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Table S1. Analysis of the 40 highly cited articles in the WOS core collection.

	Authors
	Article Title
	Journal Title
	Times Cited, WoS Core
	Times Cited, All Databases
	Publication Year
	

Blended learning model
	
Effectiveness of blended learning
	
Application areas and audiences
	
Research methods
Statistical methods

	Ruiz, JG; Mintzer, MJ; Leipzig, RM [82]
	The impact of e-learning in medical education
	ACADEMIC MEDICINE
	1253
	1406
	2006
	
Integrated learning
	The use of technology in medical education has proven effective with the development of the BL approach.
	medicine
	Theoretical article

	So, HJ; Brush, TA  [69]
	Student perceptions of collaborative learning, social presence and satisfaction in a blended learning environment: Relationships and critical factors
	COMPUTERS & EDUCATION
	587
	762
	2008
	
Distributed learning
	A high level of collaborative learning increased satisfaction with BL. Critical success factors: course structure with CSCL tools, emotional support, and communication are all associated with student perceptions of collaborative learning, social presence, and satisfaction.
	48 students medicine
	Mixed methods: face-to-face interview, survey
Exploratory factor analysis, Pearson bi-variate correlational analyses, a stepwise multiple regression

	Gikandi, JW; Morrow, D; Davis, NE [40]
	Online formative assessment in higher education: A review of the literature
	COMPUTERS & EDUCATION
	478
	569
	2011
	
Distributed learning
	Online formative assessment can enhance learner’s satisfaction towards valuable learning experiences and support community development. The online settings can enable interactivity that may surpass f2f in relation to learning feedback.
	18 articles
	Review

	Means, B; Toyama, Y; Murphy, R; Baki, M 
[13]
	The Effectiveness of Online and Blended Learning: A Meta-Analysis of the Empirical Literature
	TEACHERS COLLEGE RECORD
	477
	690
	2013
	
Distributed learning
	Meta-analysis of studies comparing BL or online learning with f2f at all levels of education. BL is superior to f2f but not purely online courses.
	50 articles with 42 studies in higher education 
	Meta-analysis
Effect size

	Garrison, DR; Cleveland-Innes, M; Fung, TS [68]
	Exploring causal relationships among teaching, cognitive and social presence: Student perceptions of the community of inquiry framework
	INTERNET AND HIGHER EDUCATION
	445
	661
	2010
	
Integrated & Distributed learning
	Community of inquiry in blended learning focuses on the three presences and results indicate the importance of the teaching and social presence.
	14 courses
	Survey
Factorial analysis, Structural equitation modelling

	Kim, MK; Kim, SM; Khera, O; Getman, J [46]
	The experience of three flipped classrooms in an urban university: an exploration of design principles
	INTERNET AND HIGHER EDUCATION
	443
	541
	2014
	
Integrated learning
	Flipped classroom design principles based on community of inquiry framework. Students' satisfaction with flipped classrooms was high, Perceive flipped classrooms as more student-centred than f2f classrooms. The highest mean was for teaching presence followed by social presence and the last cognitive presence.
	115 students in different disciplines: engineering, social science, humanities
	Mixed methods: surveys, interviews, instructor reflections, and documents
Descriptive statistics, correlation-coefficient analysis, t-test

	Baepler, P; Walker, JD; Driessen, M [20]
	It's not about seat time: Blending, flipping, and efficiency in active learning classrooms
	COMPUTERS & EDUCATION
	394
	496
	2014
	
Integrated & Distributed learning
	Blended learning for active learning methods with less teacher’s involvement in f2f large classes, efficiency with cost savings and effects on achievements outcomes compared (statistically equal) or better (superior) than in traditional classroom and improved students’ perceptions of lessons.
Blended learning enabled students to combine individual study with group sessions of guided inquiry and problem solving.
	1100 students
chemistry
	A posttest-only nonequivalent groups experiment

Knowledge tests, validated student experience questionnaire, t-test and Chi-square tests

	López-Pérez, MV; Pérez-López, MC; Rodríguez-Ariza, L [51]
	Blended learning in higher education: Students' perceptions and their relation to outcomes
	COMPUTERS & EDUCATION
	391
	490
	2011
	
