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Abstract
Most education systems were severely impacted by the COVID-19 pandemic, and as a 
result, learning shifted from face-to-face to online in higher education institutions. This 
unprecedented shift in the learning environment caused substantial challenges for students. 
The situation was more severe in developing nations such as Bangladesh, which lacked 
available resources and knowledge of online education to support their students. Recent 
studies suggest that students resisted online learning in various developing nations. To sup-
port online learning in developing nations, this study develops the Acceptance of Online 
Learning (AOL) scale comprised of both institutional and student-related factors. To vali-
date the AOL scale, the study collected data from 441 students across 30 higher educa-
tion institutions in Bangladesh to determine the factors explaining students’ acceptance of 
online learning using AOL measurements. The results showed that institutional factors, 
such as technological sufficiency, instructor efficiency, and technical assistance play sig-
nificant roles in students’ acceptance of online learning in developing nations. These find-
ings will help education policymakers and administrators in developing nations to assess 
the needs of students with respect to online learning, and the AOL scale will assist in the 
evaluation of students’ acceptance of online learning in these nations.

Keywords  Online education · Student acceptance · Assessment · Structural equation 
modeling · Developing nation

Introduction

According to the United Nations (UN, 2020), approximately 1.6 billion students world-
wide were affected by the COVID-19 pandemic. Moreover, the International Association 
of Universities (Marinoni et al., 2020) reported that 1.54 billion university students experi-
enced negative impacts of the pandemic, and many universities across the world have suf-
fered extensively. Situations are far worse in developing countries, in which students often 
lack computer accessibility, technical infrastructure, and competency in distance learning 
(Alibudbud, 2021). Online learning was rarely a regular component of Higher Education 
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Institutions (HEI) in developing nations; however, due to COVID-19, HEIs had to provide 
it on short notice. This study explores students’ acceptance of online learning practices 
implemented in response to the COVID-19 pandemic in Bangladesh, a developing country 
in South Asia.

In many cases, online learning was adopted by HEIs due to the public health crisis 
caused by COVID-19, which prevented students from safely gathering to learn in person. 
Even developed nations with relatively better technological infrastructure suffered from 
these sudden changes, and developing nations demonstrated even less capacity to cope 
with the situation (Marinoni et al., 2020). Many students in developing nations have slow 
internet access, limited digital skills, insufficient technological infrastructure and support, 
instructors insufficiently trained in providing online instruction, and other socio-economic 
issues (Adnan & Anwar, 2020; Agormedah et al., 2020; Muthuprasad et al., 2021; Shrestha 
et  al., 2021; Simamora, 2020). The context of higher education in developing nations is 
significantly different from developed nations in terms of the student population, recourses, 
and instructor abilities. Several studies suggest that the impact of COVID-19 on higher 
education was severe in developing countries such as Sri Lanka (Rameez et  al., 2020), 
India (Jena, 2020), Pakistan (Adnan & Anwar, 2020), and Bangladesh (Saha et al., 2021; 
Shrestha et al., 2021).

Similar to the rest of the world, Bangladesh observed an instantaneous shift in the higher 
education system brought on by the large-scale adoption of online learning in response to 
COVID-19. This study attempted to use Bangladesh’s scenario to demonstrate the difficul-
ties many developing countries faced and propose a potential online learning evaluation 
model. Bangladesh has a population of more than 164 million (World Bank, 2020) and 
steady economic growth (Andaleeb et al., 2012). Currently, 130 universities are operating 
in Bangladesh (Chowdhury & Sarkar, 2018), enrolling 7.1 million students (UGC, 2018). 
Similar to other developing countries, Bangladesh has a high economic vulnerability, a low 
human asset index, and low per capita income (Davidson et al., 2014).

With the background in mind, many students in Bangladesh are unfamiliar with online 
education compared to students in developed countries, leading to resistance to online 
learning. A student survey in Bangladesh, conducted in June 2020 (3 months after the offi-
cial closure of academic intuitions), indicated that 40% of university-level students were 
engaged in online teaching and learning and that a majority of these students were skepti-
cal of several aspects of it (Islam et al., 2020). Moreover, another study identified an array 
of problems (e.g., adaptation to online learning, internet issues, lack of digital knowledge) 
associated with online teaching practices in Bangladesh (Al-Amin et al., 2021). Hence, to 
alleviate issues related with online learning, research is needed to explore how students are 
accepting the online learning processes implemented by the HEIs in developing nations.

Purpose of the study

Considering students’ opinions as a valid measure of the effectiveness of online learn-
ing (Gatian, 1994; Srinivasan, 1985; Tai et al., 2019), this study aims to (a) develop the 
Acceptance of Online Learning (AOL) scale, a comprehensive evaluation tool to assess 
students’ online learning acceptance, (b) test the reliability and validity of AOL scale, and 
(c) identify factors influencing the efficacy of online education in Bangladesh based on the 
measures obtained by the AOL scale. The findings provide empirical evidence on how to 
evaluate online teaching and learning effectiveness, especially in developing countries.
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Literature review

This study proposes an integrated theoretical framework combining both student-related 
factors and institutional factors to measure students’ acceptance of online learning in HEIs 
in developing nations (see Fig. 1). The study was initiated due to students’ resistance to 
online learning in Bangladesh. Students in Bangladesh were utterly dissatisfied with online 
learning and unwilling to engage in it (Islam et al., 2020; Saha et al., 2021). Hence, this 
study attempts to develop an assessment scale to identify crucial components contributing 
to students’ acceptance of online learning.

