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Summary of all Included Studies
	Study
	Domains
	School career
	Sample size
	Used Term
	Theoretical framework
	
	RQ1
	RQ2
	Country

	
	
	
	
	
	
	CC
	BC
	AC
	
	

	Aksoy & Bostan (2021)
	M
	LS
	164
	SL
	Watson’s three-tiered hierarchy (1997)
	X
	
	
	
	Turkey

	
	
	
	
	
	
	
	
	
	
	

	Almeida (2018)
	M
	LS
	376
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Brazil

	
	
	
	
	
	
	
	
	
	
	

	Andre et al. (2020)
	MS 
	LS
	45
	SL
	Prodromou (2014), Prodromou and Dunne (2017)
	
	X
	
	X
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Aoyama & Stephens (2003)
	M
	LS
	55
	SL
	Gal (2004)/ levels of statistical ability Kimura (1999)
	X
	
	
	
	Japan/ Australia

	
	
	
	
	
	
	
	
	
	
	

	Begolli et al. (2021)
	M
	LS
	220
	SL
	statistical reasoning
	X
	
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Bergner et al. (2020)
	M
	US, LS
	3
	DL
	quantitative reasoning
	
	
	X
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Birk & Frischemeier (2022)
	M
	P
	12
	SL
	data exploration/ PPDAC
	
	X
	
	X
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Budgett & Rose (2017)
	M
	US
	8
	SL
	Gal (2004)
	X
	
	
	X
	New Zealand

	
	
	
	
	
	
	
	
	
	
	

	Cakiroglu & Güler (2021)
	M
	LS
	41
	SL
	Watson’s three-tiered hierarchy (1997)
	X
	
	X
	X
	Turkey

	
	
	
	
	
	
	
	
	
	
	

	Callingham & Watson (2005)
	M
	LS
	673
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Callingham & Watson (2017)
	M
	LS
	Over 7000
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Callingham et al. (2016)
	M
	LS
	789
	SL
	statistical understanding/ thinking
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Carmichael & Hay (2009a)
	M
	LS
	366
	SL
	Gal (2004)
	
	
	X
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Carmichael & Hay (2009b)
	M
	LS
	366
	SL
	Gal (2004)
	
	
	X
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Carmichael et al. (2010a)
	M
	LS
	1384
	SL
	Gal (2004)
	
	
	X
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Carmichael et al. (2010b)
	M
	LS
	438
	SL
	Gal (2004)
	
	
	X
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Carvalho & Solomon (2012)
	M
	LS
	6
	SL
	mathematical literacy
	X
	
	X
	X
	Portugal/UK

	
	
	
	
	
	
	
	
	
	
	

	Chan et al. (2016)
	M
	LS
	10
	SL
	statistical reasoning
	X
	
	
	
	Malaysia

	
	
	
	
	
	
	
	
	
	
	

	Chin et al. (2016)
	N
	LS
	93
	DL
	school curricula (NGA; NGSS)
	
	X
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Cotic (2009)
	MS (M, N)
	P
	105
	SL
	mathematical literacy
	X
	
	
	
	Slovenia

	
	
	
	
	
	
	
	
	
	
	

	Dierker et al. (2017)
	MS (M,C)
	US
	33
	SL
	storytelling with data/ GAISE
	
	
	X
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	English & Watson (2015a)
	M
	P
	115
	SL
	understanding of variation/ PPDAC
	
	X
	
	X
	Australia

	
	
	
	
	
	
	
	
	
	
	

	English & Watson (2015b) 
	M
	P
	81
	SL
	Watson (2006)
	
	X
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	English & Watson (2016)
	M
	P
	91
	SL
	Watson (2006)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	English & Watson (2018)
	M
	LS
	89
	SL
	own definition
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Fielding-Wells (2018)
	M
	P, LS
	26
	SL
	statistical reasoning
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Frischemeier (2019)
	M
	P
	6
	SL
	statistical reasoning
	X
	
	
	X
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Frischemeier (2020)
	M
	P
	12
	SL
	Ben-Zivi and Garfield (2004)
	X
	
	X
	X
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Ganesan & Leong (2018)
	M
	P
	72
	SL
	statistical reasoning
	X
	
	
	X
	Malaysia

	
	
	
	
	
	
	
	
	
	
	

	Gebre (2018)
	N
	US
	27
	DL
	empowerment-oriented perspective; Wolff et al (2017)
	
