Additional file 3
Description Of The Included Studies 
	Article
	Country
	Pub 
status
	Grade

	Subject 
	STEM pedagogy 
	Duration/
Contact time
	Sources of efficacy
	PD designs
	Providing timing
	Collaborative participation 
	# of ES

	Aerni, 2008
	U.S
	Thesis 
	Mixed K-12
	Math
	Inquiry -based 
	14m
	Mixed 
	Constructivism-oriented
	Mixed
	yes
	4

	Batiza et al., 2013
	U.S
	Journal 
	Secondary 
	Science
	Task/problem-based
	2 weeks
	Mixed
	Cognitive Apprenticeship -based
	Summer institute
	yes
	4

	Chahine, 2008
	Lebanon
	Thesis 
	Primary 
	Math 
	Inquiry -based
	1.4 m/6 h
	Mastery experience

	Mixed
	Job-embed
	no
	2

	Chen, 2020
	China
	Journal 
	Secondary 
	Math
	Inquiry -based
	2 years/15h
	Mastery experience
	Cognitive Apprenticeship -based
	Separate training in semester
	no
	1

	Curtis et al., 2020
	U.S
	Conference 
	Secondary 
	Mixed STEM
	Integrated STEM
	3 years
	Mastery experience
	Mixed
	mixed
	yes
	3

	DePiper et al., 2021
	U.S
	Journal
	Secondary 
	Math
	Task/problem-based
	1.2 m/ 60h
	Mastery experience
	Mixed
	Summer institute
	yes
	1

	Germann & Sasse, 1997
	U.S
	Journal
	Mixed K-12
	Science
	no
	24m / 23h
	Mastery experience
	Cognitive Apprenticeship -based
	Separate training in semester
	no
	1

	Heppt et al., 2022
	Germany
	Journal
	Primary 
	Science
	no
	12h
	Mixed
	Mixed
	Job-embed
	yes
	1

	Kaschalk-Woods et al., 2021
	U.S
	Journal
	Secondary 
	Science
	no
	.25m / 5h
	Mixed
	Constructivism-oriented
	Job-embed
	yes
	3

	Knowles, 2017
	U.S
	Thesis
	Secondary 
	Mixed STEM
	Integrated STEM
	0.5m / 60h
	Mixed 
	Mixed
	Summer institute
	yes
	4

	Long, 2015
	U.S
	Thesis
	Secondary 
	Science 
	Task/problem-based
	15 h
	Emotional arousal
	Cognitive Apprenticeship -based
	n/a
	no
	4
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	Country
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	STEM pedagogy 
	Duration/
Contact time
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	Mintzes et al., 2012
	U.S
	Journal
	Primary 
	Science 
	Inquiry -based
	One year
	Mixed
	Mixed
	Mixed 
	yes
	1

	Nugent et al., 2018
	U.S
	Journal
	Secondary 
	Science
	Inquiry -based
	8m/ 70h (case 1); 
2m/ 40h (case 2)
	Mastery experience
	Constructivism
-oriented
	Mixed (case 1); Summer institute (case 2)
	yes
	2

	Pinner, 2012
	U.S
	Thesis
	Primary 
	Science
	no
	2 years
	Mixed
	Mixed
	Summer institute
	yes
	1

	Aaron Price & Chiu, 2018
	U.S
	Journal
	Mixed K-12
	Science
	Integrated STEM
	1 yr/ 48h
	Mixed

	Cognitive Apprenticeship -based
	Separate training in semester
	yes
	1

	Ribeiro, 2009
	U.S
	Thesis
	Primary
	Math
	no
	2.6m/ 22h
	Social persuasion
	Constructivism
-oriented
	Separate training in semester
	yes
	3

	Romanillos, 2017
	U.S
	Thesis
	Mixed K-12
	Science
	no
	1m/ 25h
	Emotional arousal
	Cognitive Apprenticeship -based
	Summer institute
	no
	3

	Ross & Bruce, 2007
	Canada
	Journal
	Primary
	Math
	Integrated STEM
	1m/ 10h
	Mixed
	Cognitive Apprenticeship -based
	Separate training in semester
	yes
	3

	Sang et al., 2012
	China
	Journal
	Primary
	Science
	Inquiry -based
	2.3m
	Vicarious experiences 
	Cognitive Apprenticeship -based
	n/a
	no
	2

	Tzovla et al., 2021
	Greece
	Journal
	Primary
	Science
	no
	5 weeks
	Mixed
	Constructivism
-oriented
	Separate training in semester
	yes
	2

	van Aalderen‐Smeets & Walma van der Molen, 2015
	Netherlands
	Journal
	Primary
	Science
	Inquiry -based
	6m/ 18h
	Emotional arousal 
	Constructivism
-oriented
	n/a
	no
	2
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