Most studies assessing students’ acceptance of online learning focused on one type of 
factor and rarely considered more than one dimension of students’ acceptance. Previous 
studies have emphasized the importance of students’ acceptance of online learning (Agu-
ilera-Hermida, 2020; Pal & Vanijja, 2020) and focused separately on institutional factors 
(e.g., facilitating conditions, support system, instructional quality), student-related factors 
(e.g., self-efficacy, motivation, experience), and socio-cultural factors (e.g., culture, demog-
raphy) (Abbasi, 2011; Alenezi et  al., 2011; Nichols, 2008; Priatna et  al., 2020; Tarhini 
et  al., 2016). However, institutional factors and student-related factors are dependent on 
each other as some student-related factors are heavily influenced by institutional interven-
tions, and student-level efficacies also affect the perceived efficiency of institutional factors. 
For instance, perceived usability of the online learning process is explained by Lee (2010), 
relating both student-level characteristics and institutional factors. Furthermore, to enhance 
students’ acceptance of online learning, students need both individual and institutional-
level support (Lee, 2010). Several studies considered different institutional factors and 
various student-related factors to explain students’ acceptance of online learning (Alenezi 
et al., 2011; Hong & Kim, 2018; Valencia-Arias et al., 2019). Also, Tarhini et al. (2016) 
emphasized how socioeconomic and cultural differences affect online learning acceptance.

A number of studies focused solely on institutional factors explaining students’ accept-
ance of online learning. For instance, Teo (2010) developed an E-Learning Measurement 
(ELAM) scale consisting of instructor quality, perceived usefulness, and facilitating con-
ditions. Larmuseau et  al. (2019) have explained students’ acceptance of online learning 
through instructional quality, and Alenezi et al. (2011) have focused extensively on institu-
tional support.

On the other hand, several studies focused solely on student-related factors to explain 
online learning acceptance. For example, Hong and Kim (2018) proposed a Digital 

Institutional factors 

Technical Assistance 

Students’ Acceptance  

Student factors 

Technological Sufficiency 

Instructor’s Efficiency 

Digital Literacy 

Resistance to Change 

Fig. 1   Theoretical framework for AOL scale in developing nations
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Readiness for Academic Engagement (DRAE) scale conceptualizing the user’s individu-
ality considering the students’ behavioral traits. Similarly, Shen et  al. (2013) focused on 
user characteristics (i.e., self-efficacy) to explain online learning experience and accept-
ance. Moreover, several other studies have considered socioeconomic, demographic, and 
psychological factors affecting acceptance of online learning (Francis et al., 2019; Tarhini 
et al., 2016; Tsai et al., 2020; Tzafilkou et al., 2021).

Above all, a multidimensional perspective is needed to evaluate and improve online 
learning. Moreover, research on students’ acceptance of online learning in developing 
nations is quite limited (Ayodele et  al., 2018). Such research is necessary, as education 
infrastructure and academic culture are different in developing compared to developed 
nations (Asabere, 2013). Thus, attitudes toward online learning could also be utterly differ-
ent, and are still going through a transformation (Phutela & Dwivedi, 2020) in developing 
nations.

Research on online learning is extremely limited in Bangladesh; hence, this study is 
conceptualized based on online learning acceptance studies conducted in other countries 
(please see Table 1). Moreover, opinions from students and experts were sought, and six 
factors were identified to be included in the study based on their relevance, applicability, 
and necessity. Hence, this study will introduce a measurement scale of online learning 
acceptance for developing nations exploring six aspects (see Fig. 1 for theoretical frame-
work): (a) student factors: students’ acceptance, digital literacy, resistance to change; (b) 
institutional factors: technological sufficiency, instructor efficiency, and technical assis-
tance. Secondly, the context of online education in developing nations will be discussed, 
especially current conditions in Bangladesh relating to the six factors stated above.

Student‑related factors

Students’ acceptance of online learning

Students’ acceptance of online learning could be defined as an overall indicator of how 
comfortable students are in participating online learning process. The concept of students’ 
acceptance of online learning is not new and can be defined as a strong indicator of usa-
bility of the online learning process (Casaló et al., 2008). Students’ acceptance of online 
learning is assessed through widely used multidimensional components, including overall 
satisfaction (Casaló et al., 2008; Frøkjær et al., 2000; Lee, 2010), willingness to participate 
in the future (Beldad & Hegner, 2018; Lee, 2010; Tang & Chaw, 2016), user recommenda-
tions (Zhang et al., 2019), perceived convenience (Chang et al., 2012), and overall motiva-
tion to use the system (Venkatesh, 2000). Overall satisfaction is influenced by accumulated 
experiences with online learning (Parasuraman et al., 1994). Willingness to participate in 
the future is another indicator of acceptance of online learning (Beldad & Hegner, 2018). 
For instance, if a student is satisfied with the online learning process, the student will be 
more willing to participate in it. User recommendations are a strong indicator of satis-
faction, as well. If students are willing to recommend an online learning system to other 
students, it reflects that students were satisfied and accepted the new learning process as 
an useful one (Lee, 2010; Singh et al., 2020). Perceived convenience is a measure of the 
usability of the online system. Specifically, if the new learning system is inconvenient, it 
is less usable (Chang et al., 2012), so the current study also considered students’ perceived 
convenience. Based on self-determination theory, Chen and Jang (2010) have identified 
extensive implications of the motivation behind acceptance of the online learning process. 
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Hence, this study also incorporated motivation as a contributing element to measure over-
all student acceptance.

