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Abstract

Background: Self-directed learning (SDL) is an essential teaching-learning method for transforming medical students into lifelong
learners. In SDL, learners are responsible for undergoing their learning process and gradually shifting learning control from teacher
to themselves. However, First-year MBBS students are in need of receiving training and support to become self-directed learners.
Hence, the present study aimed to evaluate the outcomes of adopting SDL alone as well as supplementing SDL with a lecture for
first-year MBBS students in biochemistry.

Objectives: Implementation of self-directed learning activity in Biochemistry and evaluation of its outcome for first-year MBBS
students.

Methods: A Cohort study was carried out to investigate first-year MBBS students in the Department of Biochemistry at SVIMS, Tiru-
pati. The study was conducted in two sessions. In session one, Lecture cum SDL was implemented; whereas in session two, only SDL
was employed. A pre-and post-test was performed before and after completion of both sessions. Pre- and post-test answer sheets
were evaluated, and students’ perception forms were analysed.

Results: There was a statistically significant increase in post-test scores compared to pre-test scores. Moreover, there was a statisti-
cally significant increase in post-test scores of Lecture cum SDL session compared to post-test scores of SDL session alone.
Conclusions: Overall performance of the students was improved when a topic was taken as a didactic lecture followed by an SDL

session; this may have been indicative of an improvement in learning outcomes when adopting SDL module.
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1. Background

Self-directed learning (SDL) is an essential teaching-
learning method for transforming medical students into
lifelong learners, which enables them to identify their
learning needs, allocate resources, formulate learning ob-
jectives, and evaluate the learning process throughout
their medical career (1). Self-directed learning, as pro-
posed by Knowles, is one of the critical components of
adult learning (2). Knowles describes SDL with seven cru-
cial components as a process in which individuals take
the initiative, with or without the help of others, in diag-
nosing their learning needs, formulating goals, identify-
ing human and material resources for learning, choosing
and implementing appropriate learning strategies, and
evaluating learning outcomes (2). Mezirow have pointed
out that "No concept is more central to what adult edu-
cation is all about than SDL" (3). In SDL, the learner is ac-
countable for his learning process. Learners select the re-
sources and methods of learning with the help of teach-

ers who act as facilitators. Gradually, the learning con-
trol shifts from teacher to learner. Self-directed learning
is one of the teaching-learning methods used in medical
education. Under the new Competency-Based Medical Ed-
ucation (CBME) curriculum, the Medical Council of India
(MCI) has recommended SDL as a mandatory method for
undergraduate medical students to study all subjects. Out
of the total 280 hours of teaching allotted, according to
the new CBME curriculum in Biochemistry, 20 hours have
been assigned for SDL to deal with the subject in 1st phase
of MBBS (4, 5). In SDL, medical students should take the ini-
tiative in their learning to deal with an educational chal-
lenge and as a promising methodology for lifelong learn-
ing in medicine (6). Lifelong learning is a necessity to
cope with fast-expanding medical knowledge. Medical in-
stitutes worldwide are now emphasizing on adoption of
SDL (7, 8). Itis an additional benefit for teachers and learn-
ers, and helps curriculum makers to choose this method
in alignment with some other learning objectives. The
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conduct of SDL is quite variable in different places as stu-
dents from different parts of the country differ in their cul-
tural and social backgrounds (5, 8). Hence if students were
subjected to didactic lectures alone without active learn-
ing, they could lose interest in the early part of gradua-
tion. With a large group of students who are slow learn-
ers and coupled with limited trained faculty, lecture-based
teachings are often considered less productive. Moreover,
many apprehensions exist among medical faculty regard-
ing "when" the SDL should be implemented? For "which"
topic it should be implemented? And "how" it should be
implemented? Therefore, further clarification of the con-
cept, conduct, and placement in the new curriculum can
play a vital role in the acceptability and implementation
of SDL (9, 10). First-year MBBS students mostly need train-
ing and support to become self-directed learners. This sup-
portis necessary as the students are not ready at the begin-
ning of the undergraduate medical course for self-directed
learning and usually depend on the teacher until they pass
through different phases of MBBS (11). A study by Frambach
et al. investigating students from three medical schools
has suggested that students from different cultures are
progressively accustomed to the principle of SDL from year
to year (12). Specific modules in the curriculum play sig-
nificant roles in promoting SDL in the early phase of med-
ical studies. Kidane et al. have emphasized that Problem
based learning, tutorial discussion, and tutors have strong
influences on self-directed learning (13). In contrast, other
curricular components, such as lectures and assessments,
negatively influence students’ SDL (13).

