	Study Code
	Study
	GO-MC Relationship
	Study type
	Intervention
	
	
	Data type
	Grade
	Sample size
	Types of GO use
	Subject 
	Learning Domain/ Context

	S1-1
	(Cassata-Widera, 2009) 
	Concept maps facilitate metacognitive affordances 
	Design-based research
	Classroom-based concept mapping activities (8 weeks)
	
	
	Mixed 
	Preschool 
	14
	Concept map
	Science 
	Language, literacy, and cognitive skills

	S1-2
	(Stoyanov & Kommers, 2006)
	Concept maps for MC facilitate solving ill-structured problems
	Experimental
	WWW-based concept map for MC 
	
	
	Quantitative 
	College 4th
	52
	Concept map
	Engineering
	Problem-solving

	S1-3
	(Leny et al., 2020)
	Concept maps with guided inquiry facilitate metacognitive skills   
	Action research design
	Guided inquiry-assisted concept map
	
	
	Mixed 
	High school 
(11th grade)
	36
	Concept map
	Science
	 

	S1-4
	(Shoop, 2012)
	Concept maps facilitate metacognitive thinking (particularly in the monitoring component) 
	[bookmark: OLE_LINK60]Mixed methods
	Concept map (15 weeks)
	
	
	Mixed
	College 1st
	50
	Concept map (WWW-based concept mapping)
	Medicine
	Problem-based learning 

	S1-5
	(White, 2017)
	GO facilitates metacognitive skills 
	Action research design
	GO (5 weeks; 2-3 times/ week)
	
	
	Mixed
	High school 
(12th grade)
	10
	GO
	Language
	Reading, comprehension

	S1-6
	(Aprilisa, 2019)
	Mind maps facilitate MC to optimize the quality of the product (lesson plan)
	Intervention evaluation
	Mind map
	
	
	Mixed 
	College
	 
	Mind map 
	Educational studies 
	 

	S1-7
	(Laelasari & Anggraeni, 2017)
	Vee diagrams facilitate metacognitive ability                            
	Experimental (quasi-experimental)
	Vee diagram (90 min × 4)
	
	
	Quantitative 
	High school 
(11th grade)
	74
	Vee diagram
	Science
	 

	S1-8
	(Ismail et al., 2010)
	Mind Mapping with Cooperative Learning (MMCL) facilitates Metacognitive knowledge 
	Experimental (quasi-experimental)
	Mind mapping with cooperative learning (MMCL) 
	
	
	Quantitative
	College
	127
	Mind map 
	Computer science
	 

	S1-9
	(Hayashi & Hirashima, 2015)
	Kit-Build concept maps facilitate metacognitive control 
	[bookmark: OLE_LINK63]Experimental
	Kit-build and scratch-build concept mapping
	
	
	Quantitative 
	College
	23/25 
	Concept map
	Science 
	 

	S1-10
	(Cassata & French, 2006)
	Concept maps with appropriate adult supports facilitate metacognitive control (planning, evaluation, and correction) 
	Observation
	Concept map
	
	
	Mixed 
	 Preschool
	17
	Concept map
	Science 
	 

	S1-11
	(J.D. Novak, 1990)
	Concept maps and Vee diagrams are metacognitive tools that facilitate metacognitive learning      
	Desk-based
	
	
	
	
	Primary school 
(1st grade) -college
	 
	Concept map, vee diagram
	Science, Mathematics, teacher education, Medicine
	 

	S1-12
	(Lee & Baylor, 2006)
	Metacognitive maps facilitate MC in web-based learning 
	Desk-based
	 
	
	
	
	 
	 
	Metacognitive map
	 
	Web-based learning 

	S1-13
	(Miyahara, 2008)
	Visual displays facilitate metacognitive awareness 
	Intervention evaluation
	Visual display
	
	
	Qualitative
	College 1st
	 
	Visual display
	Language
	Reading; multiliteracy



	Study Code
	Study
	GO-MC Relationship
	Study type
	Intervention
	
	
	Data type
	Grade
	Sample size
	Types of GO use
	Subject 
	Learning Domain/ Context

	S2-1
	(Yamashiro & Dwyer, 2006)
	Semantic maps and Metacognitive process prompts are not different from other interventions on learning outcome 
	Experimental
	Training:  semantic maps training (1h) + 
metacognitive process prompts training (1h)  

