence if a single-format
approach is used, the appropriateness and degree of
“scaling” should be carefully considered.!

Examiners act as a further source of error as they introduce
internal adjustments which create inter-rater variability.
As in this study while examiner-1 gave 0 for all definitions,
examiner-2 did not give 0 for answer on uses of atropine.
The low ICCs which suggest high inter-rater variability
between examiners is a matter of apprehension similar to
another study conducted.* Expert examiners are prone for
subjectivity by deviating from the proposed model/key
answer.*

Single Best Answer questions have become more and
more widely accepted owing to testing of a wide range of
topics with high reliability with the ease of machine
marking with definitive correct answer regardless of the
interpretation on the part of the examiner.® However, the
short comings include validity, quality of distractors and
cueing. Very Short Answer Questions (VSAQ) developed
by Sam et al, is machine marked in which students give a
very short answer which typically consists of three words
or less.

An ideal instrument should foster deep learning rather than
cracking the question. SAQ and VSAQ are good tools for
formative assessment and may be used as a closed as well
as open book tool that require students to produce better
memory or construct an answer, than tools that require
students to recognize an answer,%11

The main limitation of the study was that only two short
answer questions were under study. The test conducted in
students was a surprise test which could have added to the
unpreparedness and hence incorrect answers. Test-retest
reliability was not assessed.

CONCLUSION

The two short answer questions we tested were found to
have moderate to no reliability and no validity. The
faculties had variable perceptions in valuing the two short
answer questions. Authors should ensure the reliability and
validity of these questions with the use of model answers
with clear marking guidelines detailing both appropriate
and inappropriate student answers. There should be strict
guidelines for examiners on what to do, when the student
writes multiple responses with correct and incorrect
answers.
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