2. Objectives

Given the above background, the present study aimed
to evaluate the outcome of adopting SDL for first-year MBBS
students in biochemistry along with supplementing SDL
with a lecture.

3. Methods

This cohort study was undertaken to investigate the
volunteer first-year MBBS students from Department of
Biochemistry in October, 2021 in a tertiary care hospital
in South India. It was designed to be conducted in two
sessions. Of 177 first-year MBBS students, 158 students re-
sponding to questionnaires and attending both sessions
were included in the study. First-year MBBS students who
were absent for even one session were excluded from the
study. Written informed consent was obtained from all vol-
unteered participants. The study was conducted after ob-
taining approval from the institutional ethics committee.

In session one, Lecture cum SDL was implemented,
whereas in session two, only SDL was employed. Pre-test
and post-test were conducted before and after the comple-
tion of both sessions. Pre-and post-test answer sheets were
evaluated, and students’ perception forms were analyzed
based on a 5-point Likert scale.

Step 1: Potential, team-based SDL topics for sessions one
and two were selected based on the new curriculum of bio-
chemistry. Pre-test and post-test questionnaires consist-
ing of five 1-point, multiple-choice questions relating to the
topic for sessions were prepared.

Step 2: Session one was started by the facilitator giv-
ing a 1-hour lecture on the topic selected for that session.
After the lecture, the students were sensitized about the
SDL method and were given five days to assess and fill the
gaps in their knowledge of the discussed topic on their
own. A pre-test was conducted after the completion of
the lecture. Total students were divided into groups, and
a leader was selected for each group on a volunteer ba-
sis. Facilitators were in continuous communication with
students to guide and help them find resources like text-
books, related videos, scholarly articles, etc. To this end,
students were encouraged to utilize the central library.
Group leaders communicated with their respective groups
for the given five days and shared the information with
their team members. After five days, students were asked
to present the topic allotted to their group to other groups,
and each group was given 10 minutes for their presenta-
tions. Students were encouraged to submit their topics as
PowerPoint presentations, Flip charts, Skits, and debates.
The facilitator ensured that all the students in each group
were involved by contributing to the presentation. Af-
ter completing their presentations, facilitators gave feed-
back about their learning outcomes based on the quality
of their explanations about knowledge gaps and the relia-
bility of the sources from which they had collected the in-
formation. A post-test was performed after the completion
of the session.

Step 3: Session two SDL was implemented in the same
way as session one, except that the lecture before SDL was
omitted. A pre-test was completed before the session, and
a post-test was conducted after the session on the allotted
topic.

Step 4: After completion of the sessions one and two,
all participants were asked to fill out the perception and
feedback form about the SDL sessions. The given form con-
sisted of 10 close-ended questions about workload, team
effort, acquisition of new knowledge, etc. The forms in-
quiring about students’ perceptions of SDL were prepared
based on a 5-point Likert scale rating from 5-strongly agree
to 1-strongly disagree. Students were also requested to
reflect on how this session affected their perception of
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SDL, and their opinions were sought by asking a few open-
ended questions.

Step 5: Both pre- and post-test answer sheets were eval-
uated without giving any negative marks, and students’
perception forms were analyzed and entered into excel
sheets.

Statistical Analysis: The obtained data were expressed
as mean =+ standard deviation. Statistical analysis of pre-
test and post-test data from each session was performed
using paired t-test. The differences among post-test scores
from both sessions were compared using an unpaired t-
test. A two-tailed P-value of < 0.05 was considered statis-
tically significant. Students’ perception form, prepared
based on a 5-point Likert scale, about SDL was analysed in
percentage terms of agreement or disagreement on the
statement. All statistical analyses were performed using
Microsoft Excel spreadsheets and the Statistical Package
for social sciences for Windows 25.0 (SPSS Inc., Chicago, IL,
USA).

4. Results

The scores obtained in both sessions’ pre-and post-test
were compared. A statistically significant increase was ob-
served in the mean scores obtained for post-test of both
sessions compared to pre-test scores (Table1). A statistically
significant increase was also detected in post-test scores
of session one compared to post-test scores of session two
(Table 2). The response rate of student’s perception and
feedback obtained from survey forms was 100%. Students’
perception form evaluating SDL based on a 5-point Likert
scale was analyzed in percentage terms of agreement or
disagreement on the statement (Figure 1). In total, 93% of
students believed that facilitator’s guidance played a sig-
nificant role and that SDL helped them utilize the available
resources effectively.

