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ABSTRACT 

Background: The traditional teaching method includes theory classes, practicals, clinics, and 

many more. Though an older concept, self-directed learning (SDL) was recently introduced 

in Competency Based Medical Education (CBME) by the Medical Council of India. It is an 

effective learning strategy for Medical Students to develop competence in acquiring 

knowledge.  It is a process in which individuals ideally take the initiative and responsibility 

for their learning. The teacher’s role is to facilitate the student’s progress. 

Aims and Objectives: The objective of the present study was to determine the effectiveness 

of SDL on a clinical anatomy topic learned through Self Directed Learning (SDL) 15 days ago 

by phase 1 MBBS students through a tool of “Capitulation”. 

Materials and methods: A structured questionnaire was distributed to 125 MBBS students 

in the first semester through “Google Forms”. The study group included 100 male and 25 

female phases 1 MBBS students.  

Results: 32.8% of students showed decreased scores. The Recapitulation test conducted 15 

days after the test taken immediately after SDL showed a decrease in score of 32.8%, an 

increase in score in 28% of students. There was no change in score in 20% of students, while 

19.2% were absent on either test. 

Conclusion: The recapitulation of the topics learned through SDL has considerable 

recapitulation power. 

Keywords: Teaching methods, Competency Based Medical Education (CBME), Self-directed 

learning (SDL), Recapitulation, Google form. 
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Introduction 

Medical Students build their clinical 

knowledge on the grounds of the 

previously gained/acquired basic 

information in various setups like theory 

classes, practicals, clinics, and many more. 

The portion of knowledge retained by the 

students seems to be the central question 
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for Medical Education (1). If students 

cannot use the knowledge they had once 

acquired, this newly acquired knowledge 

becomes inert and inaccessible, and the 

teaching-learning process of such 

acquired knowledge becomes 

questionable (2–4).  Some studies have 

reported considerable knowledge 

decrement among medical students in 

basic science courses over time, doubting 

their relevance later in clinical work or 

studies (5–8). To form a sound foundation 

for clinical subjects, basic sciences 

subjects must be taught to remember 

information gained in the early phases of 

medical courses when required in the 

clinical years. 

Though an older concept, self-directed 

learning (SDL) was recently introduced in 

Competency Based Medical Education 

(CBME) by the Medical Council of India 

(8). SDL is defined as learning on one’s 

initiative, with the learner being primarily 

responsible for planning, implementing, 

and evaluating the effort (9). In medical 

education, SDL is the process in which 

medical students take the initiative, with 

or without the help of others (e.g., 

instructors and colleagues), determine 

their learning needs, set learning goals, 

identify resources for learning, choose 

and implement learning strategies to 

acquire knowledge and finally evaluate 

learning outcomes (10). It is advocated as 

an effective learning strategy for Medical 

Students to develop competence in 

knowledge acquisition (11). It has been 

emphasized as a process in which 

individuals ideally take the initiative and 

responsibility for their learning.(12)]  It 

would help them to be aware of their 

lacunae in learning (8). It also enables 

health professionals to continue learning 

and updating knowledge during their 

careers.(13)] The teacher’s role would be 

to facilitate the student’s progress. 

Shaping the teaching-learning activities to 

meet a learning need would also assist 

lifelong learning (14). Moreover, SDL has a 

practical approach to enabling 

independent decision-making and 

improved communication skills (15,16). 

The primary aim of SDL is to produce 

learners who can manage their learning in 

their careers and have a continuous quest 

for knowledge through critical thinking 

that will enhance retention and recall of 

information to promote better decision-

making (17). 

In this study, we aim to study SDL's 

effectiveness in recapitulating a clinical 

anatomy topic learned by SDL 15 days ago 

by phase I MBBS students. 

Materials and methods 

The study was conducted in Department 

of Anatomy at Dr. Baba Saheb Ambedkar 

Medical College, Rohini, New Delhi.  

Inclusion criteria: 125 MBBS students of 

first semester (2019-20 batch) of both 

genders (100 males and 25 females) 

participated in this study.  

Methodology: Session I 

1. Preparation of SDL material and 

preliminary information: Students were 

informed about the topic “Nerve Injuries 

of Upper Limb” for self-directed learning 

(SDL) a week before the SDL session. They 

were also provided resources such as 

books, the internet, cadavers, and bones 

for the session. 

2. SDL session: 125 students were divided 

into seven groups for the SDL session. 
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Each group had 17-18 students, with a 

separate facilitator. 

The SDL session was conducted in 2 parts, 

the assessment being the third part of it. 