Resistance to change

The sudden disruption of the traditional teaching system and shift towards online learn-
ing may incur resistance to change among students (Vivolo, 2016). Resistance to change 
is an essential concept in explaining the students’ acceptance of online learning (Barak, 
2018; Vivolo, 2016). Barak (2018) extensively reviewed students’ resistance to change 
and explained how rigidity might affect key academic skills. Such skills are necessary for 
the practical implementation of knowledge. Due to the COVID-19 pandemic, resistance 
was apparent when HEIs initiated online learning in 2020. Therefore, institutions had to 
motivate their students to participate in online learning in Bangladesh (Majed et al., 2020; 
Saha et al., 2021). Resistance to change is critical factor to explain students’ acceptance of 
online learning. A student’s resistance to accept online learning may also be dependent on 
multiple aspects including academic culture, socioeconomic, and psychological conditions. 
In a developing nation, students’ resistance to accept online learning may occur due to stu-
dents’ lack of adaptability, facilitating conditions, self-efficacy, or community (Dhawan, 
2020; George & Camarata, 1996). In the theoretical model informing this study, resistance 
to change has been considered as one of the explanatory constructs behind students’ satis-
faction. It is assumed to be related to digital literacy, technological sufficiency, instructor’s 
efficiency, and technical assistance.

Digital literacy

Digital literacy supports students’ efficiency in using new technology. This study adopted 
digital literacy as a crucial factor behind students’ acceptance of online learning, reasoning 
that if students can engage in online learning effectively, they will show greater acceptance 
of it (Holden & Rada, 2011). The impact of digital literacy may vary due to differences 
in target populations and technologies. Moreover, digital literacy relates to institutional 
factors as HEIs are playing an important role in mentoring young students (Reddy et al., 
2021). Also, digital literacy may affect students’ perceptions of technological conditions, 
technical support systems, instructor competency, and resistance towards online learning. 
As empirical measures of digital literacy vary (Lyons et al., 2019), the current study modi-
fied previous measurements and developed a new measure to explore digital literacy. This 
new measure is described in the Method section.

Institutional factors

Technological sufficiency

Alenezi et al. (2011) has emphasized technological sufficiency as a core institutional fac-
tor in implementing online learning. Technological sufficiency (i.e., availability of neces-
sary hardware, software, and supporting infrastructure) is a primary issue affecting the 
acceptance of online learning (Tarhini et al., 2016; Teo, 2010). Technological sufficiency 
is a core concern in a developing nation such as Bangladesh. Lack of technological suf-
ficiency may lead to perceived difficulty of use and may negatively impact the acceptance 
of the new technology. Moreover, technological sufficiency is critical for many students to 
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successfully participate in online classes. Technological sufficiency is also a major com-
ponent in explaining the digital divide in developing nations (Saha et al., 2021). Techno-
logical sufficiency influences the feasibility of online learning for students and affects digi-
tal literacy, technical assistance, and instructor efficiency. For instance, customized math 
learning software will aid instructors in communicating with students in online classes. In 
this study, technological sufficiency is measured through availability of hardware (Alshare 
et al., 2011; Blocher et al., 2002; Lee, 2008), availability of software (Almaiah et al., 2019; 
Lee, 2008; Ohliati & Abbas, 2019), and quality of internet access (Dhawan, 2020; Nugroho 
et al., 2021).

Instructor efficiency

Instructor efficiency is often mentioned as a major institutional factor affecting acceptance 
of online learning (Arghode et  al., 2018; Ouyang & Scharber, 2017; Rios et  al., 2018). 
Ouyang and Scharber (2017) extensively discuss instructor influence of online learning 
and conclude that instructors’ lesson plans and facilitation significantly influence accept-
ance of online learning. Moreover, instructor efficiency is a multi-dimensional concept 
that depends on several factors, including communication, feedback, critical discourse, and 
building connections with learners (Arghode et al., 2018). Thus, instructor efficiency is a 
potent catalyst affecting both perceived ease of use and acceptance of online teaching in 
Bangladesh (Al-Amin et al., 2021).

Technical assistance

Technical assistance, a core institutional factor, is associated positively with perceived 
usefulness, and perceived support service quality affects online learning acceptance (Lee, 
2010). Furthermore, the ideology of technical assistance is directly connected to the con-
cept of perceived ease of use. A student will find online learning more accessible if the 
student receives technical assistance when needed (Cheng et al., 2012). This study inves-
tigates whether technical assistance influences students’ acceptance of online learning. If 
technical support is overused, however, students will be underprepared and will be depend-
ent on it.

