Supplementary Information SI1: Data Extraction Form
General Information
	Title
	

	Author(s)
	

	Year of publication
	

	Journal
	

	Institute
	

	Country
	

	Inclusion criteria
	Notes (if applicable)

	Published in English
	☐	

	Included in scientific peer-reviewed journal.
	☐	

	The game under investigation is digital.
	☐	

	The serious game is used for teaching, training, or assessment of one or more professional competencies.
	☐	

	The professional competency or competencies are specific to a work setting.
	☐	

	Study reports on research results
	☐	

	A quality measure is included
	☐	

	INCLUDE                                           ☐
	EXCLUDE                                           ☐

	If excluded, give motivation
	



Study Information
	Target professional competency
	

	Type of competency (e.g., motor skill, cognitive skill)
	

	Study objective
	

	Study methodology/methodologies
	

	Dependent variable
	

	Method of appraisal
	

	Target population
	

	Major conclusion
	



Serious Game Specifics
	Game objective(s)
	

	Game context
	

	Is the game in 2D or 3D?
	

	What hardware is used?
	

	How does the player navigate inside the game?
	

	Is the game in the native language of the target population?
	

	Is data collected inside the game? 
· If yes, what data?
	

	Is the game single player or multiplayer?
	

	Do the authors report on the adaptivity of the game?
	

	Do the authors report on the linearity/freedom of play of the game?
	

	Do the authors report on the feedback received in the game?
	

	Do the authors report on any rewards inside the game?
	

	Do the authors report on the perspective of the participant in the game?
	

	Do the authors mention any other game design elements included in the game?
	



Study Quality
	General orientation
	Score:   / 2 

	1) Is the research goal clear?
	☐ No
	☐ Partly
	☐ Yes

	2) Does the research, combined with the chosen research method, allow for the research question to be answered? 
	☐ No
	☐ Partly
	☐ Yes



	Selection sample
	Score:   / 3

	3) Do the authors justify their sample size?
	☐ No
	☐ Partly
	☐ Yes

	4) Is the sample used representative of the target population?
	☐ No
	☐ Partly
	☐ Yes

	5) Do the authors explain how the sample was selected and why?
	☐ No
	☐ Partly
	☐ Yes



	Method
	Score:   / 2

	6) Do the authors describe the research methods used well enough to replicate?
	☐ No
	☐ Partly
	☐ Yes

	7) Is the quality measure used valid and reliable?
	☐ No
	☐ Partly
	☐ Yes



	Game
	Score:   / 2

	8) Is the game sufficiently grounded in a theoretical framework?
	☐ No
	☐ Partly
	☐ Yes

	9) Do the authors describe the game in enough detail?
	☐ No
	☐ Partly
	☐ Yes



	Results
	Score:   / 2  

	10) Do the authors present the results clearly?
	☐ No
	☐ Partly
	☐ Yes



	Conclusions
	Score:   / 2

	11)  Do the authors present the conclusions clearly?
	☐ No
	☐ Partly
	☐ Yes

	12)  Are the authors complete in mentioning the limitations? 
	☐ No
	☐ Partly
	☐ Yes



	Final score
	Score: / 12

	NB. No = 0, Partly = .5, Yes = 1 in scoring

	Other remarks
	









Supplementary Information SI2: Overview of included studies
	Table 10
Overview of included studies

	Study
	Professional domain
	Professional competency
	Type of Competency
	Pre-test and/or
Post-test
	Control condition
	Outcome

	1. Adams et al. (2019)
	Public safety
	Interview techniques
	Knowledge
	Both
	Active control
	Positive effect 

	2. Aksoy (2019)
	Healthcare
	
	
	
	
	Score difference VR significantly higher

	
	Virtual reality
	
	CPR
	Knowledge
	Both
	No
	Positive effect

	
	Tablet
	
	CPR
	Knowledge
	Both
	No
	Positive effect

	3. Albert et al. (2014) *
	Construction
	Hazard recognition
	Cognitive
	Both
	No
	Positive effect

	4. Alyami et al. (2019) *
	Healthcare
	History taking
	Knowledge
	Both
	Active control
	Positive effect, similar to control group.

