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Abstract: Although the influencing factors on the use of e-learning (EL) were 
examined in previous studies, the physical characteristics of the educational 
environment and their impact on the use of EL during the COVID-19 pandemic 
are still to be investigated. Therefore, to bridge this gap, this study adapted 
TAM as a theoretical model and extended it by adding learning content; and 
lighting and noise as environmental variables. This study aims to investigate 
the effecting factors of EL on Iraqi universities during outbreaks of COVID-19. 
Moreover, the study used an online questionnaire of 455 students of the 
southern region universities in Iraq and Smart-PLS technique for data analysis. 
The findings revealed the relationships amongst the core constructs of TAM 
supported; learning content has a positive effect on perceived ease of use and 
perceived usefulness; moderating effect of environmental factors on the 
relationship between perceived usefulness and intention behaviour was 
supported. The implication is that the decision-makers of EL should focus on 
factors that play an influential role in promoting students’ use of EL. 
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1 Introduction 

In late December 2019, coronavirus-19, popularly known as COVID-19, was first 
recognised in Wuhan, China, which became widespread in more than 200 countries (Shen 
and Ho, 2020; Temsah et al., 2020). On 11 March 2020, the World Health Organization 
(WHO) announced COVID-19 as a global pandemic (Adnan and Anwar, 2020; Kapasia 
et al., 2020). Therefore, several procedures were issued by the majority of governments 
to inhibit the spread of this pandemic, such as stay-at-home instructions and social 
distancing. On 10 May 2020, the WHO stated that the COVID-19 pandemic affected the 
lives of millions of people worldwide, such as researchers, academics, and students 
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(Hussein et al., 2020). One of the impacts is the closures of schools and higher education 
institutions (HEIs) for inhibiting the spread of a pandemic. Due to the imposition of 
closure for a long time, the lockdown has caused a heavy use of online technology to 
continue the learning process for learners, instructors, and other stakeholders. 

The need to use technologies for educational purposes during the pandemic is 
unavoidable; this issue has been addressed by some current studies (such as Kerres, 2020; 
Mailizar et al., 2020; Wang et al., 2020). One of those technologies used during the 
pandemic of COVID-19 is e-learning (EL). According to Sukendro et al. (2020), EL 
refers to an innovative approach to provide excellent educational services with a flexible 
and personal platform to learners, to continuously enhance their knowledge, skills, and 
other results (Saxena et al., 2020; Shah et al., 2021). EL is considered an alternative 
method to traditional learning during this unprecedented time. 

Online learning could not happen overnight. At this point, the rapid transformation 
may be facing various challenges and obstacles (Crawford et al., 2020). But since no one 
knows when this pandemic will disappear completely, educational institutions worldwide 
have decided to use the technical resources that are already available to create online 
educational material for students from all academic fields (Kaur, 2020). Online learning 
can be effective in developed countries (Basilaia and Kvavadze, 2020; Mutambara and 
Bayaga, 2021); but it is not produce desired results in some developing countries due to 
several challenges such as the lack of infrastructure, access to the internet, reliable 
internet connections, and unstable electricity, as well as the lack of funds allocated to the 
information and communication technology (ICTs) initiatives in the higher education 
sector that hinders the process of EL especially for learners who inhabit in rural areas and 
who have low of income (Glood et al., 2018, 2019). Iraq is not excluded from the 
developing countries’ conditions, but also it has a different case due to wars and civil 
conflicts that continue until now. Bahloos et al. (2021) asserted that Iraq is different from 
other developing countries due to the conditions and challenges it suffers from 
(environmental, economic, technological, and political conditions). AbdulRazak and Ali 
(2019) reported that several issues faced the EL implementation in Iraq (e.g., the lack of 
technology infrastructure, accessibility and reliability of the internet, and instability of 
Electricity). 

On the other side, in the current time of the COVID-19 pandemic, the lockdown of 
Universities and higher educational institutes has caused enforced students to pursue their 
online classes for continuing their learning (Baber, 2020). This situation forced students 
to work from home as a workspace, which plays an influential role in using or continuing 
to use online learning (Douglas et al., 2020; Legido-Quigley et al., 2020). Poor design of 
workspace represents a risk factor for students due to the uncomfortable conditions; they 
are exposed to, especially when they force to work for several consecutive hours a day, 
which affects their well-being (Samuel et al., 2016). Poor workspace design causes 
students forced into uncomfortable physical postures, which make musculoskeletal 
disorders (MSDs). These conditions may represent a risk for students. Therefore, the 
comfortable design of the workspace supports the students’ use of the EL platform. For 
example, Parvez et al. (2019) stated that sitting for a long time on inappropriate furniture 
and poor posture caused students to suffer from various types of MSDs. 

Similarly, a study conducted by Aghahi et al. (2018) explained that up to 69% of 
students reported discomfort in their body; 23% of them had felt pain in their hands and 
elbows, and 19% had experienced headaches due to inappropriate furniture and spaces 
for students. Likewise, other authors have found that students may be exposed to work 
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environment hazards caused by environmental factors. Also, Zhong et al. (2019) reported 
that the lack of fresh air or exposure to high hot, cold, humid conditions, noise, and 
extremely bright or dark lighting, can negatively influence students in online classes. 
Therefore, it is clear from previous information that students could be exposed to 
uncomfortable and unsafe conditions in the online classroom that may be affecting their 
use of EL platforms. According to the literature review, there is a lack of literature 
explained the influencing of environmental conditions (such as noise and lighting) on EL 
during outbreaks of COVID-19 in developing countries. In addition, studies related to the 
implementation of EL are still limited in developing nations. Consequently, this study 
aims to determine the effecting factors on the use of EL among Iraqi universities student 
during the period of outbreaks of COVID-19. This study adapted the technology 
acceptance model (TAM) as a theoretical model and extended it by adding learning 
content (LC) as external variable and environmental factors (lighting and noise) as 
moderators’ variables. In line with that, the main research question that this paper trying 
to answer is: What are the factors that influence the use of EL among Iraqi students of 
higher education during the period of outbreaks of COVID-19. 

The rest of this article is organised as follows: Section 2 introduces related studies 
(including the research model and hypotheses). Section 3 provides the method of the 
research study (including instrument, data collection). Section 4 introduces the results of 
the study, while Section 5 discusses the results. Finally, Section 6 concludes the study. 

2 Related works 

2.1 Technology use during COVID-19 in education 

In most governmental institutions, especially educational institutions, the implementation 
of ICT is a critical agent for advancing teaching and learning, which prompted the 
countries to invest in developing the ICT infrastructure and maintenance (Chuang et al., 
2015; Javed and Samara, 2019; Thorpe and Alsuwayed, 2019). Therefore, users’ 
intention to use and use the technology is investigated extensively in information science 
in different contexts (Smarkola, 2007). Due to the COVID-19 pandemic, enthusiasm in 
users’ intention has risen toward using the technology in the education environment; 
because technology usage is considered a critical factor to determine the success or 
failure of technology (Davis, 1989). 

In actuality, when crises and wars break out amongst countries, societies begin to 
adapt themselves to existing emergency conditions. The Coronavirus pandemic is an 
emergency condition that has spread to nearly 200 countries. This pandemic has severely 
affected most sectors, especially the education sector. In the education sector, schools and 
universities have been closed to prevent the spread of the Coronavirus. According to 
United Nations Educational, Scientific and Cultural Organization (UNESCO) (2020), 
school closures have affected more than 1 billion students worldwide due to the  
COVID-19 pandemic. At the same time, the pandemic provided an opportunity to exploit 
and use modern technologies to change and facilitate the learning process (Abbasi et al., 
2020). 

