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Summary of findings from the studies which compared online eLearning with traditional learning among medical students
	Study
	Cognitive (Knowledge)
	Psychomotor (Skills)
	Affective (Attitudes)
	Affective (Satisfaction)
	Domain &modality of Assessment
	No. of
participants

	Intervention
delivery approach
	Characteristics

	Baumlin 2000 
	NS 
	
	
	NS 
	Knowledge of emergency medicine topics - MCQs
	100 
	Blended learning 
	IG: Computer Assisted Instructions

	Buzzell 2002 
	NS 
	
	
	NS 
	Cognitive behavioral objectives of human body composition analysis - MCQs
	34 
	IG1: Full eLearning
IG2: Blended learning
	IG: Web–based tutorials
IG2: Traditional lectures with web–based tutorials
CG: Traditional lectures

	Cox 2008
	
	DNT
	DNT
	
	Skills related to the care and service of the underserved
(pre- and post-curriculum
self-efficacy; pre- and post- 10 item skills)
	138
	IG1: Traditional learning
IG2: Blended learning

	IG1: Group discussion
IG2: Website, Videos
CG: Paper based, traditional learning materials

	Friedl 2006
	NS 
	DNT
	NS
	NS
	Knowledge about aortic valve replacement (MCQs &verbal)
	126
	Full eLearning
	IG: online multimedia course
CG: Text books

	Hauer 2013
	
	E
	
	E
	Knowledge: Performance on high-stakes clinical exam (CPX) including history-taking &PE 
	303
	IG1: Full eLearning
IG2: Traditional learning

	IG: Web based module
CG: Group work, role play.

	Jenkins 2008
	NS
	
	
	
	dermatologic recognition and terminology, 25-question posttest examination of morphologic terminology
	73
	Blended learning
	IG: Internet–based tutorial
CG: Lecture.


	Kandasamy 2009
	T
	
	
	NS
	Specific objectives in knowledge of pediatric stridor, 
nine-question multiple choice tests
	62
	Full eLearning
	IG: Online CAI module
CG: Review articles (Text based)

	Lee 2010
	NS
	
	
	NS
	Clinical reasoning, Diagnostic Thinking Inventory (DTI)
	52
	Blended learning
	IG: Web–based problems, workshop
CG: No workshop

	Leong 2003
	M
	M
	
	NS
	Assessment of cognitive domain
	54 vs
325*
	IGI: Full eLearning
IG2: Full eLearning

	IG1: Computer based cases (other
than C1+C2)
IG2: Computer based cases (C1+C2)
CG: No Computer based cases 

	Lewis 2011
	T
	
	
	NS
	Study not accessible
	39
	Blended learning
	IG: Web–based MCQ's
CG: Textbook resource

	Lipman 2001
	E
	
	
	NS
	Knowledge of ethics – course exam
	130
	Blended learning
	IG: Website, books
CG: Books, discussions

	Mahnekn 2010
	
	
	
	
	Knowledge in radiology – pre-post test
	96
	IG1: Blended learning
IG2: Blended learning

	IG1: eLearning, self
IG2: eLearning, mandatory
CG: No access to eLearning

	Ochoa 2008
	E
	
	NS
	
	Knowledge of seizure disorders - MCQs
	
	Full eLearning
	IG: Web–based interactive program
CG: Traditional text.

	Palmer 2008
	NS
	
	
	DNT
	Knowledge recall &retention using MCQs
	130
	 IG1: Traditional learning
IG2: Blended learning
IG3: Blended learning

	IG1: Written case–studies
IG2: Clinical material + interactive
computer–based case studies
IG3: Clinical material + interactive
computer–based case studies

	Phadtare2009 

	E
	
	
	E
	Scientific writing skills - SSQS 
	48
	Full eLearning
	IG: Online materials
CG: Off–line materials

