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Background: The effectiveness of online learning in higher education during 
the COVID-19 pandemic period is a debated topic but a systematic review on 
this topic is absent.

Methods: The present study implemented a systematic review of 25 selected 
articles to comprehensively evaluate online learning effectiveness during the 
pandemic period and identify factors that influence such effectiveness.

Results: It was concluded that past studies failed to achieve a consensus over 
online learning effectiveness and research results are largely by how learning 
effectiveness was assessed, e.g., self-reported online learning effectiveness, 
longitudinal comparison, and RCT. Meanwhile, a set of factors that positively 
or negatively influence the effectiveness of online learning were identified, 
including infrastructure factors, instructional factors, the lack of social 
interaction, negative emotions, flexibility, and convenience.

Discussion: Although it is debated over the effectiveness of online learning 
during the pandemic period, it is generally believed that the pandemic brings 
a lot of challenges and difficulties to higher education and these challenges 
and difficulties are more prominent in developing countries. In addition, this 
review critically assesses limitations in past research, develops pedagogical 
implications, and proposes recommendations for future research.
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1 Introduction

1.1 Research background

The COVID-19 pandemic first out broken in early 2020 has considerably shaped the 
higher education landscape globally. To restrain viral transmission, universities globally locked 
down, and teaching and learning activities were transferred to online platforms. Although 
online learning is a relatively mature learning model and is increasingly integrated into higher 
education, the sudden and unprepared transition to wholly online learning caused by the 
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pandemic posed formidable challenges to higher education 
stakeholders, e.g., policymakers, instructors, and students, especially 
at the early stage of the pandemic (García-Morales et  al., 2021; 
Grafton-Clarke et al., 2022). Correspondingly, the effectiveness of 
online learning during the pandemic period is still questionable as 
online learning during this period has some unique characteristics, 
e.g., the lack of preparation, sudden and unprepared transition, the 
huge scale of implementation, and social distancing policies (Sharma 
et al., 2020; Rahman, 2021; Tsang et al., 2021; Hollister et al., 2022; 
Zhang and Chen, 2023). This question is more prominent in 
developing or undeveloped countries because of insufficient Internet 
access, network problems, the lack of electronic devices, and poor 
network infrastructure (Adnan and Anwar, 2020; Muthuprasad et al., 
2021; Rahman, 2021; Chandrasiri and Weerakoon, 2022).

Learning effectiveness is a key consideration of education as it 
reflects the extent to which learning and teaching objectives are 
achieved and learners’ needs are satisfied (Joy and Garcia, 2000; Swan, 
2003). Online learning was generally proven to be effective within a 
higher education context (Kebritchi et al., 2017) prior to the pandemic. 
ICTs have fundamentally shaped the process of learning as they allow 
learners to learn anywhere and anytime, interact with others efficiently 
and conveniently, and freely acquire a large volume of learning 
materials online (Kebritchi et  al., 2017; Choudhury and Pattnaik, 
2020). Such benefits may be offset by the challenges brought about by 
the pandemic. A lot of empirical studies globally have investigated the 
effectiveness of online learning but there is currently a scarcity of a 
systematic review of these studies to comprehensively evaluate online 
learning effectiveness and identify factors that influence effectiveness.

At present, although the vast majority of countries have implemented 
opening policies to deal with the pandemic and higher education 
institutes have recovered offline teaching and learning, assessing the 
effectiveness of online learning during the pandemic period via a 
systematic review is still essential. First, it is necessary to summarize, 
learn from, and reflect on the lessons and experiences of online learning 
practices during the pandemic period to offer implications for future 
practices and research. Second, the review of online learning research 
carried out during the pandemic period is likely to generate interesting 
knowledge because of the unique research context. Third, higher 
education institutes still need a contingency plan for emergency online 
learning to deal with potential crises in the future, e.g., wars, pandemics, 
and natural disasters. A systematic review of research on the effectiveness 
of online learning during the pandemic period offers valuable knowledge 
for designing a contingency plan for the future.

1.2 Related concepts

1.2.1 Online learning
Online learning should not be simply understood as learning on 

the Internet or the integration of ICTs with learning because it is a 
systematic framework consisting of a set of pedagogies, technologies, 
implementations, and processes (Kebritchi et al., 2017; Choudhury 
and Pattnaik, 2020). Choudhury and Pattnaik (2020; p.2) summarized 
prior definitions of online learning and provided a comprehensive and 
up-to-date definition, i.e., online learning refers to “the transfer of 
knowledge and skills, in a well-designed course content that has 
established accreditations, through an electronic media like the Internet, 
Web 4.0, intranets and extranets.” Online learning differs from 

traditional learning because of not only technological differences, but 
also differences in social development and pedagogies (Camargo et al., 
2020). Online learning has also considerably shaped the patterns by 
which knowledge is stored, shared, and transferred, skills are 
practiced, as well as the way by which stakeholders (e.g., teachers and 
teachers) interact (Desai et  al., 2008; Anderson and Hajhashemi, 
2013). In addition, online learning has altered educational objectives 
and learning requirements. Memorizing knowledge was traditionally 
viewed as vital to learning but it is now less important since required 
knowledge can be conveniently searched and acquired on the Internet 
while the reflection and application of knowledge becomes more 
important (Gamage et al., 2023). Online learning also entails learners’ 
self-regulated learning ability more than traditional learning because 
the online learning environment inflicts less external regulation and 
provides more autonomy and flexibility (Barnard-Brak et al., 2010; 
Wong et  al., 2019). The above differences imply that traditional 
pedagogies may not apply to online learning.

There are a variety of online learning models according to the 
differences in learning methods, processes, outcomes, and the 
application of technologies (Zeitoun, 2008). As ICTs can be used as 
either the foundation of learning or auxiliary means, online learning 
can be classified into assistant, blended, and wholly online models. 
Here, assistant online learning refers to the scenario where online 
learning technologies are used to supplement and support traditional 
learning; blended online learning refers to the integration/ mixture of 
online and offline methods, and; wholly online learning refers to the 
exclusive use of the Internet for learning (Arkorful and Abaidoo, 
2015). The present review focuses on wholly online learning because 
the review is interested in the COVID-19 pandemic context where 
learning activities are fully switched to online platforms.