In the first part of the session, the topic 

was briefly introduced to each group for 

half an hour. Then the students were 

asked to make the Specific Learning 

Objectives (SLO) using the resource 

material and study the topic accordingly. 

The facilitators also made a separate set 

of SLOs on the same topic.  

In the second part, the SLOs made by 

students of each group were compared to 

the SLOs made by the facilitator of that 

group, and the topic was discussed.  

3. Assessment of SDL: In the third part of 

the session, each student’s knowledge of 

the topic was evaluated by an assessment 

in the form of a questionnaire 

immediately after the second part of the 

SDL session via Google Form. The 

questionnaire had ten questions, including 

one image-based question. The link to the 

Google Form was sent to the (officially 

created) WhatsApp group of first 

semester MBBS students. All questions 

were ‘single response’ type and were 

mandatory to be attempted. One mark 

was awarded to every correct answer, 

with no negative marking for wrong 

answers. The link for “Google Form” was 

kept live for 10 minutes. Each student has 

to submit their form within this 

timeframe. The questionnaire score was 

displayed on the same day, along with the 

correct answer and explanation of the 

questions.  

Session II 

Recapitulation test: After a gap of 15 days, 

without prior information to the students, 

the same questionnaire (recapitulation 

test) was given to the same group of 

students via Google Form.  

Analysis: The scores of the recapitulation 

test were compared with the previous 

scores obtained by the test conducted 

immediately after SDL. 

Results: 

The test score conducted immediately 

after SDL ranged from three points to 10 

points, with a mean and standard 

deviation of 7.25 ± 1.60, respectively.  

A total of 795 marks were obtained in the 

recapitulation test compared to 674 

marks obtained just after SDL, which were 

17.95 % higher. 

The score of the recapitulation test 

conducted 15 days after SDL ranged from 

two points to 10 points, with a mean and 

standard deviation of 7.04 ± 1.98, 

respectively. 

After the recapitulation test was 

conducted 15 days later than the test 

taken immediately after SDL, the following 

changes were recorded [Figure 1]: 

1. Decrease in score was observed in 32.8 

% of student’s score 

2. Increase in score was observed in 28 % 

of student’s score  

3. No change in score was observed in 20 

% of student’s score  

4. 19.2% of students participated in the 

questionnaire only once (students were 

absent on one of the tests) 

The range of the change in marks 

between the two tests was - 8 to + 8. The 

difference in marks between the two tests 

was ±1 mark (along with no change in 

marks) amongst 64 (63.36 %) students 

who appeared on both the tests, while 
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this change in marks was >1 mark in 37 

(36.63 %) students. 

Figure 1: Comparison of recapitulation 

test scores with the test's previous scores 

conducted immediately after SDL. 

Discussion:  

SDL is an effective teaching strategy for 

learning Anatomy, which helps in 

understanding the topic better. Retention 

of the acquired knowledge of the given 

topic of basic science subjects forms a 

background for clinical expertise in 

subsequent phases (18). In this study, 

there is a positive correlation between 

learned Clinical Anatomy concepts and 

the marks obtained in the recapitulation 

test. Recapitulation was tested in 80.8% of 

students (19.2% didn’t participate in the 

recapitulation test). 48% of students 

showed positive recapitulation, which is 

significant as it accounts for 59.4% of 

80.8%. 

Lazic et al. found that core basic 

knowledge is lost during clinical years of 

medical studies (17). Alam reported that 

students could not recall information from 

basic science courses in the clinical years 

attributed to teaching methods (19).  Pai 

et al. concluded that SDL is an effective 

teaching strategy for learning basic 

science subjects in their study (10).  

Premkumar et al.  studied the self-

directed learning readiness of Indian 

medical students. It concluded that the 

current medical curriculum might require 

increased learning activities promoting 

SDL (9). 

Murad et al. suggested that SDL in health 

professions education is associated with 

moderate improvement in the knowledge 

domain compared with traditional 

teaching methods (20) Previous studies 

proved self-learning to help increase 

knowledge about clinical medical 

management and self-directed curriculum 

reflected in improving the quality care of 

patients (20,21). The present study 

suggests that retention of knowledge 

acquired through SDL persists over a long 

period. 

The study by Shershneva et al implied that 

medical teachers could employ learning 

resources to facilitate self-directed 

learning for physicians-in-training (22). In 

the present study, the resource material 

was issued or recommended in various 

forms like textbooks, handouts from 

reference books, internet links, bones, 

and many more. 

Some studies reported that the 

performance of self-learning groups is 

better than in traditional large group 

lectures (23–26). In contrast, few studies 

suggested self-study groups be equivalent 

to the combination of the group plus 

traditional classroom teaching (27–29). 