Online learning in developing nations: current conditions

With increasing accessibility of communication technology in developing nations, online 
teaching offers certain advantages over traditional face-to-face teaching (e.g., access, cost, 
convenience). However, online learning may not be equally effective for all students in 
underdeveloped educational systems (Gulati, 2008). In developing nations, educational and 
communication infrastructure has yet to allow all students to participate in it (Jaffer et al., 
2007). Indeed, multiple studies have noted obstacles related to online learning in devel-
oping nations. For instance, students in India lacked digital knowledge, access to high-
speed internet, and necessary infrastructure and were unsatisfied with quality of learning 
and technical efficiency of teachers (Jena, 2020; Kumar, 2021; Muthuprasad et al., 2021). 
Moreover, online learning failed to produce desired results in Pakistan due to limitations in 
access to high-speed internet, technological infrastructure, and student finances (Adnan & 
Anwar, 2020). Furthermore, only a few educational institutions in Pakistan implemented 
effective online instruction during the COVID-19 pandemic (Ullah et  al., 2021). Similar 
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circumstances were evident in Sri Lanka (Haththotuwa & Rupasinghe, 2021; Howshigan 
& Nadesan, 2021). In Nepal, almost half of online classes were hampered by unreliable 
electricity and internet (Subedi et  al., 2020). Students in Sub-Saharan developing coun-
tries such as Kenya, Ghana, and South Africa faced issues such as limited access to tech-
nological infrastructure, high cost and low reliability of internet service, and low digital 
proficiency (Pete & Soko, 2020). In sum, many developing countries have limited infra-
structure, accessibility to digital devices, and digital proficiency of students and instruc-
tors. All of these may significantly influence the efficiency of online learning and students’ 
acceptance of it.

As a developing nation, Bangladesh is facing similar obstacles. Prior to the COVID-
19 pandemic, online learning was not institutionalized in Bangladesh. On May 7th, 2020, 
HEIs in Bangladesh were formally granted permission to deliver classes and examinations 
online (Abdullah, 2020). The transition from face-to-face to online learning was not easy; 
indeed, the Bangladeshi authority tasked with ensuring quality of education in HEIs in 
Bangladesh expressed concerns about the quality of academic activities in online learning 
(Riyasad, 2020). Moreover, students were stressed and started to express resistance (Kabir 
et al., 2021). At that point in time, the whole education system in Bangladesh was under 
tremendous pressure.

The difficulty of transitioning to online learning in Bangladesh was due to several rea-
sons. Firstly, the country was never prepared for such a major technological shift in higher 
education. Secondly, almost no research on online learning in Bangladesh had been con-
ducted before its implementation there. Also, most of the HEIs in Bangladesh used syn-
chronous general online meeting and conversation platforms such as WhatsApp, Face-
book messenger, and Zoom to deliver online classes. Saha et al. (2021) concluded that the 
remote instruction implemented by HEIs in Bangladesh was unsatisfactory, creating a digi-
tal divide among students. Moreover, Shahriar et al. (2021) concluded that students’ and 
teachers’ lack of digital literacy created inertia in online classes. In addition, several studies 
have reported that issues such as poor technological infrastructure and limited access to 
devices and internet accessibility caused substantial obstacles for HEIs in operating online 
classes in Bangladesh, similar to other developing countries (Islam et al., 2020; Shahriar 
et  al., 2021). However, few studies have discussed how to improve the quality of online 
teaching to promote students’ acceptance of it in developing nations such as Bangladesh.

Hence, along with identifying factors affecting online learning acceptance, it is nec-
essary to assess how to support online learning in developing countries. Supporting and 
enhancing the quality of online learning in developing nations may seem difficult as the 
process requires sizable investments in technology and other related sectors. On the other 
hand, if HEIs in developing nations start to assess their respective online learning pro-
cess, it will provide necessary indications regarding what needs to be improved. Some 
online learning factors (e.g., facilitating condition or technological sufficiency) may not 
be improved instantly, but other factors, such as instructor efficiency or digital literacy, 
could be systematically improved with a reasonable amount of time and effort. Technologi-
cal insufficiency is the main reason behind the digital divide in developing nations (Saha 
et al., 2021) and may require national level interventions to ensure digital fairness among 
students in developing nations. However, technological innovations in designing online 
learning delivery may reduce resource requirements for students to participate in online 
learning process in developing nations. For instance, Zhang et al. (2017) have discussed 
the possibility of customization in mobile phone-based curriculum integration for online 
learning, which could be a breakthrough for developing nations to overcome technological 
insufficiencies.
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Need for an integrated scale for online learning acceptances in developing nations

The need for an integrated multidimensional framework of online learning acceptance is sup-
ported by previous research. First, recent studies indicate that acceptance of online learning 
is not a unidimensional construct (Larmuseau et al., 2019; Sivo et al., 2018). Secondly, the 
perspectives of students from developing nations should be considered when constructing 
an instrument to assess online learning acceptance. At present, however, there are only a few 
established online learning assessments appropriate for use in developing nations. Moreover, 
studies measuring acceptance of online learning in developing nations vary widely in num-
ber, focus, and conceptualizations of relevant constructs. Third, online learning is often imple-
mented in conjunction with traditional face-to-face learning; thus, context-specific assessment 
processes for online learning are more important than ever. Fourth, most extant scales and 
questionnaires related to online learning (see Table 1) were constructed for developed nations, 
whose circumstances differ from those of developing nations. In developed nations, online 
learning has been implemented for decades and evolved as an accepted learning system. For 
instance, student enrollment in online education in the U.S. has been steadily increasing for 
last 14 years (Palvia et al., 2018). Similar growth in online student enrollment was observed in 
Australia during the same time frame (Greenland, 2011). Over the years, institutions in devel-
oped nations amassed experience in online teaching and learning, which influenced HEIs in 
developed nations to develop curriculum, tools, and programs for online learning. Moreover, 
the facilitating conditions necessary for online learning are far better in developed nations 
compared to those in developing nations. On the contrary, online learning is hardly institu-
tionalized by HEIs in many developing nations, and many HEIs in developing nations have 
little experience in developing online teaching and learning process Hence, the online learning 
capacities of developing nations are far behind those of developed nations. The uniqueness of 
these conditions in developing nations may require different resolutions when building and 
assessing online learning acceptance.