1.2.2 Learning effectiveness
Learning effectiveness can be broadly defined as the extent to which 

learning and teaching objectives have been effectively and efficiently 
achieved via educational activities (Swan, 2003) or the extent to which 
learners’ needs are satisfied by learning activities (Joy and Garcia, 2000). 
It is a multi-dimensional construct because learning objectives and needs 
are always diversified (Joy and Garcia, 2000; Swan, 2003). Assessing 
learning effectiveness is a key challenge in educational research and 
researchers generally use a set of subjective and objective indicators to 
assess learning effectiveness, e.g., examination scores, assignment 
performance, perceived effectiveness, student satisfaction, learning 
motivation, engagement in learning, and learning experience (Rajaram 
and Collins, 2013; Noesgaard and Ørngreen, 2015). Prior research related 
to the effectiveness of online learning was diversified in terms of learning 
outcomes, e.g., satisfaction, perceived effectiveness, motivation, and 
learning engagement, and there is no consensus over which outcomes are 
valid indicators of learning effectiveness. The present study adopts a broad 
definition of learning effectiveness and considers various learning 
outcomes that are closely associated with learning objectives and needs.

1.3 Previous review research

Up to now, online learning during the COVID-19 pandemic 
period has attracted considerable attention from academia and there 
is a lot of related review research. Some review research analyzed the 
trends and major topics in related research. Pratama et al. (2020) 
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tracked the trend of using online meeting applications in online 
learning during the pandemic period based on a systematic review of 
12 articles. It was reported that the use of these applications kept a 
rising trend and this use helps promote learning and teaching 
processes. However, this review was descriptive and failed to identify 
problems related to these applications as well as the limitations of 
these applications. Zhang et al. (2022) implemented a bibliometric 
review to provide a holistic view of research on online learning in 
higher education during the COVID-19 pandemic period. They 
concluded that the majority of research focused on identifying the use 
of strategies and technologies, psychological impacts brought by the 
pandemic, and student perceptions. Meanwhile, collaborative 
learning, hands-on learning, discovery learning, and inquiry-based 
learning were the most frequently discussed instructional approaches. 
In addition, chemical and medical education were found to be the 
most investigated disciplines. This review hence offered a relatively 
comprehensive landscape of related research in the field. However, 
since it was a bibliometric review, it merely analyzed the superficial 
characteristics of past articles in the field without a detailed analysis 
of their research contributions. Bughrara et al. (2023) categorized the 
major research topics in the field of online medical education during 
the pandemic period via a scoping review. A total of 174 articles were 
included in the review and it was found there were seven major topics, 
including students’ mental health, stigma, student vaccination, use of 
telehealth, students’ physical health, online modifications and 
educational adaptations, and students’ attitudes and knowledge. 
Overall, the review comprehensively reveals major topics in the 
focused field.

Some scholars believed that online learning during the pandemic 
period has brought about a lot of problems while both students and 
teachers encounter many challenges. García-Morales et  al. (2021) 
implemented a systematic review to identify the challenges 
encountered by higher education in an online learning scenario 
during the pandemic period. A total of seven studies were included 
and it was found that higher education suddenly transferred to online 
learning and a lot of technologies and platforms were used to support 
online learning. However, this transition was hasty and forced by the 
extreme situation. Thus, various stakeholders in learning and teaching 
(e.g., students, universities, and teachers) encountered difficulties in 
adapting to this sudden change. To deal with these challenges, 
universities need to utilize the potential of technologies, improve 
learning experience, and meet students’ expectations. The major 
limitation of García-Morales et al. (2021) review of the small-sized 
sample. Meanwhile, García-Morales et  al. (2021) also failed to 
systematically categorize various types of challenges. Stojan et  al. 
(2022) investigated the changes to medical education brought about 
by the shift to online learning in the COVID-19 pandemic context as 
well as the lessons and impacts of these changes via a systematic 
review. A total of 56 articles were included in the analysis, it was 
reported that small groups and didactics were the most prevalent 
instructional methods. Although learning engagement was always 
interactive, teachers majorly integrated technologies to amplify and 
replace, rather than transform learning. Based on this, they argued 
that the use of asynchronous and synchronous formats promoted 
online learning engagement and offered self-directed and flexible 
learning. The major limitation of this review is that the article is 
somewhat descriptive and lacks the crucial evaluation of problems of 
online learning.

Review research has also focused on the changes and impacts 
brought by online learning during the pandemic period. Camargo 
et al. (2020) implemented a meta-analysis on seven empirical studies 
regarding online learning methods during the pandemic period to 
evaluate feasible online learning platforms, effective online learning 
models, and the optimal duration of online lectures, as well as the 
perceptions of teachers and students in the online learning process. 
Overall, it was concluded that the shift from offline to online learning 
is feasible, and; effective online learning needs a well-trained and 
integrated team to identify students’ and teachers’ needs, timely 
respond, and support them via digital tools. In addition, the pandemic 
has brought more or less difficulties to online learning. An obvious 
limitation of this review is the overly small-sized sample (N = 7), which 
offers very limited information, but the review tries to answer too 
many questions (four questions). Grafton-Clarke et  al. (2022) 
investigated the innovation/adaptations implemented, their impacts, 
and the reasons for their selections in the shift to online learning in 
medical education during the pandemic period via a systematic 
review of 55 articles. The major adaptations implemented include the 
rapid shift to the virtual space, pre-recorded videos or live streaming 
of surgical procedures, remote adaptations for clinical visits, and 
multidisciplinary ward rounds and team meetings. Major challenges 
encountered by students and teachers include the need for technical 
resources, faculty time, and devices, the shortage of standardized 
telemedicine curricula, and the lack of personal interactions. Based on 
this, they criticized the quality of online medical education. Tang 
(2023) explored the impact of the pandemic on primary, secondary, 
and tertiary education in the pandemic context via a systematic review 
of 41 articles. It was reported that the majority of these impacts are 
negative, e.g., learning loss among learners, assessment and 
experiential learning in the virtual environment, limitations in 
instructions, technology-related constraints, the lack of learning 
materials and resources, and deteriorated psychosocial well-being. 
These negative impacts are amplified by the unequal distribution of 
resources, unfair socioeconomic status, ethnicity, gender, physical 
conditions, and learning ability. Overall, this review comprehensively 
criticizes the problems brought about by online learning during the 
pandemic period.