In the education sector, during the outbreak of Coronavirus, most educational 
institutions in the world made great efforts to continue the education process. And put it 
on the right track by exploiting technologies that support EL. Therefore, investigating the 
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factors that predict the use of EL during the Corona pandemic is a critical issue. The next 
sub-section will discuss the role of EL in HEIs. 

2.2 EL in HEIs 

EL indicates the process of learning based on the internet to make students more 
independent and improve student-centred learning (Schworm and Gruber, 2012). 
Furthermore, AbdulRazak and Ali (2019) asserted that EL allows free access to the 
internet without regard to time and places constraints through web technologies to 
enhance learning. It has features (e.g., chat rooms, whiteboards, discussion forums, polls, 
quizzes, and surveys) that provide students to share LC and communicate online 
synchronously and asynchronously (Islam and Azad, 2015). Therefore, most countries 
worldwide (e.g., British, Malaysia, Singapore, Australia, USA, Finland, Tunis, Saudi 
Aribia, Jordan, Egypt, United Arab Emirates) were adopted EL due to its huge benefits 
for educational institutions and the learning process (universities and schools); these 
benefits centred on both students and teachers (Sánchez-Gómez et al., 2020). In other 
words, EL adoption focuses essentially on the needs of students and provides an effort for 
the teacher in delivering information. Elameer and Idrus (2011) stated that ‘dealing with 
the inability of the staff in the university to make a digital curriculum to complement 
student classroom learning’ is considered the main benefit of EL. Also, Elameer and 
Idrus (2010, 2011) reported that EL supports student-centred education, addresses the 
need for up-to-date information, and utilises the latest ICTs to enhance student learning. 
Smedley (2010) confirmed that EL provides much flexibility of time and place, improves 
the learning efficacy, and displays abilities to support communications among the 
students. 

Since 2003, Iraq has witnessed exceptional circumstances such as wars and civil 
conflicts and a breakdown in its infrastructure. As well as, most of the public/private 
sectors in Iraq also collapsed, and the higher education sector was not excluded from 
them. The higher education sector is like other sectors whose infrastructure has collapsed 
during the violence and civil conflicts that Iraq has passed. UNESCO reported that from 
2003 to 2012, about 500 academics and professors of higher education were killed 
(AbdulRazak and Ali, 2019). Comparing Iraq with the neighbouring countries, many 
obstacles have delayed Iraq in keeping pace with technological development. These 
challenges included inappropriate costs, insecurity, and lack of readiness (Matar et al., 
2011). The first Iraqi use of EL was in 2010; Moodle was implemented and used through 
limited departments of Iraqi universities (Elameer and Idrus, 2010). In 2015, most 
institutions and universities used Moodle (Al-Din and Al-Radhi, 2007). Since 2016 till 
now, there has been a great effort and attempts to make Iraq keep pace with the current 
technological development. At the same time, there are several projects launched 
annually to create EL platforms to meet the acute shortage in Iraqi educational 
institutions. Generally, these platforms are still working well, but Iraqi universities still 
need further development and progress to regain their place among their peers from 
neighbouring countries. 

2.3 EL: TAM perspectives 

In spite of the advance made in educational technology, there are some issues related to 
the appropriate and sufficient adoption of technology by students that still exist (Al-Qirim 
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et al., 2018). This lack of use of technology in a higher education institution may be 
caused by some obstacles such as technology infrastructure, instructors’ effort, 
technology contentment, students’ proficiency, attitudes toward technology, and the 
resistance of students to transform (Luan and Teo, 2009; Althunibat, 2015; Kim and Park, 
2018; Teo et al., 2018).With the rising dependence on technology in educational society, 
determining the main factors that influence on the intention to use technology among 
students is still a critical concern (Tarhini et al., 2017; Raza et al., 2018). According to 
previous studies, the motivation forces for intention to use technology among students 
can be illustrated through studying the technology acceptance (Al-Emran et al., 2016). 

Through reviewing the literature, many frameworks/models were used to investigate 
the acceptance, usage, understand, and integration of technology (Venkatesh et al., 2012). 
The TAM as a model (developed by Davis in 1989) considers as one of the most 
important of the Information system (IS) models, which have been widely applied by 
researchers to examine the factors that impact users’ intention to use and use of 
technology (Sánchez-Gómez et al., 2020). Users’ intention to use innovation is a result of 
various factors including cultural and social influence. Furthermore, the TAM model has 
been vastly applied in developed countries; while there have been a few studies that 
applied this model in developing nations, especially in Middle East countries such as Iraq 
(Nicholas-Omoregbe et al., 2017). Due to this model was developed and tested in 
Western countries; the findings may not apply to non-Western developing countries 
(Tarhini et al., 2016). 

In the original model of TAM, Davis (1989) defined the attitude as the “people’s 
feeling, whether positive or negative, as regards the behavioral intention towards 
accepting the use of a system, is predicted by their perceived usefulness (PU) and 
perceived ease of use (PEOU)”. On the other hand, DeLone and McLean (2003) and 
Mohammadi (2015) reported that the intention to use construct can be considered as an 
attitude. In the context of the current study is EL which a mandatory system becomes 
during the period of the COVID-19 pandemic. During the outbreak of Coronavirus, most 
educational institutions in Iraq made great efforts to continue the education process by 
moving to EL. The sudden transition from traditional learning to EL with low experience 
of the new technology, most students are not familiar before with this technology, lack 
supporting resources (access to the learning centre, library, interaction with professors, 
etc.). Making students face difficult challenges during the transition process to EL. 
Therefore, they felt pressured and more responsibilities which led to confusion and 
uncertainty about using EL, leading to their hesitation to clarify their attitudes towards 
EL. The second reason, DeLone and McLean (2003) asserted that intention to use can 
also be considered an attitude. A third reason, although some studies indicate a positive 
attitude of students toward using EL during the crisis (Allo, 2020), some studies are 
inconsistent with other studies, such as the study conducted by Popa et al. (2020) on 
students in Eastern Europe. This study confirms the negative attitude of students towards 
the use of EL. Lu and Viehland (2008) claimed that the relationship between attitude and 
behaviour intention is not supported. Consistent with this, Davis et al. (1989) have also 
proven that attitude may not be a strong determinant of intentions in workplace settings. 
Buabeng-Andoh et al. (2019) and Muhaimin et al. (2020) by their studies confirmed this 
finding. However, PU was not a strong predictor of attitude. Davis et al. (1989) suggest a 
weak direct link between PU and attitude. Furthermore, DeLone and McLean (2003) 
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asserted that intention to use can be considered an attitude. Therefore the attitude 
construct was excluded from the current study. 

In the first model of TAM, Davis (1989) described behavioural intention (BI) as ‘the 
degree to which people perform or not perform for specific future behaviour’; it is 
predicted by the usefulness and PEOU. Besides, PEOU is predicted by the PU also 
reported. Finally, the actual use of a system (dependent variable) is predicted by BI. In 
various contexts, several studies have presented some external constructs to accompany 
the TAM constructs (such as Abdullah and Ward, 2016; Kemp et al., 2019;  
Aguilera-Hermida et al., 2020). Specifically, in the EL context, several researchers used 
the TAM model as the theoretical model and extended it by adding different external 
constructs (Alshare et al., 2011; Sharma et al., 2014; Cakır and Solak, 2015; 
Mohammadi, 2015; Ramírez-Correa et al., 2019; Al-Okaily et al., 2020). 