Lastly, socioeconomic, and cultural issues have crucial effects on online learning accept-
ance assessments. Students in developed nations have different socioeconomic and cultural 
norms compared to students in developing nations. For instance, the ELAM scale (Teo, 2010) 
was a good fit for British environment but was found inefficient for Lebanese environment 
(Tarhini et al., 2016). According to Tarhini et al. (2016), cultural differences and unknown 
factors may have caused goodness of fit issues with the ELAM scale in the Lebanese envi-
ronment. Additionally, Aguilera-Hermida (2020) assessed students’ attitude and motivation 
towards online learning in USA, Mexico, Peru, and Turkey, and concluded that both attitude 
and motivation differ from country to country. Moreover, item wording, item format and 
assessment perspectives may vary widely from one culture to another (Tarhini et al., 2016).

Hence, this study introduces a new scale formed from reframing and combining prior 
scales to measure institutional and student factors affecting online learning acceptance in 
developing nations.

Research method

To date, little systematic research has been conducted on online learning acceptance in 
Bangladesh. Hence, the initial theoretical framework guiding this study was developed 
based on studies conducted in other nations. In addition, opinions from students and 
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experts were sought, and six factors were identified in this study for inclusion in the AOL 
scale based on their informational and applicability implications.

Research steps

Based on previous literature, this study (a) develops a multidimensional scale to measure 
students’ acceptance of online learning in developing nations; (b) tests the reliability and 
validity of this assessment; and (c) uses it to characterize students’ acceptance of online 
learning in Bangladesh. This assessment is entitled Acceptance of Online Learning (AOL).

The majority of studies of technology acceptance focus on system efficiency or accept-
ance and usability. This study argues that acceptance depends not only on the efficiency of 
the system, but also the individuals who use the system, their perceptions of it, and related 
issues. Above all, students’ resistance to change may impede their acceptance of online 
learning, whereas students’ digital literacy and technological sufficiency, instructor effi-
ciency, and institutional technical support may promote acceptance toward online learning 
in Bangladesh. Moreover, socio-economic, and cultural norms may affect online learning 
acceptance, as well.

Measurements and item generation

Overall, online learning acceptance was measured using five items. Of these items, three 
items were conceptually reframed from Teo Gopal et al. (2021), Casaló et al. (2008), and 
Swan (2001). Technological sufficiency was measured using four items, of which two 
items were obtained from the instrument developed by Sultana and Khan (2019). Instructor 
efficiency was measured using eight items, of which three items were adopted from instru-
ments developed by Gopal et al. (2021), Chen and Chen (2007), and Swan (2001). Digital 
literacy was measured using four items, of which three items were obtained from Tang 
and Chaw (2016). Resistance to change was measured using two items obtained conceptu-
ally from the conclusions of Barak (2018). Technical assistance was measured using three 
items motivated by the work of Green and Denton (2012). Item formatting was changed 
to optimize acquisition of information from students in Bangladesh. All items utilized a 
7-point Likert scale in which 1 represents strongly disagree and 7 represents strongly agree.

Scale development and pre‑testing

The AOL scale was developed using a total of 35 questions, of which nine were demo-
graphic questions and 26 were items contributing to different constructs, such as overall 
acceptance, technological sufficiency, instructor efficiency, resistance to change, and digi-
tal literacy. These items were initially developed based on available literature reviews and 
issues identified in focus group discussions. To improve the quality of the items developed 
for the AOL scale, a small pilot test was conducted to ensure clarity and conciseness. A 
group of 15 students were given the AOL instrument and requested to complete the survey. 
Students were then interviewed about the clarity of each question in the survey. The word-
ing, length and format of the items were further adjusted based on the responses acquired 
in the pilot test. The items of the AOL scale were developed in English as the respondents 
are usually taught in English. These items are given in Table 2.
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Study design, sampling, and data collection

To conduct the study, a cross-sectional study design was implemented. Initially, the tar-
get population of this study was all university-level students in Bangladesh. At the time 
the survey was administered, however, only private universities in Bangladesh had imple-
mented online learning. Hence, students from public universities were excluded as they 
were not exposed to online learning. There is no accessible student database for college or 
university students in Bangladesh; hence, this study adopted a convenience sampling pro-
cedure to collect data from 441 students of private HEIs in Bangladesh. Of the 105 private 
universities in Bangladesh (Hasan & Islam, 2020), this study collected data from students 
of 30 universities across four divisions,1 i.e., Barisal, Chittagong, Dhaka and Rangpur. 

