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Abstract 

This research aimed at developing hypotheses based on the unified theory of acceptance and use 

of technology (UTAUT) model and adopting a proposed model that considers the basic structures 

(performance expectancy, effort expectancy, social influence, and facilitating conditions) as it 

represents the technology features “distance education (DE)”, which are independent variables 

that affect the dependent variables (behavioral intention (BI) to use DE), taking into consideration 

the moderating factors (gender, experience, and technological self-efficiency). The research 

adopted a tool to reveal science teachers’ acceptance of using DE in the light of UTAUT, 120 

teachers responded online to the tool. The results indicated that the teachers’ acceptance of DE 

was high. It is possible to predict that teachers have BI to use DE, that gender has no effect on BI, 

and there are differences between the research model variables due to the teaching experience 

favoring teachers with less teaching experience. 
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INTRODUCTION 

Distance Education and Science Education Movement 

The future contains a package of important 
technological changes accompanied by new educational 
scenarios, where applying information and 
communication technology (ICT) and integrating it into 
teaching practices play an important role in enhancing 
teaching and learning, especially in complex science 
topics. This will provide innovations to construct an 
artificial learning environment such as simulation and 
virtual teaching and learning, employing a variety of 
technological tools that are used for communication and 
creativity, its integration with the teaching process may 
lead to expanding and intensifying the quality of 
teaching and learning in science. These new educational 
scenarios can accelerate, enrich, and deepen skills, and 
motivate students towards knowledge collection, 
selection, analysis, organization, expansion, 
transformation, presentation, and engagement in the 
learning process. This also leads to advanced individual 
education that meets the educational needs, provides a 
high level of flexibility to learn in your own time and 
place, promotes cooperation, inquiry, and discovery, 

and creates a new learning culture focused on the learner 
(Babateen, 2011). 

These tremendous changes in the educational 
environment involve using ICT to improve teaching and 
learning, and the focus of including ICT in pedagogy 
means improving the learning process, motivating 
learners, and creating an open and flexible new learning 
environment. 

The science, technology, society, and environmental 
education movement have a long history of reforming 
science education and embracing a wide range of 
theories about the intersection between science, 
technology, and society. The main challenge in 
providing distance science curricula is to provide the 
learner with a real and meaningful experience (Harsha, 
2017). 

The National Research Council (NRC, 1996) indicates 
that science is a systematic study of the structure and 
behavior of the material world and the natural 
phenomena to discover its principles and laws in the 
light of the two dimensions: products and process. The 
products because it includes a part of organized 
scientific knowledge represented in knowing and 
understanding scientific concepts, principles, laws, and 
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theories that cover in their broad form the relationships 
between ideas in the natural and social sciences, 
mathematics, and technology, and represent a 
combination of insight related to science and skills 
related to inquiry, critical thinking, problem-solving and 
decision-making. The process because it includes a set of 
scientific processes such as observation, classification, 
measurement, experimentation, questioning, 
hypothesizing, controlling variables, and interpreting 
data that can be employed to access this knowledge, 
using tools for data collection, analyzing, and 
interpreting these data, suggesting answers, 
explanations, and predictions. This also includes 
identifying assumptions, using logical thinking, using 
alternative explanations, and transferring findings. 

At the same time, the National Science Teachers 
Association (NSTA) supports and encourages the 
importance of using e-learning experiences for science 
students during distance teaching. NSTA (2016) defines 
e-learning as an effective learning process created by 
combining digitally presented content with supporting 
learning services. E-learning is not only limited to DE via 
the Internet, where the learner and teacher are separated 
according to place and time, but it contains a set of 
experiences such as a planned and effective use of 
collaborative and interactive digital tools and resources, 
remotely delivered programs, as well as a fruitful 
collaboration and discourse generated through online 
learning networks and communities. 

Importance of Distance Education in Science 
Teaching  

According to Bahtiar & Dukomalamo (2019), the 
process of science learning requires the teacher to use 
teaching models based on discovery and problem 
solving to ensure that the learner reaches the full skills 
of a systematic, critical, and logical inquiry, to manage 
the learner to gain knowledge, and mental and practical 
skills by himself, and to direct him to carry out an 
experimental activity to obtain knowledge and skills 
relating to the learning subject. The teacher needs to 
focus on the practical aspects of the learning process to 
improve students’ science skills and to develop 
conceptual and operational understanding and science 
knowledge. 