2.4 Research model and hypotheses 

As mention above, several previous studies have adapted the TAM model to explore the 
factors that predict the use of EL. In the same way, this study proposes an extended 
TAM-based model to investigate factors predicting the use of EL during the coronavirus 
pandemic. Firstly, LC was presented as the external variable to accompany the core 
TAM-based constructs. Secondly, environmental factors (lighting and noise) were 
introduced as moderators’ variables to investigate their effects on the use of EL during 
the coronavirus pandemic among students of Iraqi universities. This section will present 
the constructs of the research model and its hypotheses. 

LC refers to the extent to which the learning materials provided to students are correct 
and available in an orderly and timely manner; the LC includes material of courses, 
quizzes, and collective learning (Wu et al., 2012; Uppal et al., 2018). Lederer et al. 
(2000) confirmed that ‘ease of understanding and ease of finding contents (material of 
courses and quizzes) predict ease of use’. It implies that if the services of EL are 
presented with correct, plentiful content and available in an orderly and timely manner to 
meet the needs of students, students will be more likely to feel that the use of EL services 
is easy. In the context of EL, the services that focus on learners and deliver the correct 
and available content will facilitate the perceived ease of EL use. Furthermore, DeLone 
and McLean (1992) postulated in their model that information quality has a significant 
impact on user intention. Komito (2007) confirmed that LC quality has a significant 
effect on PU. It implies that students acquisitive a new LC may make students feel that 
EL is a beneficial method of gaining new knowledge. Therefore, the following two 
hypotheses were proposed: 

H1 LC has a positive effect on students’ PEOU of EL during the COVID-19 pandemic. 

H2 LC has a positive effect on students’ PU of EL during the COVID-19 pandemic. 

PEOU as one of the main factors of TAM, is defined as the level at which students’ 
believe that using EL during COVID-19 will be easy and free of effort. In the literature 
review, several previous studies (Šumak et al., 2011; Chen and Tseng, 2012;  
Buabeng-Andoh et al., 2019; Muhaimin et al., 2019; Shah et al., 2021) revealed that 
PEOU was one of the exogenous constructs to be significant in predicting BI for EL use. 
It implies that the easier to use EL, the more positive the intention to use it; thus higher 
the probability that it will be used. Moreover, Halawi and Mccarthy (2008) and  
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Ramírez-Correa et al. (2019) and Mohammadi (2015) reported that PEOU was significant 
in predicting PU for EL use; as well as, Chen and Tseng (2012) said that PEOU has an 
indirect effect on the intention to use through PU. However, the inconsistent relationship 
between PEOU and BI, PU surfaced also in the EL studies (e.g., Saadé et al., 2009).These 
lead to the following hypotheses: 

H3 Students’ PEOU positively affects their BI to use EL during the COVID-19 
pandemic. 

H4 Students’ PEOU positively affects their PU of the use EL during the COVID-19 
pandemic. 

PU refers to the level of students’ believes that using EL during COVID-19 would 
support and enhance the continuity of their learning process (Davis, 1989). Mohammadi 
(2015) stated that PU is considered a key determinant of intention to use that encourages 
IS users to use more user-friendly technologies, which gives users greater freedom. In 
other words, an individual’s desire to use a particular IS for his activities depend on his 
perception of its use (Hanafizadeh et al., 2014). PU found to have a positive impact on 
intention to use EL (Šumak et al., 2011; Chen and Tseng, 2012; Chow et al., 2012; 
Mohammadi, 2015; Ramírez-Correa et al., 2015; Arthur-Nyarko et al., 2021). As a result, 
the more PU of EL, the more positive is the intention to use it; the probability of its use 
increases. Therefore, the authors expected that the PU maybe has a strong correlation 
with BI to use EL during COVID-19. Thus, the following hypothesis presented: 

H5 Students’ PU positively affects their BI to use EL during the COVID-19 pandemic. 

Finally, this study includes the BI, based on the TAM, which indicated as students’ 
intention to use EL during COVID-19. BI plays a significant role in the actual use of an 
IS (Davis, 1989). Moreover, DeLone and McLean (2003) considered the intention to use 
as an attitude. Based on the previous studies that revealed BI was significantly related to 
the actual use of EL (Teo et al., 2008; Alkhalaf et al., 2012; Hassanzadeh et al., 2012; 
Ramírez-Correa et al., 2015; Arthur-Nyarko et al., 2021). Therefore, this study expects 
that BI has a significant relationship with the actual use of EL during COVID-19. Thus, 
the following hypothesis proposed: 

H6 Students’ BI to use positively affects their actual use of EL during the COVID-19 
pandemic. 

2.4.1 The moderating effect of environments variables (noise and lighting) on 
EL during the CONID-19 pandemic 

A moderator variable refers to the variable that influences (positive or negative) the 
relationship between two variables (Dawson, 2014). Broekhuizen and Huizingh (2009) 
recommended that examining the moderating effect is significant to researchers. Henseler 
and Chin (2010) strongly recommended future research involving a moderator because 
there is a gap in the literature regarding the studies with moderators. Therefore, this study 
involves and testes the role of environmental factors (lighting and noise) as a moderate 
effect on using EL during the COVID-19 pandemic. 

On another side, The COVID-19 pandemic and the mandatory stay-to-home period 
forced university students had adopted online classes rather than traditional classes to 
continue their learning. This transition required them to adapt themselves to new 
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technologies and environmental conditions that were different from the classrooms at 
their university. Specifically, these new environmental conditions can be uncomfortable 
and may impact the students’ desire to use EL (Gilavand and Hosseinpour, 2016). In the 
education process, the place of study plays a critical role in the students’  
learning outcomes (Buchari and Matondang, 2017). Therefore, the learning process 
requires a calm atmosphere rather than any inconveniences (e.g., noise, lighting), which 
are considered environmental variables. Moreover, Choi and Suk (2016) and 
Realyvásquez-Vargas et al. (2020) asserted that the studies investigated the influence of 
environmental conditions factors on online learning of university students are still very 
limited. 

Lighting problems are considered one of the significant physical characteristics of the 
educational environment that may affect the use of traditional or technological 
educational systems. The primary purpose of adequate lighting levels is to make the 
learning environment more comfortable and with less effort to learn. Samani (2011) 
asserted that understanding the influences of lighting levels in educational places can 
enhance the learners’ behaviour toward using learning systems. Therefore, the lighting of 
learning place is a relevant aspect of students’ behaviour (learners) and performance 
during the education process because the lighting has a direct relation with students’ 
development (Oselumese et al., 2016). It implies that the right type of lighting in the 
environment can help people to be better see what they are doing and make the task 
easier to do. On the other hand, light has different resources and types of natural light to 
artificial light. Having daylight in educational places is very important and beneficial, but 
a daylight source in classrooms or learning places is not practically possible. 

Maldonado-Macías et al. (2014, p.20) cited that “lighting to be effective, daylight 
must be supplemented by automatically controlled electric lighting that dims response to 
daylight levels”. It shows that good lighting in educational environments is achievable by 
integrating direct and indirect lighting. Therefore, this study also focused on the impact 
of light level (both artificial and natural) of learning place (home or classroom) on the 
students’ behaviour intention to use EL. Poor lighting in learning places may cause 
discomfort, poor performance, and some visual injury such as burning eyes, exhaustion, 
and headaches among students (Samani, 2011). Moreover, Oselumese et al. (2016) 
asserted that poor lighting leads to discomfort, unwillingness to use education systems, 
and thus poor academic performance. The poor lighting level and the lack of attention to 
improving it or using daylight only are critical problems that face students in the learning 
environment (Lyons, 2001). Explicitly, when students have a learning place with not well 
control of lighting level, their behaviour may be affected negatively toward the education 
process (Johnson, 2015). 

