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Abstract: Aims and Objectives: To evaluate the levels of cognitive, psychomotor and affective domains in
undergraduate, post graduates and super specialty medical students and to identify the domains in which the
medical students need improvement.

Methods: Cross sectional study: The scores obtained in various methods of evaluation among 9551 under
graduates, 657 Post graduates and 317 Super specialty medical students who underwent medical education in
2012 under the Tamil Nadu Dr.M.G.R.Medical University in various methods of evaluation were analysed in
this study to determine their cognitive, affective and psychomotor domains and the scores they obtained were
analysed in this study. The scores were compared to identify the deficient domains.

Results: In this study, it was noted that Grade Il score (50-70%marks) was obtained by majority of the
students irrespective of the course they study while compared to grade I and Grade IIl. Among 9551 medical
undergraduates, 16.8% were deficient in psychomotor domain and less than 10% were deficient in other two
domains and there was no association between domains and scoring marks.. But in contrast, 15.4% post
graduates were deficient in cognitive domain and 27.3% super specialties were deficient in affective domain
.While comparing domains and scoring marks, significant association was noticed among post graduates (p
value 0.000) and superspecialities (p value 0.002). Thus it was proved that undergraduates needed skills to
improve psychomotor domain.

Conclusion: Undergraduates need skills to improve in psychomotor domain.
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I.  Introduction

Evaluation of medical education in the affiliated medical colleges of any university is important to
know whether the University has achieved the objectives and goals of the education programs prescribed by the
university. In the medical education given by this university under study, evaluations are made by methods
which involve mechanisms for determining the cognitive, affective and psychomotor domains of medical
students. This evaluation helps us to provide feedback to the students on their progress or performance and to
measure the effectiveness of teaching style, content of lesson and to succeed motivation in students. This study
aims to analyse and compare the scores obtained by undergraduate, postgraduate and superspeciality medical
students in these various evaluation methodologies and to identify the domains in which the medical students
need improvement.

II.  Materials and methods

This cross sectional study was done on Medical graduates, postgraduates and super specialities studied
under the Tamil Nadu Dr.M.G.R.Medical University in the year 2012. Nearly 9551 Undergraduates, 657 post
graduates and 317 Superspecialities underwent medical education in 2012. Their performance was determined
by various evaluation techniques to determine Cognitive, Affective and Psychomotor domains. These
techniques are a review of those with clear conclusion about their validity and reliability in the context of
medical education. Cognitive domain was assessed by theory papers with long essays and short answer question
for undergraduates and Theory papers, and dissertation for post graduates and super specialities. Affective
domain was evaluated by viva voce for undergraduates, post graduates and super specialities. Psychomotor
domain was evaluated by practical/clinical and OSCE/OSPE for undergraduates, postgraduates and super
specialities. Students’ performance was categorized in to three groups based on marks scored as follows: Grade
I- above 70% , Grade II - 51-70% and Grade III - below 50%.

Statistical analysis

All the data analysis was carried out using SPSS- ver 17. Results were expressed as frequency and
percentage. Association between variables was assessed using chi-square. p value < 0.05 was considered as
statistically significant.
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III.  Results
Out of 9551 medical under graduate students evaluated, 556 (6%) students obtained grade I, 8234
(86%) obtained grade II and 761(8%) obtained grade III in their theory exam which showed their level of
cognitive domain. Similarly , 528(7%) scored grade I, 7420(77%) scored grade II and 1593(16%) obtained
grade III in their practical/clinical/lOSCE/OSPE, determining their level of psychomotor domain. 815 (9%)
obtained grade I, 8001(83%) obtained grade II and 735 (8%) obtained grade III in viva voce, and this
determined their affective domain. Statistically significant association was not observed using chi-square while

comparing grading and domains among undergraduate medical students (p value 0.187) this is tabulated in table
1.