The persistence of knowledge of a clinical 

anatomy topic learned through SDL over a 

substantial time in the present study 

suggests SDL be a suitable teaching-

learning method. 

Swanson et al. used the United States 

Medical Licensing Examination (USLME) 

Part 1, primarily a basic science 

examination, as their reference point. 

They tested the same group of students 

approximately 15 months later with a 

basic science test and discovered a decline 

of 2.9 percentage points on average 

between the scores of the two tests (30).  

D'Eon found in his study that there is a 

relative knowledge decrement of over 
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52% of neuroanatomy topics in 11 months 

(7).  

Watt found a decline of 21.5% in pre-

clinical knowledge 20 months later (6). 

Kerbs et al. discovered that medical 

students retained only 65% of basic 

science knowledge (31).  

In our study, immediate display of the 

correct answer and explanation for each 

question individually after the test 

conducted following SDL has helped the 

students remember the concept better for 

a long period. The factor that seemed to 

make a difference was reinforcement.  

Conclusion: 

The study suggests that the clinical 

anatomy topics learned through SDL have 

a considerable recapitulation power. The 

knowledge gained through SDL enhances 

retention of the topic, and the 

information can be recalled for an 

extended period. 

Limitations of the study:  

Although SDL is a suitable teaching-

learning method in CBME, promoting the 

developing professionals to become 

lifelong learners. However, SDL sessions 

could cover only a few topics from the 

total contents in the curriculum of the 

first-year MBBS program. 

Acknowledgments: 

We are grateful to the whole of the 

Anatomy department at Dr. Baba Saheb 

Ambedkar Medical College, Rohini, New 

Delhi for their support and immense help 

in doing this study. 

References: 

1. Ten Cate O, Snell L, Mann K, 

Vermunt J. Orienting teaching toward the 

learning process. Acad Med. 2004 

Mar;79(3):219–28.  

2. Ellis  null, Semb  null, Cole  null. 

Very Long-Term Memory for Information 

Taught in School. Contemp Educ Psychol. 

1998 Oct;23(4):419–33.  

3. Harden RM. Approaches to 

curriculum planning. Med Educ. 1986 

Sep;20(5):458–66.  

4. Rolfe RS. The content of 

undergraduate health professional 

courses: a topic largely ignored? Med 

Teach. 2000;22(6):564–7.  

5. Lazić E, Dujmović J. Retention of 

basic sciences knowledge at clinical years 

of medical curriculum. Croatian medical 

journal [Internet]. 2006 Jan 1 [cited 2022 

Sep 15]; Available from: 

https://www.academia.edu/16104626/Re

tention_of_basic_sciences_knowledge_at

_clinical_years_of_medical_curriculum 

6. Watt ME. Retention of preclinical 

knowledge by clinical students. Med Educ. 

1987 Mar;21(2):119–24.  

7. D’Eon MF. Knowledge loss of 

medical students on first year basic 

science courses at the University of 

Saskatchewan. BMC Med Educ. 2006 Jan 

14;6:5.  

8. Kemeir MA. Attitudes and views of 

medical students toward anatomy learnt 

in the preclinical phase at King Khalid 

University. J Family Community Med. 

2012 Sep;19(3):190–3.  

9. Premkumar K, Pahwa P, Banerjee 

A, Baptiste K, Bhatt H, Lim HJ. Does 

medical training promote or deter self-

directed learning? A longitudinal mixed-

methods study. Acad Med. 2013 

Nov;88(11):1754–64.  

10. El-Gilany AH, Abusaad FES. Self-

directed learning readiness and learning 

styles among Saudi undergraduate nursing 



NeuroQuantology | DEC 2022 | Volume 20 | Issue 19 | Page 1916-1922 | doi: 10.48047/nq.2022.20.19.NQ99166  

Rungthip Samridhi Puri / Effectiveness of SDL in learning clinical anatomy topics by first-semester MBBS students 

ascertained through recapitulation 

 
                                                                                  1921 
 

students. Nurse Educ Today. 2013 

Sep;33(9):1040–4.  

11. Pai KM, Rao KR, Punja D, Kamath 

A. The effectiveness of self-directed 

learning (SDL) for teaching physiology to 

first-year medical students. Australas Med 

J. 2014;7(11):448–53.  

12. SELF-DIRECTED LEARNING: A 

GUIDE FOR LEARNERS AND TEACHERS 

Malcol m Knowles New York: Association 

Press, 1975. 135 pp., paperbound. Group 

& Organization Studies. 1977 Jun 

1;2(2):256–7.  

13. Greveson GC, Spencer JA. Self-

directed learning--the importance of 

concepts and contexts. Med Educ. 2005 

Apr;39(4):348–9.  