Very little review research evaluated students’ responses to online 
learning during the pandemic period. For instance, Salas-Pilco et al. 
(2022) evaluated the engagement in online learning in Latin American 
higher education during the COVID-19 pandemic period via a 
systematic review of 23 studies. They considered three dimensions of 
engagement, including affective, cognitive, and behavioral 
engagement. They described the characteristics of learning 
engagement and proposed suggestions for enhancing engagement, 
including improving Internet connectivity, providing professional 
training, transforming higher education, ensuring quality, and offering 
emotional support. A key limitation of the review is that these authors 
focused on describing the characteristics of engagement without 
identifying factors that influence engagement.

A synthesis of previous review research offers some implications. 
First, although learning effectiveness is an important consideration in 
educational research, review research is scarce on this topic and hence 
there is a lack of comprehensive knowledge regarding the extent to 
which online learning is effective during the COVID-19 pandemic 
period. Second, according to past review research that summarized the 
major topics of related research, e.g., Bughrara et al. (2023) and Zhang 
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et al. (2022), the effectiveness of online learning is not a major topic in 
prior empirical research and hence the author of this article argues that 
this topic has not received due attention from researchers. Third, some 
review research has identified a lot of problems in online learning 
during the pandemic period, e.g., García-Morales et al. (2021) and 
Stojan et al. (2022). Many of these problems are caused by the sudden 
and rapid shift to online learning as well as the unique context of the 
pandemic. These problems may undermine the effectiveness of online 
learning. However, the extent to which these problems influence online 
learning effectiveness is still under-investigated.

1.4 Purpose of the review research

The research is carried out based on a systematic review of past 
empirical research to answer the following two research questions:

Q1: To what extent online learning in higher education is effective 
during the COVID-19 pandemic period?

Q2: What factors shape the effectiveness of online learning in higher 
education during the COVID-19 pandemic period?

2 Research methodology

2.1 Literature review as a research 
methodology

Regardless of discipline, all academic research activities should 
be related to and based on existing knowledge. As a result, scholars 
must identify related research on the topic of interest, critically assess 
the quality and content of existing research, and synthesize available 
results (Linnenluecke et al., 2020). However, this task is increasingly 
challenging for scholars because of the exponential growth of 
academic knowledge, which makes it difficult to be at the forefront 
and keep up with state-of-the-art research (Snyder, 2019). 
Correspondingly, literature review, as a research methodology is more 
relevant than previously (Snyder, 2019; Linnenluecke et al., 2020). A 
well-implemented review provides a solid foundation for facilitating 
theory development and advancing knowledge (Webster and Watson, 
2002). Here, a literature review is broadly defined as a more or less 
systematic way of collecting and synthesizing past studies (Tranfield 
et al., 2003). It allows researchers to integrate perspectives and results 
from a lot of past research and is able to address research questions 
unanswered by a single study (Snyder, 2019).

There are generally three types of literature review, including meta-
analysis, bibliometric review, and systematic review (Snyder, 2019). A 
meta-analysis refers to a statistical technique for integrating results from 
a large volume of empirical research (majorly quantitative research) to 
compare, identify, and evaluate patterns, relationships, agreements, and 
disagreements generated by research on the same topic (Davis et al., 
2014). This study does not adopt a meta-analysis for two reasons. First, 
the research on the effectiveness of online learning in the context of the 
COVID-19 pandemic was published since 2020 and currently, there is a 
limited volume of empirical evidence. If the study adopts a meta-analysis, 
the sample size will be  small, resulting in limited statistical power. 
Second, as mentioned above, there are a variety of indicators, e.g., 
motivation, satisfaction, experience, test score, and perceived 
effectiveness (Rajaram and Collins, 2013; Noesgaard and Ørngreen, 

2015), that reflect different aspects of online learning effectiveness. The 
use of diversified effectiveness indicators increases the difficulty of 
carrying out meta-analysis.

A bibliometric review refers to the analysis of a large volume of 
empirical research in terms of publication characteristics (e.g., year, 
journal, and citation), theories, methods, research questions, countries, 
and authors (Donthu et al., 2021) and it is useful in tracing the trend, 
distribution, relationship, and general patterns of research published in 
a focused topic (Wallin, 2005). A bibliometric review does not fit the 
present study for two reasons. First, at present, there are less than 4 years 
of history of research on online learning effectiveness. Hence the 
volume of relevant research is limited and the public trend is currently 
unclear. Second, this study is interested in the inner content and results 
of articles published, rather than their external characteristics.

A systematic review is a method and process of critically 
identifying and appraising research in a specific field based on 
predefined inclusion and exclusion criteria to test a hypothesis, answer 
a research question, evaluate problems in past research, identify 
research gaps, and/or point out the avenue for future research (Liberati 
et al., 2009; Moher et al., 2009). This type of review is particularly 
suitable to the present study as there are still a lot of unanswered 
questions regarding the effectiveness of online learning in the 
pandemic context, a need for indicating future research direction, a 
lack of summary of relevant research in this field, and a scarcity of 
critical appraisal of problems in past research.

Adopting a systematic review methodology brings multiple 
benefits to the present study. First, it is helpful for distinguishing what 
needs to be  done from what has been done, identifying major 
contributions made by past research, finding out gaps in past research, 
avoiding fruitless research, and providing insights for future research 
in the focused field (Linnenluecke et  al., 2020). Second, it is also 
beneficial for finding out new research directions, needs for theory 
development, and potential solutions for limitations in past research 
(Snyder, 2019). Third, this methodology helps scholars to efficiently 
gain an overview of valuable research results and theories generated 
by past research, which inspires their research design, ideas, and 
perspectives (Callahan, 2014).

Commonly, a systematic review can be either author-centric or 
theme-centric (Webster and Watson, 2002) and the present review is 
theme-centric. Specifically, an author-centric review focuses on works 
published by a certain author or a group of authors and summarizes 
the major contributions made by the author(s; (Webster and Watson, 
2002). This type of review is problematic in terms of its incompleteness 
of research conclusions in a specific field and descriptive nature 
(Linnenluecke et al., 2020). A theme-centric review is more common 
where a researcher guides readers through reviewing themes, 
concepts, and interesting phenomena according to a certain logic 
(Callahan, 2014). A theme in this review can be further structured 
into several related sub-themes and this type of review helps 
researchers to gain a comprehensive understanding of relevant 
academic knowledge (Papaioannou et al., 2016).

