Table S1. Overview of articles
	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Zhou, Zhao, & Zhang, 2020)
	China
	Quantitative, empirical analysis (N= 21,255).
	establish a predictive model to describe e-learners’ dropout behavior, which can help the commercial e-learning platforms to make appropriate interventions and incentives
	December 2017 to January 2018
	dropout history, number of watched videos, number of progress bar operation, number of test questions operation, number of weeks that the login frequency is higher than average, and payment status.
	

	(Xia, Hu, Wu, Yang, & Lei, 2022)
	China
	mixed-mode, survey,.
	(1) changes in students’ engagement in class and the main factors involved; (2) students’ feelings and reactions during online learning; and (3) how students related to their peers and instructors.
	
	lack of interaction with instructors, no campus socialization or well-trained technology skills, and appropriate content for online courses and group work
	1.What factors affected students’ engagement in online learning?
2. What were college students’ feelings/reactions during online learning?
3. How did college students’ relationships with their peers and instructors change during online learning?

	(Xavier & Meneses, 2021)
	Spain 
	Quantitative, interview
	flexibility implies for student persistence and dropout
	
	workload and time availability, students’ expectations, profiles, and time management skills.
	how can aspects of open OHE be made more flexible? Which elements may benefit students the most, preventing dropout and fostering engagement and success?

	(Willging & Johnson, 2019)
	United states
	Quantitative, survey,  logistic regression.
(N=83)
	Students who dropped out of the HRE Online master’s degree program
	
	Issues of isolation, disconnectedness, and technological problems
	Why did students dropout of the online program? When did they dropout in the online program? Are there factors that can predict the likelihood of a student dropping out of an online program?

	(Voigt & Kötter, 2021)
	German
	Quantitative, survey, (N=1529)
	provide a path diagram of different factors influencing study success
	
	Physical resources, conditions of study, integration, consulting and information, study and learning behavior, living conditions, and financial situation
	How can study success at a German university at the time of Corona Pandemic be explained using a path diagram?

	(Tamada, Netto, & De Lima, 2019)
	international
	Qualitative, PICO
	identify solutions that use Machine Learning (ML) techniques to reduce these high dropout rates
	2015-2018
	not enough time, increased workload at work, and the academic workload
	RQ1. Which publications about dropout prediction propose
a solution to reduce dropout? RQ2. To identify which algorithms of ML are the most
commonly used and tested in this context, which ML techniques were used to predict dropout risk?
RQ3. What are the characteristics of the database samples of
the evaluated courses? RQ4. To identify if it is a framework, model or system, and
the attributes selected, what are the characteristics of proposals presented to represent or describe a solution to avoid student dropout using ML techniques?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Shaikh & Asif, 2022)
	Pakistan
	Quantitative, Constant Comparative Method (CCM)

	reflected upon the factors that correlate positively (enablers) or negatively (barriers) to persistence in an integrative manner
	2001 - 2022
	Demographic Attributes, Academic Experience, Relevant Technical and Management Skills, Behavioral and Psychological Attributes, Personal Variables, Course Design, Institutional Support, Curriculum Intricacy, Role of Instructors, Faculty Interactions, Feedback, Facilitation of Social Connectedness, Learning Facilitation
	What factors are positively or negatively linked with persistence in post-secondary online education settings?

	(Sauvé, Papi, Gérin-Lajoie, & Desjardins, 2021)
	Canada
	Qualitative, questionnaire (n = 791)
	take into account the factors that can influence students’ perseverance in, or dropout from, university studies.
	2018-2019
	Age, Gender, Marital and Family Status, citizenship and first language, Study Regime, Parents' Level of Education, Disability, Diploma Obtained Before Studying via DOL, family support, support from friends, the burden of work, financial issues, Learning Strategies, Pedagogical Organization
	(1) Are socio-demographic, academic, and environmental variables (family, finance, work) associated with dropping out of a course and not reenrolling after two university sessions of an undergraduate program? (2) Is the relationship between socio-demographic and academic variables, environmental conditions and the use of learning strategies associated with dropping a course and not re-enrolling after two university sessions of an undergraduate program? (3) Is the relationship between socio-demographic and academic variables, environmental conditions, and modes of pedagogical organization associated with course dropout and nonre-enrolment after two sessions of undergraduate university studies?

	(Safsouf, Mansouri, & Poirier, 2019)
	Morocco
	Qualitative, model theories
	develop a new multi-dimensional research model allowing to categorize and to identify the factors that could affect the learning experience (LX)
	
	social interactions, design quality, course flexibility, technology control, communication capacity, quality of connection to the system, perceived security, diversity of assessments and independence of devices and context. system quality, information quality, service quality, system usage, user satisfaction and net benefits. perceived usefulness, confirmation, satisfaction and continuance intention. Perceived ease of use, computer anxiety, perceived enjoyment, attitude towards the OLE, subjective norm and the selfimage of TAM3; perceived usefulness of ECM; quality of service, quality of system and quality of content of the D&M ISS model and self-regulation, self-efficacy and individual effort resulting from the SRL theory.
	What factors enhance the learning experience (LX)? What characteristics (of the learner, the instructor, the system, or the course) contribute to positive learning? How can the dropout rate in OLEs be reduced?

	(Sacală, Pătărlăgeanu, Popescu, & Constantin, 2021)
	Romania
	Quantitative, Logistic Regression Model (N=176)
	explore factors influencing firstyear students’ dropout decision through the lens of an unprecedented crisis caused by the COVID-19 pandemic
	2020-2021
	Employment, Graduation, Family with low income, Orphan, Desire for employment, Social validation, Residence, Desire for knowledge, The negative impact of the full transition in the digital space, Lack of social interaction, Online teaching activities quality, Interaction with teachers, Personal development, Professional development, Academic development
	Are they approaching multidimensional economic facets of issues?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Rudhumbu, 2021)
	Zimbabwe
	Quantitative, questionnaires. (N= 440).
	investigate determinants of students’ behavioural intentions to persist with TDE(Technology-mediated distance education)
	2021
	cultural and norms issues, characteristics of the students, characteristics of lecturer, characteristics of institution, characteristics of external stakeholders, behavioural intentions
	

	(Rosser-Majors et al., 2022)
	usa
	Qualitative, questionnaire
(N= 47).
	identify whether key strategies founded on the principles of IP when applied effectively would improve retention factors and student success in online courses.
	2021-2022
	personal situations, feelings of isolation, a lack of belonging, competence, and autonomy, self-efficacy, motivation, depleted resources and support, course success, student and instructor engagement, the increased workload, lack of student relationships, the efficacy for mastering online teaching,
	1. Will a significant improvement in instructor presence engagement strategies within the learning environment be significant pre-exposure versus post-exposure of completing the IP training modules?
2. Do course pass rates significantly improve in courses that are instructed by participants who completed the IP training modules?
3. Do course drop rates significantly improve in courses that are instructed by participants who completed the IP training modules?
4. Do instructors experience satisfaction with the IP training and applying the strategies within their courses?

	(Rajabalee & Santally, 2021)
	Mauritius
	Mix methodology, (N= 665)
	analyze student feedback and report the findings of a study of the relationships between student satisfaction and their engagement in an online course with their overall performances.
	2020-2021
	policies, learning design models, student support and counseling, and learning analytics.
	To what extent does performances and engagement of students impact on students’ satisfaction in the online module?
& How did students feel concerning the delivery of the module, their learning outcomes and their overall experience?

	(Pellas & Kazanidis, 2015)
	Greece
	Qualitative, questionnaire (N=125)
	measured and compared the students’ (undergraduate and graduate) engagement after completing the same project in Computer Science courses through the virtual world ofSL in blended or online instructional format.
	2012
	positive conduct, students’ participation in the class, enrolls to the interest, positive attitudes or values about learning, self-regulation, learning goals, investment in learning
	how might contemporary
instructional formats (blended/online) influence the students’ engagement in the virtual world ofSecond Life?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Odunaike, Olugbara, & Ojo, 2013)
	Hong Kong
	[bookmark: _Hlk76399604]Qualitative
	provides suggestions on some Critical Success Factors (CSF’s) to enhance e-learning or online education implementation
	
	previous experience with technology, instructor technical competency, student competency, constructivism, mindset of both instructors and students, collaboration, user-friendly and skilled technical infrastructure support team
	What are the Critical Success Factors (CSFs) that can influence e-learning implementation success?

	(Natarajan & Joseph, 2022)
	Oman
	Qualitative, questionnaire (N=177)
	how the sudden transition to emergency remote teaching impacted nursing students’ engagement and social presence, as well as how it affected their satisfaction with online courses 
	2020
	students’ engagement, social presence, satisfaction
	

	(Mubarak, Cao, & Zhang, 2022)
	Yemen
	Quantitative, Logistic Regression Model (N=176)
	construct a predictive model to early predict students who are at-risk of dropout
	2013-2014
	motivation and purpose of learning, individual differences, personal and social information, gender, age, place, Students’ interaction
	What is the earliest possible time frame throughout consecutive weeks of the course to generate an accurate predictor which can identify at-risk students of dropout, and thus, enable instructors of the course to make timely interventions and provide feedback?

	(Mokoena, 2013)
	South Africa
	Qualiative, questionnaire (N=2500)
	identify factors that encourage or discourage student participation in the forum
	2013
	technical problem, unclear expectations, feedback, motivation, Social presence
	

	(Martin, Bolliger, & Flowers, 2021)
	Virginia
	Quantiative, survey (N=222)
	the development and validation of an online course design elements (OCDE) instrument
	2020
	Overview, Content presentation, Interaction and communication, Assessment and evaluation, Learner support
	

	(C. Li, Herbert, Yeom, & Montgomery, 2022)
	international
	pico
	reviewing the empirical evidence on factors affecting student persistence and retention in STEM disciplines in higher education and how these factors are measured and quantified in learning analytics practice
	2014-2022
	Age/DOB, City of residence, Gender, Administrative, Intended degree, Financial, Financial aid, Scholarship, Educational background, Educational level, GPA prior Uni, GPA high school, Admission test, Score of admission test (SAT, ACT, PSU, GTA), Science score, Overall academic performance, GPA, GPA semester(s), Credit earned semester(s), Assessment performance, Assignment score, Quiz/Test score, Lab score, Clickstream, Class participation, Attendance, Learning material, Video content, Assessment participation, Time spent on assessments, Days assignment submitted in advance, Discussion/Forum viewed, Discussion/Forum posted/commented, 
	1: What factors have been identified that impact retention in STEM education? 2: In STEM retention studies, how are retention factors quantified
and measured in learning analytics practice?

	(Y. Lee, Choi, & Kim, 2013)
	Korea
	Quantiative, survey, (N=169)
	investigated the most significant factors discriminating students’ success in their online course completion.
	2012
	time and study environment management, metacognitive self-regulation, academic self-efficacy, academic locus of control, support from family, Work
	1. Are the students who successfully completed online courses different from the students who dropped in regard to their Skills (ie, time and environment management and metacognitive self-regulation skills), External Factors (ie, family and work support) and Internal Factors (ie, academic locus of control and academic self-efficacy)?
2. Which factors are important in predicting a student’s success in completing online courses?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(J. Lee, Song, & Hong, 2019)
	Korea
	Quantiative, survey, (N= 737)
	developing an instrument for measuring student engagement in e-learning environments
	2017-2019
	psychological motivation, peer collaboration, cognitive problem solving, interaction with instructors, community support, learning management
	What behaviors then can be expected of engaged learners? 2-What are the learning behaviors of learners who are actively engaged in learning in e-learning environments?

