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ABSTRACT

Background: It is emphasized in medical education that assessment drives learning. In 2020, during the first
COVID-19 lockdown, University College of Medicine and Dentistry made a shift towards Computer Based
Assessments (CBAs) in order to facilitate learning.

Objective: To determine undergraduate medical student’s perception for computer based assessment
environment in medical school

Methods: The cross-sectional descriptive study was conducted at the University of Lahore, Pakistan, from
May 2022 to September 2022, and included undergraduate medical students who were requested to complete
the Assessment Environment Questionnaire. Students' individual perception scores were calculated and the
means of individual domains and global scores were compared in different academic years. SPSS version 23
was used for statistical analysis.

Results: Of 574 participants, 20% of the participants were from 1 year, 20.7% were from second year, 20%
from 3" year, 19.9% from 4%year and 19.3% from final year. Generally, the students perceived their
assessment environment positive resulting in a global mean score of 67.6+13.7 out of the maximum 80. First
year students scored significantly higher (P <0.01) compared to other years.

Conclusion: The students' perception for computer based assessment environment was positive
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significant impact on student’s performance.! In
health education, assessment serves multiple
purposes. It drives learning, provides
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International license. closure of educational institutes globally thereby

disrupting education and related assessments. To
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overcome this challenge, the University College
of Medicine and Dentistry (UCMD) made a
rapid shift towards online, computer-based
assessments. Computer Based Assessments
(CBAs) have been in use since 1960 but their
true potential as an alternative to traditional
pencil and paper-based assessments was only
explored during the Covid lockdown.* CBAs
promise to be time efficient as assessments can
be conducted concurrently at several locations
and are marked automatically. Monitoring
student progress in CBAs is easier and this
enables teachers to provide students with
immediate feedback. In addition to this,
compared to paper-based assessments, a wider
range of media (such as video, graphics, etc.)
and test kinds can be used in CBAs.>®

Literature has established that the educational
environment has a profound impact on the
learning processes of the students.” What
students learn and how they learn is also
dependent upon how they think and are
assessed.® While there is a sufficient body of
literature available on assessment, the area of
assessment environment with respect to
computer-based assessments in Pakistan is
relatively under-explored. Hence the present
study was planned to explore the perception of
undergraduate  medical students  towards
computer-based assessments.

METHODS

After approval from the Institutional Review
Board (ref #: ERC/38/21/04), descriptive cross
sectional study was conducted at the University
of Lahore, Pakistan from May 2022 to
September 2022. A web-based, pre validated
Assessment Environment Questionnaire (AEQ)’,
was administered to students of first, second,
third, fourth and final year MBBS using census
sampling. AEQ questionnaire is a 20 item
questionnaire with Cronbach's alpha coefficient
(0.89), was applied to study various features of
the assessment environment in medical
undergraduates. The following four domains

were assessed on a four point likert’s scale:
feedback mechanism, learning, and
performance, information on assessment and
assessment system/procedure. The Demographic
data encompassed gender and student's year of
education.

Statistical Analysis

Data was analyzed using SPSS version 23.
Frequencies and percentages were utilized for
expressing categorical variables and mean and
standard deviations were used for continuous
variables. T-test was used to compare the mean
AEQ scores of first, second, third, fourth and
final-year students. P<0.05 was considered
statistically significant.

RESULTS

A total of 574 students participated in this study
out of which 247 (43.0%) were male and 327
(57.0%) were female. The students participated
in the study were from 1st year 115 (20.0%),
2nd year 119 (20.7%), 3rd year 115 (20.0%), 4"
year, 114 (19.9%), 4th year and final year there
were 111 (19.3%) students.

The total mean score of the entire sample was
67.6+13.7, with l1st-year students scoring the
highest at 72+9.05 followed by second-year
70£12.29, fourth year 69.8+13.6, final year
63.3+16.51 and third year 62.6£13.7 as shown in
Table 1. The lowest rated score was from the
perception of assessment system/procedure
11.6£2.23 while the highest score was
23.02+6.6, for the perception of feedback,
followed by the perception of learning and
performance 18.0 +4.33 and perception of
information on assessment 18.6+£3.9 as shown in
Table 2.1, 2.2,2.3 & 2.4).