2.2 Research procedures

This study follows the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guideline (Liberati et al., 2009) 
to implement a systematic review. The guideline indicates four phases 
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of performing a systematic review, including (1) identifying possible 
research, (2) abstract screening, (3) assessing full-text for eligibility, 
and (4) qualitatively synthesizing included research. Figure 1 provides 
a flowchart of the process and the number of articles excluded and 
included in each phase.

This study uses multiple academic databases to identify possible 
research, e.g., Academic Search Complete, IGI Global, ACM Digital 
Library, Elsevier (SCOPUS), Emerald, IEEE Xplore, Web of Science, 
Science Direct, ProQuest, Wiley Online Library, Taylor and Francis, 
and EBSCO. Since the COVID-19 pandemic broke out in January 

2020, this study limits the literature search to articles published from 
January 2020 to August 2023. During this period, online learning was 
highly prevalent in schools globally and a considerable volume of 
articles were published to investigate various aspects of online learning 
in this period. Keywords used for searching possible research include 
pandemic, COVID, SARS-CoV-2, 2019-nCoV, coronavirus, online 
learning, e-learning, electronic learning, higher education, tertiary 
education, universities, learning effectiveness, learning satisfaction, 
learning engagement, and learning motivation. Aside from searching 
from databases, this study also manually checks the reference lists of 

FIGURE 1

PRISMA flowchart concerning the selection of articles.
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relevant articles and uses Google Scholar to find out other articles that 
have cited these articles.

2.3 Inclusion and exclusion criteria

Articles included in the review must meet the following criteria. 
First, articles have to be written in English and published on peer-
reviewed journals. The academic language being English was chosen 
because it is in the Q zone of the specified search engines. Second, the 
research must be carried out in an online learning context. Third, the 
research must have collected and analyzed empirical data. Fourth, the 
research should be implemented in a higher education context and 
during the pandemic period. Fifth, the outcome variable must 
be factors related to learning effectiveness, and included studies must 
have reported the quantitative results for online learning effectiveness. 
The outcome variable should be measured by data collected from 
students, rather than other individuals (e.g., instructors). For instance, 
the research of Rahayu and Wirza (2020) used teacher perception as 
a measurement of online learning effectiveness and was hence 
excluded from the sample. According to the above criteria, a total of 
25 articles were included in the review.

2.4 Data extraction and analysis

Content analysis is performed on included articles and an 
inductive approach is used to answer the two research questions. 
First, to understand the basic characteristics of the 25 articles/
studies, the researcher summarizes their types, research designs, 
and samples and categorizes them into several groups. The 
researcher carefully reads the full-text of these articles and codes 
valuable pieces of content. In this process, an inductive approach 
is used, and key themes in these studies have been extracted and 
summarized. Second, the researcher further categorizes these 
studies into different groups according to their similarities and 
differences in research findings. In this way, these studies are 
broadly categorized into three groups, i.e., (1) ineffective (2) 
neutral, and (3) effective. Based on this, the research answers the 
research question and indicates the percentage of studies that 
evidenced online learning as effective in a COVID-19 pandemic 
context. The researcher also discusses how online learning is 
effective by analyzing the learning outcomes brought by online 
learning. Third, the researcher analyzes and compares the 
characteristics of the three groups of studies and extracts key 
themes that are relevant to the conditional effectiveness of online 
learning from these studies. Based on this, the researcher identifies 
factors that influence the effectiveness of online learning in a 
pandemic context. In this way, the two research questions have 
been adequately answered.

3 Research results and discussion

3.1 Study characteristics

Table 1 shows the statistics of the 25 studies while Table 2 shows 
a summary of these studies. Overall, these studies varied greatly in 

terms of research design, research subjects, contexts, measurements 
of learning effectiveness, and eventually research findings. 
Approximately half of the studies were published in 2021 and the 
number of studies reduced in 2022 and 2023, which may be attributed 
to the fact that universities gradually implemented opening-up 
policies after 2020. China received the largest number of studies 
(N = 5), followed by India (N = 4) and the United States (N = 3). The 
sample sizes of the majority of studies (88.0%) ranged between 101 
and 500. As this review excluded qualitative studies, all studies 
included adopted a purely quantitative design (88.0%) or a mixed 
design (12.0%). The majority of the studies were cross-sectional (72%) 
and a few studies (2%) were experimental.

TABLE 1 Statistics of studies included in the review.

Characteristics N %

Publication year

2020 4 16.0%

2021 12 48.0%

2022 6 24.0%

2023 3 12.0%

Country

Pakistan 1 4.0%

Saudi Arabia 2 8.0%

Nepal 1 4.0%

Indian 4 16.0%

China 5 20.0%

Canada 1 4.0%

Indonesia 1 4.0%

Sri Lanka 1 4.0%

Jordan 2 8.0%

The U.S. 3 12.0%

Iran 2 8.0%

Greece 1 4.0%

Cross-country study 1 4.0%

Sample size

Less than 50 1 4.0%

50 ~ 100 1 4.0%

101 ~ 200 8 32.0%

201 ~ 500 10 40.0%

501 ~ 1,000 4 16.0%

More than 1,000 1 4.0%

Research method

Quantitative 22 88.0%

Mixed 3 12.0%

Research strategy

Cross-sectional survey 18 72.0%

Longitudinal survey 2 8.0%

Experiment 2 8.0%

Multiple 3 12.0%
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TABLE 2 A summary of studies reviewed.

Authors Research 
design

Sample Context Outcome 
variable

Major findings Effective or 
not

(1) Cross-sectional evaluation of online learning effectiveness without a comparison with offline learning; without a control group

Adnan and Anwar 

(2020)

Cross-sectional 

survey

126 Pakistani higher 

education students

At the end of the 

spring semester 

of 2020

Student attitude

Online learning was perceived by the 

majority of participants as ineffective 

because of the problems of Internet 

access due to monetary and technical 

issues.

Ineffective

Almusharraf and 

Khahro (2020)

Cross-sectional 

survey

283 Saudi 

undergraduate 

students

Multiple subjects Student satisfaction
The majority of participants were 

satisfied with online learning
Effective

Sharma et al. (2020)
Cross-sectional 

survey

434 medical students 

from Nepal

The spring 

semester of 2021; 

Medical 

education

Student satisfaction 

with coordination, 

technological 

characteristics, 

course management, 

and instructor 

characteristics

Participants were satisfied with 

coordination, technological 

characteristics, course management, 

and instructor characteristics. Overall 

satisfaction is positively correlated 

with all four dimensions.