	(Laux, Luse, & Mennecke, 2016)
	USA
	Quantiative, survey(N= 223)
	how collaborative learning, campus connectedness, sense of community, organizational commitment, and turnover intention influence student persistence.

	2015-2016
	System Usability Scale (SUS), Collaborative Learning (CLS), Campus Connectedness (CCS), Sense of
Community (SCS), Affective Organizational Commitment (AOC), Turnover Intention (TRN)
	

	(Kim & Kim, 2021)
	Korea
	Quantiative, survey(N= 250)
	examines the structural relationship among key factors influencing student satisfaction and achievement in online learning
	2020
	course structure, student–student interaction, instructor presence, student engagement, student satisfaction and achievement
	

	(Inder, 2022)
	India
	Qualiative, questionnaire
(N=1602)
	develop and validate the scale for measuring the extent of student engagement for online courses
	2021
	skills, emotional, participation, performance engagement ,value to students
	

	(Hensley, Hampton, Wilson, Culp-Roche, & Wiggins, 2021)
	United States
	Quantitative, survey, (N= 198)
	measure the level of engagement of nursing students enrolled in online nursing programs and to evaluate the satisfaction of students who took courses in these online programs.
	2019
	OverallEngagement, Skills, Emotional, Participation, Performance, Satisfaction
	

	(Coussement, Phan, De Caigny, Benoit, & Raes, 2020)
	Belgium
	Quantiative , logit leaf model (N = 10554)
	improve student dropout predictions
	2018-2020
	student's participation, course difficulty, student's learning strategy, student's online studying activities
	

	(Choi & Park, 2018)
	Korea
	Qualiative, questionnaire (N = 2129)
	identify the direct and indirect relationships between major adult dropout factors
	2013-2014
	scholastic aptitude, physical constraints, interaction with course content, student satisfaction, GPA
	

	(Bañeres, Rodríguez-González, Guerrero-Roldán, & Cortadas, 2023)
	spain
	 (N=581)
	dropout identification from a mid-term perspective within a specific course in an online HE setting
	2021
	prior knowledge, learners’ traits, self-efficacy, time pressure, motivation, self-regulation, support deficit from teachers, unaccomplished course expectations, family and work commitments, unexpected events
	1. How accurate is the dropout risk-level identification on the LIS system?2. Is dropout decreased when using the LIS system?3. Is there any relationship between dropout and failure risk-level identification mechanisms?

	(Attree, 2021)
	Australia
	
	recommendations for future practice in assisting on-campus learners with the transition from a physical to a virtual learning environment
	2020
	less engaged and connected, internet connectivity, Interaction, Teacher Presence
	

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Xavier & Meneses, 2022)
	spain
	Qualitative, interviews (N=20)
	how 20 second-year students retrospectively viewed their experiences of time challenges and how they impacted their persistence in their first year at an online open university.
	2018
	Transition difficulties and adaptation, Failing courses, time management and academic procrastination, Time dedication and study load expectations, time management and academic procrastination, time management strategies, Integration of different commitments, Time pressure and time conflicts, Health and anxiety, Motivations to persist, Satisfaction, Support received
	

	(Prada et al., 2020)
	international
	Data minng (N=21000)
	development of a web-based software tool for the support of predictive modeling activities of tutoring staff in a transnational context
	2011-2017
	age of access, gender, nationality, previous studies, access score, scholarship, marital status, special needs, type of dedication, debt situation, number of siblings, household income, working status, parents’ occupation, English proficiency
	• Can we separate students at different groups based on their performance behavior?
• Can we observe clear students’ profiles at these groups based on categorical variables such as age, admission score, sex, previous studies?
• Can we observe if early performance determines the behavior of students at one degree?
• Can group separation be explained by the way categorical variables are distributed?
• Can we formulate hypotheses about the relationship between explanatory variables and performance? •Does any score distribution grouped by an explanatory variable show an evident trend?

	(Lang, 2022)
	Ireland
	Qualiative, questionnaire, survey (N=59)
	contribute to this research gap by reviewing the empirical evidence on factors affecting student persistence and retention in STEM disciplines in higher education and how these factors are measured and quantified in learning analytics practice.
	2020
	Levels of interaction, self-regulation, prior knowledge of the subject area, gender, secondary school grades, the number of hours that the student was active on Blackboard, the number of times that the ‘Lecture Materials’ section on Blackboard was accessed, the number of times that a student attempted the formative quizzes
	

	(Hassan et al., 2019)
	Malaysia
	data mining (N = 4413)
	identify factors influencing students’ performance using educational data mining techniques
	
	Study_method, Programme of study, Culmulative Grade Point Average, Education_mode, Family_income, Student_status, Scholarship, Gender, Age, Nationality, Disability, Count no of login, Count course viewed, Count resources viewed, Count forum viewed, Count course submitted, Count assignment viewed, Count assignment submitted, 
	1. What are the most important features that influence students’ performance? 2. Is data processing able to manage, and improve the classifiers used in building prediction model?
3. What is the most significant combination of classifiers to build students’ performance prediction model?4. Do fine tuning hyper parameters help in improving ensemble classifier performance? 5. How is the accuracy when combining 3 categories of data?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Zou, Li, & Jin, 2021)
	china
	Quantitative, survey, questionnaires (N=2459)
	draw implications for the development ofonline college English education through measuring readiness levels ofstudents and teachers for the online transition and probing into the problems they met in this particular context
	2020
	Internet connection, No textbook, Devices for learning, Apps or software, Cost offlow data, Power failure, Communication, Interaction, Assignment, Examination, Speaking, Note-taking, Listening, Distractions, No learning atmosphere, Low motivation, Lack of teacher presenc, Lack of self-discipline, Time management, Low efficiency, Undesirable effectiveness, Eye fatigue, 
	1. To what extent were college students and teachers ready for online English education during the pandemic semester? Are there any individual differences?
2. What challenges did teachers and students encounter during the pandemic semester? 3. What were teachers’ and students’ perceptions towards future online English education?

	(S. Zhang, Chen, & Looi, 2018)
	China
	Qualitative, interviews, survey,(N = 48)
	explores Chinese undergraduate students’ perceptions of collaboration and satisfaction in an online collaborative learning activity
	
	Collaboration, satisfaction
	

	(H. Zhang, Dong, Lv, Lin, & Bai, 2022)
	Japan
	Quantitative (N = 79186)
	we propose a pattern identification method of dropout behavior, including the prediction of the dropout probability and the mining of potential impact factors, to gain a comprehensive insight into the dropout behavior hidden in the data
	2013-2014
	educational background, expectations, 
	What is the earliest possible time frame throughout consecutive weeks of the course to generate an accurate predictor which can identify at-risk students of dropout, and thus, enable instructors of the course to make timely interventions and provide feedback?

	(Zeqiri, Kareva, Alija, & Bach, 2022)
	North Macedonia
	Quantitative, Qualitative , survey, questionnaires (N =241)
	analyse the factors that mostly influence student satisfaction and the factors that cause student anxiety with online teaching and learning
	
	Building Relationships, Student Interaction, Student Engagement, Technology, Student Satisfaction, 
	How much were students satisfied with the online delivery? Was there any gender-related difference in the level of satisfaction and anxiety from online teaching during the pandemic period?

	(Wojtowicz, Day, & McGrath, 2013)
	Canada
	Qualiative , questionnaire (N= 65)
	examined predictors of participant retention in a guided online anxiety, depression, and stress self-help program for university students using the theory of planned behavior
	2010
	Attitude, Subjective norms, Perceived behavioral control
	

	(Wladis, Hachey, & Conway, 2014)
	United states
	Quantitative (N= 2330)
	assess the extent to which course-level factors (elective versus distributional versus major requirement; difficulty level; STEM versus nonSTEM) may be used to predict online versus face-to-face course outcomes
	2004-2010
	Student reason/motivation, Course difficulty level, Academic preparation, Demographic characteristics
	(a) To what extent can differences in online versus face-to-face course attrition be explained by course-level characteristics?
(b) Which course-level factors are significant predictors of particularly low online course retention, compared to face-to-face retention for comparable courses?
(c) To what extent does the predictive power of course-level factors remain when student-level factors are controlled in the model?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Wang & Lehman, 2021)
	
	A mixed-methods , interviews (N= 68)
	assess the effectiveness of this set of principles for designing personalized feedback for online learning in higher education (graduate level) context
	2018
	Attention, Relevance, Satisfaction, Confidence
	1. what extent does personalized motivational feedback based on learners’ achievement goals affect learning performance and motivation in online learning? 2. what are online learners’ perceptions of the feedback they received?

	(Vivekananthamoorthy & Naganathan, 2015)
	India
	Qualitative, survey (N= 58)
	enhancing student engagement in a self regulating E-learning framework
	
	Faculty Empowerment , Self Regulated Learning ,Faculty Student Interaction, Student Feedback, and Automatic collection of web usage data.
	Q1. Can the faculty empowerment can make a faculty, a facilitator of learning? Q2. Can self regulated learning results in improvement in learning outcome of the learner? Q3. Can continuous improvement in the e-Learning model be achieved by providing a framework for faculty student interaction? Q4. Can the learner’s need be understood by automatic collection of web usage data?

	(Vezne, Yildiz Durak, & Atman Uslu, 2022)
	Turkey
	Qualitative, survey (N= 293)
	the effects of remote learning attitude, extrinsic and intrinsic goal orientation on the dimensions of online engagement 
	
	online attending lecturers (OAL), online communicating with professors (OCPR), online collaborating with peers (OCPE), online find, access & study educational material (OEM), skills, emotional, participation, performance
	

	(Vayre & Vonthron, 2017)
	France
	Qualitative, survey, questionnaire, (N= 255)
	test a model of online learners’ engagement, which integrates social support (from teachers, peers, and family members) and sense of community as direct and indirect factors, with academic self-efficacy playing a mediating role
	2016
	Perseverance, Enthusiasm, Reconciliation, Reconciliation, Academic self-efficacy, Social Support from teachers, Social Support from peers, Social Support from family, Sense of community
	

	(Uzir, Khairuddin, Zaini, & Izzuddin Izham, 2023)
	Malaysia
	Qualitative , Semi-structured interview, survey, questionnaire, thematic analysis
(N= 20)
	develop a framework to mitigate dropout risk among students in Universiti TeknologiMARA
	2020-2022
	family background, Aptitudes, secondary school achievement and experiences, expectation of collage, openness to change, quality of collage service and faculty, staff attitude, institution level,size, preparation for future job, finance,  opportunity to transfer, outside friends 
	

	(Utami, Winarni, Handayani, & Zuhairi, 2020)
	Malaysia
	Quantitative, questionnare(N= 361)
	determine the median time and determinant of non-active student in distance learning
	2012-2017
	Sociodemography, Students knowledge, Activity in learning service, Satisfaction in academic services
	WHEN AND WHO DROPOUTS FROM DISTANCE EDUCATION?

	(Tuma, Nassar, Kamel, Knowlton, & Jawad, 2021)
	Iraq
	Qualitative, survey questionnaire (N= 636)
	describe, evaluate, and provide pertinent recommendations about interactive distance education in the experience and resource-limited medical schools during the COVID-19 pandemic to address the current multiple challenges
	2020
	challenges with the available technology, unreliable internet connectivity, perceive fatigue when listening to online lectures
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	(Thomas, Türkay, & Parker, 2017)
	Australia
	Qualitative, Logistic Regression , Survey (n= 207)
	study routine instructional design choices and to measure the effects of these choices on students’ subjective experiences (engagement, mind wandering, and interest) in addition to objective learning outcomes.
	
	motivation and intent to complete, modality of online content delivery, video production style, past academic performance, standardized test scores, level of educational experience
	In what ways does a blended learning design promote the development of a robust foundational knowledge base within a discipline or field of study in teacher education, and engage first year online university students in active, experiential and praxis-oriented learning experiences?