	X
	
	
	Canada

	
	
	
	
	
	
	
	
	
	
	

	Guler et al. (2016)
	M
	LS
	9
	SL
	own definition
	X
	
	
	
	Turkey

	
	
	
	
	
	
	
	
	
	
	

	Höper et al. (2021)
	C
	LS
	20
	SL/DL
	statistical reasoning
	X
	
	
	X
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Hourigan & Leavy (2020)
	M
	LS
	26
	SL
	statistical reasoning
	
	X
	
	
	Ireland

	
	
	
	
	
	
	
	
	
	
	

	Irish et al. (2019) 
	N
	LS & US
	365
	DL
	data exploration
	X
	
	X
	
	USA

	
	
	
	
	
	
	
	
	
	
	

	Jiang & Kahn (2020)
	MS (M,C,G)
	LS
	17
	SL/DL
	storytelling with data
	X
	
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Kahn & Jiang (2020)
	MS(M,C,G)
	LS
	17
	DL
	data wrangling
	
	X
	
	
	USA

	
	
	
	
	
	
	
	
	
	
	

	Kochevar et al. (2015)
	MS (M, N)
	LS & US
	92
	DL
	data skills
	
	X
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Koparan & Güven (2014a)
	M
	LS
	90
	SL
	statistical understanding/ thinking
	X
	
	
	
	Turkey

	
	
	
	
	
	
	
	
	
	
	

	Koparan & Güven (2014b)
	M
	LS
	70
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	X
	Turkey

	
	
	
	
	
	
	
	
	
	
	

	Kuntze et al. (2008)
	M
	LS
	187/227
	SL
	SLCC
	X
	
	
	
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Kuntze et al. (2015)
	M
	P, LS
	1090
	SL
	SLCC (Kuntze et al., 2008)
	X
	
	
	
	Germany/Colombia

	
	
	
	
	
	
	
	
	
	
	

	Lee et al. (2021)
	M
	LS
	55
	DL
	statistical reasoning
	X
	
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Lindmeier et al. (2007)
	M
	LS
	187
	SL
	own hierarchical competency model for representations
	X
	
	
	
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Liu et al. (2010)
	N
	US
	72
	SL
	understanding of statistical concepts
	X
	
	
	X
	Taiwan/Canada

	
	
	
	
	
	
	
	
	
	
	

	Liu & Lin (2011)
	M
	US
	982
	SL
	understanding of statistical concepts
	X
	
	
	
	Taiwan

	
	
	
	
	
	
	
	
	
	
	

	Makar & Allmond (2018)
	M
	LS
	25
	SL
	statistical modeling
	X
	
	
	X
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Malaspina & Malaspina (2020)
	M
	P
	5
	SL
	probabilistic thinking
	
	
	X
	X
	Perú

	
	
	
	
	
	
	
	
	
	
	

	Mendonca & Lopes (2011)
	M
	LS, US
	19
	SL
	Lopes, 2008
	X
	
	X
	X
	Brazil

	
	
	
	
	
	
	
	
	
	
	

	Merriman (2006)
	M
	LS
	90
	SL
	Gal (2004)
	X
	
	
	X
	New Zealand

	
	
	
	
	
	
	
	
	
	
	

	Mills & Holloway (2013)
	M
	LS
	7377
	SL
	Gal (2004)
	X
	
	
	
	USA

	
	
	
	
	
	
	
	
	
	
	

	Mosquera et al. (2020)
	C
	LS
	39
	DL
	computational thinking
	X
	
	
	X
	USA/Austria

	
	
	
	
	
	
	
	
	
	
	

	Nacarato & Grando (2014)
	M
	LS
	12
	SL
	Watson (2006)
	X
	
	
	
	Brazil

	
	
	
	
	
	
	
	
	
	
	

	Oslington et al. (2020)
	M
	P
	46
	SL
	statistical reasoning
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Pfannkuch (2005)
	M
	US
	30
	SL
	Gal (2004)
	
	X
	
	
	New Zealand

	
	
	
	
	
	
	
	
	
	
	

	Primi et al. (2017)
	M
	LS & US (& university)
	822 (505 high school)
	SL
	Gal (2004)
	X
	
	
	
	Italy/ UK

	
	
	
	
	
	
	
	
	
	
	

	Saidi & Siew (2019)
	N
	LS
	151
	SL
	statistical reasoning
	X
	
	
	
