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SDC: Box 1 
Search strategy (last search date November 17, 2008)
	Legend for Ovid Searches
Symbol/Abbreviation

Explanation

Exp

explode

/

identifies a controlled vocabulary term

Adj

adjacent (i.e., adj3 = adjacent within 3 words)

Mp

Multiple locations

$

Wild card

.pt

publication type

Ovid MEDLINE 

1. exp programmed instruction/ or educational technology/

2. exp internet/ or elearning.mp. or ("e" adj learning).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

3. ((web or internet or computer) adj (aided or assisted or supported or based or enhanced) adj2 (learning or course or education or teaching or instruction)).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

4. (wbl or cbl or cai or cal).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

5. ((web or virtual or online or distance) adj2 (learning or instruction or module$ or course or curricul$)).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

6. ((distributed or blended) adj2 (learning or course or curricul$ or module$ or education or instruction)).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

7. (webct or blackboard).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

8. or/1-7

9. exp specialties, medical/ed or exp specialties, surgical/ed or curricul$.mp. or teach$.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

10. exp education, professional/ or "internship and residency"/ or exp faculty/ or exp schools, health occupations/

11. exp students, health occupations/

12. or/9-11

13. 8 and 12

14. (pretest$ or (pre adj test$)).mp. [mp=title, original title, abstract, name of substance word, subject heading word]

15. 13 and 14

16. (comparative study or evaluative study or program evaluation or clinical trial or multicenter study or randomized controlled trial).pt.

17. 13 and 16

18. 13 and before.mp. and after.mp. [mp=title, original title, abstract, name of substance word, subject heading word]

19. 15 or 17 or 18

20. 19 not patient education/

Ovid CINAHL 

# Search History Results Display 

1.  exp programmed instruction/ or educational technology/ 3180  DISPLAY 

2.  exp internet/ or elearning.mp. or ("e" adj learning).mp. [mp=title, subject heading word, abstract, instrumentation] 31332  DISPLAY 

3.  ((web or internet or computer) adj (aided or assisted or supported or based or enhanced) adj2 (learning or course or education or teaching or instruction)).mp. [mp=title, subject heading word, abstract, instrumentation] 3538  DISPLAY 

4.  (wbl or cbl or cai or cal).mp. [mp=title, subject heading word, abstract, instrumentation] 478  DISPLAY 

5.  ((web or virtual or online or distance) adj2 (learning or instruction or module$ or course or curricul$)).mp. [mp=title, subject heading word, abstract, instrumentation] 1694  DISPLAY 

6.  ((distributed or blended) adj2 (learning or course or curricul$ or module$ or education or instruction)).mp. [mp=title, subject heading word, abstract, instrumentation] 41  DISPLAY 

7.  (webct or blackboard).mp. [mp=title, subject heading word, abstract, instrumentation] 71  DISPLAY 

8.  or/1-7 35089  DISPLAY 

9.  exp specialties, medical/ed or exp specialties, surgical/ed or curricul$.mp. or teach$.mp. [mp=title, subject heading word, abstract, instrumentation] 44513  DISPLAY 

10.  exp education, professional/ or "internship and residency"/ or exp faculty/ or exp schools, health occupations/ 16377  DISPLAY 

11.  exp students, health occupations/ 16662  DISPLAY 

12.  or/9-11 66386  DISPLAY 

13.  8 and 12 3440  DISPLAY 

14.  (pretest$ or (pre adj test$)).mp. [mp=title, subject heading word, abstract, instrumentation] 11486  DISPLAY 

15.  13 and 14 182  DISPLAY 

16.  (comparative study or evaluative study or program evaluation or clinical trial or multicenter study or randomized controlled trial).pt. 21058  DISPLAY 

17.  13 and 16 39  DISPLAY 

18.  13 and before.mp. and after.mp. [mp=title, subject heading word, abstract, instrumentation] 39  DISPLAY 

19.  15 or 17 or 18 225  DISPLAY 

20.  19 not patient education/ 209  DISPLAY 

21.  13 and pre.mp. and post.mp. [mp=title, subject heading word, abstract, instrumentation] 40  DISPLAY 

22.  15 or 17 or 21 215  DISPLAY  

Ovid EMBASE

1.  exp programmed instruction/ or educational technology/ 10100  DISPLAY 

2.  exp internet/ or elearning.mp. or ("e" adj learning).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 22974  DISPLAY 

3.  ((web or internet or computer) adj (aided or assisted or supported or based or enhanced) adj2 (learning or course or education or teaching or instruction)).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 799  DISPLAY 