Computer instruction:  semantic maps + adjunct post-questions + metacognitive process prompts + cognitive feedback provisions
	
	
	Quantitative
	College
	270
	Semantic maps
	Medicine
	Identification, Terminology, Comprehension

	S2-2
	(Cempellin, 2020)
	The metacognitive use of concept map facilitates cognitive development (understanding and comfort)
	Intervention evaluation
	Concept map beyond an initial brainstorming phase (3 months)
	
	
	Mixed
	College
	13
	Concept map
	History 
	 

	S2-3
	(P. J. Moore, 1993)
	Metacognitive strategies and maps processing increase learning effectiveness 
	Experimental
	Study 3: reciprocal teaching (form of metacognitive training) focus on the SILC strategies (40 min × 3)
	
	
	Quantitative
	High school
	16
	Geographical maps
	History  
	Reading and comprehension

	S2-4
	(Bean et al., 1986)
	Previous metacognitive training and GO facilitate comprehension 
	Experimental
	Instructed in the use of GO (14 weeks)
	
	
	Quantitative 
	High school (10th grade)
	72
	GO
	History   
	Reading and comprehension

	S2-5
	(Hoffmann, 2011)
	GO and metacognitive monitoring instruction facilitate reading comprehension 
	Experimental
	GO and metacognitive monitoring instruction (6 weeks)
	
	
	Quantitative
	Primary school 
(5th grade)
	162
	GO
	Science  
	Reading and comprehension

	S2-6
	(Soesilawaty et al., 2019)
	Metacognitive skill positively correlates to cognitive achievement using a vee-diagram-based learning strategy 
	Correlational
	[bookmark: OLE_LINK51]Teaching vee diagram-based learning strategy
	
	
	Quantitative 
	College
	Single class
	Vee diagram
	Science 
	Vee-diagram-based learning

	[bookmark: _Hlk76529683]S2-7
	(Antika, 2018)
	MC positively correlates to students’ achievement in Reading-Concept Map-Think Pair Share (Remap-TPS) model
	Correlational
	Reading-Concept Map-Think Pair Share (Remap-TPS) model
	
	
	Quantitative 
	High school (10th grade)
	 
	Concept map
	Science 
	 

	S2-8
	(Lestari & Susantini, 2018) 
	The textbook on mutation material using metacognitive strategy integrated with mind mapping technique was stated as valid and practical
	Intervention evaluation 
	The textbook on mutation material using metacognitive strategy integrated with mind mapping technique
	
	
	Mixed
	High school (12th grade) 
	15
	Mind map 
	Science 
	 

	S2-9
	(Vazquez & Nistal, 2013)
	A new metacognitive organizer supports the whole metacognitive process
	Desk-based
	 
	
	
	
	 
	 
	Metacognitive organizer 
	 
	Self-Regulated Learning and lifelong learning, typical PLE (Personal Learning Environment) scenarios




	Study Code
	Study
	GO-MC Relationship
	Study type
	Intervention
	Data type
	Grade
	Sample size
	Types of GO use
	Subject 
	Learning Domain/ Context

	S3-1
	(Handayani & Widiantie, 2020)
	
Metacognition awareness positively correlated to the ability to design experiments through vee diagram
	Correlational
	Introduction of vee diagrams/ designing experiments with and without guidance through vee diagrams.
	Quantitative
	College
	28
	Vee diagram
	Science
	

	S3-2
	(Ritchhart et al., 2009)
	Concept maps assess MC (thinking about thinking)
	[bookmark: OLE_LINK64]Experimental (quasi-experimental)
	The Cultures of Thinking
Project (9-month)
	Quantitative
	Primary school, middle school, high school (3rd – 11th grade) 
	239
	Concept map
	
	Metacognitive learning

	S3-3
	(Passmore, 1999) 
	Complex metacognitive processes govern concept map
	 Intervention 
	
Concept mapping introduction through lecture (20 min)

Read and map the target text 


	Mixed 
	Middle school (9th grade)
	27/ 6
	Concept map
	Science  
	Reading and comprehension


[bookmark: OLE_LINK49][bookmark: OLE_LINK48]Note.  MC = Metacognition; GO = Graphic organisers. Gaps in the table are left when the information is not available, or when the heading is not suitable for the study type.
Table 3  Study Characteristics