	(Tao, Zhang, & Lai, 2018)
	China
	Qualitative, survey (n= 174)
	examine if NEET youths differ from other contemporaries in terms of personality, mental health and substance use, and to provide longitudinal examination of NEET 
	
	Content, System, Image (interface), Ease of use, Accomplishment, Learning joyfully, Level of effort, Achievement, Satisfaction, Willing to re-use
	

	(Stoessel, Ihme, Barbarino, Fisseler, & Stürmer, 2015)
	Germany
	Quantiative, survey, binary-logistic multiple regression (n= 4599)
	whether and to what extent nontraditional students are particularly at risk for attrition (vs. graduating) from distance education programs
	2010-2011
	Gender, age, parent status, migration background, full-time employment, Dissatisfaction with programa, Lack of support
	

	(Solé-Beteta, Navarro, Gajšek, Guadagni, & Zaballos, 2022)
	international
	Qualitative (N= 14)
	to propose a methodology and its associated model to measure student engagement in VLEs
	2021
	Total duration of the microphone on for each, participant Number of raised hands, Number of posts in meeting chat, Amount of screen sharing, Number of interactions with student’s environment, Lip movement time, Number of interactions among the students and the teacher, Number of interactions among the students, Number of student’s questions via chat, Whether or not the camera is on Number of chat, interactions Number of attendees, Number of voice interventions, Type of stickers and emotions posted in chat, Yawning, Tone of voice in conversations, Students not watching on the screen of the device, Students talking with others, Students switching off the camera Students watching around, Student emotion Background noise, Mean Opinion Score (MOS metric), Time in meeting, Audio Discontinuity
	Which features of a synchronous virtual lesson can be measured and therefore used to quantify student engagement?

	(Soffer & Cohen, 2019)
	Israel
	Quantiative, Logistic regression (N= 646)
	explore the differences among students in regard to their engagement in academic online courses and to predict variables that have an effect on completion or noncompletion of a course.
	2015-2016
	Students' activity, Video activity in days, Videos viewed, Minutes of video viewed, Writing in forums, Reading the forum posts, Course homepage entries, Learning unit entries, Average unit page entries, Additional material entries, Assignments submitted, Total entries, Grades
	1. Are there significant differences between students who completed and did not complete the course with regard to engagement with learning materials, interpersonal interaction, and assignments?
2. What are the students' online activities that predict success on the final exam?
3. What are the students' online activities that predict completion versus noncompletion of the course?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Shea & Bidjerano, 2019)
	United States
	competing-risk discrete time-event history, logistic regression (N= 45577)
	examine the effect of intensity of online coursework at a community college level on the probability of experiencing one of three outcomes: degree completion, transfer to a 4-year institution, and dropout.
	2012-2017
	age, gender, race/ethnicity indicators, international student status, level of academic preparation, student determination, type of program, Student GPA and credits, financial aid status 
	1: Using survival analysis methods, is it possible to determine a threshold for online course enrollment intensity that jeopardizes one’s prospects for successful completion of a college degree and increases risk of dropout when controlling for course completion rates?
2: Does the intensity of online coursework modify the effect of traditional predictors of degree completion, such as enrollment status, remedial education, GPA, and minority status, when controlling for course completion rates?

	(Sharadgah & Sa’di, 2022)
	international
	Qualitative, pico
(N= 2903)
	lay out priorities suggested by the researchers for reorienting traditional IHE toward online teaching and learning beyond the COVID-19 experience
	2019-2020
	the opportunity to share ideas with peers, student satisfaction with online courses, students’ computer literacy, self-regulatory learning behavior that contribute to learner autonomy, reinforcing the course material with effective instructor feedback to engage students, the need for students’ self-motivation, catering for learning style differences when developing online instruction, enhancing interaction, offering different instructor facilitation strategies, ensuring system quality, information quality, and organizational readiness for ODL
	In light ofa systematic literature review, analysis ofofficial documents, and the authors’ experience of teaching remotely over two semesters, what are the priorities for reorienting traditional IHE toward online teaching and learning beyond the COVID-19 experience?

	(Shabbir, Ayub, Khan, & Davis, 2021)
	United States
	Qualiative, survey, questionnaire,  Systematical Information Education
(N= 110)
	incorporate a comprehensive learner motivation model that is based on short-term and long-term aspects of the learners' motivation
	2021
	Attention, confidence, Relevance, satisfaction, Self regulation, Overal motivation
	suggest any further motivational problem that they faced during interaction with online learning environment.

	(Salinas & Stephens, 2015)
	mexico
	Quantitative, data mining (N= 2889)
	data mine enrollment profiles, educational background and students´ data from the Open University System and Distance Learning of the National Autonomous University of Mexico to determine the key factors that drive success and failure, creating a relevant predictive model using a Naive Bayes classifier
	2005-2010
	qualifications, personality, expectations and sociological background
	Will John Smith return to college for his sophomore year?Are minority students liable as other students to return to college?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Sage, Jackson, Fox, & Mauer, 2021)
	United States
	Qualiative, survey, Regression analyses (N= 96)
	college students’ technology choices, experiences, and perceptions in an online course during the pandemic and the physical technology used
	2020
	students’ engagement, motivation, procrastination, perceived stress, self-efficacy
	How do student outcomes, individual differences, device, and cognitive load relate?What variables predict student outcomes in these online courses? What are students’ experiences with, and perceptions of, these technologies for online courses?

	(Safford & Stinton, 2016)
	United Kingdom
	Qualiative, survey, interviews (N= 163)
	identifies and examines the challenges of blending digital distance and vocational learning for non-traditional and low-socio-economic status students
	2016
	hardware, software, internet access and broadband speed problems, variable access to the shared computer at home or at work, Being unprepared, Students’ skills, Family support, 
	

	(Sadaf, Martin, & Ahlgrim-Delzell, 2019)
	United States
	Qualiative, survey, (N= 50)
	examine student perceptions of QM standards on their engagement and learning in QM-certified courses
	
2017
	Course Activities and Learner Interaction, Learning Objectives, Learner Support, Instructional Materials, Course Technology, Learner Support, Accessibility & Usability, Clear expectations
	1. What are online student perceptions of the impact of QM standards in QM-certified courses on their learning?
2. What are online student perceptions of the impact of QM standards in QM-certified courses on their engagement?
3. How well do the student-impact ratings for the QM items align to the eight QM standards?

	(Ren, 2022)
	United states
	Qualitative, interview,
(N = 12)

	investigate instructors’ experiences of engaging non-traditional learners in eCampus
	
2013-2019
	heavy course workload, general discussion questions, disorganized course structure, and late feedback from instructors, learning skills, socioeconomic status, time commitments, interaction
	what have instructors experienced while engaging non-traditional learners in eCampus?

	(Rahman, 2021)
	india
	Qualitative, questionnaire (N =132)
	throw light on the implementation mechanism of COVID-19-lockdown-induced emergency online learning at undergraduate level in Assam, assess its effectiveness, and finally the problems faced therein, from the perspective of students’ experience and satisfaction
	
	Poor Internet connectivity, irregular electricity, high cost in data plans, lack of compatible devices, lack of conducive environment at home, lack of technical and pedagogic skills of teachers, insufficient students’ engagement
	1. Which are the platforms, methods, devices and Internet connections used in implementing online learning during COVID-19 lockdown?
2. Are the undergraduate students satisfied with the various aspects related to the online learning during COVID-19 lockdown?
3. Do the undergraduate students perceive online learning effective during COVID-19 lockdown?
4. What challenges do the undergraduate students faced in online learning during COVID-19 lockdown?
5. Do undergraduate students prefer online learning in future?

	(Radovan, 2019)
	Slovenia
	Qualitative, regression 

	describe the main characteristics of distance education, and analyze the models that try to describe and prevent students from dropping out of these programs
	
	emotional connections, gender, age, level of intellectual development, previous academic achievements, Internet skills, time management, and communication, money, obligations at work, family responsibilities, support from family and/or employer, satisfaction and usefulness of the program, educational support
	

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Purarjomandlangrudi, Chen, & Nguyen, 2016)
	international
	pico

	review the literature to propose a clearer picture of studies have been conducted regarding online interaction and factors that impact it in online education systems
	2000-2015
	student motivation, student self-regulation, student appreciation, student problem solving, student learning style, learning quality, learning effectiveness, academic achievement, student success, student collaboration, student engagement, student attrition, student perception, learning outcome/performance
	

	(Prabowo, Yuniarty, & Ikhsan, 2022)
	Indonesia
	Quantitative, questionnaire 
(N= 206)
	how higher education students' engagement and satisfaction with online learning are enhanced by information, system, and service aspects
	
	Teacher-student interaction, curriculum structure, communication, teacher's personality, expertise, System, Information, and Service Qualities, user satisfaction, intention to use, net benefits
	

	(Pérez, 2018)
	international
	Qualitative,question (N=15)
	analyse the perception of students, who use social networks as learning environments
	2014-2015

	connectivity, interaction, self-regulating
	

	(Page, Hullett, & Boysen, 2020)
	United states
	Qualitative, multi-method model
	offers suggestions to avoid the robotic teaching qualities affecting some online classrooms
	
	communication with instructors, dynamic interaction with classmates, easy navigation of the online learning platform
	

	(Öner, Şen Akbulut, Ulus, & Umutlu, 2022)
	turkry
	Quantitative, NSSE survey(N=38)
	examine the role of online instruction, whose design is based on the NSSE framework, and supporting different types of interaction on students’ engagement and course achievement.
	2020
	Student interaction, online course design
	(RQ1): Is there a significant difference between students’ NSSE engagement scores before and after taking the online course? RQ2: Is there a significant difference between students who took V1 and students who took V2 of the course regarding their engagement scores? RQ3: Does any interaction occur between being in one of the two versions of the online course (V1 & V2) and the time of preand post-tests? RQ4: Is there a significant difference between students who took V1 and students who took V2 of the course in terms of their achievement scores at the end of the treatment?

	(Ofori-Boadu, Bonku, Ferguson, Fash, & Richmond-Bryant, 2022)
	United states
	Quantitative, Qualtrics Survey(N=190)
	examine LMCs experienced by undergraduate STEM students
	
	Assignment Overloads, Lack of In-Person Peer Interactions, Uncaring Professors, Lack of In-Person Professor Interactions, Lack of In-Person Laboratory Experiences
	

	(Nicklen, Keating, & Maloney, 2016)
	Australia
	Quantitative, Survey(N=73)
	explore student preconceptions and understanding of remote-online case-based learning (RO-CBL)
	2013
	confidence using the Web-conferencing program, interruptions with Internet connection, Inadequate technology
	

	(Naciri, Radid, Kharbach, & Chemsi, 2021)
	International 
	Qualitative, pico
	explore health science students’ perceptions, acceptance, motivation, and engagement with e-learning during the COVID-19 pandemic
	2021
	technology access, possession of basic computer skills, instructional design of online courses, online interactions, learning flexibility, health issues, and acquisition of clinical knowledge during online learning, internet connectivity, availability of a personal computer, a dedicated room, training in computer/internet use, perceived usefulness, facilitating conditions, Students’ motivation, Student engagement, usability, ease of use platforms, lecturer characteristics, system quality, the information provided,  available technical support, Psychological motivation, peer collaboration, cognitive problem solving, interaction with instructors, community support, learning management
	(1) What are students’ perceptions of the implementation of e-learning during the COVID-19 pandemic? (2) Did heath profession students accept the adoption of e-learning during COVID-19? (3) What is the motivational level of health professions students towards e-learning during the COVID-19 crisis? (4) What is the engagement level of students during the transition to e-learning during COVID-19?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Mourali, Agrebi, Farhat, Ezzedine, & Jemni, 2021)
	Tunis
	Quantitative,
	proposes descriptive statistics analysis to evaluate ecourse factors contributing to its success
	2020
	course design, content support and assessment
	What are the characteristics which can indicate the success potential of an online course?