4.  (wbl or cbl or cai or cal).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 4796  DISPLAY 

5.  ((web or virtual or online or distance) adj2 (learning or instruction or module$ or course or curricul$)).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 580  DISPLAY 

6.  ((distributed or blended) adj2 (learning or course or curricul$ or module$ or education or instruction)).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 73  DISPLAY 

7.  (webct or blackboard).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 83  DISPLAY 

8.  or/1-7 37921  DISPLAY 

9.  exp specialties, medical/ed or exp specialties, surgical/ed or curricul$.mp. or teach$.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 56837  DISPLAY 

10.  exp education, professional/ or "internship and residency"/ or exp faculty/ or exp schools, health occupations/ 79920  DISPLAY 

11.  exp students, health occupations/ 143076  DISPLAY 

12.  exp medical personnel/ or exp medical student/ or exp nurse/ or exp nursing student/ 151427  DISPLAY 

13.  exp medical education/ or residency education/ or exp paramedical education/ 75362  DISPLAY 

14.  or/9-13 246061  DISPLAY 

15.  8 and 14 14519  DISPLAY 

16.  exp course evaluation/ or exp evaluation/ or exp evaluation research/ 49877  DISPLAY 

17.  comparative study/ 90738  DISPLAY 

18.  exp PRETEST POSTTEST DESIGN/ or exp PRETEST POSTTEST CONTROL GROUP DESIGN/ 107  DISPLAY 

19.  (pretest$ or preintervention$).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 4289  DISPLAY 

20.  (pre and post).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer name] 30066  DISPLAY 

21.  15 and (16 or 17 or 18 or 19 or 20) 958  DISPLAY 

22. ..l/ 21 yr=1990-2007 952  DISPLAY 

23.  (2 or 3 or 4 or 5 or 6 or 7) and 22 293  DISPLAY 

24.  23 not patient education/ 284  DISPLAY
ISI Web of Science

Legend for ISI search
Symbol/Abbreviation

Explanation

TS

textword from title, abstract, keywords

*

wild card

#4  179 #3 AND #2 AND #1

DocType=All document types; Language=All languages; Database=SCI-EXPANDED; Timespan=1993-2007   

 #3  >100,000 TS=(pretest* OR posttest* OR postinterven* OR preinterven* OR (pre and post) or compar*)

DocType=All document types; Language=All languages; Database=SCI-EXPANDED; Timespan=1993-2007   

 #2  >100,000 TS=(medical or cme or nurs* or pharmac* or dental)

DocType=All document types; Language=All languages; Database=SCI-EXPANDED; Timespan=1993-2007   

 #1  5,383 TS=((web-based or "e-learning" or elearning or internet-based or distance or web or cbl or blended or webct or blackboard) same (learning or curricul* OR instruction or training or course or education))

DocType=All document types; Language=All languages; Database=SCI-EXPANDED; Timespan=1993-2007

Scopus

Your query: (TITLE-ABS-KEY("web-based" OR "e-learning" OR "elearning" OR "virtual learning" OR "internet learning" OR "distance learning" OR "internet based" OR "web supported" OR "web enhanced" OR wbl OR cbl OR "blended learning" OR webct OR blackboard) AND TITLE-ABS-KEY((physician* OR medical OR nurs* OR pharmac*) AND (compar* OR trial* OR evaluat* OR pretest OR "pre-test" OR "pre-intervention") AND (modul* OR course* OR training OR curricul* OR seminar* OR lecture* OR classroom* OR educat* OR teach* OR instruct*))) AND PUBYEAR AFT 1990  

ERIC, Dissertation Abstracts, and Timelit

ERIC, Dissertation Abstacts, and Timelit used a variation of the keywords used in the Medline search statements 1-7, plus the health care descriptors in ERIC, and comparative/pretest etc. in TimeLit.

University of Toronto Research and Development Resource Base

Keyword searches (including other permutations of these keywords): 

· (web-based OR internet-based OR virtual) AND (medical OR nurs* OR physician* OR dental) AND (compar* OR pre OR pretest*) BETWEEN 1990 and 2008

· (elearning OR e-learning) AND (medical OR nurs* OR physician* OR dental) AND (compar* OR pre OR pretest*) BETWEEN 1990 and 2008

· (webct OR web-ct OR blackboard) AND (medical OR nurs* OR physician* OR dental) AND (compar* OR pre OR pretest*) BETWEEN 1990 and 2008