Table 2   Item pool for AOL scale

Constructs Items/questions

Technological sufficiency Sufficient hardware is available to use for online learning (T1r)
Sufficient software is available for the use of online learning (T2r)
Internet access is reasonably fast and constant in your region (T3r)
Downloading online learning content is easy for online learning education (T4r)

Instructor’s efficiency Instructor can stimulate interests in online classes (E1r)
Instructor was efficient in handling web technology (E2r)
We are usually invited to ask questions in online classes (E3r)
Instructor encouraged student interaction (E4r)
Instructors are friendly towards individual students (E5r)
I find it difficult to communicate effectively with my teacher in online classes 

(E6r)
I can ask relevant questions to clarify my confusion in online classes (E7r)
The instructor frequently asks questions to students (E8r)

Digital literacy I have necessary skillset to manage online classes (Cl1r)
I have detail knowledge about functional software application for online learn-

ing process (Cl2r)
How proficient are you in using a computer? (Cl3r)
How frequently you search internet? (CL4r)

Technical assistance Do you have sufficient and specific access to online facilities provided by your 
institution? (AoA1r)

Does your university provide appropriate IT support for students? (AoA2r)
Does your institute have dedicated IT department to support online education? 

(AoA3r)
Resistance to change I don’t think learning through online classes is a good idea (RC1r)

I believe online learning is stressful for me (RC2r)
Students’ acceptance I am satisfied with the online teaching and learning activities (A1r)

In future, I will be happy enroll in online classes (A2r)
I will recommend my friends to enroll in online classes (A3r)
Online classes are convenient for me (A4r)
I am motivated to learn online (A5r)

1  Bangladesh is geographically divided into eight divisions, and all HEIs are located in different divisions.
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Table 3 contains sample characteristics. A similar sampling process is widely used in the 
current literature for scale development and validation (please see:  Bhagat et  al., 2016; 
Glassman et al., 2021; Sun & Rogers, 2021). Moreover, within the student population of 
Bangladesh, participants are heterogenous in nature and capable of providing multidimen-
sional perspectives from students (see Table 3).

Due to restrictions on face-to-face data collection from the COVID-19 pandemic, data 
was collected via an online survey. This survey was sent to respondents via email, and 
they were requested to complete it outside of class and work. The survey response rate 
is approximately 25%. Students were informed that the survey was anonymous, and they 
were requested to ignore any questions that they did not feel comfortable answering and 
informed that they could withdraw at any time. Furthermore, students were informed that 
submission of the survey entails implied consent to participate in the study.

Missing value replacement

After data collection, it was observed that the data contained several missing values across 
different variables. For instance, item T1r had five missing values (out of 441 responses), 
items T2r, E3r, Cl1r, AOA1r, AOA3r and A4r had three missing values (out of 441 
responses), item T3r had two missing values (out of 441 responses), and items T4r, E4r, 
AOA2r, A1r, and A3r had one missing value (out of 441 responses) (see item details in 
Table  2). To evaluate whether these missing values occurred randomly or not, a test of 
Missing Completely at Random (MCAR; (Little, 1988) was performed. The MCAR value 
was not significant, indicating that the missing values occurred at random. As SEM is sen-
sitive to missing values, they were replaced with median values for respective items. A 
similar missing value replacement methodology was suggested by Maniruzzaman et  al. 
(2018), Farrell (2010), and Gómez-Carracedo et al. (2014).

Table 3   Distribution of students’ demographic characteristics in the sample (n = 441)

Students’ academic year Percentage (%) Age Percentage (%)

1st (1st–3rd semester) 28 18–22 44
2nd year (4th–6th semester) 37 22–26 43
3rd year (7th–9th semester) 11 26–32 11
4th year (10th–12th) and above 24 32 or more 2

Urbanization level of students’ 
location

Gender

Capital city 82 Female 45
Divisional city 5 Male 55
District city 7 Percentage of HEIs repre-

sented in the sample
29

Sub-urban city 5
Rural region 1
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Analysis

Analyses were conducted in IBM AMOS 20 and were divided into two parts. In the initial 
stage, the study employed Confirmatory Factor Analysis (CFA) to validate the AOL meas-
urement scale. In the second stage, a Structural Equation Model (SEM) was developed to 
explore causal relations of each construct.

To validate the scale, a CFA approach was taken considering six constructs and 26 items 
to develop the AOL scale (see Table 2 for details). The first CFA model failed to meet the 
required goodness of fit measures. After careful consideration and stepwise deduction of 
each construct and respective items in the initial CFA model, one construct (i.e., resist-
ance to change) and six items were dropped in the final model due to unsatisfactory factor 
loadings (< .6), as suggested by (Lopez et al., 2021). All items contributing to resistance 
to change (i.e., RC1r, RC2r) were dropped, as respective factor loadings failed to meet the 
cutoff point. Furthermore, one item (CL4r) contributing to the construct of digital literacy 
and three items (E6r, E7r, E8r) contributing to instructor efficiency were dropped due to 
unsatisfactory factor loadings. Therefore, the final CFA model was constructed using five 
constructs (i.e., overall acceptance, technological sufficiency, instructor efficiency, and 
digital literacy) and 20 items contributing to these constructs. Based on the covariance 
structure of the primary CFA model, errors for two items of Efficiency (i.e., E1r and E3r) 
and two items of Acceptance (i.e., A2r and A3r) are correlated. To constrain the effects of 
these correlated errors, the study allowed co-variation between the respective error terms 
of these items. These correlated items had similar wordings though their contents differed.

Results

The CFA model fit indices (CFI = .951, RMSEA = .06, NFI = .926, GFI = .912, 
�
2

158
= 439.2 , p < .01) surpass their respective cut off points (Nunnally & Bernstein, 1994). 