	(Morrison, 2021)
	United States
	Qualitative
	proposes that increased learner-instructor interaction in online courses using strategies lead to greater student engagement with the course, and greater student success in overcoming barriers and challenges to online learning.
	2020-2021
	instructor presence, Student engagement
	

	(Montelongo & Eaton, 2020)
	United states
	Qualitative, Data analysis, questionnaire and interview (N=10)
	examine the online pedagogical practices and technological tools that influenced the attainment of skills and knowledge associated with professional multicultural competence in a graduate student online course focused on social justice and inclusion.
	2014-2016
	engage synchronously, technological affordance, video content, student engagement, difficult conversations, 
	When engaging in a fully online course related to social justice and inclusion, what pedagogical strategies and technological tools enhance and detract from awareness raising, skill development and knowledge attainment toward ends of multicultural competence?

	(Mansor, Rahman, Ahmad Tajuddin, Rashid, & Chua, 2021)
	Malaysia
	Questionnaire (N=133)
	tudents’ readiness to follow online teaching and learning and analysed the impact of online T&L on the national education agenda.
	2020-2021
	background of students, the availability of digital device equipment, internet access, access to the e-Learning platform
	What is the impact of online T&L on the sustainability of the national education agenda?

	(Madleňák, D’Alessandro, Marengo, Pange, & Ivánneszmélyi, 2021)
	Slovakia, Hungary, Greece, Italy, Ukraine
	Qualitative, Survey, interview (N=15)
	the teaching method and the manner in which a strategic commitment to eLearning provides scope for the development and implementation of top quality educational online fully accredited programs.
	2017
	learner’s motivation, student Confidence, student Satisfaction, participation
	“how we teach, where we teach, whom we teach, who teaches, who administers and who services”?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Machado-da-Silva, Meirelles, Filenga, & Filho, 2014)
	Brazil 
	Quantitative, Survey, Questionnaire, (N=291)
	evaluate the antecedents of student satisfaction and use of systems in a virtual learning environment and showed the degree of importance of the dependent variables.
	2012
	student Satisfaction, information quality, System Quality
	How then should the success of web-based distance learning courses be evaluated?

	(Luis, Llamas-Nistal, & Iglesias, 2018)
	Spain
	Qualitative, Intelligent Alerting Systems
	Improving the learners’ experience and decreasing dropout rates in these e-learning based scenarios
	2018
	boring contents, demotivation, lack of time, bad experiences, can't keep up with tasks and timings
	

	(Luburić, Slivka, Sladić, & Milosavljević, 2021)
	Serbia
	Qualitative, survey
	assist educators with building and running an online course
	
	Course staff dedication and organization, Working environment and conditions, Self‐organizing skills, External incentives, Perceived workload, Peer support, General interests and ambition, 
	

	(Lockma & Schirm, 2020)
	International
	pico
	review the research literature on online learning to identify effective instructional practices
	2013-2019
	incorporation of multiple pedagogies and learning resources, feedback from the instructor and peers, user-friendly online tools, high instructor presence, promotion of socialization, group trust, orientation to online instruction prior to beginning coursework, quality of faculty-student interaction, academic support for students, establishment of trust and a sense of community in the online course, learning styles, self-efficacy, Student Engagement, qualities of faculty online teaching
	

	(Kordrostami & Seitz, 2022)
	United States
	Qualitative, Questionnaire (N=119)
	the gap in the literature about instructor’s role in increasing students’ affective engagement (with their peers and instructor) in an online class
	2018-2019
	instructor’s content expertise, online technical skills, online process skills, and displayed motivation
	

	(Kanetaki, Stergiou, Bekas, Troussas, & Sgouropoulou, 2021)
	Greece
	Qualitativeو Survey (N=165)
	reveal what factors lead to better academic outcomes for first-year university students in mechanical drafting CAD under the circumstances of COVID-19
	2020-2021
	Activity in MS Teams (Microsoft Insights), Appreciation in relation to other lab and theory modules, Study time during the week, Organization, Presence of cutting planes in three-dimensional views, fully perceived object on assigned tasks, Fatigue in class, Likelihood of succeeding in a similar future task, Quality of videos in homework methodology, Comfort for finals
	

	(Gunasekara, Turner, Fung, & Stough, 2022)
	Australia
	Qualitative, interview, thematic analysis (N=14)
	investigate students’ perception of lecturers’ EI and how that affected their learning and engagement during online learning
	2021
	Vulnerabilities, coping and empathy, relationships with lecturers, trust and safety, communication, tone and voice, managing emotions of lecturers
	

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Grau-Valldosera, Minguillón, & Blasco-Moreno, 2019)
	Spain
	Mixed Method, Survey (N=1189)
	Analyze the intention to continue of those students who have not enrolled in the second semester analyzed
	2014-2015
	Time, Personal interest, Economic issues, System, contents Difficulty, Support from the tutor, Degree, Sabbatical
	Which drivers are behind a clear intention to re-enroll in the next term, and on the same degree course or program?
. Which drivers are behind the ultimate decision to re-enroll or to extend the break? . Which differences and similarities can be detected between the drivers for continuance intention and effective re-enrollment?

	(Grau-Valldosera & Minguillón, 2014)
	Spain
	Data mining, Quantitative, (N=62450) 
	define dropout in online higher education at programme level, following an empirical process based on an in-depth analysis of enrollment data.
	2008-2009
	Motivation, previous education, e-learning readiness, perception of connectedness
	What is the real dropout rate for students taking the <whatever> degree?

	(Glover, Myers, Power, Stephens, & Hardwick, 2018)
	United Kingdom
	Qualitative, Questionnaire (N=600)
	consider adaptation from a short term atomistic nature of support design to develop a more holistic and longer term approach to student support, in a proactive way
	2016-2017
	students’ feelings of attachment to study and the institution, educational preparedness, Time Available, 
	

	(Behr, Giese, Teguim Kamdjou, & Theune, 2020)
	international
	Quantitative, pico
	determinants affecting the decisions of students to drop out
	
	Gender, Age, Parental background, Migration background, School performance, Psychological characteristics, Student study organisation, Working while studying, Satisfaction and person–environment fit, School system, Socio-economic inequality, Geographic origin, Financing policy, Reforms of the higher education system, Types of higher education institutions, Fields of study, Study conditions and environment  
	

	(Elsayary, 2021)
	United Arab Emirates
	mixed method, survey  (N = 60)
	transform preservice teachers’learning in online courses, using a framework of instructional design
	2021
	Communication, Class participation, Time management
	1. How does the instructional design framework transform preservice teachers’ learning in online courses?
2. What are the challenges and barriers students face in online learning?

	(Eliasquevici, Rocha Seruffo, & Resque, 2017)
	Brazil
	Mixed method, Bayesian Network, questionnaire (N = 312)
	to identify which factors have a stronger influence on student persistence.
	2013-2014
	social interaction among participants, time management skills, a sense of belonging to the learning community, institutional support, motivation for learning
	

	(Dixson, Greenwell, Rogers-Stacy, Weister, & Lauer, 2017)
	United States
	Mixed method, Survey (N = 178)
	was to explore the connection between nonverbal immediacy and engagement and To examine whether particular types of nonverbal channels had a stronger impact on student engagement scores than others
	
	emoticons/figurative language, color, cohesion, visual imagery, and audio in course design; response latency, length, time of day, and message frequency in forums; and type and promptness of feedback via grading and email
	1- How frequently are the different types of nonverbal immediacy behaviors used in online courses?
2- Are some types of nonverbal immediacy behaviors used significantly more frequently in online courses than others?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(C. F. de Oliveira, Sobral, Ferreira, & Moreira, 2021)
	International
	Pico, data mining
	analyse the scientific production in this area in higher education
	2006-2020
	students’ age, gender, country of birth, race or ethnicity, regional origin or residence postal code, marital status, number of children, parents’ cohabitation status, social status, students’ parents (income , educational level , profession , work hours and pressure, if they can meet university expenses ), students’ economic status, employment status, income, financial aid, student loan, or a grant, satisfaction and adaptation, computer knowledge and usage at work, average hours spent studying, technology impact, learning style, health status, prior course knowledge, cognitive features, level of concentration, time management, self concept and appraisal, free time, independence, family problems, homesickness, change of goal, adjustment problems, The background student data, teacher/student relationship,
	1-Where, how, and in what ways has LA been deployed in the studies produced?2- How effective is LA in reducing student dropout?

	(de la Peña, Lizcano, & Martínez-Álvarez, 2021)
	Spain
	Quantitative, Gamification, scientific triangulation  (N = 150)
	To design a gamification model for distance university education with the goal of strengthening the interactivity of students in the classroom and preventing early dropout.
	2017–2019
	students feel lost, have issues with the technology,  lack of engagement
	How can we strengthen the participation, reducing drop-out rates of students of a distance university through gamification?

	(Daniels & Lee, 2022)
	United States
	mixed method, Survey, interview, thematic analysis (N = 21)
	examine avatar teachers’ effect on student learning and engagement as the first steps in identifying issues associated with virtual learning and the possibility of addressing those issues using computer-generated courses
	
	Video Lecture Course Structure, Virtual Teacher’s Tone and Pace, Teacher Credibility, Teacher Accents, Teachers and Race, Virtual Learning Environment Suitability, The Flexibility of Virtual Learnin
	

	(Costley, Hughes, & Lange, 2017)
	South Korea
	Quantitative, interviews, survey (N=1801)
	looking for correlations between instructional design and student engagement with video lectures
	2015
	designing methods, setting the curriculum, establishing time parameters, establishing netiquette, and utilizing the medium effectively
	How does students’ perception of instructional design correlate with their decisions to watch and finish video lectures?

	(Choi & Kim, 2018)
	Korea
	Quantitative, survey, Chi-square, multivariate analysis of variance (MANOVA), and logistic regression (N=147)
	determine whether or not there were differences between dropouts and persistent learners in online courses in their individual characteristics, the perceptions of family support and organizational support, and the level of motivation (i.e., satisfaction and relevance)
	2005-2007
	family support, organizational support, satisfaction, and relevance
	1. Do the dropouts and the persistent learners of online courses show differences in their individual characteristics (i.e., age, gender, and educational background), external factors (i.e., family support and organizational support), and internal factors (i.e., motivation in terms of satisfaction and relevance)? 2. What factors are significant to predict learners’ decision to drop out of online courses?

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Chakraborty & Muyia Nafukho, 2014)
	International
	pico
	to identify pertinent studies on the important issue of student engagement strategies in online courses and to establish from empirical studies student engagement strategies that work.
	2003-2013
	creating and maintaining positive learning environment, building learning community, giving consistent feedback in timely manner, and using the right technology to deliver the right content
	RQ1. What strategies have been used by instructors to motivate and engage students in online class environment?
RQ2. What are the instructors’ and students’ perceptions regarding online student engagement strategies?
RQ3. What teaching and learning activities are utilized to engage students in online learning environments?