SDC: Table 1
Description of Studies Included in a Systematic Review of Internet-based Instruction (N=51) – Expanded*
	Author, year
	Participants†
	Design
	Medical topic
	Course length
	Study intervention
	Comparison intervention
	Theme‡
	Satisfaction outcome§
	Knowledge outcome§
	Skill outcome§
	Behavior outcome§

	Kaplan, 199626
	15; P-P
	Posttest-only, 2 groups
	Evidence-based medicine
	>1 month
	Online asynchronous communication system 1
	Online asynchronous communication system 2
	Co
	-0.89
(-2.21, 0.44)¶
	
	
	

	Chan, 199927
	23; MD-P
	Pretest-posttest, 2 groups
	Geriatric psychiatry
	>1 month
	Internet-based module with online discussion
	Internet-based module without discussion
	D
	
	-0.40
(-0.9, 0.09)
	
	

	Papa, 199928
	108; MS-P
	Posttest-only, 2 groups
	Chest pain diagnosis
	≤1 day 
	Internet-based cases with feedback
	Internet-based cases without feedback
	F
	
	1.03
(0.63, 1.43)
	
	

	Schaad, 199929
	500; MS-P
	Posttest-only, 3 groups
	Human biology
	>1 month
	Course with Internet discussion groups and Virtual Clinic
	Course with Internet discussion groups but no virtual clinic
	D, PC (conf.)
	.07
(-0.33, 0.46)
	1.01
(0.72, 1.3)
	
	

	Scherly, 200030
	29; MS-P,RN-P
	Pretest-posttest, 2 groups
	Virology
	≤1 day 
	Virolab (tutorial/simulation); learning through experimentation (inductive)
	Hypertext tutorial; information presented to learner
	G
	
	-0.06
(-0.44, 0.31)
	
	

	Bearman, 200131
	255; MS-P
	Posttest-only, 2 groups
	Communication skills
	≤1 day 
	Virtual patient: problem solving (diagnosis-oriented) format
	Virtual patient: narrative format (adaptive)
	AN
	
	
	-0.12
(-0.43, 0.2)
	

	Fox, 200132
	152; MD-P
	Pretest-posttest, 2 groups
	Change management
	>1 month
	Internet tutorial with discussion forum
	Internet tutorial without discussion forum
	D
	
	
	
	

	Duffy, 200233
	154; O-T
	Posttest-only, 3 groups
	Teaching skills
	>1 month
	Distance learning with Internet-mediated discussion and face to face sessions
	Distance learning with Internet-mediated discussion but no face to face sessions
	B
	
	-0.88
(-1.41, -0.36)**
	
	

	Jedlicka, 200234
	22; O-T
	Posttest-only, 3 groups
	Mental health programming
	>1 month
	Interactive conference (video and audio)
	Chat room (text) conference
	AD
	1.69
(1.04, 2.34)¶
	
	
	

	Carpenter, 200335
	28; MS-C,MD-G,RN-T,RN-P,D-T,O-P
	Posttest-only, 2 groups
	Motivational interviewing for tobacco cessation
	≤1 day 
	Internet-based tutorial with clinical scenarios, questions, feedback
	Online practice guideline
	I, F (conf.), PC (conf.), SI
	
	3.37
(2.2, 4.54)
	
	

	Chao, 200336
	34; MS-P
	Pretest-posttest, 2 groups
	Diagnosis of melanoma
	≤1 day 
	Online learning system
	Link to information pages on the Internet
	SI
	
	0.73
(0.34, 1.12)
	
	

	Frith, 200337
	174; RN-T
	Posttest-only, 2 groups
	ECG interpretation
	>1 month
	Internet-based tutorial and online communication
	Internet-based tutorial only
	D
	0.55
(0.04, 1.06)
	0.11
(-0.35, 0.56)
	
	

	Lemaire, 200338
	394; RN-P,O-P,Ambig
	Posttest-only, 4 groups
	Physical rehabilitation
	Cannot tell
	Internet-based module
	CD-ROM module
	Co
	-0.39
(-0.71, -0.06)
	
	
	

	(Lemaire, 2003, comparison 2)
	
	
	
	
	Internet-based module
	Conference via Internet
	D
	-0.36
(-0.66, -0.05)
	
	
	

	Maag, 200439
	96; RN-T
	Pretest-posttest, 4 groups
	Math skills
	≤1 day 
	Multimedia Internet-based modules with review questions and answers
	Multimedia Internet-based modules without questions/answers
	I, F (conf.)
	0.32
(-0.28, 0.93)
	-0.06
(-0.64, 0.53)
	
	