Integrated learning
	Students’ perception of BL and influence of achievement outcomes and dropout rate. The joint effect of the blended learning activities has a positive influence on the students’ final grades. A single factor of students’ perception of BL experience was not a predictor of achievement outcomes, more predicting power had students' characteristics (age, class attendance and university entrance exam mark).
	985 students
	Mixed methods: survey, grades, system logs
Pearson correlation coefficient, Multiple regression analysis

	Shea, P; Bidjerano, T [47]
	Learning presence: Towards a theory of self-efficacy, self-regulation, and the development of a communities of inquiry in online and blended learning environments
	COMPUTERS & EDUCATION
	389
	570
	2010
	
Integrated & Distributed learning
	Examined is relationship between learner self-efficacy measures and their ratings of the quality of their learning in virtual environments. The medium of instruction moderates the magnitude of the association between teaching presence and self-efficacy. In BL is important f2f contact for increased relationship between student perception of teaching presence on their sense of efficacy.
	3165 students from 42 higher education
institutions
	Survey
univariate and multivariate statistics,
path analysis,
t-test

	Henrie, CR; Halverson, LR; Graham, CR [50]
	Measuring student engagement in technology-mediated learning: A review
	COMPUTERS & EDUCATION
	383
	441
	2015
	
Distributed learning
	Study of measures for student engagement (cognitive, behavioural, emotional) in technology-mediated learning such as distance learning or BL. Included all educational levels, 68% of studies was in higher education. BL was ranked after f2f and distance education at the third place according to number of studies measuring engagement. In BL surveys are most often used.
	176 articles
	Review

	Barnard, L; Lan, WY; To, YM; Paton, VO; Lai, SL [49]
	Measuring self-regulation in online and blended learning environments
	INTERNET AND HIGHER EDUCATION
	383
	463
	2009
	
Distributed learning
	Self-regulatory skills are important in online and blended learning. Validating OSLQ measure of self-regulation in the online and blended learning environments.
	434 students 
	Survey
Cronbach alpha (α) and confirmatory factor analyses, Chi-square


	Baloran, ET [67]
	Knowledge, Attitudes, Anxiety, and Coping Strategies of Students during COVID-19 Pandemic
	JOURNAL OF LOSS & TRAUMA
	379
	401
	2020
	
Distributed learning
	Attitudes to blended learning during the pandemic Covid-19 were affected by technical constraints (slow Internet connections).
	530 college students
	Survey
Descriptive statistics

	Rasheed, RA; Kamsin, A; Abdullah, NA [19]
	Challenges in the online component of blended learning: A systematic review
	COMPUTERS & EDUCATION
	346
	391
	2020
	
Integrated learning
	A taxonomy of challenges at the teacher, student and institutional levels is designed. Identified are several dimensions which need to be considered for effective BL.
	30 articles
	Review

	Ozkan, S; Koseler, R [60]
	Multi-dimensional students' evaluation of e-learning systems in the higher education context: An empirical investigation
	COMPUTERS & EDUCATION
	341
	387
	2009
	
Integrated learning
	Validation of HELAM model for assessing students' satisfaction with LMS in BL based on factors: learners’ attitudes, instructor quality, system quality, information quality, service quality, and supportive issues. All six items have significant effect on students’ satisfaction, however, learners’ attitudes is not the most significant factor.
	84 students
	Survey
Factor analysis. Regression analysis

	Gasevic, D; Dawson, S; Rogers, T; Gasevic, D [73]
	Learning analytics should not promote one size fits all: The effects of instructional conditions in predicting academic success
	INTERNET AND HIGHER EDUCATION
	332
	378
	2016
	
Integrated & Distributed learning
	How instructional condition influences the prediction of students’ academic success and the strategy of learning analytics: developing predictive models of
academic success and retention. Examined were students’ utilisation of features in Moodle LMS and students' characteristics. Established was the disciplinary difference in Moodle feature utilisation.
	9 undergraduate BL courses in Health Sciences; Education, Arts and Social Sciences; Information Technology, Engineering and the Environment; and Business.
	Mixed study: survey and system logs data/ Correlational design
Mean, standard deviation, ANOVA, Chi-square test, logistic regression

