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Abstract  

 

This complete enumeration, comparative, before-and-after study (without controls) was conducted on 60 first-year 

MBBS students (30 females and 30 males) at a municipal medical college in Maharashtra, India. The outcome studied 

was the difference in cognitive domain scores after attending didactic lectures (by a pre-test) and integrated teaching with 

case scenarios (by a post-test). The participants included all first-year MBBS students, who gave written informed 

consent after the purpose and procedure of the study was explained to them. Didactic lectures on anaemia were followed 

by a pre-test and integrated teaching with case scenarios, conducted by the same set of teachers. Next, the post-test was 

administered using a questionnaire that was identical to that of the pre-test. The difference between the overall pre- and 

post-test scores was highly significant (Z=5.966; p<0.00001). The differences between the pre- and post-test scores for 

female (Z=3.463; p<0.00053) and male students (Z=3.636; p<0.00027) were also significant. In the pre-test, the mean 

score (out of 20) was 8.40  2.92 (95% CI: 7.36–9.44) and 8.07  2.55 (95% CI: 7.16–8.98) for females and males, 

respectively and the gender difference in scores was not significant (Z=0.466; p=0.641). In the post-test, the mean score 

(out of 20) increased to 11.40  3.74 (95% CI: 10.06–12.74) and 10.53  2.69 (95% CI: 9.57–11.49) for females and 

males, respectively and the gender difference in scores was not significant (Z=1.034; p=0.301). The study results reveal 

that blending integrated teaching with case scenarios significantly increases cognitive domain scores. 
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INTRODUCTION 

Integrated teaching (IT) involves linking 

different aspects of the same topic, which is routinely 

taught by different academic departments as parts of 

separate subjects [1]. Horizontal integration pertains to 

the fusion of teaching in two or more subjects that are 

taught in the same phase of the curriculum, while 

vertical integration is the blending of subjects taught in 

the different phases of the curriculum [2].  

 

IT saves time and efforts of teachers by 

synchronizing dissemination of information on various 

subjects [3], provides learners with a holistic outlook 

and enables them to comprehend new perspectives [4], 

and precludes the patchy attainment of disjointed and 

segregated bits of information in isolation and converts 

knowledge into convenient tools for learning new 

know-how [5], and enables applied learning and 

constructive clinical reasoning [6, 7]. The challenges of 

teaching physiology in an integrated curriculum have 

been reported [8-12] and these include defining the core 

curriculum, sequencing content, faculty interest and 

expertise, and interdisciplinary integration.  

The Medical Council of India has 

recommended IT between traditional subjects with 

clinical relevance to achieve both horizontal and 

vertical integration in different phases of the Bachelor 

of Medicine, Bachelor of Surgery (MBBS) course with 

the intention of providing medical students with holistic 

learning perspectives [13]. The implementation of IT 

has become widespread after the realization that the 

traditional modes of teaching pre-clinical subjects as 

water-tight compartments without cross-links and 

clinical applications frequently fail the students when 

they proceed to clinical clerkships [14, 15]. By and 

large, the topics selected for IT ought to be 

interdisciplinary in nature and portray basic science 

concepts [16] and should be part of the “must know” 

component in the curriculum [17].  

 

Incorporating actual or hypothetical clinical 

scenarios while teaching first-year medical students 

along the lines of clinical scenarios will generate 

interest in a specific topic, assist in establishing a link 

among concepts, enhance long-term retention, facilitate 

recall of prior knowledge when necessary [18], bridge 
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the gap between academic knowledge and its practical 

application [19], and bring about deeper comprehension 

among students [20]. Case scenarios that extend over 

multiple topics enable the students to generate inter-

concept linkages that boost retention of knowledge [21] 

and development of a holistic perspective [22]. It has 

been reported that students trained with integrated 

curriculum were more accurate in diagnosis of the 

clinical disorders than those trained in a conventional 

curriculum [23].  

 

Early clinical exposure can enable first-year 

medical students to identify applied aspects of basic 

sciences and to expand on that knowledge as they 

progress into clinical education [20]. Inability to 

correlate the basis of clinical problems could lead to 

difficulty in the diagnosis and treatment of a patient 

[24] and the quality of health care delivered is directly 

related to the quality of teaching in medical colleges 

[25]. In recent years, though radically revised curricula 

are operational globally [26, 27], the majority of 

medical colleges in India still follow the traditional 

discipline-based, teacher-centred, and examination-

oriented approach. The SPICES (Student-centred, 

Problem-based, Integrated, Community-based, Elective, 

Systematic) Model has been advocated for use in 

curriculum planning or review, to overcome 

curriculum-related problems and for steering teaching 

methods and assessment [28].   