	(Buck, 2016)
	United states
	Qualitative, interviews,(N=10)
	1. Improve our understanding ofhow distance education students organize and prioritize their study times and environments. 2. Define specific enabling and hindering factors that students encounter when trying to accomplish their studies or research assignments. 3. Describe distance education students’ approach to online research and library use. 4. Identify opportunities for improving services to distance education students that support them in their studies. 5. Explore the potential ofthismethodology as away to gain insight into student learning and study.
	2013
	good learning environment, student self-discipline, time and study management, self-regulate, family,study time,access to the Internet, spaces conducive to study, motivation, Course design, layout and content, faculty-student interactions, Participants
	

	(Brubacher & Silinda, 2019)
	South Africa
	Quantitative Survey,(N=350)
	assess how intrinsic motivation and perceived academic competence predicted academic persistence.
	2016
	Academic persistence, intrinsic motivation, Perceived academic competence, Workload, Help-seeking attitudes, General stress
	

	(Bodey, Ravaga, & Sloan, 2016)
	Australia
	Qualitative, survey (N=301)
	gauge an understanding of student use of Blackboard Collaborate
	2016
	Timing, interferences with work/family commitments, lack of sessions provided during a teaching period, value of the session,
	

	(Banovac et al., 2023)
	Croatia
	Quantitative, survey(N=620)
	to determine whether course delivery affected students’ perceptions of the course and whether it impacted students’ engagement and success.
	2019-2021
	Testing- and “Zoom-” fatigues, interactions between students and teaching staff
	

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Bağrıacık Yılmaz & Karataş, 2022)
	Turkey
	Qualitative, semi-structured interview (N=40)
	the reasons for dropouts in open and distance education.
	
	academic integration, social integration, resources, accessibility, Instructor characteristics, Program compatibility, Utility and exams, Perceived ease of completion, Business life, Financial reasons, Family life, External support/obstruction, personality structure, study habits, Prior knowledge, Un/consciousness, Student skills, Digital literacy, Self‑regulation
	Why do open and distance education students drop out?

	(Potra, Pugna, Pop, Negrea, & Dungan, 2021)
	Romania
	Qualitative, interview, grounded theory approach (N=149)
	uncovering the particularities of the technical higher education institutions by exploring the course content, instructor teaching skills, and course delivery modalities.
	2020-2021
	Information overload, Presence and concentration hurdles, Limited interaction, Teacher-related hindrances, Improvement opportunities,
	1. What are the particularities of the face-to-face educational system perceived by 1styear students in a technical university?
2. How is the online system perceived by these students? 3. What are the strengths and weaknesses of the hybrid approach in the COVID-19 pandemic situation?

	(Maiolo et al., 2023)
	Italy
	Mixed method ,Questionnaire, Structural Equation Modeling (SEM) , Exploratory Factor Analysis (EFA)(N=497)
	investigate the relationship between student perceptions, cynicism, and study outcomes, and the possible mediation role of academic cynicism between student’s perceptions and outcomes, through Structural Equation Models.
	2016-2018
	the course design characteristics, quality of the digital platform, timely support, facilitation and feedback from tutors
	Hp1 - Student Achievements would be predicted by Student Cynicism which, in turn, would be predicted by Students' Course Perceptions;
Hp2 - Student Cynicism addition would possibly have a mediation role between Student's Course Perceptions and Student outcomes.

	(Ilyas & Zaman, 2020)
	Pakistan
	Quantitative, Questionnaire, (N=320)
	investigates what effect attitude, opinion of others and perceived ease of online learning technologies leave on Pakistani online students’ persistence intentions.
	
	Personal atitude, The subjective norms, The perceived behavioral control, Persistence intentions, emotional and financial support, self-efficacy
	

	(Händel et al., 2022)
	Germany
	Quantitative, Survey,(N=4143)
	to provide a comprehensive overview of student engagement in higher education video conferencing course
	2020
	Lack of access to necessary equipment, such as webcams, privacy concerns
	

	(Hachey, Conway, Wladis, & Karim, 2022)
	International
	pico
	to examine the characteristics of undergraduate students who enroll in online courses and their relation to online retention and success
	2010-2021
	G.P.A./academic preparation, ethnicity, education second language (ESL), gender, non-traditional status, age, family responsibilities, employment, student level, and socioeconomic status (SES), course design, institutional support
	What factors are important to include in any archetypical pre-enrollment predictive model of undergraduate online learning enrollment, retention and success? What student characteristics lead to online enrollment, retention, success and later college persistence?

	(Gibbings, Lidstone, & Bruce, 2015)
	Australia
	Qualitative, Questionnaire, Phenomenography (N=138)
	to identify the qualitatively different ways in which students experience PBL when studying in virtual space.
	
	technical skills and competencies, communication and teamwork skills in a virtual learning environment, personal satisfaction
	

	Authors
	Country
	Methodology/ number of sample
	Study Focus
	Year of Data/ Sample characters
	Determinants
	Question

	(Garris & Fleck, 2022)
	United states
	Mixed method, survey (N=482)
	to evaluate the quality of courses that transitioned from face-to-face to online midsemester due to the COVID-19 pandemic.
	2020
	Emotional well-being, Computer anxiety and online instruction experience, Online student engagement and online self-efficacy. Instructor Confidence During Transition
	Do students enrolled in fully online introductory psychology sections (i.e., they registered for an online course that did not change in instruction midsemester) have different levels of learning than those enrolled in sections of the same course that transitioned from face-to-face to online midsemester? How do students evaluate the quality of their courses after they transitioned to online? Are students’ evaluations of their transitioned-online courses predicted by students’ emotional well-being, computer anxiety, experience with online instruction, online student engagement, and online instruction self-efficacy? are students’ evaluations of the transitioned-online courses predicted by students’ perceptions of instructor confidence about leading the transition?

	(Christopoulos, Conrad, & Shukla, 2018)
	United Kingdom
	Mixed method, Survey (374)
	to investigate the impact of virtual worlds on student engagement and learning.
	
	Time limitations, Lack of pre-existing content, Technical issues, Assignment, Student personality, Interactions with other students, Interactions with the content of the virtual world,
	Do HVL models result in higher levels of engagement with the virtual world and, by extension, the learning subject?

	(Almendingen, Morseth, Gjølstad, Brevik, & Tørris, 2021)
	Norway
	Mixed Method, survey, interviews (N=79)
	To assess how university students experienced the sudden shift to online teaching after closure of campus due to the COVID-19 pandemic.
	2020
	lack of social interaction, a feeling ofbeing alone in their studies, unfit housing situations for home office purposes, including insufficient data bandwidth, and a sense ofreduced motivation and effort
	

	(Amoozegar, Abdelmagid, & Anjum, 2022)
	Malaysia
	Quantitative, questionnaires (N=303)
	critical factors to evaluate the effectiveness of distance learning systems using the criteria of course satisfaction and perceived learning
	
	Course satisfaction, Perceived Learning, Instructor Immediacy Behaviour, Motivation, Self- regulated learning, Self-efficacy,
	Hypothesis 1: There is a significant relationship between motivation and course satisfaction.
Hypothesis 2: There is a significant relationship between motivation and perceived learning.











Quality Assessment:
QAR1: Are the objectives and research questions clearly stated? 
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QAR3: Are the findings supported by data and evidence? 
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Table S2. Quality Assessment of Studies
	Authors, year
	QAR1(5)
	QAR2(5)
	QAR3(5)
	QAR4(5)
	QAR5(5)
	Average point (5)

	(Albreiki, Zaki, & Alashwal, 2021)
	4
	3
	3
	2
	4
	3.2

	(Almendingen, Morseth, Gjølstad, Brevik, & Tørris, 2021)
	5
	4
	4
	4
	4
	4.2

	(Amoozegar, Abdelmagid, & Anjum, 2022)
	5
	4
	5
	4
	3.5
	4.3

	(Attree, 2021)
	4
	3
	5
	4
	4
	4

	(Bağrıacık Yılmaz & Karataş, 2022)
	5
	4
	5
	4
	5
	4.6

	(Banovac et al., 2023)
	5
	4
	5
	4
	3
	4.2

	(Behr, Giese, Teguim Kamdjou, & Theune, 2020)
	5
	4
	5
	4
	5
	4.6

	(Bodey, Ravaga, & Sloan, 2016)
	4
	4
	5
	4
	4
	4.2

	(Brubacher & Silinda, 2019)
	5
	5
	5
	4
	5
	4.8

	(Buck, 2016)
	4
	4
	5
	4
	5
	4.4

	(Chakraborty & Muyia Nafukho, 2014)
	4
	3
	3
	2
	4
	3.2

	(Choi & Kim, 2018)
	5
	5
	5
	1
	3
	3.8

	(Choi & Park, 2018)
	5
	4
	4
	1
	4
	3.6

	(Christopoulos, Conrad, & Shukla, 2018)
	3
	3
	2
	3
	1
	2.4

	(Costley, Hughes, & Lange, 2017)
	4
	2
	3
	3
	4
	3.2

	(Coussement, Phan, De Caigny, Benoit, & Raes, 2020)
	5
	4
	5
	4
	5
	4.6

	(Dalal, Joy-Thomas, & Quock, 2022)
	4
	2
	1
	1
	2
	2

	(Daniels & Lee, 2022)
	5
	4
	5
	4
	4
	4.4

	(de la Peña, Lizcano, & Martínez-Álvarez, 2021)
	5
	5
	5
	4
	4.5
	4.7

	(C. F. de Oliveira, Sobral, Ferreira, & Moreira, 2021)
	5
	4
	4
	1
	4
	3.6

	(Dixson, Greenwell, Rogers-Stacy, Weister, & Lauer, 2017)
	4
	4
	5
	4
	4
	4.2

	(Eliasquevici, Rocha Seruffo, & Resque, 2017)
	5
	4
	5
	4
	5
	4.6

	(Elsayary, 2021)
	4
	5
	5
	4.5
	5
	4.7

	(Fabian, Smith, Taylor-Smith, & Meharg, 2022)
	4
	4
	5
	4
	5
	4.4

	(Garris & Fleck, 2022)
	4
	2
	4
	2
	3
	3

	(Gibbings, Lidstone, & Bruce, 2015)
	5
	4
	5
	3
	5
	4.4

	(Glover, Myers, Power, Stephens, & Hardwick, 2018)
	5
	4
	5
	4.5
	5
	4.7

	(Grau-Valldosera & Minguillón, 2014)
	4
	3
	1
	3
	2
	2.6

	(Grau-Valldosera, Minguillón, & Blasco-Moreno, 2019)
	5
	2
	3
	1
	4
	3

	(Gunasekara, Turner, Fung, & Stough, 2022)
	2
	2
	1
	2
	2
	1.8

	(Hachey, Conway, Wladis, & Karim, 2022)
	2
	4
	4
	2
	3
	3

	(Händel et al., 2022)
	4
	5
	5
	4.5
	5
	4.7

	(Hassan, Anuar, & Ahmad, 2019)
	5
	4
	5
	4
	5
	4.6

	(Hensley et al., 2021)
	1
	1
	1
	2
	3
	1.6

	(Ilyas & Zaman, 2020)
	5
	4
	5
	4
	5
	4.6

	(Inder, 2022)
	5
	4
	5
	4
	5
	4.6

	(Kanetaki, Stergiou, Bekas, Troussas, & Sgouropoulou, 2021)
	4
	4
	5
	2
	5
	4

	(Kim & Kim, 2021)
	4
	5
	5
	2
	5
	4.2

	(Kittur, Brunhaver, Bekki, & Lee, 2021)
	5
	4.5
	5
	4.5
	5
	4.8

	(Kordrostami & Seitz, 2022)
	5
	4.5
	5
	4.5
	5
	4.8

	(Lang, 2022)
	4
	3
	4.5
	3
	4
	3.7

	(Laux, Luse, & Mennecke, 2016)
	4
	4
	5
	4
	5
	4.4

	(J. Lee, Song, & Hong, 2019)
	5
	4
	5
	4
	5
	4.6

	(Y. Lee, Choi, & Kim, 2013)
	4
	2
	3
	2
	3
	2.8

	(C. Li, Herbert, Yeom, & Montgomery, 2022)
	5
	4
	5
	4
	5
	4.6

	(K. C. Li & Wong, 2019)
	4
	4
	4
	4
	3
	3.8

	(Lockma & Schirm, 2020)
	4
	5
	4
	3
	5
	4.2

	(Luburić, Slivka, Sladić, & Milosavljević, 2021)
	4
	4
	3
	2
	4
	3.4

	(Luis, Llamas-Nistal, & Iglesias, 2018)
	5
	4.5
	5
	4
	5
	4.7

	(Machado-da-Silva, Meirelles, Filenga, & Filho, 2014)
	5
	4.5
	5
	4
	5
	4.7

	(Madleňák, D’Alessandro, Marengo, Pange, & Ivánneszmélyi, 2021)
	1
	1
	1
	2
	1
	1.2