The studies recommended the necessity for science 
teachers to integrate and develop different and 
integrated basic science process skills in their design of 
various teaching activities in the classrooms and science 
laboratories to raise the level of students’ scientific skills. 
The teacher should give examples of how to use science 
processes such as scientific observation, formulating 
hypotheses, defining variables, interpreting, and 
experimenting with design when presenting the content 
(Derilo, 2019; Maison et al., 2019). 

Nevertheless, distance teaching of science is a huge 
challenge because there are diverging viewpoints about 
the value of distance teaching of practical sciences such 
as laboratory experimentation where hands-on 
involvement is necessary. Other challenges include the 
lack of infrastructure, internet connection, high cost of 
software, and inequality in access to technology. 
However, some science processes such as observation, 
classification, measurement, and processing that are a 
prerequisite for the practice of laboratory or 
experimental activity can be enhanced in learning 
environments outside the classroom (Harsha, 2017). 

Serevina et al. (2018) also indicated the importance of 
applying modern technological aspects in science 
teaching and designing an electronic science unit based 
on problem-based learning which improves students’ 
ability to understand and improve science process skills 
in science and overcomes the difficulties of teaching it. 
The electronic unit provides a variety of presentations of 
animation and simulation that students can watch and 
facilitates their understanding of the presented material. 
Deshmukh et al. (2012) suggested that online teaching 
and learning contribute to creating a good learning 
environment in science and can achieve good standards 
through the suitable design and effective use of 
technology. It also helps in increasing students’ science 
knowledge, develops a good understanding of the 
scientific concepts through the advantages offered by the 
latest web designs, and enables students to develop 
advanced computer skills. Woodfield et al. (2005) 
mentioned that students have a contradiction in their 
vision of online education, especially in the scientific 
aspects of organic chemistry. 

Keeton (2004) pointed out that the teachers need to 
use effective educational strategies in distance teaching 
of science such as designing the online learning process 

Contribution to the literature 

• It developed the hypotheses based on the unified theory of acceptance and use of technology (UTAUT) 
model that PE, EE SI, and FC determine science teachers’ behavioral intention (BI) to adopt and use DE in 
science teaching. 

• It highlighted the importance of high school science teachers’ acceptance of using distance education (DE).  

• It can help the developer of teacher preparation and professional development programs to improve the 
use DE in science teaching of in-service and prospective science teachers when building those programs.  

• It can help future researchers to develop the hypotheses based on the UTAUT model. 
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in light of the constructivism principles, providing the 
learner with some choice or control over their learning, 
constructing online effective teaching practices, and 
using online teaching strategies which create a 
supportive and encouraging environment for inquiry, 
expanding the learner’s experience towards the subject 
matter, and evoking learners’ active and critical 
thinking. 

Distance Education and Science Learning 

DE is an organizational framework for providing 
distance learning. Technology is used to fill the 
educational gap by using different technological media 
including computers, fax, telephone, video, television 
broadcast, etc. (Willis, 1992). DE provides many 
opportunities such as reaching many students, meeting 
the needs of the students who are unable to attend 
classes face-to-face in terms of preferred content and 
learning styles, knowing their experiences, including 
them in an active and effective learning process, making 
them fully aware of new communication patterns, 
improving poor communication patterns, encouraging 
all students’ critical thinking and active participation, 
and promoting some characteristics such as tolerance 
with ambiguity, independence, and flexibility (Threlkeld 
& Brzoska, 1994). 

DE is defined as the use of new multimedia 
technologies and the Internet to improve the quality of 
teaching and learning by facilitating access to resources 
and services as well as distance exchange and 
cooperation (Saleem & Al-Suqri, 2015). According to 
Zhang and Cui (2010), DE is an alternative way to 
present education other than the traditional method of 
lectures and classroom activities. It generally refers to 
providing learners with distance learning resources. It 
depends on both distance teaching (the role of the 
teacher in the process) and distance learning (the role of 
the student). The elements of learning here include the 
separation between the teacher and the learner, the use 
of educational media to connect the teacher with the 
learner, implement and transfer the curriculum, provide 
two-way communication between them, and students’ 
voluntarily control of their learning instead of the 
teacher. 