 

The objective of this study was to compare the 

cognitive domain scores obtained by first-year MBBS 

students after traditional didactic lectures with that 

obtained after integrated teaching that comprised 

clinical scenarios.  

 

MATERIALS AND METHODS 

This complete enumeration, comparative, 

before-and-after study (without controls) was conducted 

in September-October 2018 at Rajiv Gandhi Medical 

College, a municipal medical college located in Kalwa, 

Thane, Maharashtra state, India. The participants 

included all first-year MBBS students, who gave 

written informed consent. Those students who did not 

give written informed consent or those who were absent 

during the educational interventions or pre-test or post-

test were excluded. 

 

The purpose of the study was explained to 

first-year MBBS students and written informed consent 

was obtained from those willing to participate in the 

study. Didactic lectures on anaemia were followed by a 

pre-test comprising ten questions (two marks per 

question; total 20 marks). After the pre-test, IT with 

case scenarios was conducted on the same topic by the 

same set of teachers. Later, the post-test was 

administered using a questionnaire that was identical to 

that of the pre-test. The outcome studied was the 

difference in cognitive domain scores after attending 

didactic lectures (by a pre-test) and after attending IT 

with case scenarios (by a post-test).  

 

The data were statistically analyzed using 

EpiInfo Version 7.0 (public domain software package 

from the Centers for Disease Control and Prevention, 

Atlanta, GA, USA). Data were presented as mean and 

standard deviation (SD). The 95% confidence interval 

(CI) was presented as: [Mean-(1.96)*Standard Error)] - 

[Mean+(1.96)*Standard Error)]. Standard error of 

difference between two means was computed. 

Statistical significance was determined at p<0.05. 

  

RESULTS AND DISCUSSION 

A total of 60 students (30 females and 30 

males) participated in the study. 

 

Overall Scores 

The difference between the overall pre- and 

post-test scores was highly significant (Z=5.966; 

p<0.00001). The differences between the pre- and post-

test scores for female (Z=3.463; p<0.00053) and male 

students (Z=3.636; p<0.00027) were also significant. 

The present study revealed that the mean marks 

obtained by students after an integrated teaching 

approach was more than the marks obtained by students 

after the conventional teaching methods. Other Indian 

studies [29, 30] have corroborated the findings in this 

study. The overall mean scores (out of 20) in the post-

test (10.97  3.26) were significantly higher (Z=5.966; 

p<0.00001) than that obtained in the pre-test (7.63  

2.86).  Similar results have been obtained by other 

researchers [31, 32]. 

 

Gender Differences 

In the pre-test, the mean score (out of 20) was 

8.40  2.92 (95% CI: 7.36 - 9.44) and 8.07  2.55 (95% 

CI: 7.16 – 8.98) for females and males, respectively but 

the gender difference in pre-test scores was not 

significant (Z=0.466; p=0.641). In the post-test, the 

mean score (out of 20) increased to 11.40  3.74 (95% 

CI: 10.06 – 12.74) and 10.53  2.69 (95% CI: 9.57 – 

11.49) for females and males, respectively but the 

gender difference in post-test scores was not significant 

(Z=1.034; p=0.301) (Fig-1). 
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Fig-1: Gender-wise mean scores in pre- and post-tests Vertical bars indicate 95% confidence intervals 

 

In the pre-test, the maximum score (out of 20), 

third quartile, median, and first quartile were marginally 

higher for female students. In the post-test, the 

maximum, third quartile, median, and first quartile and 

minimum scores of female students exceeded that of 

their male counterparts and the median score for male 

students (10) was equal to the first quartile for female 

students (Fig-2). 

 

 
Fig-2: Boxplot of gender-wise pre- and post-test scores 

 

In the present study, female students obtained 

higher mean scores in pre- and post-tests but the 

differences were not significant. Gender differences in 

learning styles have been reported by other researchers 

[33, 34]. Teachers who are aware of the multiplicity of 

learning styles can boost student motivation and 

performance by establishing suitable learning 

approaches to match the learning styles of students [35]. 