	(Maiolo et al., 2023)
	3
	4
	4
	3
	4
	3.8

	(Mansor, Rahman, Ahmad Tajuddin, Rashid, & Chua, 2021)
	4
	4
	4
	4
	4
	4

	(Martin, Bolliger, & Flowers, 2021)
	5
	4.5
	4.5
	5
	5
	4.8

	(Mokoena, 2013)
	1
	4
	4
	1
	3
	2.6

	(Montelongo & Eaton, 2020)
	4
	4
	2
	1
	2
	2.6

	(Morrison, 2021)
	5
	5
	5
	4
	5
	4.8

	(Mourali, Agrebi, Farhat, Ezzedine, & Jemni, 2021)
	5
	4
	4
	1
	5
	3.8

	(Mubarak, Cao, & Zhang, 2022)
	5
	4.5
	5
	4
	5
	4.8

	(Naciri, Radid, Kharbach, & Chemsi, 2021)
	2
	4
	1
	1
	3
	2.2

	(Natarajan & Joseph, 2022)
	5
	4
	5
	4
	5
	4.6

	(Nicklen, Keating, & Maloney, 2016)
	4
	4
	4
	3
	4
	3.8

	(Odunaike, Olugbara, & Ojo, 2013)
	4
	2
	1
	1
	3
	2.8

	(Ofori-Boadu, Bonku, Ferguson, Fash, & Richmond-Bryant, 2022)
	5
	4
	5
	2
	4
	4

	(Öner, Şen Akbulut, Ulus, & Umutlu, 2022)
	5
	4
	3
	2
	1
	3

	(Page, Hullett, & Boysen, 2020)
	4
	2
	3
	3.5
	4
	3.3

	(Pellas & Kazanidis, 2015)
	5
	4
	5
	4.5
	5
	4.7

	(Pérez, 2018)
	5
	4
	5
	4
	5
	4.6

	(Phirangee, 2016)
	2
	3
	4
	2
	3
	3.8

	(Potra, Pugna, Pop, Negrea, & Dungan, 2021)
	5
	4
	5
	4
	5
	4.6

	(Prabowo, Yuniarty, & Ikhsan, 2022)
	5
	5
	5
	4.5
	5
	4.9

	(Prada et al., 2020)
	5
	4.5
	5
	4
	5
	4.7

	(Purarjomandlangrudi, Chen, & Nguyen, 2016)
	4
	3
	3
	2
	3
	3

	(Radovan, 2019)
	5
	4
	5
	4
	5
	4.6

	(Rahman, 2021)
	5
	5
	5
	4
	5
	4.8

	(Rajabalee & Santally, 2021)
	5
	4
	5
	3
	5
	4.4

	(Ren, 2022)
	3
	4
	2
	2
	3
	2.8

	(Rosser-Majors et al., 2022)
	5
	4
	5
	4
	5
	4.6

	(Rudhumbu, 2021)
	5
	4
	5
	4
	5
	4.6

	(Sacală et al., 2021)
	5
	5
	5
	3
	5
	4.6

	(Sadaf, Martin, & Ahlgrim-Delzell, 2019)
	4
	3
	2
	2
	3
	2.8

	(Safford & Stinton, 2016)
	5
	4
	5
	4
	5
	4.6

	(Safsouf, Mansouri, & Poirier, 2019)
	2
	2
	2
	1
	4
	2.2

	(Sage, Jackson, Fox, & Mauer, 2021)
	5
	4
	5
	4
	5
	4.6

	(Salinas & Stephens, 2015)
	4
	4
	4
	2
	4
	3.6

	(Sauvé, Papi, Gérin-Lajoie, & Desjardins, 2021)
	5
	4
	5
	4
	5
	4.6

	(Shabbir, Ayub, Khan, & Davis, 2021)
	5
	4
	5
	4
	4
	4.4

	(Shaikh & Asif, 2022)
	4
	4
	1
	2
	3
	2.8

	(Sharadgah & Sa’di, 2022)
	5
	5
	5
	4
	5
	4.8

	(Shea & Bidjerano, 2019)
	5
	5
	5
	1
	4
	4

	(Soffer & Cohen, 2019)
	4
	3
	4
	2
	4
	3.4

	(Solé-Beteta, Navarro, Gajšek, Guadagni, & Zaballos, 2022)
	5
	5
	4
	4
	5
	4.6

	(Stoessel, Ihme, Barbarino, Fisseler, & Stürmer, 2015)
	5
	4
	5
	4
	5
	4.6

	(Tamada, Netto, & De Lima, 2019)
	5
	4.5
	5
	4
	5
	4.7

	(Tao, Zhang, & Lai, 2018)
	5
	5
	5
	4
	5
	4.8

	(Thomas, Türkay, & Parker, 2017)
	5
	5
	5
	3
	5
	4.6

	(Tuma, Nassar, Kamel, Knowlton, & Jawad, 2021)
	5
	5
	5
	4
	5
	4.8

	(Utami, Winarni, Handayani, & Zuhairi, 2020)
	3
	2
	2
	1
	3
	2.2

	(Uzir, Khairuddin, Zaini, & Izzuddin Izham, 2023)
	4
	3
	3
	4
	4
	3.6

	(Vayre & Vonthron, 2017)
	3
	4
	4
	2
	4
	3.4

	(Vezne, Yildiz Durak, & Atman Uslu, 2022)
	5
	4
	5
	4
	5
	4.6

	(Vivekananthamoorthy & Naganathan, 2015)
	4
	3
	2
	1
	4
	2.8

	(Voigt & Kötter, 2021)
	3
	4
	2
	2
	3
	2.8

	(Wang & Lehman, 2021)
	2
	2
	1
	3
	2
	2

	(Willging & Johnson, 2019)
	4
	4
	4
	3
	4
	3.8

	(Wladis, Hachey, & Conway, 2014)
	5
	3
	2
	4
	4
	3.6

	(Wojtowicz, Day, & McGrath, 2013)
	1
	2
	1
	2
	1
	1.4

	(Xavier & Meneses, 2021)
	4
	4
	1
	2
	3
	2.6

	(Xavier & Meneses, 2022)
	3
	4
	2
	3
	2
	2.8

	(Xia, Hu, Wu, Yang, & Lei, 2022)
	4
	4
	3
	3
	3
	3.4

	(Zeqiri, Kareva, Alija, & Bach, 2022)
	5
	4
	5
	4
	5
	4.6

	(H. Zhang, Dong, Lv, Lin, & Bai, 2022)
	5
	5
	5
	4
	5
	4.8

	(S. Zhang, Chen, & Looi, 2018)
	4
	3
	4
	4
	4
	3.8

	(Zhou, Zhao, & Zhang, 2020)
	5
	4
	5
	4
	5
	4.6

	(Zou, Li, & Jin, 2021)
	5
	5
	5
	3
	5
	4.6



From 115 articles, About 47 (40.87%) articles have 4.5 or more average point, 33 (28.70%) articles have average points between 3.5 to 4.5 point and 35 (30.43%) articles have 3.5 or less average points.











Table S3. general characteristics

	characteristics
	N
	percentage

	Year of publication:
   2021-2023
   2017-2020
   2013-2016
	110
58
33
19
	100%
52.73%
30%
17.27%

	Geographical location :
   Asia
   Europe
   Brazil – Mexico 
   Canada
   Mauritius -Morocco – Tunis - South Africa- Zimbabwe
   United States
   Slovakia, Hungary, Greece, Italy, Ukraine
   International
   Norway, Poland, Spain
	110
38
27
3
2
6
21
1
11
1
	100%
34.55%
24.55%
2.73%
1.82%
5.45%
19.09%
0.91%
10.91%
0.91%

	Methodological approach:
   Qualitative
   Quantitative
   Mixed method
   Pico 
	110
28
42
29
11
	
25.45%
38.18%
26.36%
10%

	Data collection: 
   Survey/ Questionnaire
   Interview
   Academic/ institutional database
   Publication (literature)
   Other
   N/P
	110
60
17
12
11
6
4
	100%
54.55%
15.45%
10.91%
10%
5.45%
33.64%















Table S4. Online dropout factors.

	factors
	Sub factors
	number
	positive/
negative
	Title, authors, year

	Demographic factors
	Age
	8
	Positive 
	[bookmark: _Hlk146234433] (Behr, Giese, Teguim Kamdjou, & Theune, 2020; de Oliveira et al., 2021; Hachey et al., 2022; Hassan, Anuar, & Ahmad, 2019; C. Li et al., 2022; Prada et al., 2020; Sauvé, Papi, Gérin-Lajoie, & Desjardins, 2021; Stoessel, Ihme, Barbarino, Fisseler, & Stürmer, 2015)

	
	Disability
	2
	Positive 
	(Hassan et al., 2019); (Sauvé et al., 2021)

	
	Cultural and norms issues
	1
	Positive 
	(Rudhumbu, 2021)

	
	Health issues and anxiety
	9
	Positive 
	(Bağrıacık Yılmaz & Karataş, 2022; Brubacher & Silinda, 2019; de Oliveira et al., 2021; Fabian, Smith, Taylor-Smith, & Meharg, 2022; Ilyas & Zaman, 2020; Naciri, Radid, Kharbach, & Chemsi, 2021; Sage, Jackson, Fox, & Mauer, 2021; Wojtowicz, Day, & McGrath, 2013; Xavier & Meneses, 2022)

	
	Education second language (ESL)
	3
	Positive 
	(Hachey et al., 2022; Prada et al., 2020; Sauvé et al., 2021)

	
	Living conditions
	2
	Negative 
	(Mubarak et al., 2022; Voigt & Kötter, 2021)

	
	Parents' level of education 
	5
	Positive
	(de Oliveira et al., 2021; Sacală, Pătărlăgeanu, Popescu, & Constantin, 2021; Sauvé et al., 2021; Stoessel et al., 2015; Uzir, Khairuddin, Zaini, & Izzuddin Izham, 2023)

	
	Previous experience with technology
	1
	Positive 
	(Odunaike, Olugbara, & Ojo, 2013)

	[bookmark: _Hlk146233885]
	Students' knowledge
	4
	Negative 
	[bookmark: _Hlk146233849](Bağrıacık Yılmaz & Karataş, 2022; de Oliveira et al., 2021; Lang, 2022; Utami, Winarni, Handayani, & Zuhairi, 2020)

	
	Financial issues
	8
	Positive 
	(Bağrıacık Yılmaz & Karataş, 2022; Grau-Valldosera et al., 2019; C. Li et al., 2022; Radovan, 2019; Sauvé et al., 2021; Uzir et al., 2023; Voigt & Kötter, 2021; Zhou, Zhao, & Zhang, 2020)

