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INTRODUCTION

	 Clinical education is the teaching and learning 
concentrated on and involving, patients and their 
problems; it forms the most integral part of medical 
education. Medical institutes facilitate their students 
with as much clinical exposure as possible early in 
their education and this is one of the reasons for the 
success of contemporary integrated curriculum.1 

These activities, e.g. history taking from a patient 
and examining; augment the understanding of 
knowledge from the classroom, an artificial setting, to 
the workplace, the real world.2 It results in enhanced 
clinical reasoning skills, learning relevance, and 
increased student motivation.3,4

	 Motivation is the student’s desire to learn the 
course.5 There is evidence that it has important 
consequences on learning efficiency. Discrete features 
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ABSTRACT
Objective: The variability and opportunistic nature of surgical clinical education is the main problem for effective 
teaching and training of medical students. Incorporating online mediums including discussion forums, interactive 
videos/scenarios, static pages, and quizzes is known as blended learning (BL). This study aimed to compare the 
intrinsic motivation of surgical students enrolled in blended learning to those enrolled in face-to-face teaching (f2f 
teaching).
Methods: A quasi-experimental, cross-over study was conducted in Surgical Unit-I and Surgical Unit-II of Dow University 
Hospital, Karachi, from March to August 2014. A total of 31 students participated and were exposed to two different 
teachings. For the first four weeks, Group A was posted in Surgical-I (f2f teaching) and Group B in Surgical-II (BL). 
Both groups were taught the same contents with the same schedule. The F2F group had clinical exposure to real 
patients, and small group discussions (SGDs) while The BL group students were exposed to an additional online learning 
component. Intrinsic Motivation Inventory (IMI) was administered at the end of four weeks and groups were swapped. 
Exchanged groups were again taught the same contents with the same schedule for another four weeks and IMI was 
administered.
Results: Fifty-eight students completed IMI; 28 in f2f and 30 in BL group. There was a significant difference in all four 
subscales of IMI between the two groups. In three subscales, students in BL were more motivated as compared to f2f 
(p<0.01). Students in f2f experienced more perceived tension than in BL (p<0.048). 
Conclusion: This study concluded that blended surgical learning programs keep medical students more intrinsically 
motivated to learn. By utilizing online learning, superior educational opportunities for students can be cultivated. It 
can result in enhanced faculty effectiveness and efficiency as well.

KEYWORDS: Blended learning, Face-to-face learning, Intrinsic motivation inventory, Medical education, Medical 
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and situational impacts like teaching methods 
have been documented to have both direct as well 
as indirect effects on the student’s motivation for 
learning.6 The common forms of motivation include 
intrinsic motivation, Identified motivation, and 
Introjected Motivation. The most independent 
type of motivation, intrinsic motivation is what 
propels people to engage in activities out of sincere 
interest and satisfaction. Identified motivation is an 
autonomous type of motivation, yet one that is more 
than intrinsic motivation, even if it is an instrumental 
or extrinsic form of motivation. Engaging in activities 
due to internalized feelings of compulsion, pressure 
to meet norms, or self-esteem contingencies is known 
as introjected motivation.7,8

	 Surgical students can experience two forms of 
learning. Face-to-face (f2f) learning includes bedside 
teaching, small group discussions, and clinical 
observership in different clinical sites of a surgical 
hospital-like outpatient department, inpatient ward, 
and operation theatre. In addition to face-to-face 
learning, online mediums (delivered via the internet) 
which include discussion forums, flash interactive 
videos, Virtual Patients, static pages, and quizzes will 
be used to learn clinical skills during the same duration 
of time.9,10 This is known as blended learning (BL). 
The terms blended, hybrid, and technology-enhanced 
learning are often used synonymously. A blended style 
of clinical teaching may have the benefit of addressing 
some of the intricacy and distinction inherent in this 
type of education.11 The blended approach integrates 
online and f2f instructions to support meaningful 
interaction between teachers, learners, and learning 
content.12 BL has the potential to make sure that every 
student has a standardized learning experience in this 
context.
	 Both f2f and BL affect the intrinsic motivation of 
students in a separate way. In the f2f method, the 
ability of the teacher to engage and influence the 
students both verbally and non-verbally improves the 
learning experience and enhances their motivation. 
Numerous intrinsic pedagogical aspects of online 
learning improve students’ motivation which include 
increased interaction, more time utilization, provision 
of additional learning material, and increased student 
control over the speed of learning, apart from when 
and where students want to learn.6

	 A planned structured online experience can motivate 
students to become more involved with the learning 
material.13 BL provides learners with the good features 
of both f2f and online mediums while diminishing the 
undesirable aspects of each method.14 There is plenty 
of evidence available that the knowledge gained by 
learners in BL programs is greater than students in 
either f2f or online modules.15,16 We aimed to compare 
the intrinsic motivation of surgical students enrolled 
in blended learning to those enrolled in face-to-face 
teaching.