	Liu, Q; Peng, WJ; Zhang, F; Hu, R; Li, YX; Yan, WR [59]
	The Effectiveness of Blended Learning in Health Professions: Systematic Review and Meta-Analysis
	JOURNAL OF MEDICAL INTERNET RESEARCH
	329
	346
	2016
	
Integrated learning
	Blended learning was identified as more effective than non-blended learning (f2f or pure e-learning).
	56 articles
 health discipline
	Review/Meta-analysis
Effect size

	Graham, CR; Woodfield, W; Harrison, JB [75]
	A framework for institutional adoption and implementation of blended learning in higher education
	INTERNET AND HIGHER EDUCATION
	321
	438
	2013
	
Integrated learning
	Six higher education institutions examined regarding BL implementation identified 3 stages: (1) awareness/exploration, (2) adoption/early implementation, and (3) mature
implementation/growth. The indicator s are: reduction of f2f time, optional contact besides f2f, technology, ownership of educational resources, incentives
	administrators  in 6 higher institutions
	Case study with interviews

	Broadbent, J [18]
	Comparing online and blended learner's self-regulated learning strategies and academic performance
	INTERNET AND HIGHER EDUCATION
	312
	366
	2017
	
Distributed learning
	Online students more often use self-regulated learning strategies than BL students.
	606 students from
all disciplines
	Survey
Descriptive statistics, path analyses (ANCOVA), effect size

	McCutcheon, K; Lohan, M; Traynor, M; Martin, D [61]
	A systematic review evaluating the impact of online or blended learning vs. face-to-face learning of clinical skills in undergraduate nurse education
	JOURNAL OF ADVANCED NURSING
	303
	353
	2015
	
Integrated learning
	BL and online learning was reported as effective or more vs. f2f regarding clinical skills development, student satisfaction, self-efficacy.
	19 articles in nursing
	Review

	Bernard, RM; Borokhovski, E; Schmid, RF; Tamim, RM; Abrami, PC [24]
	A meta-analysis of blended learning and technology use in higher education: from the general to the applied
	JOURNAL OF COMPUTING IN HIGHER EDUCATION
	300
	389
	2014
	
Integrated & Distributed learning
	Meta-analysis comparative studies of BL and f2f instruction taking into account a complex set of factors which moderate the BL effect. The authors drawn the conclusion that improvements in engagements related to BL is low but significantly greater than zero. BL in terms of achievements outcomes exceeds f2f for one third.
	674 articles included
	Meta-Analysis
Effect size

	Dziuban, C; Graham, CR; Moskal, PD; Norberg, A; Sicilia, N [55]
	Blended learning: the new normal and emerging technologies
	INTERNATIONAL JOURNAL OF EDUCATIONAL TECHNOLOGY IN HIGHER EDUCATION
	286
	366
	2018
	
Integrated learning
	Comparing withdrawal rates in the BL courses by comparing them to face-to-face and online modalities. BL improves access and success rates for minority and non-minority students.
Also, students express beliefs that BL is ranked first regarding effectiveness.
	Over one million across different disciplines at one university
	Survey
regression tree (CART) analysis

	Thai, NTT; De Wever, B; Valcke, M [71]
	The impact of a flipped classroom design on learning performance in higher education: Looking for the best blend of lectures and guiding questions with feedback
	COMPUTERS & EDUCATION
	250
	285
	2017
	
Integrated learning
	Flipped classroom was tested comparing with 3 other conditions (traditional f2f, BL, e-learning) had a positive effect on self-efficacy beliefs and intrinsic motivation, but not on perceived flexibility.
	90 students in education
	Experiment
ANCOVA, 
Cohens' d

	Lin, WS; Wang, CH [62]
	Antecedences to continued intentions of adopting e-learning system in blended learning instruction: A contingency framework based on models of information system success and task-technology fit
	COMPUTERS & EDUCATION
	249
	269
	2012
	
Integrated learning
	Factors influencing students’ technology us in BL are information quality, task-technology fit, perceived usefulness and system satisfaction.
	110 students in computer science
	Mixed methods: quantitative (survey) and qualitative (focus group interview)
structural equation modelling (SEM)