	Mattheos, 200440
	52; D-T
	Posttest-only, 2 groups
	Periodon​tology
	1-4 weeks
	Internet-based modules with case-based essay questions with required response
	Internet-based modules with same cases but learner response was optional
	I, F (conf.)
	-0.10
(-0.67, 0.46)
	-0.54
(-1.11, 0.04)
	
	

	Spickard, 200441
	59; MS-C
	Pretest-posttest, 2 groups
	Screening principles
	≤1 day 
	Internet-based lecture with audio
	Internet-based lecture without audio
	AT
	0.77
(0.24, 1.29)
	0.43
(-0.09, 0.94)
	
	

	Virvou, 200442
	50; MS-P
	Posttest-only, 2 groups
	General medical knowledge
	Cannot tell
	Internet education via mobile phone
	Desktop version of module
	Co
	0.42
(0.13, 0.71)¶
	
	
	

	Allison, 200543
	209; MD-P
	Pretest-posttest, 2 groups
	Chlamydia screening
	>1 month
	Multicomponent Internet-based module with feedback on clinical practice
	Text Internet-based module
	I, F (conf.)
	
	
	
	0.34
(0.19, 0.49)

	Becker, 200544
	153; O-T
	Pretest-posttest, 2 groups
	Interdisciplinary teamwork
	1-3 months
	Web course with extra support
	Web course
	Co, PP
	-0.018 
(-0.29, 0.25)
	0.64 (0.44, 0.83)††
	 
	 

	Brunetaud, 200545
	11; MS-C
	Pretest-posttest, 2 groups
	Inflammation
	≤1 day 
	Virtual campus e-learning management system
	Web server (no formal management system)
	Co, PP
	-1.11
(-2.38, 0.16)¶
	
	
	

	Mukohara, 200546
	107; MD-P
	Pretest-posttest, 2 groups
	General internal medicine
	>1 month
	Journal article summaries via e-mail
	E-mail link to online resource
	SI
	1.47
(1.02, 1.92)¶
	-0.32
(-0.52, -0.11)
	-0.01
(-0.22, 0.19)
	0.06
(-0.14, 0.27)

	Schittek Janda, 200547
	28; D-T
	Posttest-only, 2 groups
	Hand washing
	≤1 day 
	Internet-based module consisting of segmented video clips
	Internet-based module consisting of one continuous video clip
	Sp
	.06
(-0.68, 0.8)**
	0.88
(0.11, 1.66)
	0.03
(-0.72, 0.77)**
	

	Blackmore, 200648
	167; O-T
	Posttest-only, 2 groups
	Psycho​therapy
	>1 month
	Internet-based module with enhanced online collaboration
	Internet-based module with minimal online collaboration
	D, F (conf.), PP
	0.26
(-0.1, 0.62)
	
	
	

	Cook, 200649
	121; MD-G
	Posttest-only, 2 groups
	Ambulatory medicine
	≤1 day 
	Internet-based modules with questions and feedback
	Internet-based modules without questions or feedback
	I, F (conf.)
	1.77
(1.41, 2.13)¶
	0.25
(0.07, 0.43)
	
	

	Friedl, 200650
	195; MS-C
	Pretest-posttest, 3 groups
	Cardiovascular surgery
	≤1 day 
	Internet-based module with case-based questions and interactive tasks
	Non-interactive Internet-based module
	G, I, PC (conf.)
	-0.16
(-0.5, 0.17)
	-0.32 

(-0.49, -0.15)††
	
	-0.28
(-0.61, 0.06)

	Kemper, 200651
	1267; MD-P,MD-O,RN-P,P-P,O-T,O-P
	Pretest-posttest, 4 groups
	Dietary supplements
	>1 month
	Internet-based module: information spaced over time
	Internet-based module: all information at once
	Sp
	0.12
(0.01, 0.23)¶
	0.12
(0.05, 0.19)
	
	0.03
(-0.15, 0.22)

	Kemper, 200651 (Factorial 2)
	
	
	
	
	Information embedded in e-mail ("push")
	E-mail link to information on Internet ("pull")
	E
	0.07
(-0.04, 0.18)
	-0.04
(-0.11, 0.03)
	
	0.13

(-0.06, 0.32)

	Kerfoot, 200652
	693; MS-C,MD-G
	Posttest-only, 2 groups
	Systems-based practice
	>1 month
	Interactive Internet-based module
	Non-interactive Internet-based module
	I
	
	0.48
(0.39, 0.57)
	
	

	Little, 200653
	33; RN-T
	Posttest-only, 2 groups
	Not specified
	>1 month
	Internet course with voice-over-Internet meeting
	Internet course without voice-over-Internet 
	D
	0.83
(0.05, 1.6)
	