METHODS

	 A quasi-experimental, cross-over study was 
conducted in Surgical Unit-I and Surgical Unit-II 
of Dow University Hospital, Karachi, from March 
to August 2014. All students of semesters V and VI, 
MBBS program, posted in the surgery department 
during that period were included. These students had 
a minimum of 70% of attendance during their clinical 
posting. Students not sitting in OSCE at the end of 
their clinical posting were excluded. 
Ethical Approval: IRB approval was taken from Dow 
University of Health Sciences (IRB-408/DUHS/-13; 
dated December 12, 2013).
	 Students posted in surgery wards were divided into 
two groups. During the first four weeks of the study, 
the group posted in Surgical Unit-I was administered 
face-to-face teaching and the group posted in Surgical-
II was administered blended learning. At the end of 
four weeks, a constant Objective Structured Clinical 
Examination of 14 stations of five minutes each was 
administered to both groups. An Intrinsic Motivation 
Inventory (IMI)13 was also administered to both groups 
(Fig.1).16

	 The face-to-face (F2F) group experienced real patient 
exposure in a clinical setting, small group discussions 
(SGDs), simulated patient sessions where students 
conducted mock examinations and took mock histories 

Fig.1: Twenty-two Item Intrinsic 
Motivation Inventory (IMI).
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for formative feedback, and theatre-case observations 
where students learned how to scrub, gown, and glove 
as well as have the opportunity to help with minor 
procedures. Additionally, interactive flash learning 
materials were created for the BL group using the 
Sharable Content Object Reference Model (SCORM). It 
generated collections of digital educational resources 
that could be distributed among various platforms. 
Videos that included clickable links, hotspots, and 
question-answers were uploaded as SCORM packages 
to provide an excellent learning experience. For 
the BL group, flash technology (Articulate Studio) 
was also used to create simulated situations. They 
gave the students quick feedback on the correct and 
wrong choices, which helped them with their clinical 
reasoning abilities. Faculty of both surgical units are 
comparative in terms of faculty positions and teaching 
experience.
	 After four weeks, the groups were swapped and 
students of Surgical Unit-I (face-to-face teaching) 
were sent to Surgical Unit-II (blended learning) and 
vice versa. The content and schedule were again kept 
constant for both groups (but different from the first 
four weeks). At the end of four weeks, a constant OSCE 
of 14 stations and 22-item IMI was administered to 
both groups. 
	 IMI is a twenty-two-item scale that has four subscales: 
perceived choice, perceived competence, interest/
enjoyment, and pressure/tension. The perceived choice 
and perceived competence subscales are hypothesized 
to be the affirmative predictors of both behavioral 
measures and self-report of intrinsic motivation. The 
interest/enjoyment subscale is taken as the self-report 
measure of intrinsic motivation.  Pressure tension is 
hypothesized to be an adverse predictor of intrinsic 
motivation.
	 To score IMI, the subscale score was first calculated 
by averaging the items scores for the items on each 
subscale. Items 1, 5, 8, 10, 14, 17, 20 were for interest/
enjoyment. Items 4, 7, 12, 16, and 22 were for perceived 
competence. Items 3, 11, 15, 19, and 21 were for 
perceived choices. Items 2, 6, 9, 13, and 18 were for 
pressure/tension. Items 2, 9, 11, 14, 19 and 21 were 
reverse scored. A higher score would indicate more of 

the concept described in the subscale name. It means 
that a higher score on pressure/tension reveals that the 
person was more tense and pressured. A higher score 
on perceived competence tells that the person felt more 
competent; and so on. 
Statistical Analysis: SPSS version 17 was used to 
analyze the data. Descriptive statistics were computed.  
Mean and standard deviation calculated for 
quantitative output response. Frequency percentage 
computed for qualitative output response. Statistical 
significance was taken at p <0.05.