The previous information revealed that students can be exposed to uncomfortable and 
unsafe environmental conditions during their using online learning, and consequently, it 
may lead to reluctance to use EL. One of these environmental conditions is lighting level 
impacts on the students’ behaviour to use learning systems and their performance in 
learning places. For instance, the study conducted by Hviid et al. (2020) revealed whether 
lighting impacted the students’ abilities or not. Ninety two students have participated in 
this study to measure processing speed, concentration, logical reasoning, and students’ 
math solving abilities under lighting’s different levels. It found that when the lighting 
level constantly changed from warm light of 2900 K-450 lux to a dynamic cool light of 
4900 K-750 lux, the processing speed, concentration, and math skills improved (6.6%,  
p < 0.001, 8.3%, p < 0.001, and 11.8%, p < 0.006, respectively). Furthermore, Sleegers  
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et al. (2013) observed a positive effect of dynamic lighting on the concentration of Dutch 
elementary students. In support of this argument, Wessolowski (2014) recorded a 
significant impact of the lighting on the behaviour of German students. He found an 
improvement in the students’ performance in terms of increased reading speed, decreased 
errors, and decreased hyperactive behaviour. Although these studies found a positive 
effect of lighting on the students’ behaviour to use learning systems and their 
performance in learning places, as mentioned above, some studies have disputed these 
effects. For instance, Zhong et al. (2019) claimed that very bright or dark lighting could 
negatively influence students’ attendance in their online classes and their academic 
performance. Moreover, Gilavand and Hosseinpour (2016) investigated the effect of 
classroom lighting on the learning process of primary school students, with a sample 
comprising 210 students from Ahvaz, Iran. They did find that classroom lighting has a 
significant effect on primary school students’ learning process. In developing countries, 
especially countries that suffer from poor electricity, students face several challenges in 
using EL from home compared with students in developed countries. It implies that less 
electricity leads to less lighting, where lighting has a primary role in the success of EL 
during the COVID-19. 

As a consequence of the above, there is an inconsistency in the findings regarding the 
influence of lighting on the students’ behaviour to use learning systems and their 
performance in learning places; this study attempts to explain this phenomenon in an 
unstable environment (COVID-19 pandemic) in a different context, such as Iraq. 
Specifically, this study tries to test the moderating effect of lighting (LG) on the 
relationships between PEOU, PU, and BI. Moreover, Sleegers et al. (2013) emphasised 
that researchers should do more research on the importance of lighting for learning. 
Therefore, this study was conducted in Iraq, which suffered and still suffers from 
continuous electric cuts, especially in rural areas, that may impact the use of EL among 
students. Therefore, the following hypotheses were proposed: 

H7 The relationship between PEOU and BI is moderated by lighting while using EL 
from home during the COVID-19 pandemic. 

H8 The relationship between PU and BI is moderated by lighting while using EL from 
home during the COVID-19 pandemic. 

Noise defines as undesirable sounds that can affect the individual both physically (like 
hearing loss) and psychologically (like nuisance and frustration) (Abbaspour et al., 2015). 
Noise considers as one of the critical factors that affect the learning environment 
worldwide, especially in urban areas (Bulunuz et al., 2017). The affecting of noise on the 
learning environment can be lead to several troubles in students like less hearing and poor 
communication and intelligence. Buchari and Matondang (2017) confirmed that noise in 
the learning environment influences the teaching and learning process. 

In the literature, there are several previous studies that addressed the impacts of noise 
on the learning process. For instance, Braat-Eggen et al. (2017) applied a questionnaire 
from five studying environments in the Netherlands to investigate the effect of noise on 
students when they performed their tasks. Their study revealed that when students 
performed complex tasks like tests, reading, or writing, nearly 38% of them were 
distracted due to the noise. In addition, Batho et al. (2020) studied the effect of noises on 
the educational performance of youth that have attention deficit trouble (N = 52). The 
research revealed that noise improves students’ reading and writing performance, but the 
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accuracy of their writing did not vary or improve. Likewise, Smith (2017) studied the 
influencing factors on the achievement of universities students. Their study used a 
questionnaire to collect data from a sample comprised of 327 university students. This 
research showed that the noise was not directly related to students’ academic 
achievement. 

In addition, Bhang et al. (2018) examined how high noise influenced the students’ 
learning performance. Their study (a sample of 268 students) revealed that the noise 
significantly influenced the continuous performance of the students. This agreement with 
Realyvásquez-Vargas et al. (2020), noise has a significant impact on students such as 
concentration deficits, which may lead to poor performance of the students. In the same 
way, this study conducts in Iraq as one of the developing countries that suffered and still 
suffer from the deployment of the COVID-19 disease, where the outbreak of COVID-19 
forces most students to stay at home and adopted online classes rather than traditional 
classes to continue their learning. On another side, most Iraqi students live with large 
families in small houses, and in addition to the loud sounds of cars and motorbikes out of 
their homes, all those noises may affect the students’ desire to use EL. Therefore, 
hypotheses H9, H10 are proposed: 

H9 The relationship between PEOU and BI is moderated by noise while using EL from 
home during the COVID-19 pandemic. H10: The relationship between PU and BI is 
moderated by noise while using EL from home during the COVID-19 pandemic. 

Figure 1 Proposed model 

 

3 Method 

The Iraqi government announced education institutions’ closures on May 20, 2020, as a 
procedure to prevent the COVID-19 separation. In this period, the current study was 
conducted from April 2021 to Jun 2021 by using an online survey approach. This study 
used the quantitative method due to the number of participants and the geographical 
coverage. Furthermore, this study aimed to investigate the interrelationship of various 
independent and dependent variables among students of pharmacy colleges of Iraqi 
universities in the southern region of Iraq. The research model was evaluated using the 
partial least squares-based structural equation modelling (PLS-SEM) procedures. 
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3.1 Instrumentation 

This study uses the survey questionnaire as an instrument to collect data from 
participants; it was developed based on previous studies that reflect the constructs as 
identified in the research model. The survey questionnaire consisted of seven constructs 
(PEOU, PU, BI, LC, use of EL during the COVID-19, noise, and lighting) to reflect the 
current research model structure. The items for each construct were adapted from valid 
and reliable survey instruments items from various earlier studies, then refining them to 
suit the current study context (COVID-19 and EL). In more detail, the survey instrument 
has consisted of 28 items. They were PEOU construct (four items), PU (four items), and 
BI (three items) were adopted from Davis (1989) and Khan et al. (2021); while the four 
items for the LC construct were adopted from the studies of Lee et al. (2009) and Saxena 
et al. (2020). The construct of use of EL during the COVID-19 (ULCO) was assessed 
through four items derived from DeLone and McLean (2003) and Alshare et al. (2011) 
and Sukendro et al. (2020) measurements, whilst noise (NIS) construct was measured by 
five items adapted from Banbury and Berry (2005) and Alzahrani and Goodwin (2012) 
and Bulunuz et al. (2017), Pillay and Vieira (2020), Realyvásquez-Vargas et al. (2020). 
Finally, the lighting (LGH) construct was measured by four items drawn from the Mills 
et al. (2007) and Michael and Heracleous (2017) and Realyvásquez-Vargas et al. (2020). 
All items were evaluated according to a five-point Likert scale indicating students’ 
answers, strongly agree (5), agree (4), nature (3), disagree (2), and finally strongly 
disagree (1). 