Table 1. Comparing the Means of Pre-test and Post-test Scores of Both Sessions

Sessions Pre-test Score (n= Post-test Score (n P-Value
158) =158)

Lecture and SDL 3.05 4 0.95 3.78 £ 0.72 <o0.001*

Only SDL 227+ 0.83 328+ 0.85 < 0.001%

Abbreviation: SDL, self-directed learning.
2 Significant at the 0.05 probability level.

Moreover, 92% of students were of the same opin-
ion that SDL facilitated further understanding of a topic,
87% of them agreed that SDL sessions helped them iden-
tify their strengths/weaknesses, and 86% of them believed
that these sessions were engaging and interesting. How-
ever, 33% of students partially agreed that SDL was time-
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Table 2. Comparing Means of the Post-test Scores of Both Sessions

Score Lecture and SDL (n =158) SDL (n=158) P-Value

Post test score 378+ 0.72 3.28 £+ 0.85 < 0.001*

Abbreviation: SDL, self-directed learning.
? Significant at the 0.05 probability level.

consuming, and 10% believed that SDL was stressful. Stu-
dents’ feedback was collected by posing a few open-ended
questions and recording their responses to the questions
(Table 3). Majority of the students argued that self-directed
learning motivated them and gave them a sense of respon-
sibility for their studies.

5. Discussion

Self-directed learning has been recognized as a promis-
ing methodology for lifelong learning in medicine. In
the present study, the mean scores of the post-test for
both sessions (P < 0.001) were significantly higher than
those of the pre-test, suggesting that SDL was an effective
teaching/learning method. Comparing the mean post-test
scores obtained in both sessions revealed a statistically sig-
nificant increase (P < 0.001) in Lecture cum SDL session
scores in comparison with scores from SDL session alone,
indicating that SDL supplemented with an introductory
lecture produced more favorable outcomes. Other pre-
vious studies had reported similar findings (11, 12), sug-
gesting that a hybrid teaching module was capable of en-
hancing students’ performance (14, 15). Training first-year
MBBS students to become successful self-directed learners
as well as providing them with support from faculty, are
essential. This support, in particular, is necessary because
the students are not familiar with self-directed learning at
the beginning of the undergraduate medical course and
largely depend on their teachers until they pass through
different phases of MBBS (15). However, further studies
on different stages of MBBS should be conducted across
the country in order to corroborate this assumption. Lee
et al. examined the relationship between curricular ele-
ments and SDL, and demonstrated that the lectures corre-
lated with SDL positively regarding six curricular compo-
nents (16). They also discovered that tutorial discussion
and unit/case objectives correlated with SDL weakly (16).
Furthermore, Shokar et al. determined that self-directed
learning improved students’ performance (17). In a sys-
tematic final analysis review which included 59 studies ex-
ploring 8011 learners and 25 studies (42%), Murad et al. re-
ported that SDL was moderately associated with the knowl-
edge domain and that SDL was more suitable for adult
learners who had already had background knowledge and
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Percentage of agreement with the statement by students for

.

closed ended question

SDL sessions help me to understand my strengths..
SDL sessions require facilitators motivation,..
SDL sessions are engaging and interesting
SDL sessions help in effective utilization of..
SDL sessions helps to perform better in assessments
SDL sessions are time consuming
SDL sessions are stressful
SDL sessions improve my further understanding..

SDL is an effective Teaching- Learning method

0

oint Likert scale
61

13 0 m Strongly agree
Agree
66 60
Neutral
61 130 Disagree
51 70 = Strongly disagree
66 100
40 25 3
46 4
65 80
66 80
20 40 60 80 100 120

Figure 1. Percentage of students’ agreement on the statement by closed-ended questions based on 5-points Likert scale

Table 3. Students’ Feedback on Self-directed Learning Activity Obtained Using Open-ended Questions

Set of Questionnaires to Assess Self-directed Learning Activity

The Students Response

What is your motivation for self-directed learning?

What are the difficulties you face when adopting self-directed learning?

Did you attend self-directed learning sessions at school?

Did attending self-directed learning session help you achieve more
favourable learning outcomes?

How can a facilitator help you with self-directed learning?

To understand and communicate more effectively. Exploring the knowledge
about the subject.

Time management and some topics are difficult to self-understand. Finding
information through resources.

Majority No: we didn’t attend self-directed learning sessions at school.
Majority yes.