RESULTS

	 Fifty-eight students completed the IMI inventory 
questionnaire with 28 students in the f2f group 
and 30 in the blended group. Their mean ± SD age 
was 21.79 ± 1.69 years with female to male ratio of 
2:1. The Cronbach Alpha reliability score for the 
Intrinsic Motivation Inventory in this study was 0.798 
which showed that this research had good internal 
consistency. The internal consistency of the other four 
subscales ranged from 0.685 to 0.917 (Table-I).
	 There was a significant difference in all four subscales 
between f2f teaching and blended teaching of surgical 
clinical education. In all three subscales, students in 
the blended group were more motivated as compared 
to the f2f teaching group (p < 0.01). 
	 Pressure tension is hypothesized to be an adverse 
predictor of intrinsic motivation. Students in the 
f2f group experienced more perceived tension as 
compared to the blended group (p < 0.048). Overall, 
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Table-II: Intrinsic motivation comparison of Face to face and blended teaching.

Subscale Face to face teaching n = 28 Blended Teaching  n = 30 P value*

Mean SD Mean SD

Enjoyment 28.92 8.96 38.20 6.38 <0.0001

Competence 18.67 4.50 26.30 4.32 <0.0001

Choice 19.00 6.09 24.60 5.10 <0.0001

Pressure 20.17 6.85 17.10 4.26 <0.048

*Independent t-test applied.

Table-I: Reliability of the intrinsic motivation inventory.

IMI scale Items Cronbach’s Alpha

All items 22 0.798

Interest / enjoyment 7 0.917

Perceived competence 5 0.828

Perceived choice 5 0.756

Perceived pressure 5 0.685
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students in the blended group were more intrinsically 
motivated as compared to face to face group during 
surgical clinical education (Table-II).

DISCUSSION

	 The findings of our study suggest that students 
learning through blended teaching were more 
intrinsically motivated to learn and gain new 
knowledge as compared to the students enrolled in 
face-to-face learning groups during their surgical 
clinical posting.
	 This is one of the first studies from Pakistan about 
BL in surgical clinical education not only because of 
its methodological strength but also for the evidence-
based utilization of the latest educational technologies 
in a systemic and integrated form of innovative 
curriculum. One study from this data about OSCE 
score was already published in 2021 in J Pak Med 
Assoc. Although the data of the study is old, its 
findings and implications are still very applicable to 
online learning.17

	 In all subscales of enjoyment, competence, and choice 
there is more score in the BL group while in the perceived 
pressure subscale which has an inverse relationship 
with motivation, there is less score in the blended 
group. The results are comparable with numerous 
studies of motivation in online and blended learning.18,19 

Undergraduate as well as postgraduate online students 
compared to on-campus students were also found to be 
more intrinsically motivated in comparative studies.20-22 

The reasons for more motivation in online and blended 
courses are numerous. In traditional instructor-
led classroom learning, less learner control, passive 
learning, and limited instructional material availability 
are likely to result in less motivation to learn. On the 
other hand, better learner control over the pace of 
learning/ instructions, active engagement of learners 
& access to a vast variety of instructional material 
may facilitate and enhance motivation to learn in Web 
based/e-learning. Literature suggests that compared to 
traditional instructor-led methods, e-learners gain faster 
and better knowledge and skills.13 
	 The benefits of online and traditional face-to-
face teaching are maximized in blended learning. It 
encompasses all adult learning theory principles i.e. 
being learner-centered, self-directed, and enabling 
the learners responsible for their learning.23 BL relies 
more heavily on technology and also needs more time 
commitment than classroom learning. There is robust 
support for a positive relationship between learning 
motivation and BL.24 Learners in BL courses were more 
motivated to learn, achieved higher course grades, 
and engaged in more metacognition than students in 
classroom learning.6 The main reasons appear to be 
more learner control over when and where to learn as 
well as more tools available to facilitate learning. It has 
been emphasized that to increase motivation to learn, 
course designers should use both synchronous and 

asynchronous knowledge to supplement face-to-face 
interactions and ensure a high level of transactional 
presence of an instructor. All these factors appear to 
increase learner’s intrinsic motivation 25

CONCLUSION

	 It is likely to attain an enhancement in motivation 
and performance along with great acceptance of 
students with a blended surgical learning program. 
The results showed that the BL methods might be 
superior in comparison to face-to-face teaching alone, 
even in the setting of a skill-based curriculum like 
surgery. Online learning modalities have a potential 
for use in surgical education as students and trainees 
face significant hurdles in their training variability 
of exposure, less time in busy clinical settings, and 
less personalized formative feedback to name a few. 
By utilizing online learning, superior educational 
opportunities for students can be cultivated. It can 
result in enhanced faculty effectiveness and efficiency 
as well. This potential of e-learning undertakes a 
certain level of institutional inclination both in human 
and infrastructural resources which is not always 
extant in all places.