Different academic year’s students had variable
perceptions of the assessment environment, as
there were significantly different AEQ scores
among groups. The mean AEQ score of 1st-year
students was significantly higher compared to
the students in the other years. The results of the
study highlighted that 1st-year students consider
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their assessment environment more favorable year respectively. The mean score of 3™ year
followed by 2" year, 4" year final year and 3™ was low as compared to other years.

Table 1: Mean AEQ scores of students according to the year of study

Academic Year Mean Median Mode SD
1st Year 72 74 76 9.05
2nd Year 70 73 74 12.29
3rd Year 62.6 65 76 13.7
4th Year 69.8 72 76 13.6
Final Year 63.3 66 76 16.51
Combined Classes Score . 67.6 71 .76 o137

Table 2.1: Assessment Environment Questionnaire (AEQ) mean scores

Perception of Feedback Mechanism 23.02£6.6 (mean score)
1.1 I received feedback on my performance for continuous assessment. 3.33+1.24
1.2 Ireceived feedback on my performance for final exams. 3.02+1.32
1.3 Feedback from assessors about my performance is adequate. 3.34+1.16
1.4 Feedback is given promptly after an assessment. 3.21+1.31
1.5 The form of feedback I received matches the purposes of the assessments. 3.49+1.14
1.6 Feedback from assessors about my performance is appropriate. 2.48+1.10
1.7 I receive ongoing feedback on my progress. 3.16+1.25

Table 2.2: Assessment Environment Questionnaire (AEQ) mean scores

Perception of Learning and Performance 18.0+4.33 (mean score)
2.1  The assessment system encourages me to reflect on my own performance. 3.76 £1.03
2.2 Ireceive feedback on my work from a range of sources (teachers, peers) 3.27 +1.20
2.3  The feedback I received helped me to improve my learning. 3.63 +1.09
2.4  The assessment system supports my learning. 3.77 +1.00
2.5  The feedback I received helped me to improve my grades. 3.64 +1.09
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Table 2.3: Assessment Environment Questionnaire (AEQ) mean scores.

Perception of Information on Assessment

18.6+3.9 (mean score)

3.1 .
score is made known to students.

3.2 Ireceived information about what is expected of me in any exam/ assessment.
3.3 Students receive clear information about the assessment.

3.4 I understood the assessment criteria for all the tests / exams that I took.

3.5  Assessment criteria are clearly defined.

A description of how individual assessments and exams contribute to the total

3.71+1.11

3.60 +1.07
3.75+0.99
3.80+0.97
3.80 +1.00

Table 2.4: Assessment Environment Questionnaire (AEQ) mean scores.

Perception of Assessment System/Procedure

11.6+2.23 (mean score)

4.1 Assessment in the program is conducted fairly.
4.2 Students are adequately assessed.

4.3 Learning outcomes are appropriately assessed.

3.89+0.89
3.90+0.87

3.86+0.93

DISCUSSION

The study, explored the perceptions of students
regarding the assessment environment, showed
that majority of students had a favorable opinion
of the assessment environment in terms of the
feedback process, learning and performance and
overall the assessment system. The overall mean
AEQ score of 67.6 reflect that they were similar
with the study by the developer of the
questionnaire.” The mean scores of the subscale
can be used to identify problem areas as they
provide a good idea of the strengths and
weaknesses within the assessment environment/
system.

The assessment and quality feedback go hand in
hand for enhancing students’ performance.'*!!
Feedback is the key for enhancing learning and
is essential for knowledge acquisition, training
and shaping the medical students to be effective
clinicians.!? First year students scored highest in
perception of feedback mechanism, followed by

second-year  students, thus leading the
investigators to deduce that satisfaction with
feedback is highest as the students start their
academic career, followed by a marked dip in
satisfaction during the third year, while
satisfaction with feedback related to assessment
improves in the subsequent years but it plateaus
below the level achieved during the initial year
of an academic career. A study reported that
student perception of assessment-related
feedback worsens as the years of study
progresses concurs with our findings, but our
findings further show that these perceptions do
improve after the initial drop as the students
mature with each passing year, though it never
attains the level it had at the start of the
academic life."* The exact reason for the dip in
perception in 3rd year is unclear. However, a
possible explanation may be that in 3rd year,
students are in a transition phase from basic
sciences towards clinical sciences and since
already established teacher-student relationship
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is challenged, which may create barriers in the
provision of effective feedback.