	
	

	Nicholson, 200654
	61; MS-P
	Posttest-only, 2 groups
	Ear anatomy
	≤1 day 
	Internet-based modules with 3-dimensional model
	Internet-based modules without 3-dimensional views
	M
	
	1.54
(0.95, 2.13)
	
	

	Romanov, 200655
	93; MS-P
	Posttest-only, 2 groups
	Medical informatics
	1-4 weeks
	WebCT-based Internet-based modules with online peer discussion and self-test
	Identical Internet-based modules without discussion or self-test
	Co
	
	0.37
(-0.06, 0.8)
	
	

	Thompson, 200656
	64; MS-C
	Posttest-only, 2 groups
	Cardiology and bioterrorism
	≤1 day 
	Internet-based module with case summary
	Internet-based module without summary
	I
	
	1.06
(0.38, 1.74)
	
	

	Al-Rawi, 200757
	26; D-T
	Posttest-only, 2 groups
	Maxillofacial CT interpretation
	1-4 weeks
	Interactive module
	Static PDF of similar content
	I
	 
	0.57 (-0.22, 1.35)
	 
	 

	Bednar, 200758
	21; D-T
	Pretest-posttest, 3 groups
	Orthodontic basic concepts
	Cannot tell
	Interent-mediated videoconference (real-time interaction)
	Interent-mediated videoconference (delayed interaction)
	T
	0.67
(0.20, 1.14)
	0.79
(0.3, 1.28)
	
	

	Cook, 200759
	112; MS-C,MD-G
	Pretest-posttest, 4 groups
	Complemen​tary medicine
	≤1 day 
	Internet-based module; learners construct review table
	Internet-based module; review table provided
	I
	.05
(-0.15, 0.26)
	0.15
(-0.06, 0.36)
	
	

	Cook, 200759 (Factorial 2)
	
	
	
	
	Internet-based module; active questions
	Internet-based module; reflective questions
	AR, F (conf.)
	-0.18
(-0.51, 0.15)
	-0.01
(-0.34, 0.32)
	
	

	Hege, 200761
	475; MS-C
	Posttest-only, 2 groups
	Internal medicine
	>3 months
	Web-based cases; mandatory, linked to exam 
	Web-based cases; voluntary
	Co, PP
	3.29 (3.01, 3.57)¶
	 
	 
	 

	Kerfoot, 200762
	156; MS-C
	Pretest-posttest, 2 groups
	Urology
	>1 month
	Internet-based module with spaced retention questions
	Internet-based module without retention questions
	I
	0.90
(0.66, 1.14)
	0.50
(0.29, 0.71)
	
	

	Kerfoot, 200763
	537; MD-G
	Posttest-only, 2 groups
	Urology
	>1 month
	Spaced self-assessment questions via e-mail
	Self-assessment questions all at once via e-mail
	R
	
	0.13
(-0.04, 0.3)
	
	

	Miller, 200764
	26; D-T
	Posttest-only, 3 groups
	Orthodontics
	≤1 day 
	Videoconference with interactive video discussion
	Videoconference with Internet chat discussion
	AD
	0.67
(0.24, 1.09)
	
	
	

	Moridani, 200765
	151; P-T
	Posttest-only, 2 groups
	Pharmaco​genetics
	1-4 weeks
	Asynchronous video lectures
	Synchronous videoconferencing
	SA
	
	0.29
(-0.03, 0.61)
	
	

	Ridgway, 200766
	88; MS-C
	Posttest-only, 2 groups
	Surgery
	>1 month
	Internet slideshow with voice
	Internet slideshow without voice
	AT
	0.76
(0.46, 1.06)¶
	2.08
(1.71, 2.45)
	
	

	Romanov, 200767
	122; MS-P
	Posttest-only, 2 groups
	Medical informatics
	1-4 weeks
	Blended learning with videoclips
	Blended learning without videoclips
	V
	 
	0.53 (0.13, 0.94)
	 
	 

	Bergeron, 200868
	89; Ambig
	Pretest-posttest, 2 groups
	Radiation hazard medical training
	≤1 day 
	Serious game
	Traditional online
	I, G
	 
	0.58 (0.34, 0.82)‡‡
	 
	 

	Campbell, 200869
	114; Ambig
	Posttest-only, 2 groups
	Research methods
	Cannot tell
	Online modules with online discussion
	Online modules with face-to-face discussion
	B
	 
	0.63 (0.23, 1.03)
	 
	 