Effective

Lalduhawma et al. 

(2022)

Cross-sectional 

survey

356 university 

students and 60 

teachers from Indian

2021; multiple 

subjects

Perceived learning 

effectiveness

Online learning was perceived by both 

students and teachers as ineffective. 

Learning effectiveness is reduced by 

poor network interactivity, slow data 

speed, low data limits, expensive costs 

of devices, and the lack of preparation

Ineffective

Hong et al. (2021)
Cross-sectional 

survey

531 university 

students from China

April 2020; 

multiple subjects

Perceived 

effectiveness

The majority of participants perceived 

online learning as ineffective. 

Learning effectiveness is influenced by 

self-regulated learning and 

procrastination

Ineffective

Rahman (2021)
Cross-sectional 

survey

132 undergraduate 

students from Indian
Multiple subjects

Perceived 

effectiveness

The majority of students perceived 

online learning as effective. Learning 

effectiveness is influenced by Internet 

connection, costs, irregular electricity, 

instructors’ lack of pedagogic and 

technical skills, and insufficient 

engagement.

Effective

Mok et al. (2021)
Cross-sectional 

survey

1,227 university 

students from Hong 

Kong

May 2020; 

Multiple subjects

Satisfaction with 

online learning 

experience

The majority of participants were 

dissatisfied with online learning 

experience. Satisfaction is positively 

influenced by family income and IT 

proficiency.

Ineffective

Tsang et al. (2021)
Cross-sectional 

survey

409 undergraduate 

students from 11 

universities in Hong 

Kong

At the end of the 

spring semester 

of 2020; multiple 

subjects

Student satisfaction

Student satisfaction is positively 

associated with both student initiative 

and learning outcomes. Student 

initiative is positively influenced by 

instructor-student dialog; learning 

outcomes are positively influenced by 

student–student dialog and course 

design.

Neutral

Mahyoob (2021)
Cross-sectional 

survey

333 students from 

three Saudi 

universities

From April to 

May 2020; 

multiple subjects

Efficiency, 

participation, 

performance

Online learning was perceived by 

students as effective, except for 

assigned assessments.

Effective

(Continued)
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TABLE 2 (Continued)

Authors Research 
design

Sample Context Outcome 
variable

Major findings Effective or 
not

Baber (2022)
Cross-sectional 

survey

211 university 

students from India
Multiple subjects

Barriers to the 

effectiveness of

online learning

The effectiveness of online learning is 

reduced by social distancing norms 

during the pandemic as such norms 

reduce social interactions, which is a 

positive driver of learning 

effectiveness

Ineffective

Conrad et al. (2022)

Mixed method; 

structural 

questionnaire + 

open questions

240 university 

students from 

Canada

From October to 

November 2020; 

multiple subjects

Perceived difficulty 

and learning 

satisfaction

Participants’ satisfaction with online 

learning was at a medium level and 

they perceived a low level of learning 

difficulty. Learning satisfaction is 

negatively influenced by learning 

difficulty while learning difficulty is 

positively influenced by information 

overload, communication overload, 

and perceived tech skill requirements. 

In addition, the lack of social 

interactions, ambiguous 

communication, and class format also 

negatively influence learning 

effectiveness.

Neutral

Haningsih and 

Rohmi (2022)

Mixed method; 

questionnaire 

survey + forum 

group 

discussion + 

in-depth 

interviews

160 Islamic religious 

education students 

from Indonesia

Islamic religious 

education

Perceived 

effectiveness

Online learning is effective and is 

more effective for doctoral education 

than bachelor and master education

Effective

Chandrasiri and 

Weerakoon (2022)

Cross-sectional 

survey

518 medical students 

from Sri Lanka

2020; medical 

education
Student attitude

The majority of the participants 

negatively perceived providing 

practical and clinical-based subjects 

online. Such negative attitudes are 

driven by the lack of electronic devices 

and poor internet connections

Ineffective

Cranfield et al. 

(2021)

Cross-country 

survey

559 students from 

four countries 

(Hungary, 

South Africa, and 

Wales)

October ~ 

November of 

2020

Four dimensions of 

learning experience

The effectiveness of online learning 

varies with countries and online 

learning is effective in some countries 

but ineffective in other countries

Neutral

(2) Cross-sectional comparison of the effectiveness of online learning with offline learning; without a control group

Alawamleh et al. 

(2020)

Mixed method; 

Cross-sectional 

survey + 

Interviews

133 university 

students from Jordan

In the spring 

semester of 2020; 

multiple subjects

Student preference

Compared with online learning, 

participants preferred offline learning 

because online learning brings a lot of 

problems, e.g., reduced interaction, 

lack of motivation, difficulties in 

understanding materials, and feelings 

of isolation.

Ineffective

Gonzalez-Ramirez 

et al. (2021)

Cross-sectional 

survey

139 university 

students from the 

U.S.

Spring 2020

Perceived 

effectiveness of 

learning 

environments; 

multiple subjects

The perceived effectiveness of online 

learning environments is considerably 

lower than that of offline learning 

environments. Learning effectiveness 

is influenced by professional efficacy, 

cynicism, and exhaustion.

Ineffective

(Continued)
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TABLE 2 (Continued)

Authors Research 
design

Sample Context Outcome 
variable

Major findings Effective or 
not

Muthuprasad et al. 

(2021)

Cross-sectional 

survey

307 university 

agricultural students 

from Indian

Agricultural 

major

Perceived learning 

effectiveness

Online learning was perceived as less 

effective than offline learning. 

Learning effectiveness is influenced by 

technical constraints, flexibility, and 

convenience.

Ineffective

Selco and Habbak 

(2021)

Cross-sectional 

survey

584 STEM students 

in the U.S.

Spring and Fall 

2020; STEM 

majors

Perceived learning 

effectiveness

Online learning was perceived as less 

effective than offline learning. Online 

learning effectiveness is reduced by 

the feeling of disconnection, 

workload, and difficulties in adapting 

to a new lifestyle, managing schedules, 

and overcoming distractions. 

Nevertheless, online learning was 

perceived as convenient, efficient, and 

flexible.

Ineffective

Hollister et al. (2022)
Longitudinal 

survey

187 undergraduate 

students from the 

U.S.