At first, the survey questionnaire was pilot-tested to establish the validity and 
reliability of the content, to define whether it was understandable, suitable, and plain to 
the target population. The content validity was revised by four academic experts in the 
study field from Iraq and Malaysia using the Google meets application. The survey 
questionnaires were pilot-tested with 100 students of the pharmacy college of Thi-Qar 
University not involved in the current study. The experts’ and students’ comments were 
used to improving the survey instrument. Additionally, the internal consistency of items 
was examined by performing a Cronbach’s alpha reliability test. This test showed that 
constructs have Cronbach’s alpha coefficient values ranging from 0.702 to 0.902 
indicating good reliability of the constructs (see Table 1). Furthermore, the survey 
questionnaire instrument translates using back translation, English and Arabic language 
(Behr, 2017). 

3.2 Data collection 

The current study adopts a quantitative research method due to a large number of 
participants and wide geographical coverage. Sekaran et al. (2007) asserted that 
quantitative research deals with a huge number of respondents and wide geographical 
coverage. Furthermore, Creswell (2009) asserted that quantitative research is a deductive 
approach, in which hypotheses are developed based on theory and data are collected to 
test the hypotheses. The Study was conducted in four public universities of the southern 
region of Iraq. The reason to choose the southern region rather than middle and northern 
regions of Iraq is the southern region is more stability than other regions that suffering 
Political and civil conflicts and at low cost of travelling between southern’ universities. 
These universities are Basra University, Thi-Qar University Misan University, and  
Al-Muthanna University. In addition, According to Sekaran et al. (2007, p.265) ‘a 
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population refers to the entire group of people; events or topics of interest that the 
researcher wishes to investigate’. The target population in this study consists of all the 
students of fourth and fifth stages (second semester of academy year 2020–2021) of the 
pharmacy college of each university, due to these stages’ students have more experience 
of computer skills than other stages’ students. According to department of students’ 
issues at each pharmacy college, the total number of fourth and fifth stages (second 
semester of academy year 2020–2021) was 940 students as following: Basra University 
(260 students), Thi-Qar University (234 students), Misan University (216 students), and 
Al-Muthanna University (230 students). 

According to the current study’s aim, a purposeful sampling technique was used to 
investigate the study hypotheses. The prime purpose of this sample, as stated by Cohen  
et al. (2011), is ‘assess knowledgeable people who have in depth knowledge about a 
particular issue’. Therefore, the main purpose of the sample in the present study is to 
relate the participants with the study subject, regarding the influencing factors on the use 
of EL, ultimately to enable the students to present reliable data. 

During the closure of schools and educational institutions and the outbreak of the 
Coronavirus, the survey was distributed using the Google form application. Through the 
specialist groups in the Telegram application for fifth and fourth stages students of each 
pharmacy college of each university, and obtaining permission from the deans and 
supervisors concerned of each group, and gain their approval for distributing the 
questionnaire in all groups. The survey questionnaire was conducted over two months 
from 12 April 2021 to 10 June 2021 for collecting data. The researchers were able to 
obtain 455 respondents’ answers out of the total number of students (354 respondents 
were female, and 101 respondents were males). All return answers were filed into 
Microsoft Excel and moved to the Smart-PLS. Furthermore, in terms of demographic 
variables, the variables’ statistical frequency distribution in the questionnaire was 
categorised and shown in such a way that the originality of the research is reflected. 
Therefore, the demographic information for respondents of this study can be seen in 
Appendix. 

4 Results 

The proposed model was analysed using the PLS-SEM technique. According to Chin 
(1998), the results report into two steps. The first step is to evaluate the measurement 
model, which refers to test the measures’ reliability and validity. The second step is to 
evaluate the structural model, which refers to test the hypothesised relationships. The 
following subsections will discuss the measurement and structural models in detail. 

4.1 Measurement model assessment 

The measurement model indicates the assessment procedures to test the measures’ 
reliability and validity. Reliability evaluates through composite reliability (CR) and 
Cronbach’s alpha (Bagozzi and Yi, 1988). The findings of the current study reported that 
the Cronbach values (α) ranged from 0.702 to 0.902, above the acceptable threshold of 
0.60 (Hair et al., 2014b) and also the values of CR ranged from 0.817 to 0.939, above the 
acceptable threshold of 0.70 (Bagozzi and Yi, 1988). Therefore, the reliability of all 
constructs of the research model is available, as shown in Table 1. 
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Whereas the constructs’ validity is evaluated by convergent validity (CV) and 
discriminant validity (DV), for conducting the CV test, the average variance extracted 
(AVE) and factor loadings have been used. According to Fornell and Larcker (1981), 
when all variables have AVE values above 0.50, the CV is confirmed. Therefore, all 
AVE values are above 0.50 (as shown in Table 1), which implies that the CV is 
confirmed. Moreover, the results of the algorithm process in PLS-SEM reveal that the 
loadings of items ranged from 0.634 to 0.930. All items implemented the recommended 
loading values of > 0.5 (Chin, 1998), as shown in Table 1. This implies that the CV is 
confirmed. 
Table 1 Measurement properties of constructs 

Construct Item Loading Cronbach’s alpha CR (AVE) 
Behavioural intention (BI) BI1 0.902 0.902 0.939 0.837 

BI2 0.930 
BI3 0.912 

Learning content (LC) LC1 0.818 0.788 0.876 0.701 
LC2 0.833 
LC3 0.860 

Perceived ease of use 
(PEOU) 

PEU1 0.815 0.721 0.843 0.643 
PEU2 0.870 
PEU3 0.713 

Perceived usefulness (PU) PU1 0.698 0.702 0.817 0.528 
PU2 0.790 
PU3 0.696 
PU4 0.718 

Use of EL during the 
COVID-19 (ULCO) 

ULCO1 0.722 0.777 0.847 0.584 
ULCO2 0.634 
ULCO3 0.843 
ULCO4 0.838 

4.1.1 Discriminant validity 
DV defines the extent to which a factor is different from other factors (Hair et al., 2014a, 
2014b). In this step, the Fornell Larcker criterion performs where the square root of the 
AVE of each construct compares with the correlations between the construct and other 
constructs. The square root of the AVE exceeded the highest correlation between that 
construct and the other constructs [see Table 2], thereby proving DV. 

Moreover, DV is assessed by the cross-loadings test of all items. When the value of 
loading on a construct is higher than all of its cross-loadings values on the other 
constructs, the DV presents (see Table 1). Thus, the DV was satisfied. DV also appears 
that the HTMT values are lower than 0.900. Table 3 reports the values of HTMT were 
lesser than 0.900. The results indicate that the values are significantly different from 1. 
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Table 2 DV values (Fornell-Larcker criterion) 

 BI LC PEU PU ULCO 
BI 0.915     
LC 0.592 0.837    
PEU 0.559 0.543 0.802   
PU 0.498 0.497 0.459 0.727  
ULCO 0.528 0.451 0.423 0.606 0.764 

Table 3 DV values (HTMT) 