 

Limitations 

This study was conducted on one batch of 60 

first-year medical students. Follow-up could not be 

done to ascertain the retention of cognitive domain 

skills among the participants due to the time restrictions 

for the first-year MBBS course, A larger study using 

similar educational interventions would be necessary in 

order to generalize the results.  

 

CONCLUSION 

The study results reveal that blending 

integrated teaching with case scenarios significantly 

increases cognitive domain scores. The gender 

differences in pre- and post-test scores were not 

significant. In spite of time constraints in the teaching 
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schedule for first-year medical students, it is feasible to 

conduct integrated teaching and impart early clinical 

exposure to first-year MBBS students. A larger study 

would be required in order to generalize the results. 

 

REFERENCES 

1. Joglekar, S., Bhuiyan, P. S., & Kishore, S. (1994). 

Integrated teaching - our experience. Journal of 

Postgraduate Medicine, 40(4), 231-232.  

2. Basu, M., Das, P., & Chowdhury, G. (2015). 

Introducing integrated teaching and comparison 

with traditional teaching in undergraduate medical 

curriculum: A pilot study. Medical Journal of DY 

Patil University, 8(4), 431-438.  

3. Taren, D. L.,  Thomson, C. A., Koff, N. A., 

Gordon, P. R., Marian, M. J., & Bassford, T. L. 

(2001). Effect of an integrated nutrition curriculum 

on medical education, student clinical performance, 

and student perception of medical-nutrition 

training. American Journal of Clinical Nutrition, 

73(6), 1107-1112. 

4. Atwa, H. S., & Gouda, E. M. (2014). Curriculum 

Integration in Medical Education: A Theoretical 

Review. Intellectual Proprietary Rights, 2, 113. 

5. Lipson, M. Y., Valencia, S. W., Wixson, K. K., & 

Peters, C. W. (1993). Integration and Thematic 

Teaching: Integration to Improve Teaching and 

Learning. Language Arts, 70(4), 252-263. 

6. Mann, K. V. (2002). Thinking about learning: 

implications for principle-based professional 

education. The Journal of Continuing Education in 

the Health Professions, 22(2), 19-26. 

7. Vidic, B., & Weitlauf, H. M. (2002). Horizontal 

and vertical integration of academic disciplines in 

the medical school curriculum. Clinical Anatomy, 

15(3), 233-235. 

8. Tufts, M. A., & Higgins-Opitz, S. B. (2009). What 

makes the learning of physiology in a PBL medical 

curriculum challenging? Student perceptions. 

Advances in Physiology Education, 33(3), 187-195.  

9. Davis, M. H., & Harden, R. M. (2003). Planning 

and implementing an undergraduate medical 

curriculum: the lessons learned. Medical Teacher, 

25(6), 596-608. 

10. Abdul-Ghaffar, T. A., Lukowiak, K., & Nayar, U. 

(1999). Challenges of teaching physiology in a 

PBL school. 

11. Kaufman, D., & Mann, K. (1997). Basic sciences 

in PBL and conventional curricula: Students’ 

attitudes. Medical Education, 31(3), 171-180. 

12. Gale, J. (1984). The integrated curriculum: 

experiences, achievements and problems. Medical 

Teacher, 6(1), 22-26. 

13. Medical Council of India. (2017). Regulations on 

Graduate Medical Education - Amended up to 10
th
 

March 2017 (p. 2). New Delhi: Medical Council of 

India. 

14. Cooke, M., Irby, D. M., Sullivan, W., & Ludmerer, 

K. M. (2006). American medical education 100 

years after the Flexner report. New England journal 

of medicine, 355(13), 1339-1344. 

15. Custers, E., & Cate, O. T. (2002). Medical 

students’ attitudes towards and perception of the 

basic sciences: A comparison between students in 

the old and the new curriculum at the University 

Medical Center Utrecht, The Netherlands. Medical 

Education, 36(12), 1142-1150.  

16. Hasan, Z., & Sequeira, R. (2012). Challenges of 

teaching Physiology in an Integrated System-Based 

Curriculum. Canadian Medical Education Journal, 

3(1), e73-e76.  