According to Honeyman and Miller (1993), DE 
provides access to learning when the source of 
information and the learners are separated by time or 
distance, or both. It also expands the scope of education, 
solves many problems such as illiteracy, opens new 
opportunities for further studies, and helps many 
professionals, dropouts, and others to achieve their goals 
due to its flexibility in contrast to traditional teaching. 
DE is also an important alternative for meeting the 
educational needs of people who are not able to benefit 
from the opportunities offered by the formal education 
system for certain reasons (Mondal & Das, 2015). 

DE can be used to teach students who may not be 
always present in the classroom. It enables independent 
learning through extensive use of ICT and reflects the 
fact that all or most of the teaching is conducted by 
someone who is far from the learner. It also includes 
greater dimensions such as openness and flexibility in 
terms of access and curricula. It can be described as it is 
consisting of a set of components such as mission, 
programs and approaches, teaching/learning strategies 
and techniques, learning materials and resources, 
communication and interaction, support and delivery 
systems, students and teachers, staff and other experts, 
management, equipment, and assessments (Harsha, 
2017). 

The term DE and learning reflect the fact that e-
learning is a widespread, applicable, and fully 
recognized method of distance teaching and learning of 
science. NSTA (2016) supports distance teaching and 
learning of science because it provides more effective 
ways to access science teaching. It provides science 
teachers with opportunities to directly practice the 
appropriate use of technology in teaching and learning; 
increase their confidence in using these tools in their 
own practices; meet the learners’ needs with different 
learning preferences; provide learners with equitable 
access to the content, learning experiences and high-
quality teaching by overcoming the barriers of space and 
time; reduce the science teachers’ isolation by providing 
and expanding access to colleagues and experts; provide 
remote access to networks, data, and scientific tools that 
allow teachers and students to conduct scientific 
investigations; provide students with the necessary 
workplace skills of the 21st century; enhance science 
teaching and learning through digitally accessible 
content; provide active or constructive learning 
experiences that enable the learner to collect, analyze, 
present it and participate in simulated real-world 
problem contexts; connect learners and science teachers 
with experiments that simulate how science is practiced 
in the real world; and promote teachers/learners 
interaction to allow continuous monitoring and 
modification of the dynamic learning environment to 
ensure the highest possible quality of science education. 

Science Teachers and Distance Education 

A science teacher uses many teaching methods when 
teaching science online such as asking questions, 
analyzing data, drawing conclusions from evidence, 
using online discussions, promoting active student 
participation in the hands-on activities, using critical 
thinking, expressing, and reflecting on their scientific 
ideas, as well as using discussion boards, e-mail, and 
chat (Garrison et al., 1999). 

Science teachers benefit from DE by achieving 
interactive roles, realizing the elements of social 
existence represented in personal responses such as 
verbal and non-verbal communication, formulating their 
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scientific ideas in an online discussion, reflecting on their 
previous scientific ideas, thinking about students’ 
scientific ideas, asking questions to the students about 
their scientific ideas, analyzing and drawing conclusions 
from data, observations, and other forms of scientific 
evidence, and providing evidence to support scientific 
ideas (Wallace, 2003). Wallace (2003) found that there 
was an increasing correlation over time between the 
social and emotional interactions of science teachers and 
the learning assistance interactions with students. Offir 
et al. (2003) confirmed that students’ understanding of 
“science” content occurs when the teacher’s social and 
emotional interactions are linked during distance 
teaching (such as facilitating a range of online activities 
that support student learning; counseling to help them 
gain the most benefits of their engagement in learning; 
verifying the learner’s performance; participating in the 
production of the new knowledge related to the content 
being taught; adopting technological options that 
improve the learner’s environment, acceptance, and 
social interest) with learning assistance interactions 
associated with presenting types of learning support 
(such as asking questions; directing teaching; modeling; 
giving examples; constructing cognitive task; presenting 
cognitive explanations and extensions; motivating 
discovery, and promoting thinking and dialogue). 

