	
	
	



Appendix A. Coded Professional Learning Studies

	Authors
	Goal
	Sample Size
	Duration
	Assessed Reaction
	Assessed 
Attitude
	Assessed
Perception
	Assessed
Content knowledge
	Assessed
Skill and application
	Assessed
Student Impact
	Curriculums Used 
	Programs /Tools

	Ahamed et al., 2010
	CT
	12
	3 days*
	
	X
	X
	
	
	
	CS4HIGH SCHOOL
	VPython,
CS unplugged

	Al-Duwais et al., 2012
	T
	55
	3 days*
	X
	
	X
	
	
	
	CS4HIGH SCHOOL
	Scratch, Alice, CS unplugged 

	Biddy et al., 2021
	CT, P, T
	5
	7 days
	
	
	X
	
	X
	X
	Maglev Trains Stroyline Curriculum
	micro:bit, magnet kit, legos

	Blum & Cortina, 2007
	P
	48
	4 days *
	X
	
	X
	
	
	
	CS4HIGH SCHOOL
	

	Bonani et al., 2023
	CT, P, T
	32
	4 days
	
	X
	
	X
	
	
	IoTgo
	computer, micro:bit, game boards , cards, etc.

	Borowczak & Burrows, 2019
	T
	30
	16 days
	X
	
	X
	X
	
	
	
	Net Logo, C++, Python, LOGO

	Bort & Brylow, 2013
	CT,P
	28
	3 days *
	X
	 
	 
	X
	X
	 
	CS4HIGH SCHOOL
	Scratch, Alice, Mindstorm

	Bower et al., 2017 
	CT,P
	69
	1 day 
	
	X
	X
	X
	
	
	CS4HS
	CS Unplugged, Beebots, ScratchJr, Kodu, Hopscotch

	Buss & Gamboa, 2017
	CT,P,T
	28
	Online 
	 
	X
	X
	X
	 
	 
	 
	AgentSheets, AgentCubes, Scratch, Bootstrap

	Byrne et al., 2015
	P
	164
	5 days *
	X
	
	
	
	
	
	
	Scratch, Raspberry Pi, CS unplugged, Python, 

	Choate et al., 2018
	P,T
	16
	5 days*
	X
	
	
	
	X
	
	
	

	Coenraad et al., 2022
	CT, P
	36
	12 hours
	
	
	
	
	X
	
	STIG (their own curriculum)
	

	Cortina et al., 2012
	T
	179
	5 days*
	
	
	X
	
	
	
	
	Alice, Python, Java

	Curzon et al., 2014
	CT,P
	126
	>500 hours
	X
	
	X
	
	
	
	Teaching London Computing
	CS unplugged

	Dong et al., 2019
	CT,P
	116
	5 days*
	
	
	
	X
	X
	
	
	Snap!

	Espinal et al., 2021
	CT, P
	21
	20 hours
	X
	X
	
	
	
	
	
	unplugged

	Feng & Yang, 2021
	CT, P
	
	8 weeks
	
	
	
	
	X
	
	
	

	Ghani et al., 2022
	CT, P
	24
	8 weeks
	
	
	
	
	X
	
	
	

	Haden et al., 2016
	P,T
	14
	2 days*
	
	X
	
	
	
	
	
	Scratch

	Hamlen et al., 2018
	CT,P
	57
	14 days* + online
	
	
	X
	X
	
	
	CSP
	Alice

	Hamner et al., 2016
	P,T
	38
	1 day
	
	
	X
	
	X
	
	Arts and Bots
	Hummingbird Robot Kit

	Hestness et al., 2018
	CT,P
	13
	1 day + monthly sessions
	
	
	
	X
	X
	
	
	Mindstorm, Kibo

	Hickmott & Prieto-Rodriguez, 2018
	P
	137
	2 days*
	X
	
	
	
	
	
	
	Scratch

	Hoic-Bozic et al., 2019
	CT,P
	24
	2 days*
	X
	
	X
	
	X
	
	
	

	Hug et al., 2018
	CT,P
	15
	yearlong 
	
	X
	
	X
	
	
	
	

	Jocius et al., 2021a
	CT, P, T
	119
	1 week
	X
	X
	X
	
	X
	
	
	

	Jocius et al., 2021b
	CT, P, T
	24
	2 weeks
	
	
	X
	
	X
	
	
	Snap!

	Joshi et al., 2019
	CT
	74
	semester courses
	
	
	
	
	
	X
	IdoCode, Code.org, CS4HS
	


	Kay & McKlin, 2014
	P,T
	75
	5 weeklong MOOC
	
	
	X
	
	
	
	CS4HS, Educational Robotics for  Absolute  Beginners
	Lego NXT Robot

	Kay et al., 2014
	T
	44
	3 days*
	
	
	X
	X
	
	X
	
	Mindstorm

	Kelter et al., 2021
	CT, P, T
	8
	20 hours
	X
	
	
	X
	X
	
	
	NetLogo

	Ketelhut et al., 2020
	CT,P
	13
	yearlong
	
	
	
	X
	
	
	
	

	Kilic & Cakiroglu, 2022
	CT, P
	6
	11 weeks
	
	
	
	X
	X
	
	virtual robot programming curriculum
	virtual educational robotics

	Kite & Park, 2022
	CT, T
	11
	1 week
	
	
	X
	X
	X
	
	
	

	Knie et al., 2022
	CT, P, T
	104
	2 days
	X
	
	X
	
	X
	
	
	Arduino

	Kong & Lai, 2023
	CT, P, T
	81
	78 hours
	
	
	
	X
	X
	X
	self-invented curriculum
	Scratch and App Inventor

	Kong & Lao, 2019
	CT,P
	80
	78 hours
	
	
	