17. Bhuiyan, P. S., & Pandit, D. D. (2015). Integrated 

teaching. In: P. S. Bhuiyan, N. N. Rege, A. N. Supe 

(Eds.), The art of teaching medical students, 370-

378. New Delhi: Reed Elsevier.  

18. Singh, T., Gupta, P., & Singh, D. (2013). 

Integrated teaching (pp. 22-26). In: Indian 

Academy of Paediatrics:  Principles of Medical 

Education (4
th

 Ed). New Delhi: Jaypee Publishers.  

19. Huber, M. T., & Hutchings, P. (2004). Integrated 

learning: Mapping the terrain. The Academy in 

transition, (1-17). Washington DC: Association of 

American Colleges and Universities. 

20. Brauer, D. G., & Ferguson, K. J. (2015).  The 

integrated curriculum in medical education: AMEE 

Guide No. 96. Medical Teacher, 37(4), 312-322.  

21. Bledsoe, K. E. (2011). Managing problem-based 

learning in large lecture sections. Bioscience 

Education, 18(1), 1-11. 

22. Dunaway, G. A., & Faingold, C. L. (2001). 

Development and implementation of a 

multidisciplinary sophomore medical curriculum: 

Integration of pharmacology with basic and clinical 

sciences. Pharmacologist, 43, 83-90.  

23. Schmidt, H. G., Machiels-Bongaerts, M., Hermans, 

H., Ten Cate, T. J., Venekamp, R., & Boshuizen, 

H. P. (1996). The development of diagnostic 

competence: Comparison of a problem based, an 

integrated and a conventional medical curriculum. 

Academic Medicine, 71, 658-664. 

24. Dandannavar, V. S. (2010). Effect of integrated 

teaching versus conventional lecturing on MBBS 

phase I students. Recent research in science and 

technology, 2(11).    

25. Kasselbaum, D. E. (1989). Change in medical 

education: the courage and will to be different. 

Academic Medicine, 64, 446-447.  

26. Ghosh, S., & Pandya, H. V. (2008). 

Implementation of integrated learning program in 

neurosciences during first year of traditional 

medical course: Perception of students and 

faculty. BMC medical education, 8(1), 44. 

27. Irby, D. M., & Wilkerson, L. (2003). Educational 

innovations in academic medicine and 

environmental trends. Journal of General Internal 

Medicine, 18(5), 370-376. 

28. Harden, R. M., Sowden, S., & Dunn, W. R. (1984). 

Educational strategies in curriculum development: 



 
 

Sundaram Kartikeyan & Srabani Bhattacharya., Sch Int J Anat Physiol, January 2019; 2(1): 8-12 

© 2019 |Published by Scholars Middle East Publishers, Dubai, United Arab Emirates  12 
 

The SPICES model. Medical Education, 18(4), 

284-297. 

29. Doraisamy, R., & Radhakrishnan, S. (2013). The 

effectiveness of integrated teaching over traditional 

teaching among first year MBBS students: A 

preliminary Study. Medical Journal of Dr. DY 

Patil University, 6(2), 139. 

30. Kate, M. S., Kulkarni, U. J., Supe, A., & 

Deshmukh, Y. A. (2010). Introducing integrated 

teaching in undergraduate medical curriculum. Int 

J Pharm Sci Res, 1(1), 18-22. 

31. Raman, V. L. M., & Raju, K. S. (2015). Study on 

effectiveness of integrated lecture module versus 

didactic lecture module in learning skills. IOSR 

Journal of Dental and Medical Sciences (IOSR-

JDMS), 14(1), 14-6. 

32. Rafique, N. (2014). Importance of vertical 

integration in teaching and assessment of 

physiological concepts. Journal of Taibah 

University Medical Sciences, 9(4), 282-288. 

33. Demirören, M., Turan, S., & Öztuna, D. (2016). 

Medical students’ self-efficacy in problem-based 

learning and its relationship with self-regulated 

learning. Medical education online, 21(1), 30049. 

34. Wehrwein, E. A., Lujan, H. L., & DiCarlo, S. E. 

(2007). Gender differences in learning style 

preferences among undergraduate physiology 

students. Advances in physiology education, 31(2), 

153-157. 

35. Miller, P. (2001). Learning styles: the multimedia 

of the mind. Educ Resources Inform Center, 451, 

140. 