	Malaysia

	
	
	
	
	
	
	
	
	
	
	

	Saidi & Siew (2022)
	M
	LS
	320
	SL
	statistical reasoning
	X
	
	X
	
	Malaysia

	
	
	
	
	
	
	
	
	
	
	

	Sharma (2005)
	M
	LS
	29
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	New Zealand

	
	
	
	
	
	
	
	
	
	
	

	Sproesser et al. (2014)
	M
	LS
	503/535
	SL
	SLCC Kuntze et al. (2008)
	X
	
	
	
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Sproesser et al. (2018)
	M
	LS
	503
	SL
	SLCC Kuntze et al. (2008)
	X
	
	
	
	Germany

	
	
	
	
	
	
	
	
	
	
	

	Swan et al. (2013)
	MS (M, N)
	LS
	576
	DL
	quantitative reasoning and numeracy
	X
	X
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Tedre et al. (2020)
	C
	LS
	34
	DL
	data agency
	X
	
	
	X
	Finland

	
	
	
	
	
	
	
	
	
	
	

	Utomo (2021)
	MS (M, N)
	LS
	6
	SL
	Gal (2004)
	X
	
	
	
	Indonesia

	
	
	
	
	
	
	
	
	
	
	

	Vahey et al. (2006)
	M
	LS
	118
	DL
	quantitative reasoning and numeracy
	X
	X
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Vahey et al. (2012)
	MS (M, N)
	LS
	606
	DL
	quantitative reasoning and numeracy
	X
	X
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Watson & Callingham (2003)
	MS (M)
	P & LS
	3852
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & English (2015)
	M
	LS
	91
	SL
	statistical thinking/ PPDAC/GAISE
	
	X
	
	X
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & English (2017)
	M
	P, LS
	96
	SL
	informal inference/ PPDAC/GAISE
	
	X
	
	X
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & English (2018)
	M
	LS
	85
	SL
	Gal (2004); Watson (2006)
	
	X
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & Kelly (2005)
	M
	P & LS
	639
	SL
	Gal (2004); Watson (1997)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & Kelly (2007)
	M
	P & LS & US
	69
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & Kelly (2008)
	M
	P & LS
	738
	SL
	Gal (2004), Wallman (1993)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & Moritz (2000a)
	M
	P & LS
	62
	SL
	Watson’s three-tiered hierarchy (1997)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & Moritz (2000b)
	M
	P, LS, US
	4678
	SL
	Watson’s three-tiered hierarchy (1997)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson & Moritz (2003)
	M
	LS & US
	2726
	SL
	Watson’s three-tiered hierarchy (1997)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson et al. (2005)
	M
	LS, US
	5263
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson et al. (2006)
	M
	P & LS & US
	5514 (896 RM)
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson et al. (2007)
	M
	P & LS
	73
	SL
	hierarchical construct Watson and Callingham (2003)
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson et al. (2014)
	M
	LS, US
	247
	SL
	statistical thinking/ GAISE
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Watson et al. (2019)
	MS
	P
	70
	SL
	statistical modeling/ GAISE
	X
	
	
	
	Australia

	
	
	
	
	
	
	
	
	
	
	

	Wilkerson et al. (2021)
	MS (M, C)
	LS & US
	10
	DL
	Own definition; Gould (2017)
	X
	
	
	X
	USA

	
	
	
	
	
	
	
	
	
	
	

	Wolff et al. (2019)
	MS (M, N, G)
	P & LS
	67
	DL
	Wolf et al. (2017)
	
	X
	
	X
	UK/Finland

	
	
	
	
	
	
	
	
	
	
	

	Yolcu (2014)
	M
	LS
	598
	SL
	Watson’s three-tiered hierarchy (1997)
	X
	
	
	X
	Turkey

	
	
	
	
	
	
	
	
	
	
	




Note. MS = multiple STEM; M = Mathematics & Statistics; N = Nature Science (Physics, Chemistry, Biology); C = Computer Science; G = Geography
          P = Primary (grade level 1–4), LS = Lower Secondary (grade level 5–10), US = Upper Secondary (grade level 11–13)
          SL = Statistical Literacy; DL = Data Literacy;
          RQ = Research Question; AC = Affective Components; BC = Behavioral Components, CC = Cognitive Components
          PPDAC = Problem Plan Data Analysis Conclusion Cycle; SLCC = Statistical Literacy Competency Construct; 