	
	Student skills
	8
	Negative 
	(Bağrıacık Yılmaz & Karataş, 2022; Hensley, Hampton, Wilson, Culp-Roche, & Wiggins, 2021; Inder, 2022; J. Lee, Song, & Hong, 2019; Naciri et al., 2021; Purarjomandlangrudi et al., 2016; Safford & Stinton, 2016; Vezne, Yildiz Durak, & Atman Uslu, 2022)

	Course-related factors
	Academic preparation
	22
	Negative 
	(Behr et al., 2020; Brubacher & Silinda, 2019; Choi & Park, 2018; de Oliveira et al., 2021; Glover, Myers, Power, Stephens, & Hardwick, 2018; Grau-Valldosera & Minguillón, 2014; Hachey et al., 2022; Lang, 2022; C. Li et al., 2022; Luis, Llamas-Nistal, & Iglesias, 2018; Odunaike et al., 2013; Sadaf, Martin, & Ahlgrim-Delzell, 2019; Safford & Stinton, 2016; Sauvé et al., 2021; Shaikh & Asif, 2022; Sharadgah & Sa’di, 2022; Shea & Bidjerano, 2019; Thomas, Türkay, & Parker, 2017; Uzir et al., 2023; Wladis, Hachey, & Conway, 2014; H. Zhang, Dong, Lv, Lin, & Bai, 2022; Zhou et al., 2020)

	
	Online course design, layout, and content
	31
	Negative
	(Amoozegar, Abdelmagid, & Anjum, 2022; Bodey, Ravaga, & Sloan, 2016; Buck, 2016; Christopoulos, Conrad, & Shukla, 2018; Costley, Hughes, & Lange, 2017; Daniels & Lee, 2022; Dixson, Greenwell, Rogers-Stacy, Weister, & Lauer, 2017; Grau-Valldosera et al., 2019; Kim & Kim, 2021; C. Li et al., 2022; Lockma & Schirm, 2020; Luis et al., 2018; Maiolo et al., 2023; Martin, Bolliger, & Flowers, 2021; Mourali, Agrebi, Farhat, Ezzedine, & Jemni, 2021; Naciri et al., 2021; Öner, Şen Akbulut, Ulus, & Umutlu, 2022; Potra, Pugna, Pop, Negrea, & Dungan, 2021; Prabowo, Yuniarty, & Ikhsan, 2022; Rajabalee & Santally, 2021; Ren, 2022; Sadaf et al., 2019; Safsouf, Mansouri, & Poirier, 2019; Sauvé et al., 2021; Shaikh & Asif, 2022; Sharadgah & Sa’di, 2022; Stoessel et al., 2015; Tao, Zhang, & Lai, 2018; Thomas et al., 2017; Wladis et al., 2014; Xia, Hu, Wu, Yang, & Lei, 2022)

	
	Quality of videos in homework methodology
	3
	Negative 
	(Kanetaki, Stergiou, Bekas, Troussas, & Sgouropoulou, 2021; C. Li et al., 2022; Montelongo & Eaton, 2020)

	
	Transition difficulties and adaptation
	3
	Positive 
	(Behr et al., 2020; Eliasquevici et al., 2017; Xavier & Meneses, 2022)

	
	Academic performance
	3
	Negative 
	(Inder, 2022; C. Li et al., 2022; Vezne et al., 2022)

	
	Time management skill
	9
	Negative 
	(Buck, 2016; de Oliveira et al., 2021; Eliasquevici, Rocha Seruffo, & Resque, 2017; Elsayary, 2021; Y. Lee & Choi, 2013; Radovan, 2019; Xavier & Meneses, 2021, 2022; Zou, Li, & Jin, 2021)

	
	Learning quality
	2
	Negative 
	(Naciri et al., 2021; Purarjomandlangrudi et al., 2016)

	
	Orientation to online instruction prior to beginning coursework
	1
	Negative 
	(Lockma & Schirm, 2020)

	
	Total learning time
	3
	Negative 
	(Buck, 2016; de Oliveira et al., 2021; Kanetaki et al., 2021)

	
	Academic Workload and time availability
	15
	positive
	(Bodey et al., 2016; Brubacher & Silinda, 2019; Christopoulos et al., 2018; de Oliveira et al., 2021; Glover et al., 2018; Grau-Valldosera et al., 2019; Luburić, Slivka, Sladić, & Milosavljević, 2021; Luis et al., 2018; Ofori-Boadu, Bonku, Ferguson, Fash, & Richmond-Bryant, 2022; Ren, 2022; Rosser-Majors et al., 2022; Tamada, Netto, & De Lima, 2019; Xavier & Meneses, 2021, 2022; Zou et al., 2021)

	
	Course success
	5
	Negative 
	(Bağrıacık Yılmaz & Karataş, 2022; Kanetaki et al., 2021; C. Li et al., 2022; Rosser-Majors et al., 2022; Zhou et al., 2020)

	
	Online find, access, and study educational material
	2
	Negative 

	(Lang, 2022; Vezne et al., 2022)

	Technology-related factors
	Lack of access to necessary equipment, such as webcams
	7
	Positive 
	(Händel et al., 2022; Mansor, Rahman, Ahmad Tajuddin, Rashid, & Chua, 2021; Naciri et al., 2021; Rahman, 2021; Safford & Stinton, 2016; Tuma, Nassar, Kamel, Knowlton, & Jawad, 2021; Zou et al., 2021)

	
	Internet connectivity
	11
	Positive 
	(Almendingen, Morseth, Gjølstad, Brevik, & Tørris, 2021; Attree, 2021; Buck, 2016; Mansor et al., 2021; Naciri et al., 2021; Nicklen, Keating, & Maloney, 2016; Pérez, 2018; Rahman, 2021; Tuma et al., 2021; Willging & Johnson, 2019; Zou et al., 2021)

	
	Virtual learning environment suitability
	7
	Negative 
	(Bağrıacık Yılmaz & Karataş, 2022; Daniels & Lee, 2022; Laux, Luse, & Mennecke, 2016; Mansor et al., 2021; Sadaf et al., 2019; Safsouf et al., 2019; Zou et al., 2021)

	
	Issues with technology
	8
	Positive 
	(Christopoulos et al., 2018; de la Peña, Lizcano, & Martínez-Álvarez, 2021; de Oliveira et al., 2021; Mokoena, 2013; Nicklen et al., 2016; Safford & Stinton, 2016; Safsouf et al., 2019; Willging & Johnson, 2019)

	
	Online technical skills
	4
	 Negative
	(Gibbings, Lidstone, & Bruce, 2015; Kordrostami & Seitz, 2022; Shaikh & Asif, 2022; Xia et al., 2022)

	
	Perceived usefulness
	3
	Negative 
	(Naciri et al., 2021; Radovan, 2019; Safsouf et al., 2019)

	[bookmark: _Hlk146234913]
	System, information, and service qualities
	11
	Negative
	(Bağrıacık Yılmaz & Karataş, 2022; Chakraborty & Muyia Nafukho, 2014; Grau-Valldosera et al., 2019; Machado-da-Silva, Meirelles, Filenga, & Filho, 2014; Maiolo et al., 2023; Naciri et al., 2021; Prabowo et al., 2022; Safsouf et al., 2019; Sharadgah & Sa’di, 2022; Tao et al., 2018; Uzir et al., 2023)

	
	User-friendly and skilled technical infrastructure support team
	3
	Negative 
	(Naciri et al., 2021; Odunaike et al., 2013; Page, Hullett, & Boysen, 2020)

	
	Power failure
	2
	Positive 
	(Rahman, 2021; Zou et al., 2021)

	
	Computer anxiety
	2
	Positive 
	(Garris & Fleck, 2022; Safsouf et al., 2019)

	
	Perceived security
	2
	Positive 
	(Händel et al., 2022; Safsouf et al., 2019)

	Motivational factors
	Student’s online studying activities
	13
	Negative 
	(Chakraborty & Muyia Nafukho, 2014; Coussement, Phan, De Caigny, Benoit, & Raes, 2020; Hassan et al., 2019; Kanetaki et al., 2021; Lang, 2022; C. Li et al., 2022; Ren, 2022; Sadaf et al., 2019; Soffer & Cohen, 2019; Solé-Beteta, Navarro, Gajšek, Guadagni, & Zaballos, 2022; Tao et al., 2018; Utami et al., 2020; Zhou et al., 2020)

	
	Difficult conversations
	3
	Positive 
	(Attree, 2021; Montelongo & Eaton, 2020; Solé-Beteta et al., 2022)

	
	Screen fatigue and concentration issues 
	10
	Positive 
	(Banovac et al., 2023; de Oliveira et al., 2021; Kanetaki et al., 2021; Luburić et al., 2021; Potra et al., 2021; Shabbir, Ayub, Khan, & Davis, 2021; Solé-Beteta et al., 2022; Tuma et al., 2021; Wang & Lehman, 2021; Zou et al., 2021)

	
	Learner’s motivation
	19
	Negative 
	(Amoozegar et al., 2022; Buck, 2016; Eliasquevici et al., 2017; Grau-Valldosera & Minguillón, 2014; J. Lee et al., 2019; Madleňák, D’Alessandro, Marengo, Pange, & Ivánneszmélyi, 2021; Mokoena, 2013; Mubarak et al., 2022; Naciri et al., 2021; Purarjomandlangrudi et al., 2016; Rosser-Majors et al., 2022; Shabbir et al., 2021; Sharadgah & Sa’di, 2022; Thomas et al., 2017; Vayre & Vonthron, 2017; Wladis et al., 2014; Xavier & Meneses, 2022; Zou et al., 2021)

	
	Self-efficacy
	10
	Negative 
	(Amoozegar et al., 2022; Garris & Fleck, 2022; Ilyas & Zaman, 2020; Y. Lee, Choi, & Kim, 2013; Lockma & Schirm, 2020; Rosser-Majors et al., 2022; Safsouf et al., 2019; Sage et al., 2021; Vayre & Vonthron, 2017; Zou et al., 2021)

	
	Self-esteem
	4
	Negative 
	(Madleňák et al., 2021; Nicklen et al., 2016; Shabbir et al., 2021; Wang & Lehman, 2021)

	
	Students’ expectations
	9
	Positive 
	(Mokoena, 2013; Purarjomandlangrudi et al., 2016; Sadaf et al., 2019; Safsouf et al., 2019; Salinas & Stephens, 2015; Uzir et al., 2023; Xavier & Meneses, 2021, 2022; H. Zhang et al., 2022)

	
	Procrastination
	1
	Positive 
	(Sage et al., 2021)

	
	Participation
	11
	Negative 
	(Coussement et al., 2020; Elsayary, 2021; Fabian et al., 2022; Hensley et al., 2021; Inder, 2022; C. Li et al., 2022; Madleňák et al., 2021; Montelongo & Eaton, 2020; Pellas & Kazanidis, 2015; Solé-Beteta et al., 2022; Vezne et al., 2022)

	
	Likelihood of succeeding in a similar future task
	1
	Negative 
	(Kanetaki et al., 2021)

	
	Students feeling isolated
	8
	Positive
	(Almendingen et al., 2021; de la Peña et al., 2021; de Oliveira et al., 2021; Glover et al., 2018; Gunasekara, Turner, Fung, & Stough, 2022; Prada et al., 2020; Rosser-Majors et al., 2022; Willging & Johnson, 2019)

	
	Self-regulation
	13
	Negative 
	(Amoozegar et al., 2022; Bağrıacık Yılmaz & Karataş, 2022; Buck, 2016; Lang, 2022; Y. Lee et al., 2013; Pellas & Kazanidis, 2015; Pérez, 2018; Purarjomandlangrudi et al., 2016; Safsouf et al., 2019; Shabbir et al., 2021; Sharadgah & Sa’di, 2022; Vivekananthamoorthy & Naganathan, 2015; Zou et al., 2021)