According to many teachers, online science education 
allows them to place their notes online which in turn 
helps students learn effectively (Seiber, 2005). Several 
studies mention that online learning environments 
motivate the professional development of science 
teachers; and promote the integration of teachers and 
students into an online community of scientific inquiry 
where they interpret the results and think continuously 
about the process and outcomes through scientific 
inquiry (Garrison et al., 1999). 

In distance teaching of science, teachers should 
promote education based on the scientific phenomenon 
and the purposeful scientific discourse. In education 

based on the scientific phenomenon, the content 
revolves around natural phenomena, in which science 
teachers prepare students to learn through interactive 
websites, videos, and other technological tools, that are 
used as inferential tools to investigate these phenomena. 
In the scientific discourse, there is a more extensive 
scientific discussion, which allows the learners to 
examine the explanations and evidence and reach a 
common understanding. DE should aim to provide and 
build explanations of the natural world within the 
student community, provide them with opportunities to 
share experiences about the natural world, provide 
insights, clarify their ideas, and enhance interaction 
through meeting tools such as Zoom, Google Meet, and 
Microsoft Teams. In DE, science teachers should foster a 
set of important characteristics such as tolerance for 
ambiguity, independence, the ability to be flexible, risk-
taking, and curiosity. In light of this, science teachers 

benefit from DE in formulating and reflecting on their 
scientific ideas, thinking about students’ scientific ideas, 
and asking students about their scientific ideas. 

There is evidence indicating that the success of DE in 
schools is highly dependent on the effectiveness of the 
teacher where the teacher’s knowledge, skills, 
enthusiasm, commitment to innovation, and the 
adoption of integrating technology into teaching are 
important (Moore & Thompson, 1990). The success of DE 
also depends on teachers’ understanding of the learning 
materials and their positive perceptions of DE 
(Deshmukh et al., 2012). Hackman and Walker (1990) 
added that the social presence dimension and the science 
teacher’s engagement in behaviors reduce the 
psychological distance between them and the students, 
and that “distance presence” is attractive or what is 
known as personality attraction (Dede, 1990). Willis 
(1992) also added that the teacher’s effectiveness 
dimension is demonstrated in the ability to understand 
students’ needs and feelings, and to recognize and 
interact with students. According to Young and Norgard 
(2006), participants’ satisfaction with the learning 
environment is a critical factor in online education, and 
the personal interactions and positive feedback with 
emotional components by the teachers positively affect 
students’ motivation and satisfaction with distance 
learning (Andreatta, 2003). 

Factors Affecting Teachers’ Use of Distance Education 

In general, many studies have been conducted to 
examine the factors that affect teachers’ use of ICT in 
education, and the acceptance of technology in 
education or what is known as the intention to use (Baz, 
2016). Technology acceptance theories are aimed to 
understand how and why users accept or reject new 
technologies (Stefl-Mabry, 1999). This is achieved by 
addressing the technological aspects (characteristics of 
technology, ease, or complexity of use), sociological 
aspects (the impact of closer and wider environments on 
acceptance, the voluntariness of use, etc.), and 
psychological aspects (perceived usefulness, perceived 
ease of use, etc.). These theories formed the basis for 
models, which begins by measuring the acceptance of 
technology so that it becomes a measurable and 
comparable phenomenon. 

The success of presenting DE and the concepts of 
teaching based on new technologies are closely related 
to teachers’ acceptance and readiness to use these 
technologies (Cutri & Mena, 2020). According to Aliano 
et al. (2019), tendency or predisposition and effort 
expectancy (EE), performance expectancy (PE), social 
influence (SI), the voluntariness of use, facilitating 
conditions (FC), and self-management of learning are 
among the most important factors that significantly 
affect the acceptance of technological tools (smart 
phones and tablets) in education. Azizi et al. (2020) 



EURASIA J Math Sci Tech Ed, 2022, 18(9), em2152 

5 / 18 

indicated that the successful use of DE requires science 
teachers’ readiness to accept it, and the social, 
psychological, cultural, and pedagogical factors may 
affect the acceptance of DE. Davis (1989) suggested the 
technology acceptance model (TAM), which indicated 
that the main factors in teachers’ adoption of the new 
technology (e.g., DE as a new method to present the 
educational content online) is its perceived usefulness 
and its ease of use. 

