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Instruments and reliability of included studies

	Author
	Theory
	Instrument
	Dimensions
	Reliability 

	Aljamaan et al.
	Motivation (Unidimensional);
Engagement
	Ad Hoc
	Learning Motivation; Behavioral Engagement
	Motivation α = 0.92; Engagement α = 0.88

	Ariffin et al.
	Motivation (Unidimensional)
	Ad Hoc
	Motivation
	α = .94

	Boom-Cárcamo et al.
	Motivation; Engagement (Unidimensional)
	Ad Hoc 
	Motivation; Engagement
	-

	Celis et al.
	Motivation (Unidimensional)
	Ad Hoc
	Motivation
	α = .98

	Chen et al. (2018)
	Engagement (Unidimensional)
	Ad Hoc
	Engagement
	-

	Chen et al. (2023)
	ARCS Model; Flow Theory
	Questionnaire adapted from the ARCS Model (Chen, 2008); Flow Scale (Kiili, 2006)
	Attention; Relevance; Confidence; Satisfaction; Flow
	ARCS α=.98; Flow α= .74

	Dicheva et al.
	Self-Determination (SDT)
	BPNS–Work Domain (Deci et al., 2001); Intrinsic Motivation Inventory (IMI) (Ryan, 1985)
	BNPS: Autonomy; Competence; Relatedness; IMI: Perceived choice; Value/usefulness; Interest/enjoyment
	-

	Feroz et al.
	Learning engagement
	Student Course Engagement Questionnaire (SCEQ) (Handelsman et al. 2005)
	Study Skills Engagement; Interaction Engagement 
	Study Skills Engagement α = .93; Interaction Engagement α = .92

	Fuentes-Cabrera et al.
	Motivation (Unidimensional)
	Ad Hoc
	Motivation
	Delphi method; K = .87; W = .89; Bartlett’s test of sphericity = 2647.21; p < .001; KMO= .86

	Fuentes-Riffo et al.
	SDT
	Learning Process Motivation Evaluation Questionnaire (Quevedo et al., 2016)
	Intrinsic and Extrinsic Motivation
	Global α=.93

	García-Hernández & González-Ramírez
	Social Cognitive Theory (SCT)
	Ad Hoc
	Self-Efficacy
	-

	García-López et al.
	SCT
	Motivated Strategies for Learning Questionnaire (MSLQ) (Pintrich, 1991)
	Intrinsic and Extrinsic Motivation; Self-Efficacy
	Global α=.91

	Hammad et al.
	SCT; Motivation (Unidimensional)
	Self-efficacy belief towards studying mathematics (Adapted from Pintrich, 1991); Motivation towards studying mathematics (Adapted from Pintrich, 1991)
	Self-efficacy; Motivation
	Self-efficacy α= .73; Motivation α= .74

	Hazan et al.
	SDT
	IMI (Ryan, 1985)
	Intrinsic and Extrinsic Motivation
	-

	Hernandez-Mena et al.
	ARCS Model
	Instructional Materials Motivation Survey (IMMS) (Keller, 1987)
	Attention
	α = .82

	Jiménez-Hernández et al.
	ARCS Model
	Course Interest Survey (CIS) (Keller, 2010)
	Attention; Relevance; Confidence; Satisfaction
	α=.89

	Khalid & Zainuddin
	SDT
	Situational Motivation Scale (SIMS) (Guay et al., 2000)
	Intrinsic Motivation; Identified Motivation; Extrinsic Motivation; Amotivation 
	Intrinsic Motivation α = .78; Identified Motivation α = .78; Extrinsic Motivation α = .74: Amotivation α = .79

	Khoshnoodifar et al.
	Flow Theory
	EGameFlow questionnaire (Fu, 2009)
	Concentration; goal clarity; Feedback; Challenges; Autonomy; Immersion; Social interactions; Knowledge Improvement
	Concentration α = .70, Goal clarity α = .92, Feedback α = .92, Challenges α = .82, Autonomy α =  .85, Immersion α =  .88, Social interactions α = .91; Knowledge Improvement α = .56; Overall α = .95 

	Kickmeier-Rust & Niggli
	SDT
	Motivation questionnaire (Adapted from Sailer, 2016)
	Social integration; Experience of autonomy in terms of contributing to social integration; Experience of autonomy in terms of contributing to tasks; Autonomy in decision-making; Sense of capability 
	Social integration α = .86; Experience of autonomy in terms of contributing social integration α = .86; Experience of autonomy in terms of contributing to tasks α = .76; Autonomy in decision-making α = .81; Sense of capability α = .72

	Lee et al.
	Engagement (Unidimensional)
	Ad Hoc
	Engagement 
	-

	Lozano et al.
	Flow Theory
	Gaming Experience Questionnaire (GEQ) (IJsselsteijn et al, 2013)
	Sensory and Imaginative Immersion; Competence; Flow; Tension/Annoyance; Challenge; Negative Affect; Positive Affect
	-