 BI LC PEU PU 
BI     
LC 0.698    
PEU 0.678 0.703   
PU 0.617 0.661 0.624  
ULCO 0.574 0.542 0.520 0.830 

4.1.2 Collinearity issue 
Collinearity test is a necessary need to the structure model because the regression 
coefficient’s standard error increases with an increase in the collinearity, which leads to 
the doubtfulness of affected coefficients’ statistical significance. Collinearity computes 
using Variance Inflation Factor (VIF) values following the recommendation of several 
researchers (Hair et al., 2014a). The collinearity will be accepted if the VIF value is less 
than 3.00 (Hair et al., 2014a). BI has a role as a predictor of the use of EL during  
COVID-19 (VIF = 1.000). LC is the predictor of PEOU (VIF = 1.000) and PU  
(VIF = 1.418). PEOU is the predictor of PU (VIF = 1.418). PEOU is the predictor of BI 
(VIF = 1.268). Lastly, PU is the predictor of BI (VIF = 1.268). All VIF values are less 
than 3 (Table 4). Therefore, collinearity does not emerge as an issue in this study (Hair  
et al., 2014b; Muhaimin et al., 2020). 
Table 4 Inner VIF values 

 BI LC PEU PU ULCO 
BI     1.000 
LC   1.000   
PEU 1.268   1.418  
PU 1.268   1.418  

4.2 Assessment of structural model 

After finishing the measurement model procedures, the next phase evaluates the structure 
model and hypotheses by using Bootstrapping; it includes some steps, in the first step, the 
hypothesised relationships of the path model examine. The coefficient of determination 
(R2) calculates in step two. In the third step, the effect size (f2) of the construct relevance 
is computed. Finally, in step fourth, the Q2 values were reported by the blindfolding 
procedure of PLS-SEM. 
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Figure 2 Validated measurement model 

 

4.2.1 Significance and relevance of structural model relationships 
In this section, the evaluation process of the proposed hypotheses, between endogenous 
and exogenous constructs, in the research model was explained. The bootstrapping 
function technique was applied to evaluate the significance of hypothesised relationships 
(Hair et al., 2014a) in SmartPLS 3.3, which used 5,000 resamples to perform the 
bootstrap. LC has a significant positive impact on PU (β: 0.351, p < 0.01) and LC has a 
strong positive relationship with the PEU (β: 0.543, p < 0.01). PEU has a significant 
effect on BI (β: 0.418, p < 0.01); and on PU (β: 0.269, p < 0.01). Further, PU has a 
significant effect on BI (β: 0.307, p < 0.01). BI also has a significant positive impact on 
ULCO (β: 0.528, p < 0.01), as shown in Table 5, and Figure 3. 
Table 5 Results of path coefficients in model 

HYP 
no. Relation Path coefficients 

(O) 
Standard 
deviation T-Statistics P-values Significant 

H1 LC → PEU 0.543 0.040 13.421 0.000 Yes 
H2 LC → PU 0.351 0.057 6.109 0.000 Yes 
H3 PEU → BI 0.418 0.045 9.353 0.000 Yes 
H4 PEU → PU 0.269 0.050 5.420 0.000 Yes 
H5  PU → BI 0.307 0.047 6.547 0.000 Yes 
H6  BI → ULCO 0.528 0.036 14.694 0.000 Yes 

4.2.2 Coefficient of determination (R2) 
The coefficient of determination (R2) is the value of regression analysis output that 
interprets the proportion of variance in the endogenous variable explained by the 
exogenous variable(s). Simply, it implies how much change in the dependent variable can 
predict from the independent variable(s). The value of R2 is ranged from 0 to 1, where a 
higher value (0.75) is substantial, 0.50 is moderator, whereas 0.25 is weak (Hair et al., 
2014a). In this study, Table 6 shows the result of R2; BI (0.387, weak), PEU (0.295, 
weak), PU (0.298, weak), ULCO (0.278, weak). 
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Figure 3 Validated structural model 

 
 

Table 6 Values of coefficient of determination (R2) 

 R2 Consideration 
BI 0.387 Weak 
PEU 0.295 Weak 
PU 0.298 Weak 
ULCO 0.278 Weak 

4.2.3 Effect size (f2) 
The effect size (f2) measures the extent to which an exogenous construct can affect the 
endogenous construct. In other words, the effect size (f2) examines the change of R2 value 
when an exogenous construct remove from the model. According to Hair et al. (2014a), 
the f2 is effect size (>= 0.02 is small, >= 0.15 is medium, and >= 0.35 is large effect). The 
current study reveals that the relationship between LC and PEU has the largest f2 (0.418), 
BI to ULCO has a large effect (0.386), and LC to PU has a small effect (0.124). 
Furthermore, the relationship between PEU and BI has a medium effect (0.225), while 
the relationship between PEU and PU has a small effect (0.073), and PU to BI has a small 
effect (0.121), as shown in Table 7. 
Table 7 Values of Effect size (f2) 

 f2 Effect size 
BI → ULCO 0.386 Large 
LC → PEU 0.418 Large 
LC → PU 0.124 Small 
PEU → BI 0.225 Medium 
PEU → PU 0.073 Small 
PU → BI 0.121 Small 
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4.2.4 Cross-validated redundancy 
Predictive relevance (Q2) measures whether a model has predictive relevance or not (the 
Q2 value of > 0 indicated the establishment of the model’s predictive relevance). Further, 
Q2 establishes the predictive relevance of the endogenous constructs (Hair et al., 2014a). 
Q2 value can find by running the Blindfolding procedure in SmartPLS. Hair et al. (2014a) 
reported that threshold values of Q2 are 0.02 (small), 0.15 (medium), and 0.35 (large). 
The results showed that BI has the largest value of the predictive relevance  
(Q2 = 0.319), while ULCO has the smallest value of the predictive relevance  
(Q2 = 0.147), as shown in Table 8. 
Table 8 Values of predictive relevance (Q2) 

 Q2 Predictive relevance 

BI 0.319 Large 

PEU 0.179 Medium 

PU 0.154 Medium 

ULCO 0.147 Small 

Table 9 Results of moderation effect model 

HYP. 
no. 

Hypothesis 
statement 

Path 
coefficient 

Standard 
deviation 
(STDEV) 

T-Statistics P-values  

H10 PU * NIS → BI 0.035 0.017 2.091 0.037 Supported 

H8 PU * LGH → BI 0.039 0.019 2.082 0.038 Supported 

H7 PEU * LGH → BI 0.020 0.023 0.851 0.395 Not 
supported 

H9 PEU * NIS → BI 0.023 0.021 1.100 0.272 Not 
supported 

Note: 1.65 (*p < 0.10), 1.96 (**p < 0.05), 2.58 (***0.01). 

4.2.5 Moderating effects of environment variables (noise and lighting) 
A moderate variable is defined as a quantitative/qualitative variable that affects (positive 
or negative) the direction or strength of the relationship between the endogenous variable 
and the exogenous variable (Baron and Kenny, 1986). According to Baron and Kenny 
(1986), a moderator provides in situations in which researchers have different opinions 
regarding the relationship between endogenous and exogenous variable. Additionally, 
researchers such as Henseler and Chin (2010) and Glood et al. (2016) recommended that 
future research should include a moderator variable due to a gap in the literature 
regarding the moderator. Therefore, the current study examines the NIS and LGH as 
moderators in our models, as shown in Figure 4. 
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Figure 4 (a) The moderator effect of LGH on the relationship between PU and BI, (b) The 
moderator effect of NIS on the relationship between PEU and BI, (c) The moderator 
effect of NIS on the relationship between PU and BI and (d) The moderator effect of 
LGH on the relationship between PEU and BI 
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Figure 4 (a) The moderator effect of LGH on the relationship between PU and BI, (b) The 
moderator effect of NIS on the relationship between PEU and BI, (c) The moderator 
effect of NIS on the relationship between PU and BI and (d) The moderator effect of 
LGH on the relationship between PEU and BI (continued) (see online version  
for colours) 

 
(c) 
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Bootstrapping procedure of PLS-SEM has been used to measure the moderating effect of 
noise and lighting on the relationships between various variables and BI. The results (see 
Table 9) showed that LGH (β = 0.039, p < 0.05) and NIS (β = 0.035,  
p < 0.05) positively moderate the effect of PU on IB; this implies that the lighting and 
noise level has a significant impact on the relationship between PU and IB among 
students of universities to use EL during the COVID-19 pandemic. Therefore, 
Hypotheses H8 and H10 are supported. While LGH and NIS do not moderate the effect 
of PEU on IB, Hypotheses H7 and H9 are not supported. 