	Padilla-Meléndez, A; del Aguila-Obra, AR; Garrido-Moreno, A 
[66]
	Perceived playfulness, gender differences and technology acceptance model in a blended learning scenario
	COMPUTERS & EDUCATION
	238
	273
	2013
	
Integrated learning
	In BL is reported significant gender differences in playfulness, attitude and intention to use technology. Male students are reported to show higher intention to use technology. Students in technology report higher playfulness.
	484 students across disciplines
	Survey
One-way ANOVA,
Structural equitation modelling

	Alonso, F; López, G; Manrique, D; Viñes, JM [70]
	An instructional model for web-based e-learning education with a blended learning process approach
	BRITISH JOURNAL OF EDUCATIONAL TECHNOLOGY
	234
	301
	2005
	
Distributed learning
	Blended learning enabling web-based learning supports personalized use of online resources, synchronous and asynchronous collaboration learning, records and correct learner.
An online blended classroom is a good alternative to f2f classroom.
	/
	Theoretical article

	Tempelaar, DT; Rienties, B; Giesbers, B [72]
	In search for the most informative data for feedback generation: Learning analytics in a data-rich context
	COMPUTERS IN HUMAN BEHAVIOR
	231
	259
	2015
	
Integrated learning
	Analysis of BL predictors showed that computer-assisted formative assessments were the best predictor for detecting underperforming students and academic performance, while basic LMS data did not substantially predict learning. Important data is learners’ predispositions and data logs from LMS.
	922 students
	Mixed methods: survey and system logs
Prediction models based on linear and hierarchic regression

	Porter, WW; Graham, CR; Spring, KA; Welch, KR [76]
	Blended learning in higher education: Institutional adoption and implementation
	COMPUTERS & EDUCATION
	231
	305
	2014
	
Integrated learning
	Reported findings and recommendations for successful transition to BL are presented in three main areas, strategy (purpose, advocacy, definition), structure (infrastructure, scheduling, governance, evaluation), and support (professional development, support and incentives).
	Interview with administrators (provost, directors) in 11 higher education institutions with 
	Qualitative study with 45–65-min semi-structured telephone interviews

	Boelens, R; De Wever, B; Voet, M [39]
	Four key challenges to the design of blended learning: A systematic literature review
	EDUCATIONAL RESEARCH REVIEW
	228
	281
	2017
	
Integrated learning
	The design features in blended learning are flexibility, interaction, facilitating learning and affective climate.
	20 articles
	Review

	Bond, M; Buntins, K; Bedenlier, S; Zawacki-Richter, O; Kerres, M [32]
	Mapping research in student engagement and educational technology in higher education: a systematic evidence map
	INTERNATIONAL JOURNAL OF EDUCATIONAL TECHNOLOGY IN HIGHER EDUCATION
	223
	273
	2020
	
Integrated learning
	The role of digital technology for students cognitive, behavioural and affective engagement.
Collaborative learning was most often used following with game-based learning and personal learning environment.
BL was on second place after single-mode delivery.
	232 articles
	Review

	Klein, HJ; Noe, RA; Wang, CW [56]
	Motivation to learn and course outcomes: The impact of delivery mode, learning goal orientation, and perceived barriers and enablers
	PERSONNEL PSYCHOLOGY
	223
	306
	2006
	
Integrated learning
	Learner characteristics – learning goal orientation and instructional characteristics in BL vs. f2f influence the motivation and course outcomes in terms of affective and cognitive). The hypothesis was confirmed: Students in BL with high learning goal orientation and perceived learning environment as enabling will have higher learning motivation.
	600 students in business
	Quasi-experiment
Descriptive statistics and regression analysis

	Wanner, T; Palmer, E [63]
	Personalising learning: Exploring student and teacher perceptions about flexible learning and assessment in a flipped university course
	COMPUTERS & EDUCATION
	217
	265
	2015
	
Distributed learning
	Students prefer BL to fully online.
	109 students in management
47 teachers
	Mixed methods: survey, focus groups
Descriptive statistics

	Moskal, P; Dziuban, C; Hartman, J [64]
	Blended learning: A dangerous idea?
	INTERNET AND HIGHER EDUCATION
	210
	371
	2013
	