	Cook, 200870
	124; MD-G
	Posttest-only, 2 groups
	Ambulatory medicine
	≤1 day 
	Interactive Web modules with additional complex patient scenarios
	Same Web modules without patient scenarios
	I, F (conf.), PC (conf.)
	-0.079 (-0.34, 0.18)¶
	-0.20 (-0.42, 0.03)
	 
	 

	Cook, 200871
	124; MD-G
	Posttest-only, 2 groups
	Ambulatory medicine
	≤1 day 
	Adaptive Web modules
	Standard Web modules
	AN
	1.21 (0.95, 1.47)¶
	-0.087 (-0.26, 0.09)
	 
	 

	Kerfoot, 200872
	237; MS-C
	Posttest-only, 2 groups
	Urology
	1-3 months
	Spaced/repeated education
	Web training modules
	R
	0.22 (0.08, 0.36)¶
	0.24 (0.1, 0.37)
	 
	 

	Kopp, 200874
	153; MS-C
	Pretest-posttest, 4 groups
	Secondary hypertension
	≤1 day 
	Web module: elaborated feedback
	Web module: brief feedback
	F
	 
	0.35 (0.03, 0.67)
	 
	 

	Kopp, 200874 (Factorial 2)
	
	
	
	
	Web module: intentional reasoning errors
	Web module: good clinical reasoning
	I
	 
	0.083 (-0.23, 0.4)
	 
	 

	Tunuguntla, 200875
	156; MS-P
	Posttest-only, 2 groups
	Home safety
	≤1 day 
	Module with animations
	Module with static graphics
	AS
	 
	0.37 (-0.19, 0.93)
	 
	 

	Walker, 200876
	120; O-P
	Pretest-posttest, 2 groups
	Injury prevention
	≤1 day 
	Web-based format
	CD-ROM format
	Co
	-0.37 (-0.74, 0)
	 
	 
	 

	Cook, 200960
	123; MD-G
	Posttest-only, 2 groups
	Ambulatory medicine
	≤1 day 
	Internet-based module: case first
	Internet-based module: didactics first
	Ca
	-0.16

(-0.36, 0.05)
	-0.09

(-0.28, 0.11)
	
	

	Kerfoot, 200973
	115; MS-C
	Posttest-only, 2 groups
	Urology
	1-3 months
	Web training with spaced/repeated education
	Web training
	I
	 
	0.14 (-0.06, 0.34)
	 
	 


* References in this table refer to the article main text, not to this Appendix. Some "designs" list >2 groups because these studies made additional comparisons (e.g., with no-intervention controls or non-computer interventions).

† Ambig = Ambiguous; D-T = Dentist in training;  MD-G = Physician in postgraduate training; MD-P = Practicing physician; MS-C = Clinical medical student; MS-P = Preclinical medical student; O-P = Other in practice; O-T = Other in training; P-P = Pharmacist in practice; P-T = Pharmacist in training; RN-P = Nurse in practice; RN-T = Nurse in training

‡ Study themes (see Table 1 for details): AD – audio vs. text (chat) online discussion; AN – adaptive navigation vs. non-adaptive presentation; AR – active vs. reflective questions; AS – animation vs. static images; AT – audio present/absent in a tutorial; B – blended online + face-to-face vs. online-only; Ca – case-first vs. didactic-first; Co – configuration comparison; Conf. – confounded comparison, for example a comparison of questions and feedback to no questions / no feedback; D – discussion vs. no discussion; E – embedded e-mail text vs. link to text; F – feedback vs. no feedback; G – game/simulation vs. sequential instruction; I – interactivity high vs. low; M – three-dimensional model; PC – patient cases vs. no cases; PP – enhanced to promote participation vs. unenhanced; R – repetition of material vs. no repetition; SA – synchronous vs. asynchronous; SI – synthesized information vs. existing information; Sp – spacing of material vs. no spacing; T – timing of discussion live vs. delayed; V – video clips vs. no video clips. 

