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Table S1: Primary Education 

REF Field Platform / Game Method Instruments Evaluation 

Barab et al. 

(2005) 

Science, 

Mathematics, 

Social Studies 

Quest Atlantis Qualitative 
Design-based research, 

Design Ethnography 

Engage users with lessons from educational research on 

learning 

and motivation through experiential learning, inquiry-based 

learning, and portfolio assessment 

Battal &  

Tokel (2020) 

Computer 

Science 
OpenSim Mixed 

Multiple case study 

research, semi-structured 

Interviews, two 

Questionnaires [1] 

Factors affecting satisfaction across different educational 

programs 

Fokides & 

Chachlaki 

(2020) 

Environmental 

Education 
OpenSim Quantitative 

Quasi-experimental design, 

Pre-test, two post-tests, 

delayed post-test, revised 

Toad Attitude 

Questionnaire [2], New 

Ecological Paradigm scale 

[3], Learning Experience 

Questionnaire [4] 

Examine whether MUVEs have a more positive impact on 

students’ knowledge, attitudes toward seals and eco 

problems, and views regarding the use of MUVEs for 

learning 

Jakoš & 

Verber (2016) 

Computer 

Science 
OpenSim Quantitative 

Pre-post-tests (isomorphic) 

validated with Elliott Taw’s 

methodology [5].  

Debriefing sessions with 

Questions from reflection 

stems [6] 

Impact of student outcomes (achievement of minimal 

standards of knowledge) 

Impact of predetermined factors, such as gender, 

assessment marks in science subjects and the amount of 

entertainment games play time on participants’ outcomes 

Kamarainen 

et al. (2015) 

Environmental 

Education 
EcoMUVE Qualitative 

Video and audio 

Recordings, Student work 

Student engagement in modeling practices that reflect 

authentic practices in the domain of ecosystems science 

Kim & Ke 

(2017) 
Mathematics OpenSim Quantitative Pre-post-tests Mathematical performance 

Lim (2006) Science Quest Atlantis Qualitative 

Observation, Interview, 

Student work, Reflections 

based on the taxonomy of 

[7] 

Engagement  



Merchant 

(2010) 

Language 

(Literacy) 
Active Worlds Qualitative 

Observation, Interview, 

Field notes, Meeting 

minutes and documents, 

Questionnaire 

Implications for curriculum and pedagogy 

Mystakidis & 

Berki (2018) 

Language 

(Literacy) 
Second Life Mixed Questionnaire, Interviews 

Examination of UW, impact on cognitive, affective and 

psychomotor aspects of learning 

Tüzün (2007) 
Culture; Health, 

ICT 
Quest Atlantis Qualitative 

Design-based research, 

Observation, Interview, 

Field notes, Student work, 

Reflections 

Examine core issues and challenges when video games 

are used in the classroom 

Wang et al. 

(2018) 
Communication iSocial Quantitative 

Observations coded 

according to the ESP 

framework [8] 

Interaction patterns, verbal and nonverbal, for learning social 

skills that facilitate the development of sense of embodied 

social presence (ESP) 

Yeh & Lan 

(2018) 

Second 

Language 

learning 

(English) 

OpenSim Mixed 

Quasi-experimental design, 

Questionnaire based on 

Adediwura [9] and Ding 

and Stapleton [10], 

Observation, Interview, 

Student work 

Autonomy 

Table S2: Secondary Education 

REF Field Platform / Game Method Instruments Evaluation 

Barab et al. 

(2012) 
Language 

Plague: Modern 

Prometheus 
Mixed 

Pre-post-tests, Interview 

and Observation 
Learning gain and engagement  

Dede et al. 

(2017) 
Humanities EcoXPT Qualitative Interview Engagement 

Grotzer et al. 

(2013) 
Science EcoMUVE Mixed 

Pre-post-tests, and 

Interview with teachers 

Learning with event-based explanations as they did 

explanations focused on patterns 

Jacobson et al. 