	5. Ameerbakhsh et al. (2019)
	Ecology
	
	
	
	
	

	
	Demonstration
	
	TAC estimation
	Cognitive
	Post
	No
	Demonstration outperformed active exploration

	
	Active exploration
	
	TAC estimation
	Cognitive
	Post
	No
	

	6. Asadipour et al. (2017)
	Healthcare
	Pressure sensitivity control in palpitation
	Motor
	Post
	Active control
	Outperformed control

	7. Barab et al. (2009)
	Ecology
	
	
	
	
	No significant differences between single player and multiplayer

	
	Multiplayer
	
	Water quality concepts
	Cognitive
	Post
	Active controls 
	Outperformed controls

	
	
	
	Knowledge
	Post
	Active controls 
	Similar/higher performance than controls 

	
	Single player
	
	Water quality concepts
	Cognitive
	Post
	Active controls 
	Performed similar to controls

	
	
	
	Knowledge
	Post
	Active controls 
	Similar/higher performance than controls 

	8. Benda et al. (2020) *
	Healthcare
	Electronic fetal monitoring
	Cognitive
	Post
	Active controls
	Performed similar to control

	9. Bindoff et al. (2014)
	Healthcare
	Pharmaceutics
	Knowledge
	Both
	Active control
	No significant effect, similar performance to control group

	10. Binsubaih et al. (2006)
	Public safety
	Traffic accident investigation
	Knowledge
	Both
	Passive control
	Positive effect

	11. Blanié et al. (2020)
	Healthcare
	Patient deterioration
	Cognitive
	Post
	Active control
	Performed similar to control

	12. Boada et al. (2015)
	Healthcare
	CPR
	Knowledge
	Post
	Active control1
	Outperformed control

	13. Brown et al. (2018)
	Public safety
	Cultural understanding
	Cognitive
	Post
	Active control1
	Outperformed control

	14. Buttussi et al. (2013)
	Healthcare
	CPR
	Knowledge
	Both
	No
	Significant effect

	15. Calderón et al. (2018)
	Project management
	Software project management
	Knowledge
	Post
	No
	Positive (perceived) effect

	16. Chan et al. (2012)
	Healthcare
	Ultrasound-guided needle placement
	Motor
	Both
	Active control
	Significant effect

	17. Chang et al. (2020)
	Healthcare
	EEG interpretation
	Knowledge
	Post
	Active control
	Outperformed control

	18. Chee et al. (2019)
	Healthcare
	Inhaler technique teaching
	Cognitive
	Post
	Active control
	Outperformed control

	19. Chon et al. (2019)
	Healthcare
	Clinical decision making
	Knowledge
	Both
	No
	Mixed effects

	20. Cook et al. (2012)
	Healthcare
	CPR
	Knowledge
	Post
	Active control1
	Similar/higher performance than control

	21. Cowley et al. (2014)
	Project management
	Stakeholder management
	Knowledge
	Both
	No
	No significant (overall) effect

	22. Creutzfeldt et al. (2012)
	Healthcare
	
	
	
	
	

	
	6 months prior
	
	CPR
	Knowledge
	Post
	Active control1
	Outperformed control

	
	18 months prior
	
	CPR
	Knowledge
	Post
	Active control1
	No significant difference

	23. Creutzfeldt et al. (2010)
	Healthcare
	CPR
	Knowledge
	Both
	No
	Significant decrease in performance

	24. Dankbaar et al. (2016) *
	Healthcare
	Emergency care
	Cognitive
	Post
	Active controls1
	No significant differences

	25. Dankbaar, Richters et al. (2017)
	Healthcare
	Patient safety
	Knowledge
	Post
	Active controls1
	Similar/higher performance than controls 

	26. Dankbaar, Bakhuys Roozeboom et al. (2017)
	Healthcare
	Emergency care
	Cognitive
	Post
	Active control1
	Similar/higher performance than control

	27. De Sena et al. (2019) *
	Healthcare
	CPR
	Knowledge
	Post
	Active control
	Inferior overall performance to control 

	28. Dib & Adamo-Villani (2014)
	Engineering
	Sustainable building design
	Knowledge
	Both
	Active control
	Performed similar to control (overall)

	29. Diehl et al. (2017) *
	Healthcare
	Insulin therapy
	Knowledge
	Both
	Active control
	Significant effect, similar to control

	30. Drummond et al. (2017) *
	Healthcare
	CPR
	Knowledge 
	Post
	Active control
	Similar performance to control

	
	
	
	Motor
	Both
	Active control
	Significant effect, similar to control

	31. Duque et al. (2008) *
	Healthcare
	Geriatric house calls
	Knowledge
	Both
	No
	Significant effect

	32. Fonteneau et al. (2020) *
	Healthcare
	Pediatric asthma exacerbation
	Cognitive
	Neither
	High-fidelity simulation
	Mixed results

	33. Gerard et al. (2018)
	Healthcare
	Pediatric emergency medicine
	Cognitive 
	Neither
	Gameplay
	Significant ordering effect

	
	
	
	Knowledge
	Neither
	Written test
	Significant correlation

	34. Graafland et al. (2017) *
	Healthcare
	Laparoscopic equipment handling
	Cognitive
	Post
	Active control1
	Similar/higher performance than control 