Results of various studies have shown that one
of the main advantages of CBAs is timely and
customized feedback.'*!'> However, item 1.6
“Feedback  from  assessors about my
performance is appropriate” had the lowest
mean score (2.48 ) followed by item 1.2 1
received feedback on my performance for final
exams” and item (3.02). Since both these items
are from the feedback mechanism domain, their
mean scores are in clear contradiction with the
expectations established regarding provision of
feedback in CBAs. In the second domain,
perception of learning and performance, item 2.2
“I receive feedback on my work from a range of
sources (e.g., teachers, peers)” had the lowest
mean score (3.27) which again points towards a
gap in the feedback process of the assessment
program.

This is alarming and it signifies that efforts must
be made to integrate feedback into CBAs in a
way that it can be utilized by students to
improve their performance in the next
assessments. While medical students generally
are not satisfied with the reception of feedback,
the process of giving and receiving feedback
must be improved to enhance the overall

assessment environ-ment.'°

Item 3.2, "I received information on what is
expected of me in any exam/assessment,”
obtained the lowest mean score of 3.6 from the
third domain i.e. perception of information on
assessment. These perceived weak points
suggest that students need to be informed of all
assessment-related  material  clearly  and
promptly. The WFME global standards for
quality enhancement in medical education
reiterate that the institutes make its assessment
policy clear to all stakeholders including the
students and opinion of the stakeholders must be
taken into account to reshape the assessment
system as needed.!’

All items in the sub-domain of assessment
procedure had nearly comparable mean score of

3.86-3.90. This is important as literature also
shows learner achievement is dependent on their
perception of the learning and assessment
environment.'® If students perceive the
environment to be fair and positive, they are
more likely to do better on assessments.
Students from various academic years perceived
the assessment environment in considerably
different ways, and this was reflected in the
significantly different AEQ scores they received.
The mean AEQ score for first year was
significantly higher than the rest of the years
indicating that the perception of assessment
environment is best at the beginning of the
academic journey.

There are numerous perceived benefits of
CBAs." The low-scoring items in the present
study indicate problems within the present
assessment system/environment. However, if
faculty development is given the proper priority,
these problems are not difficult to resolve.
Additionally, as CBAs in medical education are
a developing area in Pakistan, training and
workload allowances for faculty can motivate
them in streamlining policies and procedures.?

CONCLUSION

The perceived benefits of CBAs are many fold
and the results of the study indicate that majority
of the students’ consider general assessment
environment of their medical college positively.
However, some areas that require attention and
improvement such as feedback mechanism is

highlighted. Despite the lacunae identified
CBAs in medical education are an exciting

prospect and medical colleges may gradually
work toward implementing the same within their

setup in order to enhance learning processes.

Limitations

Being a cross sectional study conducted at one
institute, limits the generalizability of the results
but this research nonetheless provided a window
into the assessment environment of an institution
following computer based assessments with
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active student engagement in both curriculum
and assessment committees.

Conflict of Interest:
All authors declared no conflict of interest.

Contributors:

KA: Design and write up

SHRZ: Concept and data acquisition
TA: Analysis and interpretation of data
FZZ: Critical review

MN: Final approval and proofreading

All authors approved the final version and
signed the agreement to be accountable for all
aspects of the work.

Grant Support and Financial Disclosure:
No specific grant was taken for this research
from any funding agency in the public,

commercial or not-for-profit sectors.

Data Sharing Statement:

The data that support the findings of this study
are available from the corresponding author
upon reasonable request.

REFERENCES

1. Moghaddam AK, Khankeh HR, Shariati M,
Norcini J, Jalili M. Educational impact of
assessment on medical students’ learning at
Tehran University of Medical Sciences: a
qualitative study. BMJ open. 2019; 9(7):
€031014.d0i:10.1136/bmjopen-2019-031014

2. Elshama SS. How to use and apply
assessment tools in medical education?.
Iberoamerican J Med. 2020; 2(4): 351-359.
doi:10.5281/zenodo.3 978444

3. Epstein RM. Assessment in medical
education. N Eng J Med. 2007; 356(4): 387-
396.doi:10.1056/nejmra054784

4. Dong, D.Educational assessments in the
COVID-19 era and beyond, National
Academy of Education. United States of
America. Retrieved on 13 Jun 2023 from:

10.