From 2019 to 

2020

Attendance and 

engagement

Attendance and engagement are 

reduced by online learning. Learning 

effectiveness is influenced by the 

interaction with instructors and 

classmates and is positively influenced 

by flexibility

Ineffective

Zhang and Chen 

(2023)

Cross-sectional 

survey

476 STEM university 

students from China

2022; STEM 

majors

The acceptance and 

use of online 

learning

Participants preferred offline learning 

more than online learning. The 

acceptance and use of online learning 

are influenced by the didactic 

organizational design of online 

learning

Ineffective

Almahasees et al. 

(2021)

Cross-sectional 

survey

50 teachers and 280 

students from 

universities in 

Jordan

September to 

November; 

multiple subjects

Perceived 

effectiveness

Both students and teachers believed 

that online learning is effective but is 

less effective than offline learning. The 

effectiveness of online learning is 

influenced by the lack of motivation 

and interaction, Internet and technical 

issues, security, and data privacy.

Ineffective

(3) Longitudinal comparison of the effectiveness of online learning with offline learning; without a control group

Chang et al. (2021)

Longitudinal 

comparative 

study; three 

groups: (1) 

offline learning 

+ offline 

examination, 

(2) offline 

learning + 

online 

examination, 

and (3) online 

learning + 

online 

examination,

37 medical students 

from Taiwan, China, 

who had participated 

in both offline and 

online learning

The spring 

semester of 2021; 

Dental education

Perceived learning 

effectiveness

Online learning was perceived by 

participants as more effective than 

offline learning; however, the 

convenience and fairness of offline 

learning are better than online 

examination.

Effective

(Continued)
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3.2 The effectiveness of online learning

Overall, the 25 studies generated mixed results regarding the 
effectiveness of online learning during the pandemic period. 9 (36%) 
studies reported online learning as effective; 13 (52%) studies reported 
online learning as ineffective, and the rest 3 (12%) studies produced 
neutral results. However, it should be noted that the results generated 
by these studies are not comparable as they used different approaches 
to evaluate the effectiveness of online learning. According to the 
approach of evaluating online learning effectiveness, these studies are 
categorized into four groups, including (1) Cross-sectional evaluation 
of online learning effectiveness without a comparison with offline 
learning; without a control group (N = 14; 56%), (2) Cross-sectional 
comparison of the effectiveness of online learning with offline 
learning; without control group (7; 28%), (3) Longitudinal comparison 
of the effectiveness of online learning with offline learning, without a 
control group (N = 2; 8%), and (4) Randomized Controlled Trial 
(RCT); with a control group (N = 2; 8%).

The first group of studies asked students to report the extent to 
which they perceived online learning as effective, they had achieved 
expected learning outcomes through online learning, or they were 
satisfied with online learning experience or outcomes, without a 
comparison with offline learning. Six out of 14 studies reported online 
learning as ineffective, including Adnan and Anwar (2020), Hong 
et  al. (2021), Mok et  al. (2021), Baber (2022), Chandrasiri and 
Weerakoon (2022), and Lalduhawma et  al. (2022). Five out of 14 
studies reported online learning as effective, including Almusharraf 
and Khahro (2020), Sharma et al. (2020), Mahyoob (2021), Rahman 
(2021), and Haningsih and Rohmi (2022). In addition, 3 out of 14 
studies reported neutral results, including Cranfield et  al. (2021), 
Tsang et al. (2021), and Conrad et al. (2022). It should be noted that 
this measurement approach is problematic in three aspects. First, 
researchers used various survey instruments to measure learning 
effectiveness without reaching a consensus over a widely accepted 
instrument. As a result, these studies measured different aspects of 
learning effectiveness and hence their results may be incomparable. 

Second, these studies relied on students’ self-reports to evaluate 
learning effectiveness, which is subjective and inaccurate. Third, even 
though students perceived online learning as effective, it does not 
imply that online learning is more effective than offline learning 
because of the absence of comparables.

The second group of studies asked students to compare online 
learning with offline learning to evaluate learning effectiveness. 
Interestingly, all 7 studies, including Alawamleh et  al. (2020), 
Almahasees et  al. (2021), Gonzalez-Ramirez et  al. (2021), 
Muthuprasad et al. (2021), Selco and Habbak (2021), Hollister et al. 
(2022), and Zhang and Chen (2023), reported that online learning 
was perceived by participants as less effective than offline learning. 
It should be noted that these results were specific to the COVID-19 
pandemic context where strict social distancing policies were 
implemented. Consequently, these results should be interpreted as 
online learning during the school lockdown period was perceived 
by participants as less effective than offline learning during the 
pre-pandemic period. A key problem of the measurement of 
learning effectiveness in these studies is subjectivity, i.e., students’ 
self-reported online learning effectiveness relative to offline learning 
may be subjective and influenced by a lot of factors caused by the 
pandemic, e.g., negative emotions (e.g., fear, loneliness, 
and anxiety).

Only two studies implemented a longitudinal comparison of the 
effectiveness of online learning with offline learning, i.e., Chang et al. 
(2021) and Fyllos et al. (2021). Interestingly, both studies reported that 
participants perceived online learning as more effective than offline 
learning, which is contradicted with the second group of studies. In 
the two studies, the same group of students participated in offline 
learning and online learning successively and rated the effectiveness 
of the two learning approaches, respectively. The two studies were 
implemented by time coincidence, i.e., researchers unexpectedly 
encountered the pandemic and subsequently, school lockdown when 
they were investigating learning effectiveness. Such time coincidence 
enabled them to compare the effectiveness of offline and online 
learning. However, this research design has three key problems. First, 

TABLE 2 (Continued)

Authors Research 
design

Sample Context Outcome 
variable

Major findings Effective or 
not

Fyllos et al. (2021)
Longitudinal 

survey

61 university 

students from 

Greece

2019 ~ 2020; 

Kinesiology class

Student perceptions 

and examination 

scores

Online learning brings both 

advantages and disadvantages. The 

examination score after online 

learning was higher than after offline 

learning

Effective

(4) Randomized Controlled Trial (RCT); with a control group

Jiang et al. (2023) RCT
200 EFL students 

from Iran
EFL learning

Learning motivation, 

learning attitude, and 

anxiety

Online learning increases learning 

motivation and fosters positive 

learning attitudes and reduces anxiety

Effective

Shirahmadi et al. 

(2023)
RCT

120 medical students 

from Iran

From 2019 to 

2020; 

vaccination skill 

training; medical 

education

Self-efficacy, attitude, 

and performance

Participants in the experimental group 

who received online educational video 

training reported higher self-efficacy, 

attitude, and performance than 

participants in the control group who 

received vaccination apprenticeship in 

the previous year.