Moreover, all standardized loadings for each item obtained in this model are high and 
positively significant. Furthermore, the composite reliability (i.e., internal consistency reli-
ability) value for each construct exceeded the cutoff point of .7 (Nunnally & Bernstein, 
1994). The study also obtained measures for convergent validity by using Average Vari-
ance Extracted (AVE) (see Table 4 for more details). Computed AVE values for each con-
struct exceeded the threshold value of .50 (Bagozzi & Yi, 1988). Discriminant validity of 
the CFA model was assessed through comparisons between respective square root of AVE 
and correlations between constructs (Fornell & Larcker, 1981). The highest correlations 

Table 4   Convergent validity measures for CFA model

Latent constructs Composite reliability 
(CR)

AVE Alpha SQRT (AVE)

Technological sufficiency .83 .55 .83 .74
Instructor’s efficiency .84 .52 .838 .72
Digital literacy .82 .61 .817 .78
Technical assistance .87 .7 .867 .83
Acceptance .93 .73 .935 .85
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between constructs were always less than the square root of the AVE of each construct 
(Farrell, 2010) (see Table  5 for detailed measures of discriminant validity). All avail-
able reliability and validity values for the measurement model indicate that the scale met 
acceptable psychometric criteria with sufficient validity and reliability. Standardized factor 
loadings as well as AVE and Composite Reliability values are presented in Table 6, and the 
estimated CFA model is provided in Fig. 2.

In the second phase of the analysis, a structural equation model was obtained, with stu-
dent acceptance of online learning as the outcome variable. The structural model indicates 
sufficient fit of the data fit (CFI = .94, NFI = .92, RMSEA = .06, SRMR = .05, DF = 2.93, 
p < .01). The squared multiple correlation coefficient obtained from the model indicates 
that 48.9% of the variation in acceptance of online learning is explained by institutional 
and student related factors provided in Fig. 3. The Maximum Likelihood (ML) regression 
coefficient estimate for technological sufficiency is .51, p < .01, indicating that this factor 
had the strongest impact on students’ acceptance of online learning in Bangladesh. The 
ML regression coefficient estimates for instructor efficiency is .305, p < .01, and for techni-
cal assistance is .157, p < .05. On the other hand, the ML regression coefficient estimate 
for digital literacy is statistically non-significant (p > .05) (see Table 7 for details). Hence, 
the model indicates that technological sufficiency, instructor efficiency, and technical assis-
tance have a significant and positive impact on acceptance of online learning. In contrast, 
students’ digital literacy failed to significantly affect acceptance of online learning. The 
fitted SEM model is available in Table 7 and Fig. 3. In summary, from CFA measures, this 
study concludes that the AOL scale developed in this study meets all major psychometric 
requirements, including internal consistency, composite reliability, convergent validity, and 
discriminant validity. Furthermore, the SEM model estimated the impacts of technological 
sufficiency, instructor efficiency, and technical assistance on students’ acceptance of online 
learning in Bangladesh.

Discussion

Online learning will be a critical part of HEIs in Bangladesh, so students’ acceptance of 
it has become immensely important. This study integrated both student and institutional 
factors to develop the Acceptance of Online Learning (AOL) scale to assess students’ 
acceptance of online learning in Bangladesh. The AOL scale was examined and validated 
using confirmatory factor analysis. AOL is a five-factor (i.e., overall acceptance, techno-
logical sufficiency, instructor efficiency, technical assistance, and digital literacy) model 
and AOL constructs were developed focusing on online learning conditions in developing 

Table 5   Discriminant value (DV) for each factor and their bivariate correlations

Technological 
sufficiency

Instructor’s 
efficiency

Digital literacy Technical 
assistance

Acceptance

Technological sufficiency .74
Instructor’s efficiency .59 .72
Digital literacy .73 .56 .78
Technical assistance .53 .68 .40 .83
Acceptance .64 .58 .54 .51 .77
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countries. All constructs adopted by AOL are associated with each other, which indicates 
that online learning acceptance depends on an integrated combination of both institutional 
and student-related factors. For instance, technological sufficiency is highly correlated with 
digital literacy of students, r = .73, p < .01 (please see Table 5), which indicates that digital 
literacy of students is correlated with their access to digital equipment and internet facili-
ties. Moreover, a student with better digital literacy will perceive online learning as more 
acceptable. Also, technical assistance for online education and instructor efficiency are 
strongly correlated, r = .68, p < .01 (see Table 5), which indicates that instructors may fail 
to provide efficient lessons in class unless institutions provide sufficient technical support. 
For instance, in absence of an appropriate learning management system, it is very difficult 
for a faculty member to provide resources to students, which in turn perceive the instructor 

Fig. 2   Estimated five factor CFA model (item definitions are provided in Table 2)
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as less efficient. Furthermore, AOL is developed to assess the feasibility of online learning 
for students in developing nations and adopted a holistic approach to assessment.

AOL was used to explore critical factors affecting students’ acceptance of online learn-
ing in Bangladesh using structural equation modeling (SEM). The results showed that three 
major factors had significant impacts on students’ acceptance of online teaching and learn-
ing in Bangladesh: technological sufficiency, instructor efficiency, and technical assistance.