By giving clear instructions on how to read, giving guidance on necessary
information, and introducing appropriate resources.

put their learning immediately into practice (18). There-
fore, they recommend that SDL should be adopted as an ef-
fective strategy for medical students in their later years of
medical school or residency and internship (18). Further-
more, the feedback from students revealed that majority
of them had a positive attitude toward this strategy. Tak-
ing into account the results from the present study, it was
emphasized that adopting a sensible combination of di-
dactic lectures and self-directed learning may have been
more effective than implementing either method alone.
These findings were in line with the results from a few
other studies (19, 20). A study by Pai et al. carried out in
India found no influence of didactic lecture on SDL (10).
They attributed this finding to a heterogeneous mix of stu-
dents with different learning abilities and variations in the
learning environment (10). In our study, however, the ef-

fect of SDLon students with different learning abilities was
not explored. Therefore, it was recommended that fur-
ther studies should be conducted in order to compare the
knowledge increment among students achieving highest
and lowest scores.

5.1. Conclusions

Active participation of the students plays a significant
rolein gaining knowledge when adopting SDL. Overall, stu-
dents’ performance was improved when they attended a
short lecture about the topic before the implementation
of SDL. Students perceived the activity as a valuable learn-
ing experience and appreciated the benefits of active, self-
directed learning. Therefore, it was highly recommended
that a sensible combination of lectures and SDL, rather
than the implementation of SDL alone, should be used for
teaching first-year MBBS students.

] Med Edu. 2022; 21(1):2126957.



Thota S et al.

Footnotes

Authors’ Contribution: Study concept and design: S. T.,
H.D.N.and A. B,; acquisition of data: S. T., H.D. N.and A. B;
analysis and interpretation of data: S. T. and H. D. N.; draft-
ing of the manuscript: S. T. and H. D. N,; critical revision of
the manuscript for important intellectual content: S. T., H.
D.N. and A. B; statistical analysis: S. T. and H. D. N.; admin-
istrative, technical, and material support: S. T., H. D. N. and
A.B,; study supervision: S. T., H.D.N. and A. B,;

Conflict of Interests: The authors declared no conflict of
interests.

Data Reproducibility: The data presented in this study
are uploaded during submission as a supplementary file
and are openly available for readers upon request.

Ethical Approval: The study was conducted after obtain-
ing approval from the institutional ethics committee (IEC:
1231)

Funding/Support: None.

Informed Consent: Written informed consent was ob-
tained from all participants, and the participation was en-
tirely voluntary.

References

1. Agrawal P,Verma N.Implementation of a self-directed learning mod-
ule for undergraduate medical students in biochemistry: sharing of
an experience. International Journal of Advances in Medicine. 2020;7(2).
doi: 10.18203/2349-3933.ijam20200094.

2. Knowles MS. Self-directed learning: A guide for learners and teachers. Illi-
nois, USA: Follett Publishing; 1975.

3. Mezirow J. A critical theory of self-directed learning. New Dir Adult
Contin Educ.1985;1985(25):17-30. doi: 10.1002/ace.36719852504.

4. Medical Council of India (MCI). Competency-Based Undergraduate Cur-
riculum for the Indian Medical Graduate. New Delhi, India: Medical
Council of India (MCI); 2018.

5. Agrawal P, Verma N. Prediscussion and Postdiscussion Assessment
Scores in a Self-directed learning module implemented in the depart-
ment of biochemistry: A comparative study. Indian | Medical Spec.
2020;11(2). doi: 10.4103/injms.Injms_153_19.

6. Bobby Z, Koner BC, Sridhar MG, Nandeesha H, Renuka P, Setia S, et
al. Formulation of questions followed by small group discussion as
a revision exercise at the end of a teaching module in biochemistry.

] Med Edu. 2022; 21(1):2126957.

N

®

©

10.

11.

12.

15.

18.

20.

Biochem Mol Biol Educ. 2007;35(1):45-8. doi: 10.1002/bmb.3. [PubMed:
21591055].

Nepal I. Readiness for self directed learning among first semester stu-
dents of a medical school in Nepal. ] Clin Diagnostic Res. 2011;5(1):20-3.
Bradley P, Oterholt C, Herrin ], Nordheim L, Bjorndal A. Comparison
of directed and self-directed learning in evidence-based medicine:
a randomised controlled trial. Med Educ. 2005;39(10):1027-35. doi:
10.1111/j.1365-2929.2005.02268 . [PubMed: 16178830].

Badyal DK, Lata H, Sharma M, Jain AJ. Triple Cs of self-directed learn-
ing: Concept, conduct, and curriculum placement. CHRISMED | Health
Res.2020;7(4):235.