Effective
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the content of learning in the online and offline learning periods was 
different and hence the evaluations of learning effectiveness of the two 
periods are not comparable. Second, self-reported learning 
effectiveness is subjective. Third, students are likely to obtain better 
examination scores in online examinations than in offline 
examinations because online examinations bring a lot of cheating 
behaviors and are less fair than offline examinations. As reported by 
Fyllos et al. (2021), the examination score after online learning was 
significantly higher than after offline learning. Chang et al. (2021) 
reported that participants generally believed that offline examinations 
are fairer than online examinations.

Lastly, only two studies, i.e., Jiang et al. (2023) and Shirahmadi 
et al. (2023), implemented an RCT design, which is more persuasive, 
objective, and accurate than the above-reviewed studies. Indeed, 
implementing an RCT to evaluate the effectiveness of online learning 
was a formidable challenge during the pandemic period because of 
viral transmission and social distancing policies. Both studies reported 
that online learning is more effective than offline learning during the 
pandemic period. However, it is questionable about the extent to 
which such results are affected by health/safety-related issues. It is 
reasonable to infer that online learning was perceived by students as 
safer than offline learning during the pandemic period and such 
perceptions may affect learning effectiveness.

Overall, it is difficult to conclude whether online learning is 
effective during the pandemic period. Nevertheless, it is possible to 
identify factors that shape the effectiveness of online learning, which 
is discussed in the next section.

3.3 Factors that shape online learning 
effectiveness

Infrastructure factors were reported as the most salient factors 
that determine online learning effectiveness. It seems that research 
from developed countries generated more positive results for 
online learning than research from less developed countries. This 
view was confirmed by the cross-country comparative study of 
Cranfield et al. (2021). Indeed, online learning entails the support 
of ICT infrastructure, and hence ICT related factors, e.g., Internet 
connectivity, technical issues, network speed, accessibility of 
digital devices, and digital devices, considerably influence the 
effectiveness of online learning (García-Morales et  al., 2021; 
Grafton-Clarke et  al., 2022). Prior review research, e.g., Tang 
(2023) also suggested that the unequal distribution of resources 
and unfair socioeconomic status intensified the problems brought 
about by online learning during the pandemic period. Salas-Pilco 
et al. (2022) recommended that improving Internet connectivity 
would increase students’ engagement in online learning during 
the pandemic period.

Adnan and Anwar (2020) study is one of the most cited works in 
the focused field. They reported that online learning is ineffective in 
Pakistan because of the problems of Internet access due to monetary 
and technical issues. The above problems hinder students from 
implementing online learning activities, making online learning 
ineffective. Likewise, Lalduhawma et al. (2022) research from India 
indicated that online learning is ineffective because of poor network 
interactivity, slow data speed, low data limits, and expensive costs of 
devices. As a result, online learning during the COVID-19 pandemic 

may have expanded the education gap between developed and 
developing countries because of developing countries’ infrastructure 
disadvantages. More attention to online learning infrastructure 
problems in developing countries is needed.

Instructional factors, e.g., course management and design, 
instructor characteristics, instructor-student interaction, assignments, 
and assessments were found to affect online learning effectiveness 
(Sharma et al., 2020; Rahman, 2021; Tsang et al., 2021; Hollister et al., 
2022; Zhang and Chen, 2023). Although these instructional factors 
have been well-documented as significant drivers of learning 
effectiveness in traditional learning literature, these factors in the 
pandemic period have some unique characteristics. Both students and 
teachers were not well prepared for wholly online instruction and 
learning in 2020 and hence they encountered a lot of problems in 
course management and design, learning interactions, assignments, 
and assessments (Stojan et al., 2022; Tang, 2023). García-Morales et al. 
(2021) review also suggested that various stakeholders in learning and 
teaching encountered difficulties in adapting to the sudden, hasty, and 
forced transition of offline to online learning. Consequently, these 
instructional factors become salient in terms of affecting online 
learning effectiveness.

The negative role of the lack of social interaction caused by social 
distancing in affecting online learning effectiveness was highlighted 
by a lot of studies (Almahasees et al., 2021; Baber, 2022; Conrad et al., 
2022; Hollister et al., 2022). Baber (2022) argued that people give more 
importance to saving lives than socializing in the online environment 
and hence social interactions in learning are considerably reduced by 
social distancing norms. The negative impact of the lack of social 
interaction on online learning effectiveness is reflected in two aspects. 
First, according to a constructivist view, interaction is an indispensable 
element of learning because knowledge is actively constructed by 
learners in social interactions (Woo and Reeves, 2007). Consequently, 
online learning effectiveness during the pandemic period is reduced 
by the lack of social interaction. Second, the lack of social interaction 
brings a lot of negative emotions, e.g., feelings of isolation, loneliness, 
anxiety, and depression (Alawamleh et al., 2020; Gonzalez-Ramirez 
et  al., 2021; Selco and Habbak, 2021). Such negative emotions 
undermine online learning effectiveness.

Negative emotions caused by the pandemic and school lockdown 
were also found to be detrimental to online learning effectiveness. In 
this context, it was reported that many students experience a lot of 
negative emotions, e.g., feelings of isolation, exhaustion, loneliness, 
and distraction (Alawamleh et  al., 2020; Gonzalez-Ramirez et  al., 
2021; Selco and Habbak, 2021). Such negative emotions, as mentioned 
above, reduce online learning effectiveness.

Several factors were also found to increase online learning 
effectiveness during the pandemic period, e.g., convenience and 
flexibility (Hong et  al., 2021; Muthuprasad et  al., 2021; Selco and 
Habbak, 2021). Students with strong self-regulated learning abilities 
gain more benefits from convenience and flexibility in online learning 
(Hong et al., 2021).