14. Harris P, Snell L, Talbot M, Harden 

RM. Competency-based medical 

education: implications for undergraduate 

programs. Med Teach. 2010;32(8):646–

50.  

15. Considine J, Botti M, Thomas S. 

Effect of a self-directed learning package 

on emergency nurses’ knowledge of 

assessment of oxygenation and use of 

supplemental oxygen. Nurs Health Sci. 

2005 Sep;7(3):199–208.  

16. Taylor EJ, Mamier I, Bahjri K, Anton 

T, Petersen F. Efficacy of a self-study 

programme to teach spiritual care. J Clin 

Nurs. 2009 Apr;18(8):1131–40.  

17. Shankar PR. Readiness for self 

directed learning among first semester 

students of a medical school in Nepal. 

Journal of Clinical and Diagnostic 

Research. 2011 Jan 15;Journal of Clinical 

and Diagnostic Research.  

18. Lazić E, Dujmović J, Hren D. 

Retention of basic sciences knowledge at 

clinical years of medical curriculum. Croat 

Med J. 2006 Dec;47(6):882–7.  

19. Alam A. How do medical students 

in their clinical years perceive basic 

sciences courses at King Saud University? 

Ann Saudi Med. 2011 Feb;31(1):58–61.  

20. Murad MH, Coto-Yglesias F, Varkey 

P, Prokop LJ, Murad AL. The effectiveness 

of self-directed learning in health 

professions education: a systematic 

review. Med Educ. 2010 

Nov;44(11):1057–68.  

21. Anderson SM, Helberg SB. Chart-

based, case-based learning. S D Med. 

2007 Oct;60(10):391, 393, 395, 397, 399.  

22. Holmboe ES, Prince L, Green M. 

Teaching and improving quality of care in 

a primary care internal medicine residency 

clinic. Acad Med. 2005 Jun;80(6):571–7.  

23. Shershneva MB, Slotnick HB, 

Mejicano GC. Learning to use learning 

resources during medical school and 

residency. J Med Libr Assoc. 2005 

Apr;93(2):263–70.  

24. Lake DA. Student performance and 

perceptions of a lecture-based course 

compared with the same course utilizing 

group discussion. Phys Ther. 2001 

Mar;81(3):896–902.  

25. Abraham RR, Upadhya S, 

Ramnarayan K. Self-directed learning. Adv 

Physiol Educ. 2005 Jun;29(2):135–6.  

26. Wen‐wei P. Self‐Directed learning: 

A matched control trial. Teaching and 

Learning in Medicine. 1989 Jan 1;1(2):78–

81.  

27. Abraham GJS, Dhume VG, Diniz RS. 

Comparison of didactic lecture, self-

reading and self-instruction as learning 

methods in medical students of western 



NeuroQuantology | DEC 2022 | Volume 20 | Issue 19 | Page 1916-1922 | doi: 10.48047/nq.2022.20.19.NQ99166  

Rungthip Samridhi Puri / Effectiveness of SDL in learning clinical anatomy topics by first-semester MBBS students 

ascertained through recapitulation 

 
                                                                                  1922 
 

India. Medical Education. 1981;15(4):222–

5.  

28. Haidet P, Morgan RO, O’Malley K, 

Moran BJ, Richards BF. A controlled trial 

of active versus passive learning strategies 

in a large group setting. Adv Health Sci 

Educ Theory Pract. 2004;9(1):15–27.  

29. Bradley P, Oterholt C, Herrin J, 

Nordheim L, Bjørndal A. Comparison of 

directed and self-directed learning in 

evidence-based medicine: a randomised 

controlled trial. Med Educ. 2005 

Oct;39(10):1027–35.  

30. Swanson DB, Case SM, Luecht RM, 

Dillon GF. Retention of basic science 

information by fourth-year medical 

students. Acad Med. 1996 Oct;71(10 

Suppl):S80-82.  

31. Krebs R, Guilbert JJ, Hofer R, Bloch 

R. Retention and Forgetting of Biological 

Facts and Concepts, Learnt for the First 

Basic Science Exam, over a Two Year 

Period. In: Scherpbier AJJA, van der 

Vleuten CPM, Rethans JJ, van der Steeg 

AFW, editors. Advances in Medical 

Education [Internet]. Dordrecht: Springer 

Netherlands; 1997 [cited 2022 Sep 15]. p. 

162–5. Available from: 

https://doi.org/10.1007/978-94-011-

4886-3_47 

 

 

Figure 

 
Figure 1: Comparison of recapitulation test scores with the test's previous scores 

conducted immediately after SDL. 

 

 