Assessment method/Domain Grade I Grade I1 Grade IIT
(>70% marks) (50-70% marks) <50% marks) p-value
Cognitive
(Theory exam) 556(6%) 8234(86%) 761(8%)
Psycomotor 0.187
(practical /clinical/ OSCE/OSPE) 528(6%) 7420(77%) 1593(16%)
Affective
(Viva Voce) 815(9%) 8001(83%) 735(8%)

Table 1: Evaluation of undergraduate medical students (p value < 0.05 considered as statistically significant)

It is ascertained from the above table that Grade Il was taken in all domains by most of the students.
While comparing the Grade III scored in different domains by the students, it is obviously noted that more
students scored less than fifty marks in psychomotor domain.

Out of 657 postgraduates, 31 (5%) obtained grade I, 528(80%) got grade 11 and 101(15%) got grade III
in theory examination showing their levels of cognitive domains. Similarly 28(4%) got grade I, 589 (89%)
scored grade II and 40(7%) got grade III in practical/clinical/ OSCE/OSPE showing their levels of psychomotor
domain. 127 (19%) got grade 1 ,521(79%) obtained grade Il and 9 (2%) got grade III in viva voce showing their
levels of affective domain. More students showed Grade III in cognitive domain. Statistically significant
association was observed while comparing grading and domains among postgraduate medical students (p value
<0.050) This is tabulated in table 2.

Assessment method/Domain Grade I Grade I1 Grade 111 p-value
(>70% marks) (50-70% marks) <50% marks)

Cognitive

(Theory exam) 31(5%) 528 (80%) 101 (15%)

Psycomotor (practical/clinical/lOSCE/OSPE)
28(4%) 589 (89%) 40 (6.9%) 0.050

Affective

(Viva Voce) 127 (19%) 521 (79%) 9(2%)

Table 2: Evaluation of postgraduate medical students (p value <0.05 considered as statistically significant)

Out of 317 superspecialities, 27(8%) got grade I, 238(76%) got grade II. 52 got grade III (16%) in
theory showing their level of cognitive domain. Similarly 15 (5%) got grade 1. 216 (68%) got grade Il and 86
(27%) got grade III in viva voce showing their levels of affective domain. Similarly 16(5%) got grade I, 282
(89%) got grade II and 19 (6%) got grade III in practical/ clinical/lOSCE/OSPE showing their levels of
psychomotor domain. More students showed grade III in affective domain. Statistically significant association

was noted among super specialities while comparing domains and grades (p value 0.002) This is given in table:
3.

Assessment method/Domain Grade I Grade I1 Grade I1 p-value
(>70% marks) (50-70% marks) <50% marks)

Cognitive

(Theory exam) 27(8%) 238 (76%) 52 (16%)

Psycomotor 0.002

(practical/clinical/lOSCE/OSPE) 16(5%) 282 (89%) 19 (6%)

Affective

(Viva Voce) 15 (5%) 216 (68%) 86(27%)

Table 3: Evaluation of superspecialities (p value <0.05 considered as statistically significant)

From the above findings, it is noted that more number of undergraduate medical students scored grade
III (less than 50% marks) in clinical/practical/ OSCE/OSPE showing that their psychomotor domain to be
improved by skills in these exercises. Similarly more number of post graduates scored grade III in theory
showing that their cognitive domain to be improved and more no of superspecialities scored grade III in viva
voce showing that their affective domain to be improved.
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IV.  Discussion
This study was formulated to evaluate the various methods adopted by the university to determine the
cognitive, psychomotor and affective domains of medical undergraduates, postgraduates and superspecialities
who underwent medical education in this university. Since assessment drives education, it can be argued that all
the assessment techniques identified as being currently used in medical education can be employed to assess
critical thinking and reasoning in order to drive the educational goals of fostering and developing critical
thinking in the medical graduates.