	35. Graafland et al. (2014)
	Healthcare
	Laparoscopic equipment handling
	Cognitive
	Neither
	No
	Significant ordering effect

	36. Hannig et al. (2013)
	Healthcare
	Alginate mixing
	Knowledge
	Both
	Active control
	Significant (perceived) effect

	37. Hummel et al. (2011)
	Ecology
	Aquaculture
	Cognitive
	Both
	No
	Significant effect

	38. Jalink et al. (2014) *
	Healthcare
	Laparoscopic skills
	Motor
	Neither
	Peg transfer test
	Significant correlation

	
	
	
	
	
	Gameplay
	Significant ordering effect

	39. Katz et al. (2017)
	Healthcare
	Anesthesiology
	Knowledge
	Post
	Active control1
	Outperformed control (overall)

	40. Knight et al. (2010)
	Healthcare
	Trauma triage
	Cognitive
	Post
	Active control
	Outperformed control

	
	
	
	Knowledge
	Post
	Active control
	Similar performance to control

	41. LeFlore et al. (2012)
	Healthcare
	Pediatric respiratory treatment
	Cognitive
	Post
	Active control1
	Outperformed control

	
	
	
	Knowledge
	Post
	Active control1
	Outperformed control

	42. Li et al. (2017)
	Manufacturing
	Manufacturing tasks
	Knowledge
	Post
	Active control
	Similar/higher performance than control

	43. Luu et al. (2020)
	Healthcare
	Multi-patient care
	Knowledge 
	Neither
	NBME/ITE
	No significant correlation

	
	
	
	Cognitive
	Neither
	Experience/ MTAT
	Significant correlation

	
	
	
	Cognitive
	Neither
	Gameplay
	Significant ordering effect

	44. Middeke et al. (2018)
	Healthcare
	Clinical decision making
	Cognitive
	Post
	Active control
	Outperformed control

	45. Miller et al. (2019)
	Public safety
	
	
	
	
	

	
	Low controlling language
	
	Deception detection
	Cognitive 
	Both
	No
	Mixed results

	
	
	
	Knowledge
	Both
	No
	Significant improvement

	
	High controlling language
	
	Deception detection
	Cognitive  
	Both
	No
	Mixed results

	
	
	
	Knowledge
	Both
	No
	Significant improvement

	46. Mohan et al. (2014) *
	Healthcare
	Clinical decision making
	Cognitive
	Neither
	No
	Performed similar to practice (theory)

	47. Mohan et al. (2017) *
	Healthcare
	Triage
	Cognitive
	Post
	Active control
	Outperformed control

	48. Mohan et al. (2018)
	Healthcare
	
	
	
	
	

	
	Adventure videogame
	
	Clinical decision making
	Cognitive
	Post
	Passive control
	Outperformed control

	
	Puzzle videogame
	
	Clinical decision making
	Cognitive
	Post
	Passive control
	Outperformed control

	49. Moreno-Ger et al. (2010)
	Healthcare
	Determining hematocrit levels
	Knowledge
	Post
	Passive control
	Outperformed control

	50. Perini et al. (2018)
	Manufacturing
	Life cycle assessment
	Knowledge
	Post
	Active control
	Performed similar to control

	51. Phungoen et al. (2020)
	Healthcare
	Advanced life support
	Cognitive
	Post
	Active control1
	Performed similar to control

	
	
	
	Knowledge
	Post
	Active control1
	Mixed results

	52. Steinrücke et al. (2020)
	Public safety
	Crisis management
	Cognitive
	Neither
	IL validation measure 
	Significant correlation

	53. Su (2016)
	Healthcare
	Cardiac catheterization
	Knowledge
	Post
	Active control
	Outperformed controls

	54. Taillandier & Adam (2018)
	Engineering
	Risk management
	Knowledge
	Both
	No
	Significant effect

	55. Tan et al. (2017)
	Healthcare
	Blood transfusion
	Cognitive 
	Post
	Passive control
	No significant difference

	
	
	
	Knowledge
	Both
	Passive control
	Significant effect, outperformed control

	56. Zualkernan et al. (2013)
	Engineering
	Proportional integral controllers
	Knowledge
	Both
	Active control
	No significant effect, similar performance to control group

	[bookmark: _GoBack]Note. VR = virtual reality; CPR = Cardiopulmonary resuscitation; EEG = Electroencephalogram; NMBE = National board of medical examiners; ITE = in-training exam; MTAT = Multi-tasking aptitude test; IL = Information literacy.
1. Participants in all groups received the same basic intervention, participants in the experimental condition(s) received an additional intervention.



