APPENDIX B
1. Quality check  
	We conducted a quality appraisal on the 26 studies making a comparison with a comparison group and/or making pre-posttest comparisons. First, they were coded based on their design, being (quasi) experimental or descriptive (see Barzilai, Zohar, & Hagani, 2018). Articles were coded as (quasi) experimental if a research strategy was used in which certain variables were controlled and actively manipulated by applying an intervention (i.e., including a certain learning environment). Articles were coded as descriptive if the outcomes of an intervention were described (i.e., including a report of a case study analysis of the specific occurrence of teaching and/or learning present within the learning environment). Hereafter, by making use of a coding scheme developed by Jabbar and Felicia (2015), we coded the articles’ methodology on seven quality indicators, being: control group, type of data gathering, number of time-points, type of data analysis, sample size, research setting, and quality of reporting. For a description and an illustration of each quality indicator see Table 3. We assumed that an indicator was not met if there was no information provided about the indicator in the article.


Table B1. Internal and external validity (study design – quality indicators) and scoring procedure (adapted from Jabbar & Felicia, 2015)
	
	Criteria
	Description
	Score

	A.
	Internal validity
(validity)
	Preventing or minimizing bias: 
· Control group (Making a comparison between groups, either receiving an intervention, or not)
· No control group  
	
2

1

	
	
	Data gathering 
· Collecting both qualitative and quantitative data 
	
1 (Yes) 0 (No)

	
	
	Time-points 
· Multiple time-points (time series - longitudinal)
· Pre-posttest (before and after study)
· Posttest observation
	
3
2
1

	
	
	Data analysis 
· Correlation/Regression analysis (association between variables) 
· Factor analysis (clustering variables) 
· Descriptive analysis 
· Qualitative analysis 
	
3

2
1
1

	B.
	External validity
(generalizability, applicability, transferability)
	Sample size (participants)
· 1-99
· 100-199
· 200-299
· 300-399
· 400 and above
	
1
2
3
4
5

	
	
	Research setting 
· Related to real-world experiences and context 
· Laboratory setting
	
2
1

	
	
	Quality of reporting 
· Adequate details of the relation between the embodied learning environment, the activity and the research questions
· Adequate details of participants (age, gender, academic background, and sampling decisions)
	
2 (Yes) 1 (Partly) 0 (No)

2 (Yes) 1 (Partly) 0 (No)

	
	
	
	Max. 20



1.1. Explanation of each quality indicator
1.1.1. Control group 
	Articles were coded as with or without a control group (yes=2, no=1). A control group could both be a condition receiving an intervention or a condition not receiving an intervention.  
1.1.2. Data gathering 
	Studies were coded as mixed method data gathering when they adopted a methodology where they included both qualitative and quantitative data and reported results from both data sources (yes=1, no=0). 
1.1.3. Measurements 
	Studies were coded multiple measurements (3) if they included time series data (longitudinal data or retention data), pre-test posttest (2) if they included a before and after study, and posttest observation (1) if they included observational measures over the course of a certain period or at the end of an intervention. 
1.1.4. Data analysis 
	Data analysis was coded based on the statistical methods used (for example, regression/correlation (3), factor analysis (2), descriptive analysis (1), or qualitative analysis (1)). 
1.1.5. Sample size 
	Sample size was coded ranging from very small (1-99) (1) to very large (400 and above) (5), based on the work of Comrey and Lee (2009), cited in Jabbar and Felicia (2015). 
1.1.6. Research setting
	The data collection was coded as real-world data collection when data-collection took place in a real-world environment (e.g., at school) (2), and laboratory (e.g., outside-school context) (1).
1.1.7. Quality of reporting 
	Indicating whether the studies provided adequate details about their study, coded either sufficient (2), partly sufficient (1), or insufficient (0). These details included information about the relation between the embodied learning environment, the activity and the research questions, and information about the participants such as age, gender, academic background, and sampling decisions. 
1.2. Quality appraisal 
	Scores for each quality indicator were added such that each article was given a quality score (possible range: 5-20). Figure 1 shows a histogram of the scores allocated to each article. The mean rating was 11.77, with a standard deviation of 2.93 (the mean rating of the entire sample was 10.27, with a standard deviation of 2.97). Based on these scores we positioned the articles as being of low (5-8), fair (9-12), high (13-16), or very high (17-20) quality. Every article rated 13 and above, can be considered as providing methodologically high-quality evidence of  the effects of embodied learning environments on students understanding of graphing change. Accordingly, 9 articles (34,62%) were appraised as being of high quality, 14 articles (53,85%) were appraised as being of fair quality, and 3 articles (11,54%) were appraised as being of low quality. 


Figure B1. Histogram of quality scores for the 26 articles.

[bookmark: _GoBack]A histogram of the scores allocated to each article for the entire sample of articles (n = 44) are given in Figure 2.


Figure B2. Histogram of quality scores for the 44 articles.
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