Conflict of Interest: None.

Source of Funding: None.

REFERENCES
1.	 Ryan GV, Callaghan S, Rafferty A, Higgins MF, Mangina E, 

McAuliffe F. Learning outcomes of immersive technologies in 
health care student education: a systematic review of the literature. 
J Med Internet Res. 2022;24(2):e30082. doi: 10.2196/30082 

2.	 Berger AS, Niedra E, Brooks SG, Ahmed WS, Ginsburg 
S. Teaching professionalism in postgraduate medical 
education: a systematic review. Acad Med. 2020;95(6):938-946. 
doi: 10.1097/ACM.0000000000002987

3.	 Visser CL, Kusurkar RA, Croiset G, Ten Cate O, Westerveld HE. 
Students’ motivation for interprofessional collaboration after 
their experience on an IPE ward: A qualitative analysis framed 
by self-determination theory. Med Teach. 2019;41(1):44-52. doi: 
10.1080/0142159X.2018.1436759

4.	 Tabassum R. Factors Causing Lack of Interest in Clinical Research 
Among Postgraduate Trainees at Peoples University of Medical 
& Health Sciences for Women, Shaheed Benazir Abad. A Mixed 
Method Study. Pak J Med Health Sci. 2023;17(01):762-766. doi: 
10.53350/pjmhs2023171762

5.	 Maharaj C, Blair E, Kee CY. The motivation to study: An 
analysis of the factors that motivate undergraduate engineering 
students. J Further Higher Educ. 2016;42(1):24-35. doi: 
10.1080/0309877X.2016.1188901 

6.	 Afsar B, Umrani WA. Transformational leadership and innovative 
work behavior: The role of motivation to learn, task complexity and 
innovation climate. European J Innovat Manag. 2020;23(3):402-428. 
doi: 10.1108/EJIM-12-2018-0257

7.	 Donald JN, Bradshaw EL, Ryan RM, Basarkod G, Ciarrochi J, 
Duineveld JJ, et al. Mindfulness and its association with varied 
types of motivation: A systematic review and meta-analysis using 
self-determination theory. Pers Soc Psychol Bull. 2020;46(7):1121-
1138. doi: 10.1177/0146167219896136

8.	 Ryan RM, Deci EL. Self-determination theory: Basic psychological 
needs in motivation, development, and wellness: Guilford 
publications; 2017.

9.	 Cresswell SL, Loughlin WA, Coster MJ, Green DM. Development 
and production of interactive videos for teaching chemical 
techniques during laboratory sessions. ACS Publications; 2019. doi: 
10.1021/acs.jchemed.8b00647

Masood Jawaid et al.



Pak J Med Sci     May - June  2024    Vol. 40   No. 5      www.pjms.org.pk     917

10.	 Peddle M, Mckenna L, Bearman M, Nestel D. Development of non-
technical skills through virtual patients for undergraduate nursing 
students: An exploratory study. Nurse Educ Today. 2019;73:94-101. 
doi: 10.1016/j.nedt.2018.11.008

11.	 Smith K, Hill J. Defining the nature of blended learning through 
its depiction in current research. Higher Educ Res Develop. 
2019;38(2):383-397. doi: 10.1080/09638288.2017.1398278

12.	 Zhang X, Chen Y, Hu L, Wang Y. The metaverse in education: 
Definition, framework, features, potential applications, challenges, 
and future research topics. Frontiers Psychol. 2022;13:1016300. doi: 
10.3389/fpsyg.2022.1016300

13.	 Binks AP, LeClair RJ, Willey JM, Brenner JM, Pickering JD, Moore 
JS, et al. Changing medical education, overnight: the curricular 
response to COVID-19 of nine medical schools. Teach Learn Med. 
2021;33(3):334-342. doi: 10.1080/10401334.2021.1891543

14.	 Stevens GJ, Bienz T, Wali N, Condie J, Schismenos S. Online 
university education is the new normal: but is face-to-face better? 
Interactive Technol Smart Educ. 2021;18(3):278-297. doi 10.1108/
ITSE-08-2020-0181

15.	 Fishbach A, Woolley K. The structure of intrinsic motivation. Ann 
Rev Organizational Psychol Organizational Behav. 2022;9:339-363. 
doi: 10.1146/annurev-orgpsych-012420-091122