	
	Student satisfaction and achievement
	21
	Negative 
	(Behr et al., 2020; Choi & Kim, 2018; Choi & Park, 2018; Hensley et al., 2021; Kim & Kim, 2021; Machado-da-Silva et al., 2014; Madleňák et al., 2021; Natarajan & Joseph, 2022; Prabowo et al., 2022; Purarjomandlangrudi et al., 2016; Radovan, 2019; Ren, 2022; Shabbir et al., 2021; Sharadgah & Sa’di, 2022; Tao et al., 2018; Utami et al., 2020; Uzir et al., 2023; Wang & Lehman, 2021; Xavier & Meneses, 2022; Zeqiri, Kareva, Alija, & Bach, 2022; S. Zhang, Chen, & Looi, 2018)

	
	Facilitation of social connectedness
	1
	Negative 
	(Shaikh & Asif, 2022)

	
	Study management skills
	13
	Negative 
	(Bağrıacık Yılmaz & Karataş, 2022; Coussement et al., 2020; de Oliveira et al., 2021; Fabian et al., 2022; J. Lee et al., 2019; Lockma & Schirm, 2020; Luburić et al., 2021; Naciri et al., 2021; Purarjomandlangrudi et al., 2016; Ren, 2022; Sauvé et al., 2021; Shaikh & Asif, 2022; Voigt & Kötter, 2021)

	Support-related factors
	Institution level and size
	2
	Positive 
	(Behr et al., 2020; Uzir et al., 2023)

	
	Socioeconomic status (SES)
	7
	Positive
	(Behr et al., 2020; de Oliveira et al., 2021; Hachey et al., 2022; Hassan et al., 2019; Prada et al., 2020; Ren, 2022; Sacală et al., 2021)

	
	Help-seeking attitudes
	1
	Negative 
	(Brubacher & Silinda, 2019)

	
	Good learning environment
	5
	Negative 
	(Bağrıacık Yılmaz & Karataş, 2022; Buck, 2016; Chakraborty & Muyia Nafukho, 2014; Naciri et al., 2021; Shaikh & Asif, 2022)

	
	Academic support for students
	12
	Negative 
	(Choi & Kim, 2018; de Oliveira et al., 2021; Eliasquevici et al., 2017; Grau-Valldosera et al., 2019; Hachey et al., 2022; C. Li et al., 2022; Lockma & Schirm, 2020; Luburić et al., 2021; Rajabalee & Santally, 2021; Shaikh & Asif, 2022; Vayre & Vonthron, 2017; Vivekananthamoorthy & Naganathan, 2015)

	
	Lack of support
	6
	Positive 
	(Bağrıacık Yılmaz & Karataş, 2022; Martin et al., 2021; Rosser-Majors et al., 2022; Sadaf et al., 2019; Stoessel et al., 2015; Xavier & Meneses, 2022)

	
	Teacher’s personality, expertise
	13
	Negative 
	(Bağrıacık Yılmaz & Karataş, 2022; Daniels & Lee, 2022; Garris & Fleck, 2022; Kordrostami & Seitz, 2022; Lockma & Schirm, 2020; Naciri et al., 2021; Ofori-Boadu et al., 2022; Potra et al., 2021; Prabowo et al., 2022; Rahman, 2021; Rudhumbu, 2021; Sacală et al., 2021; Shaikh & Asif, 2022)

	
	Lack of conducive study environment at home
	6
	Positive 
	(Behr et al., 2020; Buck, 2016; Fabian et al., 2022; Naciri et al., 2021; Rahman, 2021; Voigt & Kötter, 2021)

	
	Lack of teacher presence
	6
	Positive 
	(Attree, 2021; Kim & Kim, 2021; Lockma & Schirm, 2020; Morrison, 2021; Vezne et al., 2022; Zou et al., 2021)

	
	Response latency, length, time of day, and message frequency in forums
	3
	Positive 
	(Amoozegar et al., 2022; Dixson et al., 2017; Sharadgah & Sa’di, 2022)




A5. The reference studies of risk factors.

	student skills
	(Bağrıacık Yılmaz & Karataş, 2022; Hensley, Hampton, Wilson, Culp-Roche, & Wiggins, 2021; Inder, 2022; J. Lee, Song, & Hong, 2019; Naciri, Radid, Kharbach, & Chemsi, 2021; Purarjomandlangrudi et al., 2016; Safford & Stinton, 2016; Vezne, Yildiz Durak, & Atman Uslu, 2022)

	health issues and anxiety
	(Bağrıacık Yılmaz & Karataş, 2022; Brubacher & Silinda, 2019; de Oliveira et al., 2021; Fabian, Smith, Taylor-Smith, & Meharg, 2022; Ilyas & Zaman, 2020; Naciri, Radid, Kharbach, & Chemsi, 2021; Sage, Jackson, Fox, & Mauer, 2021; Wojtowicz, Day, & McGrath, 2013; Xavier & Meneses, 2022)

	layout and content
	(Amoozegar, Abdelmagid, & Anjum, 2022; Bodey, Ravaga, & Sloan, 2016; Buck, 2016; Christopoulos, Conrad, & Shukla, 2018; Costley, Hughes, & Lange, 2017; Daniels & Lee, 2022; Dixson, Greenwell, Rogers-Stacy, Weister, & Lauer, 2017; Grau-Valldosera et al., 2019; Kim & Kim, 2021; C. Li et al., 2022; Lockma & Schirm, 2020; Luis, Llamas-Nistal, & Iglesias, 2018; Maiolo et al., 2023; Martin, Bolliger, & Flowers, 2021; Mourali, Agrebi, Farhat, Ezzedine, & Jemni, 2021; Naciri et al., 2021; Öner, Şen Akbulut, Ulus, & Umutlu, 2022; Potra, Pugna, Pop, Negrea, & Dungan, 2021; Prabowo, Yuniarty, & Ikhsan, 2022; Rajabalee & Santally, 2021; Ren, 2022; Sadaf, Martin, & Ahlgrim-Delzell, 2019; Safsouf, Mansouri, & Poirier, 2019; Sauvé et al., 2021; Shaikh & Asif, 2022; Sharadgah & Sa’di, 2022; Stoessel et al., 2015; Tao, Zhang, & Lai, 2018; Thomas, Türkay, & Parker, 2017; Wladis, Hachey, & Conway, 2014; Xia, Hu, Wu, Yang, & Lei, 2022)

	academic preparation
	(Behr et al., 2020; Brubacher & Silinda, 2019; Choi & Park, 2018; de Oliveira et al., 2021; Glover, Myers, Power, Stephens, & Hardwick, 2018; Grau-Valldosera & Minguillón, 2014; Hachey et al., 2022; Lang, 2022; C. Li et al., 2022; Luis et al., 2018; Odunaike et al., 2013; Sadaf et al., 2019; Safford & Stinton, 2016; Sauvé et al., 2021; Shaikh & Asif, 2022; Sharadgah & Sa’di, 2022; Shea & Bidjerano, 2019; Thomas et al., 2017; Uzir et al., 2023; Wladis et al., 2014; H. Zhang, Dong, Lv, Lin, & Bai, 2022; Zhou et al., 2020)

	academic workload and time availability
	(Bodey et al., 2016; Brubacher & Silinda, 2019; Christopoulos et al., 2018; de Oliveira et al., 2021; Glover et al., 2018; Grau-Valldosera et al., 2019; Luburić, Slivka, Sladić, & Milosavljević, 2021; Luis et al., 2018; Ofori-Boadu, Bonku, Ferguson, Fash, & Richmond-Bryant, 2022; Ren, 2022; Rosser-Majors et al., 2022; Tamada, Netto, & De Lima, 2019; Xavier & Meneses, 2021, 2022; Zou et al., 2021)

	Student Satisfaction and Achievement
	(Behr et al., 2020; Choi & Kim, 2018; Choi & Park, 2018; Hensley et al., 2021; Kim & Kim, 2021; Machado-da-Silva et al., 2014; Madleňák, D’Alessandro, Marengo, Pange, & Ivánneszmélyi, 2021; Natarajan & Joseph, 2022; Prabowo et al., 2022; Purarjomandlangrudi et al., 2016; Radovan, 2019; Ren, 2022; Shabbir, Ayub, Khan, & Davis, 2021; Sharadgah & Sa’di, 2022; Tao et al., 2018; Utami et al., 2020; Uzir et al., 2023; Wang & Lehman, 2021; Xavier & Meneses, 2022; Zeqiri, Kareva, Alija, & Bach, 2022; S. Zhang, Chen, & Looi, 2018)

	Learner's motivation
	(Behr et al., 2020; Choi & Kim, 2018; Choi & Park, 2018; Hensley et al., 2021; Kim & Kim, 2021; Machado-da-Silva et al., 2014; Madleňák et al., 2021; Natarajan & Joseph, 2022; Prabowo et al., 2022; Purarjomandlangrudi et al., 2016; Radovan, 2019; Ren, 2022; Shabbir et al., 2021; Sharadgah & Sa’di, 2022; Tao et al., 2018; Utami et al., 2020; Uzir et al., 2023; Wang & Lehman, 2021; Xavier & Meneses, 2022; Zeqiri et al., 2022; S. Zhang et al., 2018)

	study management skills
	(Bağrıacık Yılmaz & Karataş, 2022; Coussement et al., 2020; de Oliveira et al., 2021; Fabian et al., 2022; J. Lee et al., 2019; Lockma & Schirm, 2020; Luburić et al., 2021; Naciri et al., 2021; Purarjomandlangrudi et al., 2016; Ren, 2022; Sauvé et al., 2021; Shaikh & Asif, 2022; Voigt & Kötter, 2021)

	self-regulation
	(Amoozegar et al., 2022; Bağrıacık Yılmaz & Karataş, 2022; Buck, 2016; Lang, 2022; Y. Lee, Choi, & Kim, 2013; Pellas & Kazanidis, 2015; Pérez, 2018; Purarjomandlangrudi et al., 2016; Safsouf et al., 2019; Shabbir et al., 2021; Sharadgah & Sa’di, 2022; Vivekananthamoorthy & Naganathan, 2015; Zou et al., 2021)

	students' online studying activities
	(Chakraborty & Muyia Nafukho, 2014; Coussement et al., 2020; Hassan et al., 2019; Kanetaki et al., 2021; Lang, 2022; C. Li et al., 2022; Ren, 2022; Sadaf et al., 2019; Soffer & Cohen, 2019; Solé-Beteta, et al., 2022; Tao et al., 2018; Utami et al., 2020; Zhou et al., 2020)

	teacher's personality and expertise
	(Bağrıacık Yılmaz & Karataş, 2022; Daniels & Lee, 2022; Garris & Fleck, 2022; Kordrostami & Seitz, 2022; Lockma & Schirm, 2020; Naciri et al., 2021; Ofori-Boadu et al., 2022; Potra et al., 2021; Prabowo et al., 2022; Rahman, 2021; Rudhumbu, 2021; Sacală et al., 2021; Shaikh & Asif, 2022)

	Academic support
	(Choi & Kim, 2018; de Oliveira et al., 2021; Eliasquevici et al., 2017; Grau-Valldosera et al., 2019; Hachey et al., 2022; C. Li et al., 2022; Lockma & Schirm, 2020; Luburić et al., 2021; Rajabalee & Santally, 2021; Shaikh & Asif, 2022; Vayre & Vonthron, 2017; Vivekananthamoorthy & Naganathan, 2015)
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