§ Standardized mean difference and 95% confidence interval, calculated from reported effect size, posttest mean and standard deviation, or exact P value (Rosenthal, 1994; ref 23 in main text) except as noted

¶ Standardized mean difference calculated from odds ratio
** Standardized mean difference calculated using imputed (pooled) standard deviation

†† Standardized mean difference calculated using change from pretest to posttest scores and pretest standard deviation

‡‡ Standardized mean difference calculated using P value upper limit (e.g., "P<.05")
SDC: Table 2

Subgroup analyses based on study quality*
	
	
	Learning outcomes
	Satisfaction outcomes

	Analysis
	Group assignment
	No.†
	Pooled effect size (95% CI; P), I2‡
	No.†
	Pooled effect size (95% CI; P), I2‡

	Studies investigating 

interactivity
	Randomized
	12
	0.27 (0.06 to 0.47; P=0.01), I2=83%
	6
	0.49 (-0.086 to 1.06; P=.096), I2=95%

	
	Observational
	3
	0.24 (-0.30 to 0.78; P=.38), I2=97%
	1
	-0.16 (-0.5 to 0.17)

	
	NOS ≥4
	10
	0.28 (0.045 to 0.51; P=.02), I2=86%
	
	§

	
	NOS ≤3
	5
	0.25 (-0.15 to 0.66; P=.22), I2=94%
	
	§

	Studies investigating 

practice exercises
	Randomized
	8
	0.37 (0.10 to 0.65; P=.008), I2=82%
	3§
	1.03 (0.30 to 1.75; P=.005), I2=91%¶

	
	Observational
	2
	0.34 (95% CI = -0.96 to 1.64, P=.61)
	2§
	-0.067 (-0.32 to 0.19; P=.61)

	
	NOS ≥4
	7
	0.36 (0.067 to 0.65; P=.02), I2=85%
	
	§

	
	NOS ≤3
	3
	0.41 (-0.62 to 1.44; P=.44), I2=97%
	
	§

	Studies investigating 

online discussion
	Randomized
	2§
	-0.14 (-0.64 to 0.36; P=.59)¶
	1§
	0.55 (0.04 to 1.06)

	
	Observational
	1§
	1.01 (0.72, 1.30)
	4§
	0.29 (0.084 to 0.49; P =.006), I2=8%


* P values reported in the table reflect comparison of pooled effect size with 0. Except as indicated, Pinteraction>.05 for subgroup comparisons of randomized vs. nonrandomized studies, or revised Newcastle-Ottawa Score (NOS) ≥ 4 (high quality) vs. NOS ≤ 3 (low quality) studies. See main text for additional information on NOS quality grading.

† Number of studies included in analysis

‡ I2 is not defined for 2 or fewer studies

§ All randomized studies in this set had NOS≥4 and all observational studies had NOS≤3.

¶ Pinteraction<.05 comparing randomized and nonrandomized studies.
SDC: Box 2 
Conceptual frameworks and operationalization for a selected theme

	Each study in a given theme addressed the theme differently, using various conceptual frameworks (theories or models) and distinct operationalization of the relevant concepts. To illustrate how these studies varied while still focusing on the same theme, we present below details for the conceptual frameworks and instructional methods from 5 studies representative of the theme "Interactivity."

	Maag 200439
"The theoretical structure for this research is based on Paivio’s dual coding theory, Mayer’s cognitive theory of multimedia learning, Sweller’s cognitive load theory, and Bandura’s concept of self-efficacy within social cognitive theory. Paivio hypothesized there are verbal and nonverbal subsystems that are structurally and functionally distinct at the cognitive level. The use of pictures and words, as described by Paivio, to enhance cognitive coding provide a framework for the construction of multimedia-based instruction delivered via computerized technology. Mayer expanded upon Paivio’s idea of pictures to include animation and text as narration and applied the theory to computer-based multimedia presentations. Sweller explained the mental processes of learning, problem solving, and human memory in his cognitive load theory. Moreover, Sweller’s theory explains that certain teaching methods can lessen the intrinsic cognitive load of difficult learning material. …

"Each interactive module builds upon previous learning material and contains interactive review questions following the introduction of each mathematical or medication dosage calculation concept. The student must answer the review questions before advancing to the next page of the tutorial. As shown in Figure 1, immediate cognitive feedback is given to the student once the student answers a review question."

	Cook 200649
"One technique to stimulate learning in live lectures is the use of self-assessment questions and feedback. Similar practices would presumably be effective in Web-based teaching, but objective evaluations are few. One uncontrolled study found anecdotal evidence that medical students preferred WBL modules that had self-assessment questions. Other studies in medical education comparing self-assessment questions to a less interactive computer-assisted learning (CAL) format showed no difference or favored the less interactive format, but a study of

college students found significant benefit from the question format. Thus, while self-assessment questions and feedback hold theoretical promise, evidence is inconclusive. …

"For each topic, a WBL module was developed in both standard and intervention ('question') format (see Figure 1). Content and layout were identical between the two formats except for case-based multiple-choice questions embedded periodically throughout question format modules. Residents were encouraged, but not required, to answer each question. After answering a question, residents were able to see the correct answer along with a rationale (feedback). The feedback did not introduce new content information."