(2015) 
Science EcoMUVE Mixed 

Pre-post-tests, and 

Interview using adapted 

from validated and reliable 

items from Burns, Okey, 

and Wise [11] 

Learning computational scientific inquiry (CSI) as an 

innovative model for learning important scientific 

knowledge and new practices for “doing” science. To assess 

learning outcomes using multiple-choice questions about 

science inquiry (items Q1–Q12) adapted from validated and 

reliable items from Burns, Okey, and Wise (1985) 



Ketelhut 

(2006) 
Science River City Quantitative 

Self-efficacy using the SETS 

instrument [12] and Control 

Predictors [13] 

How differences in self-efficacy can affect students’ 

participation in scientific inquiry 

Loula et al. 

(2014) 

Science  Caatinga biome Qualitative Interview and observations  Students’ understanding of thermal regulation in ectothermic 

animals 

Metcalf et al. 

(2018) 

Science  EcoMUVE 

Quantitative 

Post-test of students 

learning outcomes (concept 

mapping) 

The use of EcoMUVE to support the construction of concept 

maps representing causal relationships in a dynamic system 

Moon et al. 

(2020) 

Science  OpenSim Quantitative Classifiers Attention-

switching  

Multimodal representation 

Pattern development 

Pattern contextualization 

To maintain learners’ cognitive and affective engagement in 

a highly interactive digital learning environment 

Nelson et al. 

(2007) 

Science River City  Quantitative Test score gains of control 

based on students’ learning 

outcomes  

Investigation on (a) how students who viewed greater 

numbers of guidance messages performed on content tests 

compared to those who viewed less, and (b) whether boys 

and girls accessed the guidance to the same degree, and 

whether there was an interaction between gender and 

guidance use on content scores 

Pellas (2014) Computer 

Science   

OpenSim+Scratch4SL Quantitative Students’ engagement [14] Positive or negative impact on student engagement 

(cognitive, social emotional) 

Pellas & 

Persoutseas 

(2016) 

Computer 

Science   

Second 

Life+Scratch4SL 

Quantitative Students’ engagement 

Fredricks et al. [15] and 

Appleton et al. [16] and user 

experience 

The impact of Second Life+Scratch4SL on students’ 

engagement and experience  

Pellas (2017) Computer 

Science   

OpenSim+Scratch4SL Quantitative Correlations of Community 

of 

Inquiry (CoI) presence 

indicators (social, cognitive, 

teaching) Swan et al. [17] 

The contribution of CoI model presence indicators as 

theoretical principles for analyzing students’ interactions in a 

3D game-like environment becomes to this notion as crucial 

parameters for and instructional process 

Pellas & 

Vosinakis 

(2018) 

Computer 

Science   

OpenSim+Scratch4SL Mixed A closed-ended pre-

questionnaire was adopted 

by Lahtinen et al. [18] 

The effect of simulation games developed in Scratch and 

OpenSim on students’ learning performance by assessing 

computational problem-solving strategies  



A closed-ended (pre-and-

post-questionnaire) 

Computational Thinking 

Scales (CTS) questionnaire 

based on Korkmaz et al. [19] 

A think-aloud protocol 

Interview  

Rico et al. 

(2011) 

Computer 

Science   

OpenSim Quantitative  Correlation between 

knowledge degree of VWs 

and 

programming skills for a 

typical group of high school 

students 

Students’ educational experience and programming skills  

Şimşek (2017) Maths  Second Life  Quantitative Students’ pre-experiment 

and post-experiment scores, 

taken from Mathematics 

Attitude Scale (Ministry of 

turkey Education) 

Second Life environment has an important effect on students’ 

attitude towards mathematics 

Twining Science  Second Life  Qualitative Observations and 

interviews  

The Schome Park Programme (SPP), which was established 

with the specific aim of extending our thinking about schome 

inside Second Life to provide opportunities offered by 3D 

virtual worlds 

Young et al. 

(2012) 

STEM Second Life  Quantitative Pre-post-tests To assess the educational gains made by the students when 

they can play Second Life-supported games for STEAM 

subjects 

Zheng et al. 

(2009) 

English 

Language 

learning  

Quest Atlantis Qualitative Negotiation for Action 

Codes using CMDA and 

ethnographies [20,21] 

To explain how interaction within avatar-embodied 

collaboration contexts between native English speakers and 

non-native English speakers can be provided as resources for 

English language acquisition. 
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