	Raupach 2009
	NS
	
	
	DNT
	Clinical reasoning - key feature approach (Page & Bordage
1995)
	148
	Blended learning
	IG: Web–based teaching module
CG: face–to–face traditional lecture

	Raupach 2010
	E
	
	
	E
	Factual knowledge of Cardioresp module - MCQs
	74
	Blended learning
	IG: Web–based module
CG: Traditional lecture

	Ricks 2008
	E
	
	
	
	Knowledge of common pediatric emergency procedures (LP, laceration repair, fracture splinting) – MCQs to assess knowledge of materials needed, steps of procedures, and indications/contraindications
	23
	Full eLearning
	IG: Co148mputer Assisted Learning
group
CG: No intervention


	Smits 2012
	NS
	
	T
	NS
	Attitudes twd occupational health (questionnaire)
	128
	Full eLearning
	IG: Case based eLearning
CG: Text based learning

	Spikard 2002
	NS
	
	
	E
	Knowledge of neonatal screening - MCQs
	95
	Full eLearning
	IG: Online lecture
CG: Traditional learning

	Stain 2005
	NS
	
	
	
	Knowledge of core general surgical topics - MCQs
	12 vs 98*
	Full eLearning
	IG: Videoconference lectures
CG: Conventional lectures

	Stewart 2013
	
	DNT
	
	NS
	Physical exam of the newborn skills – rating checklists
	71
	Blended learning
	IG: Online access to learning content
CG: Standard content

	Stolz 2012
	NS
	T
	
	T
	Counseling on smoking cessation – OSCE with rating checklist
	129
	Full eLearning
	IG: Web–based training
CG: Lectures

	Subramanian 2012

	E
	
	
	
	Knowledge retention - MCQs
	33
	Full eLearning
	IG: Interactive medical software
CG: Lectures

	Succar 2010
	DNT
	
	
	NS
	Knowledge in ophthalmology - structured and
validated 20-item Ophthalmic Knowledge Based pre- and post-test
	147
	 Blended learning
	IG: Computer based training
CG: Traditional teaching

	Truncali 2011
	E
	E
	DNT
	
	Change in knowledge,
attitudes, and confidence- OSCE rating checklist
	141
	Blended learning
	IG: Web–based Tutorial
CG: Lectures

	Yeung 2013
	NS
	
	
	NS
	Knowledge - multiple-choice quiz on trigeminal nerve anatomy designed to challenge both factual understanding and the spatial understanding
	78
	Blended learning
	IG: Computer–assisted learning
CG: Text–/image–based learning
(TBL) 


	Enoch et al. 2022
	E
	DNT
	E
	E
	· Affective and cognitive domains in summative online OSCE: Communication skills, physical examination skills, and conceptual knowledge of procedural skills (explain indication, procedure, and principles) through
· Psychomotor domain in formative on-site OSCE: procedural skills (pap smear) 
	350
	e-learning or blended
learning
	Cohort A (IG): online OSCE with or without onsite formative assessment 
Cohort B (CG): traditional onsite clinical skills training

	Lüdke et al., 2023
	E in complete examination, anterior rhinoscopy and laryngoscopy but NS in general head &neck examination, oral inspection, posterior rhinoscopy &otoscopy
	
	
	
	
	286
	Teleteaching of head &neck exam
	


E – Results favoured online eLearning over traditional learning, NS – No significant difference between online eLearning and traditional learning, MCQ – Multiple choice questions M – Mixed results, T – Results favoured traditional learning over online eLearning, DNT – Difference not tested, CG – Control group, IG – Intervention group; LP: lumbar puncture; OSCE: objective structure clinical exam
*Average number students exposed to videoconference lectures and conventional lectures, respectively.
Modified from: George, P. P., Papachristou, N., Belisario, J. M., Wang, W., Wark, P. A., Cotic, Z., ... & Car, J. (2014). Online eLearning for undergraduates in health professions: a systematic review of the impact on knowledge, skills, attitudes and satisfaction. Journal of global health, 4(1).