11.

https://policycommons.net/artifacts/1735989
/educational-assessments-in-the-covid-19-
era-and-beyond/2467638/.CID:
20.500.12592/vtnvn6

Cantillon P, Irish B, Sales D. Using
computers for assessment in medicine. BMJ.
2004;329:606.doi:10.1136/bmj.329.7466.6
06

Hochlehnert A, Brass K, Moeltner A,
Juenger J. Does medical students' preference
of test format (computer-based vs. paper-
based) have an influence on performance?.
BMC Med Educ. 2011; 11(1): 1-6.doi:10.11
86/1472-6920-11-89

of the
educational environment of a new medical
school, Saudi Arabia. Int J Health Sci
(Qassim). 2013;7(2): 150-159.d0i:10.12816/
0006039.

Al-Mohaimeed A. Perceptions

Adam SK, Mazlan NA, Selvakumar S, Teh
XH, Idris F. Undergraduate students’
perception on assessment experience in a
Malaysian medical school: Comparison
among gender, ethnicity and phase of study.
[IUM Med J Malaysia. 2021;20(3):doi:10.3
1436/ imjm.v20i3.1647

Hiong Sim J, Ting Tong W, Hong WH,
Vadivelu J, Hassan H. Development of an
instrument to measure medical students’
perceptions of the assessment environment:
initial validation. Med Educ Online. 2015;
20(1): 28612. doi:10.3402/ meo.v20.28612

Khamis S, Selamat A. The Use of Feedback
in the Classroom Assessment: A Case
Study. Int J Acad Res Progress Edu Dev.
2019; 8(3): 325-334.doi:10.6007/1IJARPED/
v8-13/6426

Subheesh N, Sethy SS. Learning through
assessment and feedback practices: A
critical review of engineering education

J Shalamar Med Dent Coll  Jan-June-2023 Vol 4 Issue 1

16



12.

13.

14.

15.

settings. EURASIA J. Math., Sci Tech. Ed.
2020; 16(3): em1829.doi:10.29333/ejmste/
114157

Castro MABe, de Almeida RLM, Lucchetti
ALG, Tibiriga SHC, da Silva Ezequiel O,
Lucchetti GIMSE. The Use of Feedback in
Improving the Knowledge, Attitudes and
Skills of Medical Students: a Systematic
Review and Meta-analysis of Randomized
Controlled Trials. Med Sci Educ. 2021;
31(6):2093-2104.d0i:10.1007/s40670-021-0
1443-3

Ali N, Ahmed L, Rose S. Identifying
predictors of students’ perception of and
engagement with assessment feedback.
Active Learn High Educ 2018. 19(3), 239—
251. doi: 10.1177/ 1469787417735609

Van der Kleij FM, Eggen TJ, Timmers CF,
Veldkamp BPJC, Education. Effects of
feedback in a computer-based assessment
for learning. Comput Educ. 2012; 58(1):
263-272. doi: 10.1016/j.compedu.2011.07.0
20

Fui CS, Lian LH. How do Students
Perceived Computerized Feedback as
Effective?. EURASIA J Math Sci Tech Ed.
2018; 14(6): 2669-2682.doi:10.29333/ejms
te/90265.

17.

18.

19.

20.

. Adarkwah MA. The power of assessment

feedback in teaching and learning: a
narrative review and synthesis of the
literature. SN Soc Sci. 2021; 1(3): 75.doi:10
.1007/s43545-021-00086

MacCarrick GR. A practical guide to using
the World Federation for Medical Education
(WFME) standards. WFME 1: mission and
objectives. Ir J Med Sci. 2010; 179: 483-
487. doi: 10.1007/s11845-010-0541-z.

Munir M, Ali MS, Igbal A, Farid MF,
Siddique M. Relationship between learning
environment and performance of students at
university level. Humanit Soc Sci. Rev.
2021; 9(3): 877-884. doi: 10.18510/h
ss1.2021.9385

Daryazadeh S, Faghihi A. Experiences of
Medical Students About Computer-based
Testing: A Qualitative Study. Educ Res Med
Sci. 2020; 9(2).doi:10.5812/erms.1070 35.

Debuse JC, Lawley M. Benefits and
drawbacks of computer-based assessment
and feedback systems: Student and educator
perspectives. Br J Educ Technol. 2016; 47
(2): 294-301.doi:10.1111/bjet.12232

17

J Shalamar Med Dent Coll

Jan-June-2023 Vol 4 Issue 1