Integrated & Distributed learning
	Three items predict students' rating of experience of BL: the instructor's facilitation of learning, the lecturer’s communication skills, lecturer’s respect and concern for students. BL is rated highest compared to fully online, f2f, lecture capture, blended lecture capture.
	Over one million across different disciplines at one university
	Survey
Hierarchical logistic regression

	Owston, R; York, D; Murtha, S [52]
	Student perceptions and achievement in a university blended learning strategic initiative
	INTERNET AND HIGHER EDUCATION
	206
	242
	2013
	Integrated learning
	Relationship between students’ perception of BL (overall satisfaction with blended learning, the convenience afforded by blended learning, sense of engagement in their blended course, and views on learning outcomes) and outcomes achievements. High achievers perceived BL more convenient, more engaging, and they believe they learn key concepts better vs. f-2-f.
	577 students across different disciplines
	Survey
ANCOVA

	Cheng, L; Ritzhaupt, AD; Antonenko, P [53]
	Effects of the flipped classroom instructional strategy on students' learning outcomes: a meta-analysis
	ETR&D-EDUCATIONAL TECHNOLOGY RESEARCH AND DEVELOPMENT
	197
	227
	2019
	
Integrated learning
	Comparing flipped classroom to traditional f2f classroom regarding students' outcome achievements shows that flipped classroom is superior. 
	55articles
	Meta-analysis
Effect size

	Rowe, M; Frantz, J; Bozalek, V [65]
	The role of blended learning in the clinical education of healthcare students: A systematic review
	MEDICAL TEACHER
	192
	214
	2012
	
Integrated learning
	BL supported bridging theory and practice in clinical practice with evaluating effectiveness in developing clinical competences.
	7 articles in healthcare
	Review

	Hoic-Bozic, N; Mornar, V; Boticki, I 
[54]
	A Blended Learning Approach to Course Design and Implementation
	IEEE TRANSACTIONS ON EDUCATION
	188
	225
	2009
	
Integrated learning
	BL for the active learning in traditional university introducing problem-based learning, collaborative learning. Results show student satisfaction and higher achievement outcomes than expected and drop-out rate lower.
	One course
	Survey
Descriptive statistics

	Alqahtani, AY; Rajkhan, AA [74]
	E-Learning Critical Success Factors during the COVID-19 Pandemic: A Comprehensive Analysis of E-Learning Managerial Perspectives
	EDUCATION SCIENCES
	190
	207
	2020
	
Integrated & Distributed learning
	Blended learning effective instructional approach in pandemic Covid-19.
	69 e-learning managers in 69 higher educational institutions 
	Survey
The Analytic Hierarchy Process (APH), 
The Technique for Order Preference by Similarity to Ideal Solution (TOPSIS)


	Kintu, MJ; Zhu, C; Kagambe, E [48]
	Blended learning effectiveness: the relationship between student characteristics, design features and outcomes
	INTERNATIONAL JOURNAL OF EDUCATIONAL TECHNOLOGY IN HIGHER EDUCATION
	186
	269
	2017
	
Integrated learning
	BL design features (technology quality, online tools and face-to-face support) are besides students' characteristics (attitudes and self-regulation) significant predictors of students’ success.
	238
	Survey
Multiple regression analysis

	Vallée, A; Blacher, J; Cariou, A; Sorbets, E 
[57]
	Blended Learning Compared to Traditional Learning in Medical Education: Systematic Review and Meta-Analysis
	JOURNAL OF MEDICAL INTERNET RESEARCH
	182
	196
	2020
	
Integrated learning
	Significant better knowledge outcomes in BL compared to f2f or online learning.
	56 articles in health
	Review/Meta-analysis
Pooled analysis

	Arbaugh, JB; Godfrey, MR; Johnson, M; Pollack, BL; Niendorf, B; Wresch, W [58]
	Research in online and blended learning in the business disciplines: Key findings and possible future directions
	INTERNET AND HIGHER EDUCATION
	181
	214
	2009
	
Integrated & Distributed learning
	The benefits of blended learning compared to traditional classroom and predictors for course outcomes are not sufficiently examined in a business discipline.  A review of studies of online and blended learning predicting/influencing course outcomes.
	Higher education
Business discipline
	Review