5 Discussion 

The deployment of the COVID-19 pandemic has disrupted most public sectors around the 
world; the higher education sector is unexceptional to it. During the deployment of the 
pandemic, most of the educational institutions involving higher education shifted toward 
EL which considers as the best alternative available for continuing education. This 
shifting toward EL is sudden and forced. Therefore, investigating the influencing factors 
(environmental, technological, and psychosocial) on the use of EL is critical. 

The study aims to investigate the factors predicting the use of EL during COVID-19. 
The research model involves TAM as a theoretical basis, including content learning 
variable as influential external variable and environment variables (lighting and noise) as 
moderators to explain the impact of the environmental conditions on EL during  
COVID-19 perceived by the Iraqi students from five HEIs. 

In the current study, LC indicates the extent to which students of Iraqi universities 
believe that the EL platform has good content. The findings revealed that the LC has a 
significant influence on PEU (β: 0.543, p < 0.01) and thus H1 was accepted. It implies 
that students felt that the content of learning is informative and updated regularly, the 
material provided in an organised and timely fashion, and the LC is easy to use and 
provides relevant information during the pandemic, making their learning process easy. 
To support this result, previous studies (such as DeLone and McLean, 1992; Lee et al., 
2012; Al-Aulamie, 2013; Alkandari, 2015; Uppal et al., 2018) confirmed that LC of EL is 
one of the determinants of PEOU for students. Moreover, the results demonstrated that 
LC has a significant impact on PU (β: 0.351, p < 0.01), confirming the H2, and thus H2 
was supported. This result is consistent with previous studies’ results in EL context (such 
as Lee et al., 2012; Al-Aulamie, 2013; Shah et al., 2013; Alkandari, 2015) confirmed the 
influence of LC on students’ PU. In contrast, this result disagrees with the results of Kang 
and Shin (2015) revealed that LC does not affect PU in the virtual classes’ context, which 
is different from the context of the current study. 

In addition, the finding of the current study indicated that PEU has a significant 
influence on PU (β: 0.269, p < 0.01); and thus H4 was accepted. This indicates that 
students who perceive the EL system as easy to use, they believe using the EL system 
will help them to improve and learn new skills and knowledge. The result indicates that if 
the EL is easy to use (searching, browsing, and downloading the learning materials), the 
students will be more motivated and interested to use EL more frequently; thus students 
become more aware of the usefulness of EL. Especially, It implies that when students 
perceive the EL to be user-friendly, the students’ feelings toward using EL improved 
during the COVID-19. This result is consistent with the findings of previous studies (such 
as Mohammadi, 2015; Ramírez-Correa et al., 2015; Sukendro et al., 2020). Furthermore, 
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The PEU has a significant influence on BI (β: 0.418, p < 0.01); and thus H3 was 
accepted. It implies that if students think the EL is easy, their behaviour (during  
COVID-19) toward using EL will be better. Sukendro et al. (2020) and Muhaimin et al. 
(2019) confirmed this result. 

However, the result revealed that PU was a strong predictor of BI (β: 0.307,  
p < 0.01); and thus H5 was accepted. This result indicates that students tend to use the EL 
system during the COVID-19 pandemic to continue their education and to achieve their 
educational goals, as these goals can be achieved by performing basic level tasks such as 
downloading materials of study, teaching schedules, online chatting, or discussion forums 
(Al-Aulamie, 2013). Achieving these educational goals will allow students to perceive 
the EL system usefulness leading them towards the intention to use EL system. Briefly, it 
implies that if students’ perceived that EL benefits educational activities, the BI is more 
likely to improve. This finding is consistent with the results of previous studies such as 
(Zhang et al., 2010; Ramírez-Correa et al., 2015). 

Moreover, BI has a significant influence on the ULCO (β: 0.528, p < 0.01); and thus 
H6 was accepted. It implies that students use the EL system mainly in the current 
conditions (COVID-19) because they perceive the EL system to be more useful to 
continue the educational process and because the EL system is interesting and easy to 
use. This result is consistent with the findings of previous studies (such as  
Ramírez-Correa et al., 2015; Sukendro et al., 2020). They explained that BI considers as 
the main predictor for EL use throughout learning processes. Therefore, should always be 
promoted to try to make students more comfortable using technology during pandemics 
such as the COVID-19 pandemic. These findings assert the causal relationships between 
TAM variables, perceived ease o use, PU, Actual Use, and BI. 

Finally, the results (see Table 9) showed that LGH (β = 0.039, t = 2.082, p < 0.05) 
has a positive moderate effect on the relationship between PU on BI among students of 
Iraqi universities to use EL during the COVID-19 pandemic conditions. Therefore, 
Hypothesis H8 was supported. It implies that when the LGH is conformable level, PU 
was found to have a stronger impact on BI. The primary reason of that when the lighting 
level is constantly steadying, comfortable, and electricity is constant, the students’ 
learning process speed, concentration, and skills improved; thus the intention toward 
using EL increases. This result is consistent with studies conducted by Gilavand and 
Hosseinpour (2016) and Zhong et al. (2019), who have investigated the impact of 
classroom lighting on the learning process of the students, they found that classroom 
lighting has a significant effect on students’ learning process and online classes. 

As well, the results express that NIS (β = 0.035, t = 2.091, p < 0.05) has a positive 
moderate effect on the relationship between PU on BI among students of Iraqi 
universities to use EL during the COVID-19 pandemic conditions. Therefore, Hypothesis 
H10 was supported. It implies that at NIS higher, PU was found to have a stronger impact 
on BI. The primary reason of that most Iraqi society (including students) have become 
accustomed and adapted to living with the un-normal conditions resulting from the 
military wars and civil conflicts and the sequential crises and disasters (economic 
blockade) since years in Iraq. Secondly, the gathering of students and the loud voices 
resulting from their discussions with each other to exchange information during online 
classes has increased their desire to use EL to continue their education. While LGH and 
NIS have not moderate effect on the relationship between PEU and BI among the 
students of Iraqi universities to use EL during the COVID-19 pandemic conditions, 
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hypotheses H7 and H9 are not supported. The main reason behind this result is that most 
students use electric generators to compensate for the continuous interruptions in the 
national electricity due to wars, crises, and conflicts. In addition, the expected benefit of 
using EL prompted students to use other means (such as generators or the use of a mobile 
phone network) to continue using EL. The students also explained that several places in 
the home are far from the noise (external and internal); are used during EL. 

Finally, this study shows that the confidence interval for these coefficients does 
include zero. It implies that zero is not a reasonable value for the real difference in the 
mean population. Therefore, if another researcher tests this model again, there is a 
significant difference between the two populations. 

