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Introduction

The important aspect of learning is domain modeling. How-
ever, any educator who begins teaching domain modeling
faces multiple challenges.1 One of the most challenging prob-

lems in the education system is to help students in developing
an effective learningmethod. The questions asked in the paper
that held per semester play a pivotal role in the endeavors to
assess the overall cognitive standards of the students.2 To help
the education system, Bloom’s taxonomy (BT) classifies the
questions into different levels.3

In exam evaluation process, the use of multiple-choice
questions (MCQs) is very common and well-accepted method
of analyzing various characteristics of medical science educa-
tion profession.4 The MCQ designing requires a strong knowl-
edgeof the subject being testedaswell as anabilityof a teacher
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Abstract Objective For the development and growth in conceptual understanding of education,
evaluation is one of the key factors of it. Improving a student’s cognitive level is highly
dependent upon the questions being asked in exams. The primary aim of this study is to
analyze the cognitive level of physiotherapy exam papers using Bloom’s taxonomy.
Material and Methods The study was performed in a Private Medical University,
Doctor of Physical Therapy Program in all 5 years ofmid-term examination of 2019. One
thousand and eighty multiple-choice questions were evaluated on revised Bloom’s
taxonomy of cognitive domain.
Results It was found that most lower order cognitive questions were asked from first-
and second-year students, whereas third- to fifth-year students were asked higher order
cognitive questions ranging from 27.5 to 38%.
Conclusion The examination analyzed the efficacy of education being provided. It
helped in finding the subject content that needs greater emphasis and clarification. The
faculty should give consideration on higher order cognitive level questions to encour-
age critical thinking among students and the medical colleges should develop the
policy on construction of question papers according to the goal of each study year.

The work was performed in accordance with the Declaration of
Helsinki including, but not limited to, there being no potential
harm to participants in this study and the informed consent of
college was obtained and their record kept confidential.
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to ask a good question in exams.5 Intelligently designedMCQs
analyze the higher order cognitive level of students such as
judgment and creation rather than simplyevaluating the recall
of information.6 The formulation of high quality MCQs is a
complex task for faculty, particularly for those who never had
go through with any training for it.7 This would be possible if
the examiner is aware of designing a question in correct way,
generally referred to as an object, comprised of a stem and
some options.8 Previously in 2008, University of Washington
created Blooming Biology Tool that helps biology instructors
with teaching practices and build classroom resources and
exams using a unified evaluation system.9 Similarly, some
other medical related exam reported the application of their
exam on BT and their findings surprised the education com-
munity with the fact that their paper was largely based on
higher order cognitive thinking that was supposed to be based
on content knowledge.10

Assessment is an essential element of a program for
teaching–learning. A continuous monitoring of learning
activities should be evaluated for giving feedback to teachers.
It is thought that few academicians have enough knowledge
that they would be able to determine the Bloom’s cognitive
level but most of them miscategorized it.11 This incorrect
identification of questions does not meet the exam standard
required for a given year and subject.

Therefore, we conducted an evaluation on a physiothera-
py exam paper to identify the cognitive level of MCQs
according to BT to upgrade the items that needed to be
updated, for developing a viable question bank for potential
use in future. The teachers would also receive feedback on
their effective teaching skill development.

Materials and Methods

A cross-sectional study was performed in Physiotherapy
College of a Private Medical University of Karachi, Pakistan.
The faculty was requested to provide the previous papers of
the Doctor of Physical Therapy (DPT) program that had been
recently donewith the exams. The exampaper was collected
from all the 5 years of DPT program. Total 27 objective
question papers were received to all subjects of their odd
mid-semester examination of 2019. Each objective paper
carries 40 MCQs throughout in all subjects and years. The
MCQ is one of the best type question, beginning with a stem
and leading statement followed by five options. One is
correct and the other four are distractors.

Following the receipt of data, MCQ was classified into
different levels of cognitive domain using revised BT. The
permission was taken via email from the Taylor and Francis
Journal to use the modified version of BT in our study.12 The
evaluation process of labeling each MCQ according to the
respective level of cognitionwas done by a thorough process;
it was assessed by two independent assessors individually,
who are experts of constructingMCQs at each cognitive level
and had multiple trainings and courses to analyze the MCQs
according to revised BT. The assessors are blinded to each
other’s evaluative answers, and at the end, the results of each
question paper were disclosed for comparison, to make sure

the accuracy in identification of level of questions. In any of
the questions where answer was distinct, the final grading
was considered by collaborative discussion of both the
assessors along with the expert panel for accuracy of results.