	Friedl 200650
"Interactive, case-based teaching (ICBT) is hypothesized to be even more effective when clinical skills and decision making processes are to be imparted. Users may engage in a constructivist learning process which leads to better retaining and application of knowledge in concrete medical problems. …

"We have restructured our [systematic multimedia module] content … to an [interactive, case-based teaching] system where the user is continuously prompted to interact with a patient-centered scenario while continuously solving various questions and tasks. … 

"'Interactivity' is represented as free-text entry tasks, to bring text or objects in a correct order, to animate objects, … and multiple-choice questions."

	Thompson 200656
"Analogical reasoning involves comparison of structured information (i.e. the pattern of relationships) between two cases and allows the reasoner to make inferences about one case (the target) based on prior knowledge of another case (the source). … There is some debate in the experimental literature as to whether surface similarities that correlate with structural similarities may aid in initial learning. On one hand, the salience of surface similarities may facilitate initial detection of the less salient structural similarities, at least for young children; however, the presence of these surface similarities may in some circumstances lead the learner to overlook the diagnostic structural characteristics.

"An integral part of [an analogical reasoning task] is the case summary component, which students use as a self-reminder of previously solved cases’ germane features when comparing and contrasting to an unknown case. Literature also shows that using self-explanation in problem solving tasks improves performance. … Thus, a separate arm of this study examined the effect of learner-generated case summaries on learner performance. …

"In [the study groups] students were encouraged to write a case summary of every case to serve as a reminder of the cases' salient features. [The comparison groups] received no instructions for comparing previous cases. … Subjects wrote case summaries by typing into a free-text space and submitting for later retrieval."

	Kopp 200874
"Confronting learners with errors introduces difficulties for the learner – difficulties which are desirable because they can foster the quality of learning processes and, as a result, learning outcomes. … Oser and Spychiger assume that every error can be learned from when and if learners us the error purposefully as such an opportunity. …

"The learning environment consisted of … six worked examples. … Working through these examples, learners see themselves in the role of a student on an elective working together with a general practitioner (GP) who gives feedback. All examples begin with a clinical situation. The (fictitious) student starts drawing his conclusions for the working diagnosis and for the further workup. Subsequently, the GP gives feedback on his diagnostic steps. 

"In the condition without errors, the student comes to the right considerations on the basis of the given information, draws the right conclusions and finishes the case with the right diagnosis. In the condition with errors, the student makes several severe errors. The choice of errors was guided by the error taxonomy described by Graber et al. as well as by an analysis of relevant cognitive errors in this domain. After each erroneous decision, the error is corrected in the GP's feedback."


SDC: Box 3

Configuration-configuration studies and themes addressed by only one study each
	Configuration-configuration studies

Eight studies compared different computer-based learning configurations. Three of these studies compared different methods to enhance learner participation44,45,61 (see main text). The other comparisons varied too much to permit combining studies. These five studies comprised comparisons of:

· Two technologies for administering online discussion 26 

· Nearly identical modules delivered using Internet or CD-ROM38,76 

· An Internet-based instructional system using cell phone technology versus desktop computer42 

· An Internet learning management system against hypertext-only course material.55
Themes addressed by only one study each

Active vs. reflective questions

· Active-style and reflective-style questions had similar effects (randomized trial).59
Animations vs. static images

· Animations and static images had similar effects (randomized trial).75
Case-first vs. didactic-first

· Starting with a patient case and then presenting didactic information versus starting with didactic information and then presenting a patient case made little difference (randomized trial).60
Embedded e-mail text vs. link to text

· Receiving information in the body of an e-mail message versus clicking a hyperlink in the e-mail to access information made little difference (randomized trial).51
Synchronous vs. asynchronous learning 

· Archived (asynchronous) Internet-accessible lectures were associated with a small but statistically significant increase in course grades compared to a live videoconference format (observational study with historical controls; effect size 0.29).65 

Three-dimensional model

· Allowing learners to study using a three-dimensional learner-controlled anatomical model resulted in statistically significantly improved knowledge test scores (randomized trial; effect size 1.54).54
Timing of discussion live vs. delayed

· Being able to ask questions during a live Internet-mediated videoconference, in comparison to asking questions only at the end of the videoconference, was associated with statistically significantly higher knowledge test scores (effect size 1.22) and satisfaction ratings (randomized trial; effect size 0.43).58
Video clips vs. none

· Learners who viewed 2 or more optional videoclips in an online course had higher final exam scores than those who opted not to view the clips (groups determined by viewing/non-viewing of clips; effect size 0.53).67
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