	Marinho et al.
	Flow Theory
	Flow State Scale-2 (FSS-2) (Jackson and Eklund, 2002)
	Challenge-Skill Balance; Action-Awareness
Merging; Clear Goals; Unambiguous Feedback; Concentration on Task; Sense of Control; Loss of Self-Consciousness, Time Transformation; Autotelic Experience
	Total α = .78

	Mcintyre
	SCT
	Exam self-efficacy (Ad hoc)
	Self-efficacy
	Pre-test α = .933; Post-test α = .901

	Montero-Izquierdo et al.
	SCT
	Stebi – B (Dunbar et al., 2016)
	Self-efficacy
	α= .90

	Moral-Sánchez et al.
	Motivation
(Unidimensional)
	Ad Hoc
	Motivation
	α = .72

	Neugebauer et al.
	Motivation
(Unidimensional)
	Ad Hoc
	Motivation
	-

	Ooge et al.
	SDT
	IMI (Ryan, 1985)
	Perceived Competence
	-

	Ortiz-Rojas et al.
	SCT; SDT
	Learning Self-Regulation Questionnaire (SRQ- L, Black and Deci, 2000)
	Self-efficacy; Autonomous motivation
	Autonomous Motivation Pre-test: α = .63; Pos-test: α = .74; Self-Efficacy Pre-test: α = .95; Pos-test: α = .89

	Pais & Hall

	Motivation (Unidimensional)
	Ad Hoc
	Motivation
	-

	Pedersen et al.
	SDT
	IMI (Ryan, 1985)
	Interest/enjoyment; Task value
	Interest/enjoyment α = .91; Task value α = .90

	Pimentel et al.
	Learning Engagement
	 SCEQ (Rahman et al., 2018)
	Skill Engagement; Interaction Engagement
	Skill Engagement α =   .86; Interaction Engagement α = .90

	Reyssier et al.
	SDT
	Academic Motivation Scale (Vallerand et al., 1992)
	Intrinsic and Extrinsic Motivation
	Intrinsic motivation α= .80;
Extrinsic motivation α= .80

	Rincon-Flores et al. (2023)
	Motivation (Unidimensional)
	Attitudes Towards Mathematics test (Palacios et al., 2014)
	Motivation 
	α= .49

	Rincon-Flores et al. (2022)
	Motivation (Unidimensional)
	Ad Hoc
	Motivation
	Global Motivation α= .90

	Robinson et al.
	SDT; SCT
	IMI (Ryan, 1985); Current Statistics Self-Efficacy scale (Finney & Schraw, 2003) 
	Statistics self-efficacy; IMI: Interest enjoyment; Perceived competence; Effort/importance
	-

	Saleh Alabdulaziz
	Motivation
(Unidimensional)
	Adapted (Brady & Andersen, 2019; Martin-Rodríguez, 2016)
	Motivation
	Delphi method (M = 4.93; SD = .26; min = 1; max = 6); (K= .86; W= .88); (Bartlett’s test of sphericity = 2659.21; p < 0.001); (KMO =. 87)

	Sánchez González
	Motivation
(Unidimensional) 
	Motivation in Mathematics (Muñiz-Rodríguez et al., 2020)
	Motivation
	-

	Santos et al.
	Motivation (Unidimensional)
	Ad Hoc
	Motivation
	-

	Santos-Guevara et al.
	Engagement; ARCS Model
	MAKE (Haruna et al, 2019)
	Attention; Relevance; Confidence; Satisfaction; Cognitive and emotional engagement
	-

	Stoyanova et al.
	SCT; SDT
	Science Motivation Questionnaire II (Glynn et al., 2011)
	Intrinsic motivation; Self-efficacy; Self-determination; Grade motivation; Career motivation 
	Intrinsic motivation α = .84, Self-efficacy α = .90, self-Determination α = .87, Grade motivation α = .88; Career motivation α = .93

	Vandercruysse et al.
	Achievement-Goal Theory (AGT); SDT
	MSLQ (Pintrich, 1991); IMI (Ryan, 1985)
	Intrinsic goal orientation; Extrinsic goal orientation; Interest/Enjoyment; Effort/Importance: Perceived competence
	Intrinsic goal orientation = α = .62; Extrinsic goal orientation = α = .76; IMI: Interest/enjoyment: α = .80; Effort/Importance: α = .52; Perceived competence: α = .78

	Wang et al.
	Engagement (Unidimensional); Motivation (Unidimensional)
	Ad Hoc
	Engagement; Motivation
	-

	Zabala-Vargas et al. (2021)
	ARCS Model
	 IMMS (Keller, 1987)
	Attention; Relevance, Confidence; Satisfaction
	-

	Zabala-Vargas et al. (2019)
	ARCS Model
	IMMS (Keller, 1987)
	Attention; Relevance; Confidence; Satisfaction
	-

	Zapata et al.
	Motivation 
(Unidimensional)
	-
	Motivation
	-