Bloom’s Taxonomy
In 1956, Benjamin Bloom, an educational psychologist, pre-
sented BT, a categorization of distinct objectives and skills
that teachers set for students learning.2 The BT is classified
into three domains: cognitive, affective, and psychomotor. A
cognitive taxonomy is a hierarchy, representing the higher
level that could be attained if prerequisite knowledge and
skills at the lower level are present. The lower order thinking
skills include knowledge, comprehension, and application,
whereas higher order thinking skills included analysis, syn-
thesis, and evaluation.13

In the 1990s, Lorin Anderson, a cognitive psychologist,
modified the taxonomy.14,15 Bloom’s original and revised
taxonomy is shown in ►Fig. 1.

Mentioned below is the description of each level of
modified BT that evaluates the student’s cognitive level.

Remember
Remembering or memorizing a previous learned task or
material, or any recall of information, includes a definition
or copying/duplicating material, basic principles, and known
facts. Forexample, can thestudentmemorize the information?

Understand
Students can correctly explain the history of an event, report
on the status of an organization as well as the understanding
or apprehension such that the individual knows what is
being communicated and can make use of the material or
idea being communicated without necessarily relating it to
other material or seeing its fullest implications. For example,
can the student explain ideas or concepts?

Apply
Ability to apply knowledge to actual or new situations. The
questions for programming in this category have the follow-
ing criteria: understand the concept and use it to a new
algorithm andmodify controls. For example, can the student
use the information in a new way?

Fig. 1 Bloom’s original and revised taxonomy.
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Analyze
This level requires students to break down information into
simpler parts and analyze each of it to achieve an objective. In
addition, it should be able to explain what exactly happens to
memory when the codes are executed line by line. For exam-
ple, can the student distinguish between the different parts?

Evaluate
If a student achieves this level, the student should be able to
integrate and combine ideas or concepts by rearranging
components into a new whole. For example, can the student
justify a stand or decision?

Create
This is a final level where judging, criticism, supporting, or
defending one’s own stand is involved. In the newer taxono-
my, evaluating comes before creating as it is often a neces-
sary part of the precursory behavior before one creates
something. For example, can the student construct or com-
pose a new product/invention?

The work was performed in accordance with the Declara-
tion of Helsinki including, but not limited to, there being no
potential harm to participants and the informed consent of
college was obtained and their record kept confidential.

Results

Total one-thousand and eighty MCQs of the DPT program
were analyzed on modified BT in which 200 questions were
from first year, 280 from second year, 200 from third year,
240 from fourth year, and 160 from fifth year.

The evaluation of the first-year mid-semester examina-
tion found a higher percentage of level I MCQs (94.5%)
regarding recall of information, whereas only 5.5% were of
level II, about the understanding of the concept. The findings
revealed in evaluation of second-year exams that all seven
subjects have level I questions (91.4%) among which five of
subjects also constitute level II questions, having a total
percentage of 7.14%, whereas only three subjects possess
level III questions in a very smaller proportion (1.4%).

In the third year, the level I MCQs proportion decreased to
49.5% in comparisonwith the first and second year. The level
II and IIIMCQs possessed all subjects of the third year (23 and
25%, respectively), but surprisingly level IV MCQs were also
found in two of the subjects (2.5%). The fourth year hasmuch
less level I MCQs with a percentage of 32.9%, and higher
percentage in medical condition subject, that is, 50%, where-
as all subjects possess questions between 30 and 22%. Level II
MCQ was asked in all subjects of the fourth year in between
30 and 40%. Level III was also found in all subjectswith a good
proportion of 22 to 37%. The level IV MCQs found in four of
the subjects constituted a total of 5%.

The fifth year had a total of four subjects with the least
percentage of level I MCQs among all other years, that is,
27.5%, whereas the level II and III MCQs increased in com-
parison to other years, that is, 34.4 and 35.6%, respectively.
But it was found that level IV MCQs do not constitute much
percentage as compared with fourth year; it possesses only

2.4% as a whole. There is no single question with cognitive
level of V and VI that was found in any of the academic year.
To clarify in detailwith respect to different subjects,►Table 1

represents the classification of each year of DPT program
MCQs at different levels of cognitive domain of BT.

The order of cognitive skills is summarily evaluated and
illustrated in ►Fig. 2. The first and second year had majority
questions of lower order of cognitive level, but in the third,
fourth, and fifth year, the higher order cognitive level ques-
tions were seen.

Discussion

Post-examination analysis helps to measure the effective-
ness of individual test items and study as a whole. It helps to
find the subject content that needs greater emphasis and
clarification. Further the questions that are not intent to
analyze the cognitive level can be eliminated or modified
from the question bank as per the need.

Choosing an appropriate evaluation means of measur-
ing the efficiency of study has always been a challenging
task for several medical institutions. Our research
attempts to assess the exam paper to analyze the ques-
tions on BT about what level of cognition it required to
solve the paper. It was found that in the first year the
majority of questions (94.5%) belong to recall and remem-
bering of information and 5.5% MCQs at understanding
level. All MCQs belong to lower cognitive level, and none of
them were at higher cognitive level. It is due to the fact
that they are first-year students and at the initial level they
require more focus on memorizing the information rather
than generating the information. Similarly, in the second
year, the questions belonging to level I, II, and III are 91.4,
7.14, and 1.4%, respectively.