Undergraduate Medical Stuents Performances

Grade III scoring was taken by more number of undergraduates in clinical/practical exam which
determined their psychomotor domain thus showing need for improvement of practical skills. Along with the
present case studies, emphasis can be given to simulations, demonstrations, video demonstrations etc which are
the skills needed to improve this domain as it was already explained by Nadia et al study [1]. High achievers as
well as low achievers performed better in SAQ as compared to MCQ and MEQ. Instead of using single
assessment tool multiple assessment tools should be used in definite proportion to assess the cognitive domain
of UG medical students.[2] But in contrast ,study done by Varun Kohli et al reported that the medical education
unit of the institution could train faculty on appropriate teaching and assessment methods that might drive active
learning[3]. Cinematic teaching methodology may be provided and movie scenes can be included to promote
empathy because it reaches the learners’ affective domain.[4] Multiple Choice Questions are easy to mark but
very difficult to construct with high validity and fidelity especially at higher levels of cognitive assessment.[5,6]
Structured Answer Questions and Long Essay Questions may be easier to develop at higher levels. However,
studies have shown that testing at any level with SAQs and LEQs is fraught with the dangers of lack of
construct validity both in the question and the key (known as item writing flaws) and inter — rater bias.[7] Oral
examination too, when carefully administered may very well do the same with the added benefit of measuring
communication skills both verbal and body language and general attitudes and behavior.[8-10]

Psychomotor skill need imitation,manipulation,precision,articulation and naturalization. As suggested
in the national guidelines for educating GMS instructions to improve psychomotor skill, the students should be
allowed to learn individual parts of skill during demonstrations. The students should be given ample time to
practice a skill before being tested. There should be a constant direct supervision by the teachers. Make the
students to prepare a skills check list for every practical/clinical exercises. Each practical/clinical session should
end with a correct performances or demonstration of the skill.[31] Students OSEE performance video
recordings, cardiac and pulmonary sounds audio recordings, electronic learning portfolios also can help the
students to improve this skill.[32]The teaching learning method of integrated teaching improves the cognitive
domain and makes positive attitude towards education.

Post graduates Medical Students Performance

Grade 111 scoring was taken by more number of postgraduates in theory exam which determined their
cognitive domain showing the need for improvement in the preparation for writing theory exams .The
postgraduates are now expected to answer ‘reason out’ questions in theory for which all topics need to be
thoroughly read with understanding and concentration. Also, group discussions, seminars and journal clubs with
detailed discussion about the topics are essential. Attending CMEs regularly is another way to update and clear
the doubts. . Increasingly, students are being presented with problem — solving scenario in OSCE or its variants
and in practical and clinical examinations. The use of reflective writing and its addition in assessment repertoire,
360° evaluations, work-place and work — based evaluation, Mini — CEX exercises, peer and self assessment
techniques, all increase the content in assessment of critical thinking, reflection and problem — solving.[11-18]
Direct observation of clinical and practical skills, attitudes and behaviors using long and short cases, OSCE or
any of its variants like TOACS and OSPE are indispensable tools of higher order skill and attitude measurement
if applied correctly[19,20]. Long and Short cases can be standardized and made nearly as objective as
OSCE[21-27].

Super specialitity Medical Students Performance

Grade III was obtained in viva voce in more number of superspecialities showing that these students
should need skills to improve their affective domain. This can be improved by making them to serve as a coach
for others who have habits of procrastination or to serve as a mentar for others as suggested by wendy-duncan
Heartt et al.[28]. Also students should be encouraged to have more interaction during clinical hours because
best learning occurs when there is active discussion as suggested in the final report 2014 by Sharan King et
al[29]. As suggested by Gosling et al [30]. There should be changes in the teacher’s conception and teaching:
Offen from a teacher centered to a student centered perspective.
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V.  Conclusion
Undergraduates were deficient in psychomotor domain, post graduates in cognitive domain and

superspecialities in affective domain. Researchers suggest that the learning experience of medical students can
be improved by structured and systematic clinical teaching; To improve the psychomotor skill, short frequent
practice sessions over a long period of time, to improve physical practice and procedures like demonstrations,
stimulations etc., to improve mental practice may be recommended. Faculties may be advised to plan clinical
encounters keeping in mind a specific set of curricular objectives, rather than teaching opportunistically on
whatever case comes along.
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