	
	X
	
	
	

	Kong et al., 2020
	CT,P
	76
	78 hours 
	
	
	X
	X
	X
	
	
	Scratch, App Inventor

	Kong et al., 2023
	P
	245
	10 months
	
	
	
	X
	X
	
	self-invented curriculum
	Scratch and App Inventor

	Korhonen et al., 2019
	T
	100
	2 days*
	
	
	X
	
	
	
	
	Microbit

	Lamprou et al., 2017
	T
	NA
	7 days
	X
	
	
	
	
	
	
	AgentSheet, AgentCubes 

	Lazarinis et al., 2019
	T
	559
	2-month MOOC
	X
	
	X
	
	
	
	
	Scratch

	Lee et al., 2017
	P,T
	66
	5 days
	X
	
	
	X
	
	
	CSforAll
	Simulations

	Lehmkuhl-Dakhwe, 2018
	CT,P
	40, 150
	yearlong
	
	
	X
	
	
	
	
	Scratch

	Lehtimäki et al., 2022
	CT, P, 
	20
	8 sessions
	
	
	
	
	
	
	
	

	Liu et al., 2011
	T
	7
	5 days*
	X
	
	X
	X
	X
	
	
	Scratch, Alice

	Liu et al., 2012
	T
	10
	5 days*
	X
	
	X
	X
	X
	
	
	Alice

	Liu et al., 2013
	T
	14
	5 days*
	X
	
	X
	X
	X
	
	
	App Inventor

	Liu et al., 2014
	T
	16
	5 days*
	X
	
	X
	
	
	
	
	Stencyl

	Liu et al., 2015
	T
	13
	5 days*
	X
	
	X
	X
	X
	
	
	Snap!

	Mansour et al., 2023
	P
	27
	1 year
	
	
	X
	X
	X
	X
	AP CSP course
	

	Milliken et al., 2019
	P,T
	155
	5 days*
	X
	
	X
	
	
	
	BJC
	

	Monjelat & Lantz-Andersson, 2020
	T
	43
	11 days
	X
	
	
	
	
	
	
	Light-Bot, Pilas-Bloques, Scratch,

	Morais & Bachrach, 2019
	T
	20
	3 days*
	X
	X
	
	
	
	
	
	Scratch, Makey Makey, Cue Robot

	Mouza et al., 2016
	P
	93
	5 days*
	
	X
	
	
	
	
	CSP
	

	Mumcu et al., 2023
	CT, P
	40
	48 hours
	X
	
	
	
	X
	
	
	

	Neutens & Wyffels, 2018
	T
	NA
	5 days
	
	
	
	
	
	X
	
	App Inventor

	Ouyang et al., 2018
	CT,T
	20
	yearlong
	
	
	
	
	X
	X
	
	Hour of Code

	Ozturk et al., 2018
	P
	11
	yearlong
	
	
	
	
	X
	X
	PBL, iCS
	CS unplugged

	Peters-Burton et al., 2022
	CT, P
	9
	6 months
	
	
	
	X
	X
	
	
	

	Peters-Burton et al., 2023
	CT, P
	20
	6 months
	
	
	
	
	X
	
	
	

	Pokorny & White, 2012
	CT,P
	21
	2 days*
	X
	
	
	
	X
	
	CS4HS
	Scratch, Excel & VBA, CS unplugged

	Pollock et al., 2017
	CT,P
	28
	5 days*
	
	
	
	
	X
	X
	
	

	Rachmatullah & Wiebe, 2023
	CT, P, T
	7
	5 hours
	
	
	X
	
	
	
	
	

	Reding & Dorn, 2017
	CT,P
	10
	Online course + 10 days
	
	
	X
	
	
	X
	
	Scratch, StarLego Nova

	Rich et al., 2021
	CT, P
	291
	3 years
	
	
	X
	
	
	
	BootUp curriculum
	Scratch Jr

	Sherwood et al., 2021
	CT, P, T
	46
	NA
	
	
	X
	
	X
	
	
	

	Simmonds et al., 2019
	CT,P
	17
	3 days*
	X
	X
	
	
	X
	
	
	Scratch

	Simmonds et al., 2021
	CT, P
	931
	30 hours
	
	
	X
	
	
	
	
	Code.org

	Skuratowicz et al., 2021
	P, T
	15
	5 days
	X
	
	
	X
	
	
	
	

	Tengler et al., 2021
	CT, P
	16
	1 year
	
	X
	X
	
	
	
	
	Bee-Bot, Blue-bot, Ozobot.

	Tsouccas & Meletiou-Mavrotheris, 2017
	P,T
	6
	8 hours
	
	X
	
	X
	X
	X
	
	Hopscotch

	Ung et al., 2022
	CT, T
	369
	2 weeks
	
	X
	X
	X
	
	
	
	

	Vieira & Magana, 2013
	CT,P
	15
	3 days* + 2-weeks
	
	
	
	
	X
	
	CSP
	Scratch

	von Wangenheim et al., 2017
	CT,P,T
	19
	1 day
	X
	X
	
	
	
	
	
	Scratch; Snap!, Arduino

	Zhao et al., 2020
	
	84
	21 hours
	
	
	X
	
	X
	
	
	Scratch


Note. CT = Computational Thinking, P = Pedagogy, T = Technology. * indicates consecutive days. Lehmkuhl-Dakhwe (2018) had 40 participants in the PLE and 150 participants involved in the community of practice. Some studies only reported the total number of participants across multiple workshops (i.e., Curzon et al., 2014, Milliken et al., 2019, Mouza et al., 2016). Ketelhut et al., (2020) and Hestness et al., (2018) were two different studies based on the same PLE.
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