A research done by Baig et al16 in Pakistan evaluated the
module questions on BT; they found 76% at level I, that is,
recall of information and 24% at level II. But they mentioned
it at a whole level, not at individual modules, as we men-
tioned in our study according to each year of DPT program,
because each year of student requires a different level of
questions. A teaching and learning conference17 evaluated
the performance of students on revised BT in mid-term and
final exam; students showed improved results in level IV
analysis. It was recommended to universities to endorse the
highest level of questions to challenge students.

It was revealed in our study that third, fourth, and fifth year
students have MCQs in level I, II, III and IV having higher
cognitive levels as well. The third year constitutes theMCQs at
level I, II, III, and IV with percentage of 49.5, 23, 25, and 2.5%,
respectively, whereas fourth year constitutes MCQ of 32.9% at
level I, 32% at level II, 30% at level III, and 5% at level IV. Thefifth
year has less low cognitive MCQs as compared with all other
years, which are27.5% at level I, 34.3% at level II, 35.6% at level
III, and 2.5% at level IV, respectively. This should be more at a
higher cognitive level as they were final year students and
believed to solve papers at a higher cognition level. A study
done in 2012 that aimed to incorporate BT in a pharmacother-
apeutics course to assess the effectiveness found significant
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results inknowledge, comprehension, andapplication levels as
compared with analysis, synthesis, and evaluation question
that required higher cognitive level and concluded that BT is a
key method to assess the critical thinking of students.18

Faculty should be empowered and educated to develop
MCQs for higher cognitive level. Our study represents that
there needs to be more improvement at higher cognition
level for better learning outcomes in students.

Table 1 Distribution of MCQs according to level of modified Bloom’s taxonomy

Subjects
(each subject MCQs, n¼ 40)

Level of cognitive domain

n (%)

Level I Level II Level III Level IV

First year

Anatomy II 40 (100) – – –

Physiology II 38 (95) 2 (5) – –

Introduction to computer 40 (100) – – –

Kinesiology II 31 (77.5) 9 (22.5) – –

Islamic studies 40 (100) – – –

Total 189 (94.5) 11 (5.5) – –

Second year

Anatomy IV 40 (100) – – –

Biomechanics and ergonomics 35 (87.5) 5 (12.5) – –

Sociology 30 (75) 8 (20) 2 (5) –

Exercise physiology 34 (85) 5 (12.5) 1 (2.5) –

Medical physics 39 (97.5) 1 (2.5) – –

Molecular biology and genetics 39 (97.5) 1 (2.5) – –

Biochemistry 39 (97.5) – 1 (2.5) –

Total 256 (91.4) 20 (7.14) 4 (1.4) –

Third year

Pathology and microbiology II 27 (67.5) 6 (15) 7 (17.5) –

Pharmacology II 32 (80) 2 (5) 6 (15) –

Scient. inq. and res methodology 16 (40) 11(27.5) 13 (32.5) –

Manual therapy 12 (30) 14(35) 12 (30) 2 (5)

Physical agents & electrother. II 12 (30) 13(32.5) 12 (30) 3 (7.5)

Total 99 (49.5) 46(23) 50 (25) 5 (2.5)

Fourth year

Prosthetics and orthotics 10 (25) 16 (40) 14 (35) –

Surgery II 12 (30) 12 (30) 13 (32.5) 3 (7.5)

Neurological physical therapy 9 (22.5) 16 (40) 11 (27.5) 4 (10)

Medical condition II 20 (50) 5 (12.5) 15 (37.5) –

Musculoskeletal physical therapy 15 (37.5) 14 (35) 10(25) 1 (2.5)

Evidence-based practice 13 (32.5) 14 (35) 9 (22.5) 4 (10)

Total 79 (32.9) 77 (32) 72 (30) 12 (5)

Fifth year

Pediatric physical therapy 10 (25) 20 (50) 8 (20) 2 (5)

Obs. and gynae. physical therapy 10 (25) 7 (17.5) 22 (55) 1 (2.5)

Sports physical therapy 16 (40) 15 (37.5) 9 (22.5) –

Gerontology and geriatrics rehab 8 (20) 13 (32.5) 18 (45) 1 (2.5)

Total 44 (27.5) 55 (34.3) 57 (35.6) 4 (2.5)

Abbreviation: MCQs, multiple-choice questions.
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Conclusion

It is concluded that lower order cognitive questions were
asked in earlier years, whereas senior year students were
asked higher order cognitive questions ranging from 27.5 to
38%. The faculty should ask questions to encourage critical
thinking in students. The medical college should develop the
policy on constructing question papers according to the goal
of each study year. Additionally, it is necessary to review the
exam paper to improve in future. A faculty development
program should be incorporated in all colleges to help
teachers in developing the questions.
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