Overall, although it is debated over the effectiveness of online 
learning during the pandemic period, it is generally believed that 
the pandemic brings a lot of challenges and difficulties to higher 
education. Meanwhile, the majority of students prefer offline 
learning to online learning. The above challenges and difficulties 
are more prominent in developing countries than in 
developed countries.
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3.4 Pedagogical implications

The results generated by the systematic review offer a lot of 
pedagogical implications. First, online learning entails the support 
of ICT infrastructure, and infrastructure defects strongly 
undermine learning effectiveness (García-Morales et  al., 2021; 
Grafton-Clarke et  al., 2022). Given the fact online learning is 
increasingly integrated into higher education (Kebritchi et  al., 
2017) regardless of the presence of the pandemic, governments 
globally should increase the investment in learning-related ICT 
infrastructure in higher education institutes. Meanwhile, schools 
should consider students’ affordability of digital devices and 
network fees when implementing online learning activities. It is 
important to offer material support for those students with poor 
economic status. Infrastructure issues are more prominent in 
developing countries because of the lack of monetary resources 
and poor infrastructure base. Thus, international collaboration 
and aid are recommended to address these issues.

Second, since the lack of social interaction is a key factor that 
reduces online learning effectiveness, it is important to increase social 
interactions during the implementation of online learning activities. 
On the one hand, both students and instructors are encouraged to 
utilize network technologies to promote inter-individual interactions. 
On the other hand, the two parties are also encouraged to engage in 
offline interaction activities if the risk is acceptable.

Third, special attention should be  paid to students’ emotions 
during the online learning process as online learning may bring a lot 
of negative emotions to students, which undermine learning 
effectiveness (Alawamleh et al., 2020; Gonzalez-Ramirez et al., 2021; 
Selco and Habbak, 2021). In addition, higher education institutes 
should prepare a contingency plan for emergency online learning to 
deal with potential crises in the future, e.g., wars, pandemics, and 
natural disasters.

3.5 Limitations and suggestions for future 
research

There are several limitations in past research regarding online 
learning effectiveness during the pandemic period. The first is the lack 
of rigor in assessing learning effectiveness. Evidently, there is a scarcity 
of empirical research with an RCT design, which is considered to 
be accurate, objective, and rigorous in assessing pedagogical models 
(Torgerson and Torgerson, 2001). The scarcity of ICT research leads 
to the difficulty in accurately assessing the effectiveness of online 
learning and comparing it with offline learning. Second, the widely 
accepted criteria for assessing learning effectiveness are absent, and 
past empirical studies used diversified procedures, techniques, 
instruments, and criteria for measuring online learning effectiveness, 
resulting in difficulty in comparing research results. Third, learning 
effectiveness is a multi-dimensional construct but its 
multidimensionality was largely ignored by past research. Therefore, 
it is difficult to evaluate which dimensions of learning effectiveness are 
promoted or undermined by online learning and it is also difficult to 
compare the results of different studies. Finally, there is very limited 
knowledge about the difference in online learning effectiveness 
between different subjects. It is likely that the subjects that depend on 
lab-based work (e.g., experimental physics, organic chemistry, and cell 
biology) are less appropriate for online learning than the subjects that 

depend on desk-based work (e.g., economics, psychology, 
and literature).

To deal with the above limitations, there are several 
recommendations for future research on online learning 
effectiveness. First, future research is encouraged to adopt an RCT 
design and collect a large-sized sample to objectively, rigorously, 
and accurately quantify the effectiveness of online learning. 
Second, scholars are also encouraged to develop a new framework 
to assess learning effectiveness comprehensively. This framework 
should cover multiple dimensions of learning effectiveness and 
have strong generalizability. Finally, it is recommended that future 
research could compare the effectiveness of online learning 
between different subjects.

4 Conclusion

This study carried out a systematic review of 25 empirical studies 
published between 2020 and 2023 to evaluate the effectiveness of 
online learning during the COVID-19 pandemic period. According 
to how online learning effectiveness was assessed, these 25 studies 
were categorized into four groups. The first group of studies employed 
a cross-sectional design and assessed online learning based on 
students’ perceptions without a control group. Less than half of these 
studies reported online learning as effective. The second group of 
studies also employed a cross-sectional design and asked students to 
compare the effectiveness of online learning with offline learning. All 
these studies reported that online learning is less effective than offline 
learning. The third group of studies employed a longitudinal design 
and compared the effectiveness of online learning with offline learning 
but without a control group and this group includes only 2 studies. It 
was reported that online learning is more effective than offline 
learning. The fourth group of studies employed an RCT design and 
this group includes only 2 studies. Both studies reported online 
learning as more effective than offline learning.

Overall, it is difficult to conclude whether online learning is 
effective during the pandemic period because of the diversified 
research contexts, methods, and approaches in past research. 
Nevertheless, the review identifies a set of factors that positively or 
negatively influence the effectiveness of online learning, including 
infrastructure factors, instructional factors, the lack of social 
interaction, negative emotions, flexibility, and convenience. 
Although it is debated over the effectiveness of online learning 
during the pandemic period, it is generally believed that the 
pandemic brings a lot of challenges and difficulties to higher 
education. Meanwhile, the majority of students prefer offline 
learning to online learning. In addition, developing countries face 
more challenges and difficulties in online learning because of 
monetary and infrastructure issues.

The findings of this review offer significant pedagogical 
implications for online learning in higher education institutes, 
including enhancing the development of ICT infrastructure, providing 
material support for students with poor economic status, enhancing 
social interactions, paying attention to students’ emotional status, and 
preparing a contingency plan of emergency online learning.

The review also identifies several limitations in past research 
regarding online learning effectiveness during the pandemic period, 
including the lack of rigor in assessing learning effectiveness, the 
absence of accepted criteria for assessing learning effectiveness, the 
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neglect of the multidimensionality of learning effectiveness, and 
limited knowledge about the difference in online learning effectiveness 
between different subjects.

To deal with the above limitations, there are several 
recommendations for future research on online learning effectiveness. 
First, future research is encouraged to adopt an RCT design and 
collect a large-sized sample to objectively, rigorously, and accurately 
quantify the effectiveness of online learning. Second, scholars are also 
encouraged to develop a new framework to assess learning 
effectiveness comprehensively. This framework should cover multiple 
dimensions of learning effectiveness and have strong generalizability. 
Finally, it is recommended that future research could compare the 
effectiveness of online learning between different subjects. To fix these 
limitations in future research, recommendations are made.

It should be noted that this review is not free of problems. First, 
only studies that quantitatively measured online learning effectiveness 
were included in the review and hence a lot of other studies (e.g., 
qualitative studies) that investigated factors that influence online 
learning effectiveness were excluded, resulting in a relatively small-
sized sample and incomplete synthesis of past research contributions. 
Second, since this review was qualitative, it was difficult to accurately 
quantify the level of online learning effectiveness.
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