The findings were consistent with previous studies conducted in developing nations. For 
instance, Ambarwati et al. (2020) concluded that technological conditions affected online 
learning in Indonesia. In addition, institutional factors such as technological infrastructure, 

Fig. 3   Structural Model explaining students’ acceptance towards online learning platforms (item definitions 
are provided in Table 2)

Table 7   Path co-efficient of different factors explaining effects on students’ acceptance of online learning in 
Bangladesh

Factors Unstandardized 
estimate

Standard error Standardized 
estimate

P

Technological sufficiency .51 .104 .395 .00
Instructors’ efficiency .305 .098 .215 .00
Digital literacy .096 .093 .075 .30
Technical assistance .157 .074 .129 .03
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internet access, and access to supporting devices significantly impacted the behavio-
ral intentions of online learners. In Malaysia, Goh and Blake (2021) revealed significant 
impacts of e-learning infrastructure on e-learning acceptance. Furthermore, in four coun-
tries in Southeast Asia, infrastructure, institutional service quality, and instructor efficiency 
contributed to e-learning success (Bhuasiri et al. (2012). These findings are aligned with 
those of other studies regarding instructor efficiency and technical assistance (Arghode 
et al., 2018; Chang et al., 2012; Larmuseau et al., 2019; Lee, 2010; Ouyang & Scharber, 
2017; Rios et al., 2018; Teo, 2010).

However, the combination of AOL constructs is unique from current online learning 
acceptance scales for developing nations. Moreover, the items for each construct and the 
assessment dimensions of AOL differs from current scales. Also, some findings from 
Bangladesh measured using the AOL scale are not aligned with online learning acceptance 
scales or questionnaires developed in other developing nations. For instance, Al-Gahtani 
(2016) concluded that computer self-efficacy significantly affects students’ intentions to 
use online learning, but in Bangladesh, digital literacy of students did not significantly 
affect online learning acceptance. This may indicate that the digital literacy levels of Bang-
ladeshi students are similar. Bhuasiri et al. (2012) explored critical success factors behind 
e-learning in developing nations and revealed that changing learners’ behavior plays an 
important role in successful e-learning implementation. The AOL scale failed to accom-
modate students’ behavioral change even though resistance to change factor was incorpo-
rated in the initial theoretical model.

Conclusion and contributions

This study investigated students’ perspectives towards online learning in a developing 
nation and integrated the findings of previous studies to develop a new assessment tool to 
evaluate online learning acceptance in developing nations. As this study is based on stu-
dents’ acceptance of online learning in Bangladesh, a developing nation, the multidimen-
sional framework developed in this study is applicable to many similar developing nations.

The first contribution of this study is the development of a comprehensive scale to 
assess students’ acceptance of online learning to support it in developing nations. The AOL 
scale will contribute to research and practice in two ways: (1) it will measure both feasibil-
ity conditions and overall student acceptance of online learning, and (2) it is developed for 
recurrent applications. The AOL scale can be used as a base by future researchers to add 
more dimensions to the theoretical framework of online learning acceptance. Even though 
the combination of factors incorporated in the AOL scale is unique, all factors included in 
it are grounded in similar previous scales, such as the ELAM scale (Teo, 2010), the DRAE 
scale (Hong & Kim, 2018), the measurement instrument developed by Shen et al. (2013), 
and the measurement instrument developed by Larmuseau et al. (2019).

Moreover, the AOL scale was designed and developed considering perspectives of stu-
dents from Bangladesh, a developing nation, which are overlooked in the previous litera-
ture. At present, HEIs in Bangladesh are still at a very early stage of implementing online 
learning (Sarker et al., 2019). As online learning has not previously been considered a reg-
ular component of learning in developing nations such as Bangladesh, little research has 
assessed students’ acceptance of online learning in these nations. Due the COVID 19 pan-
demic, many HEIs in Bangladesh and in other developing nations adopted online learning; 
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hence, a validated scale for assessing students’ acceptance of it is needed to ensure achieve-
ment of learning outcomes in online learning environments.

Practically, the AOL scale and the findings from this study will aid academic administra-
tors in implementing and maintaining an effective program of online learning. Acceptance 
of online learning can be assessed at regular intervals using the AOL scale. The overall 
acceptance score of the AOL scale indicates whether students are comfortable with online 
learning or not. Similarly, the AOL score for technological sufficiency indicates whether 
sufficient technological infrastructure is available for students to engage in online learn-
ing. Also, the AOL score for technical assistance indicates whether students are adequately 
supported to engage in online learning by respective HEIs. The AOL score for digital lit-
eracy indicates whether students are sufficiently digitally literate to accept online learning. 
Lastly, the AOL score for instructor efficiency indicates whether instructors are efficient 
enough to conduct online classes. Scores for each construct in the AOL scale indicates stu-
dents’ acceptance of online learning, as implemented by their respective HEIs. Moreover, 
the AOL scale is also suitable for longitudinal applications. This scale can be used as a 
base to customize and develop new scales according to the specific needs of different HEIs 
in developing nations such as Bangladesh.

Limitation and future research

A limitation of the study is that data was gathered from students of private HEIs2 in Bang-
ladesh, as only they had implemented online learning at the time of data collection. Hence, 
it would be ideal for future studies to incorporate responses from students of public HEIs 
in Bangladesh and other developing nations. Moreover, this study did not examine causal 
relations between constructs. Lastly, measures were directly obtained from respondents 
through a self-administered online survey, as opposed to a trained data enumerator-admin-
istered survey. Despite these limitations, the AOL scale is expected to improve the feasibil-
ity and quality of online learning in HEIs in Bangladesh and other developing nations.

Availability of data and materials  The data set analyzed in this study is available from the corresponding 
author upon request.
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