Figure 5 Revised model 

 

5.1 Implications 

The present study provides noteworthy implications for the subject area as it has been 
able to develop and validate a model for the usage of EL, especially in the context of the 
new normal due to the COVID-19 pandemic. This study is one of few studies in the field 
the students’ EL in the new abnormal of a COVID-19 pandemic. Therefore, this study 
contributes to the literature by developing a model in response to this pandemic. This 
study also confirmed the role of environmental factors and LC in the use of EL during a 
crisis. The discovered moderating role of environmental factors on the relationship 
between ‘PEU’ and BI posits a good case for further study. Henseler and Chin (2010) and 
Henseler and Fassott (2010) and Yau et al. (2011) and Hair et al. (2014b), strongly 
recommended that moderators should be involved in future research as there is a gap in 
the literature regarding studies with moderators. The majority of the studies that have 
tried to examine the TAM model developed by Davis (1989) were undertaken in 
developed countries, Whereas there have been very few studies conducted in the context 
of developing nations in the new abnormal of a COVID-19 pandemic. Therefore, the 
current study aims to test the TAM model in a country that faces abnormal conditions 
(unstable and COVID-19 pandemic), namely Iraq, a Middle-Eastern country. 
Furthermore, this study revealed that the TAM model is valid and can be used to examine 
the acceptance and use of EL in different cultures. Finally, the current study provides 
empirical data that increases the rate of using or adopting EL in Iraq. 

In addition to theoretical implications, the present study also has noteworthy practical 
implications. The extended TAM model was developed with the aim to understanding the 
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students’ use of EL systems during times of the current COVID-19 pandemic clearly 
triggering a paradigm shift in the world of learning and teaching. Positive change is 
unavoidable, and the study findings can be used to create better systems not only for the 
duration of the pandemic but also for future times. The findings of the current study 
provide a deeper understanding of external factors and contribute as a useful resource for 
policymakers, professionals, developers, and designers to effectively adopt the EL 
systems. Second, the decision-makers and managers of EL centres in the higher 
educational institutions (especially in Iraq) should focus on those factors that play an 
influential role in promoting students’ acceptance or use of those systems. Third, in 
accordance with these findings. The significant moderating effect of NIS and LGH 
between ‘PUE’ and BI calls for immediate action toward the provision of empathetic 
solutions in cooperation with local governments for encouraging students to use the EL 
system 

6 Conclusions 

Many previous studies in different countries addressed EL and explored the factors 
influencing on use of EL in HEIs in normal conditions (such as Zhang et al., 2010; 
Mohammadi, 2015; Ramírez-Correa et al., 2015). In abnormal conditions, such as the 
COVID-19 pandemic, few studies investigated the use of EL. Consequently, the present 
study enriches the literature by understanding the circumstances of EL during colleges 
and schools closure due to epidemics, which are fundamental guidelines for future 
studies. In the current time, due to most colleges and school closures, acceptance and use 
of EL by students are more complex. Therefore, it is important to evaluate the factors 
influencing the use of EL in HEIs during outbreaks of epidemics such as COVID-19 in 
various contexts. 

This study focused on the EL for pharmacy students of Iraqi universities in the 
southern regions during the COVID-19 outbreak. The findings of the current research 
ensured that most of the research model relationships are significantly correlated. 
Stakeholders should be ready better for facing EL events due to an outbreak of 
epidemics. 

6.1 Limitations and future research 

There are some limitations to this study. First, the current study used a small sample size 
and non-random selection (pharmacy colleges only from five universities in the southern 
region of Iraq). The non-random selection limits the generalisability of the findings. 
Therefore, future researchers should be either increase the sample size with different 
backgrounds and regions (North or Middle regions) or use random selection techniques. 
Another limitation, this study uses a questionnaire approach to collect data; I recommend 
understanding EL usage through qualitative perspectives (interview or group discussions) 
for future studies. Moreover, this study showed that the confidence interval for 
coefficients does include zero, which may have implications for the study’s findings. 
Therefore, I recommend including zero on the confidence interval for a correlation or 
regression for future studies. 
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Appendix 

Table A1 The survey items 

Learning content (LC)   
The content of assignments is easy to understand LC1 Lee et al. (2009) and 

Saxena et al. (2020) 
 

The amount of LC is appropriate LC2 

 
The delivery schedule of LC is flexible  LC3 

 
EL provides a variety of learning methods  LC4 

 
Perceived usefulness (PU)   
During COVID-19, using EL provides flexibility to the 
study at a time convenient to the student.  

PU1 Davis (1989) and Khan et 
al. (2021) 

 
EL can enable students to study regardless of where 
they are located. 

PU2 

 
There are technologies available to enable students to 
take tests and submit assignments electronically. 

PU3 

 
There are electronic tools available to enable interactive 
communication between the instructor and his students 
without meeting face-to-face. 

PU4 

 
Perceived ease of use (PEOU)   
I believe the EL platform is user-friendly. PEOU1 Davis (1989) and Khan et 

al. (2021) 
 

It would be easy for me to find necessary information 
when using an EL platform. 

PEOU2 

 
I believe that using EL can simplify the learning 
process. 

PEOU3 

 
The set-up of the EL service is compatible with the way 
I learn. 

PEOU4 
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Table A1 The survey items (continued) 

Behavioural intention (BI)   
During COVID-19, I intend to use EL to assist my 
learning. 

BI1 Davis (1989) and Khan  
et al. (2021) 

 
During COVID-19, I intend to use EL to get updated 
my subject knowledge with the latest amendments. 

BI2 

 
During COVID-19, I intend to use EL as an 
autonomous (free) learning tool. 

BI3 

 
Use of EL during COVID-19 (ULCO)   
I use EL on daily basis during COVID-19 pandemic ULCO1 DeLone and McLean 

(2003), Alshare et al. 
(2011) and Sukendro  

et al. (2020) 
 

I use EL frequently during COVID-19 pandemic ULCO2 

 
I depend upon the EL during COVID-19 pandemic ULCO3 

 
I think the EL is very helpful during COVID-19 
pandemic 

ULCO4 

 
Noise (NIS)   
I have privacy in learning place area when taking 
classes online. 

NIS1 Banbury and Berry 
(2005), Ali Alzahrani 

(2019), Pillay and  
Vieira (2020) and 

Realyvásquez-Vargas  
et al., 2020) 

 
The noise level (coming from devices, people’s talks, 
external sources) in my learning place allows me to 
concentrate, take the class, and clearly hear my teacher 
and classmates. 

NIS2 

 
I can control the noise level in my learning place 
(example: opening/closing doors or windows). 

NIS3 

 
In online lessons, the noise level allows me to hear 
teacher clearly. 

NIS4 Bulunuz et al. (2017) 

 
 

In my online lessons, the noise level allows me to finish 
my tasks. 

NIS5 Bulunuz et al. (2017) 
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Table A1 The survey items (continued) 

Noise (NIS)   

 
 Bulunuz et al. (2017) 

Lighting (LGH)   
The level of lighting in my learning place allows me to 
see clearly what is around. 

LGH1 Mills et al. (2007) and 
Realyvásquez-Vargas  

et al. (2020) 
 

The level of lighting in my learning place allows me to 
concentrate when taking online classes. 

LGH2 

 
I can control the level of lighting in my learning place 
when taking online classes (for example: 
opening/closing blinds, curtains; having a table lamp; 
dimmers within reach). 

LGH3 

 
The level of lighting (from lamps, computer screen) in 
my learning place allows me to have visual comfort 
when taking online classes. 

LGH4 

 

Table A2 Participant’s demographic information 

Demographic variable Category (N = 455) Frequency Percentage % 
Gender Male 101 22.2 

Female 354 77.8 
Age 23–26 296 65 

27–30 129 28.4 
30 or above 30 6.6 

Mobile-device Smart phone 340 74.7 
Laptop 75 16.5 
Others 40 8.8 

Experience  Advance 345 75.8 
Normal 110 24.2 

 