Pai KM, Rao KR, Punja D, Kamath A. The effectiveness of self-directed
learning (SDL) for teaching physiology to first-year medical stu-
dents. Australas Med J. 2014;7(11):448-53. doi: 10.4066/AM].2014.2211.

[PubMed: 25550716]. [PubMed Central: PMC4259209].
Grow GO. Teaching Learners To Be Self-Directed. Adult Educ Q.

2016;41(3):125-49. doi: 10‘1177/0001848191041003001.

Frambach JM, Driessen EW, Chan LC, van der Vleuten CP. Rethinking
the globalisation of problem-based learning: how culture challenges
self-directed learning. Med Educ. 2012;46(8):738-47. doi: 10.1111/j.1365-
2923.2012.04290.X. [PubMed: 22803751].

. Kidane HH, Roebertsen H, van der Vleuten CPM. Students’ percep-

tions towards self-directed learning in Ethiopian medical schools
with new innovative curriculum: a mixed-method study. BMC Med
Educ.2020;20(1):7. doi: 10.1186/s12909-019-1924-0. [PubMed: 31914977].
[PubMed Central: PMC6947825].

. Shamsuddin F, Ilias LM, Sreedharan S. A Comparison of Didactic Lec-

tures to Self-Directed Learning in Medical Education. J Evid Based Med.
2017;4(3):110-4. doi: 10.18410/jebmh/2017/22.

Marcos P, Arroyo-Jiménez MM, Artacho-Perula E, Martinez-Marcos A,
Blaizot X, Alfonso-Roca MT, et al. Self-directed learning in the Gross
Anatomy medical curriculum. Eur J Anat. 2004;8(3):147-53.

. Lee YM, Mann KV, Frank BW. What drives students’ self-directed

learning in a hybrid PBL curriculum. Adv Health Sci Educ Theory
Pract. 2010;15(3):425-37. doi: 10.1007/s10459-009-9210-2. [PubMed:
19960366

. Shokar GS, Shokar NK, Romero CM, Bulik R]. Self-directed learning:

looking at outcomes with medical students. Fam Med. 2002;34(3):197-
200. [PubMed: 11922535].

Murad MH, Coto-Yglesias F, Varkey P, Prokop L], Murad AL. The ef-
fectiveness of self-directed learning in health professions education:
a systematic review. Med Educ. 2010;44(11):1057-68. doi: 10.1111/j.1365-
2923.2010.03750.X. [PubMed: 20946476

. Nagesh AB, Amita SB, Sachin SB. Impact Study of Self-Directed Learn-

ing on 1st Year MBBS Students in Biochemistry Department. Interna-
tional Journal of Medical Sciences and Innovative Research.2020;5(5):122-
7.
Shifa K, Sebastian NM, Liji K. Comparison of Self-Directed Study
With Interactive Lecture in Learning Biochemistry. Int J Sci Res.
2016;5(9):631-4.


http://dx.doi.org/10.18203/2349-3933.ijam20200094
http://dx.doi.org/10.1002/ace.36719852504
http://dx.doi.org/10.4103/injms.Injms_153_19
http://dx.doi.org/10.1002/bmb.3
http://www.ncbi.nlm.nih.gov/pubmed/21591055
http://dx.doi.org/10.1111/j.1365-2929.2005.02268.x
http://www.ncbi.nlm.nih.gov/pubmed/16178830
http://dx.doi.org/10.4066/AMJ.2014.2211
http://www.ncbi.nlm.nih.gov/pubmed/25550716
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4259209
http://dx.doi.org/10.1177/0001848191041003001
http://dx.doi.org/10.1111/j.1365-2923.2012.04290.x
http://dx.doi.org/10.1111/j.1365-2923.2012.04290.x
http://www.ncbi.nlm.nih.gov/pubmed/22803751
http://dx.doi.org/10.1186/s12909-019-1924-0
http://www.ncbi.nlm.nih.gov/pubmed/31914977
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6947825
http://dx.doi.org/10.18410/jebmh/2017/22
http://dx.doi.org/10.1007/s10459-009-9210-2
http://www.ncbi.nlm.nih.gov/pubmed/19960366
http://www.ncbi.nlm.nih.gov/pubmed/11922535
http://dx.doi.org/10.1111/j.1365-2923.2010.03750.x
http://dx.doi.org/10.1111/j.1365-2923.2010.03750.x
http://www.ncbi.nlm.nih.gov/pubmed/20946476

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Figure 1
	Table 3

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