16.	 Ryan RM, Deci EL. Self-determination theory and the facilitation 
of intrinsic motivation, social development, and well-being. Am 
Psychol. 2000;55(1):68. doi: 10.1037110003-066X.55.1.68

17.	 Jawaid M, Baig L, Aly SM. Comparison of OSCE scores of surgical 
clinical education after face-to-face vs. blended learning methods 
among undergraduate medical students. J Pak Med Assoc. 
2021;71(6):1535-1539. doi: 10.47391/JPMA.571

18.	 Wang W, Zhan J. The relationship between English language 
learner characteristics and online self-regulation: A structural 
equation modeling approach. Sustainability. 2020;12(7):3009. doi: 
10.3390/su12073009

19.	 Alawamleh M, Al-Twait LM, Al-Saht GR. The effect of online 
learning on communication between instructors and students 
during Covid-19 pandemic. Asian Educ Develop Studies. 
2020;11(2):380-400. doi: 10.1108/AEDS-06-2020-0131

20.	 Ferrer J, Ringer A, Saville K, A Parris M, Kashi K. Students’ 
motivation and engagement in higher education: The importance 
of attitude to online learning. Higher Educ. 2022;83(2):317-338. doi: 
10.1007/s10734-020-00657-5

21.	 Lin Y-J, Wang H-c. Using virtual reality to facilitate learners’ 
creative self-efficacy and intrinsic motivation in an EFL classroom. 
Educ Inform Technol. 2021;26(4):4487-505. doi: 10.1007/s10639-
021-10472-9

22.	 Mamolo LA. Online learning and students’ mathematics 
motivation, self-efficacy, and anxiety in the “New Normal”. Educ 
Res Int. 2022;2022:1-10. doi: 10.1155/2022/9439634

23.	 Picciano AG. Theories and frameworks for online education: 
Seeking an integrated model.  A guide to administering distance 
learning. Brill. 2021:79-103. doi: 10.1163/9789004471382_005

24.	 Su J, Zhong Y, Ng DTK. A meta-review of literature on educational 
approaches for teaching AI at the K-12 levels in the Asia-Pacific 
region. Computers Educ Artificial Intelligence. 2022;3:100065. doi: 
10.1016/j.caeai.2022.100065

25.	 Annamalai N, Ramayah T, Kumar JA, Osman S. Investigating the 
use of learning management system (LMS) for distance education 
in Malaysia: A mixed-method approach. Contemporary Educ 
Technol. 2021;13(3):ep313. doi: 10.30935/cedtech/10987

Authors’ Contributions:

MJ: Conceived the idea, curriculum development, 
synopsis writing, data collection and analysis, intellectual 
contribution to the paper, and approval of the final 
version to be published.
ZM: Study design, data collection and analysis, 
intellectual contribution to the paper, and approval of 
final version to be published.
NI: First draft writing, literature review, and approval of 
final version to be published.


	_GoBack
	_Hlk155817052
	_Hlk155819567
	_GoBack
	_Hlk155728055
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_Hlk156294384
	_Hlk119156107
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_GoBack
	_Hlk154525583
	_Hlk154525643
	_Hlk154587105
	_GoBack
	_GoBack
	_GoBack
	_Hlk75786452
	_Hlk100186225
	_Hlk95690690
	_GoBack
	_Hlk137815080
	_ENREF_23
	_ENREF_4
	_ENREF_5
	_ENREF_8
	_ENREF_11
	_ENREF_12
	_ENREF_14
	_ENREF_15
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_21
	_ENREF_20
	_Hlk137034230
	_ENREF_22
	_GoBack
	_Hlk132460520
	_Hlk131813621
	_GoBack
	_Hlk141949366
	_GoBack
	_GoBack
	_Hlk134990979
	_Hlk134990997
	_GoBack
	_Hlk155397522
	_Hlk155397414
	_GoBack
	_Hlk155556273
	_GoBack
	_GoBack
	_GoBack
	_Hlk71084764
	_Hlk71084744
	_GoBack
	_GoBack
	_GoBack
	_Hlk140788363
	_Hlk140697119
	_Hlk140696260
	_GoBack
	_Hlk157586796
	_Hlk158843478
	_Hlk118721105
	_GoBack
	_GoBack
	_Hlk20828664
	_gjdgxs
	_2n1xtzu0qbrj
	_GoBack
	_Hlk154822388
	_Hlk131544751
	_GoBack
	_GoBack