Davis and Venkatesh (2004) also indicated that 
results expectancy, FC, and SI have a positive effect on 
the BI to use and adopt technology in the learning and 
teaching process. The perceived usefulness and the 
perceived ease of use in which the individual believes 
that the use of a particular technology is free from 
physical and mental effort, as well as the attitude 
towards using technology, are some of the most 
important factors affecting the individual’s satisfaction 
to accept technology and the BI to use it. Crawford (2010) 
stated that faculty members’ attitudes toward online 
teaching are a “social and political transformation” 
which affects their expectations and their acceptance of 
DE. Yeou (2016) also indicated that technological self-
efficiency and perceived usefulness have an important 
role in accepting technology in the learning process. Wu 
and Liu (2013) mentioned that the positive impact of the 
perceived usefulness, the social interaction, and the PE 
affects students’ satisfaction and acceptance of blended 
learning. Also, Radovan and Kristl (2017) emphasized 
that shaping the learning process depends largely on the 
characteristics of learning management system (LMS) 
tools and the perceived usefulness of the application 
which enhances the individual performance. 

Some of the most important factors that affect 
teachers’ use of DE are the teachers’ beliefs and 
perceptions about the use of DE in teaching and learning. 
Saleem and Al-Suqri (2015), as well as Tolba et al. (2020), 
emphasized the importance of the teachers’ beliefs about 
DE, and they hypothesized that there is a relationship 
between the skills or the levels of DE and the teacher’s 
beliefs about it. Although most current online learning 
models are based on teachers’ strong belief in practicing 
online teaching, it is shown that they direct student 
learning by using various strategies such as open-ended 
questions and summarizing comments during 
discussions; also, by guiding students towards deeper 
insights into knowledge in addition to knowing when to 
motivate students and knowing when to assist 
participants. 

Al-Senaidi et al. (2009) indicated that five specific 
factors affect the teacher’s adoption of using ICT in 
teaching and learning such as lack of computer 
equipment, lack of institutional support, lack of 
conviction in technological advantages, lack of personal 
confidence in using technology, and lack of time. 

Hativa and Lesgold (1996) indicated that there are 
barriers from the first order that affect teacher’s use of 
DE such as resources (equipment, time, training, and 
support) that are either missing or insufficiently 
available in teachers’ implementation environments, 
then it hinders the process of integrating and adopting 
technology in education. 

Ertmer (1999), in addition to Yang and Huang (2008), 
stated that there are barriers from the second order that 
hinder teacher’s performance and the adoption and the 
integration of technology in education such as lack of 
educational design capabilities and lack of motivation. 
These barriers are usually rooted in their beliefs about 
teaching and learning. These beliefs are common among 
teachers and usually cause more difficulties than first-
order barriers because they are personal and more 
profound. 

Teachers’ beliefs affect the adoption and the 
acceptance of integrating technology with education, 
and the second-order barriers may persist even when the 
first-order barriers are eliminated because overcoming 
teachers’ second-order barriers requires challenging 
their beliefs systems and having technological self-
efficiency that allows them to employ the knowledge, 
skills, and attitudes needed to perform the teaching 
profession effectively and efficiently. According to 
Ritchie and Wiburg (1994), traditional perceptions of 
what teaching, learning, and knowledge should look like 
are limiting factors for integrating and accepting 
technology in teaching and classroom practices. 

Cutri and Mena (2020) stressed that online teaching 
may lead to stress and professional weakness among 
teachers, restricting their ability to achieve goals and 
weakening their sense of independence, as well as 
emotional exhaustion associated with the inability to 
deal with this professional weakness which leads to low 
technological self-efficiency. Consequently, it results in 
low performance. It is also associated with the lack of e-
readiness or predisposition to practice it, as well as a lack 
of knowledge of how to teach online. This is reflected in 
the degree of their acceptance and adoption of DE. 

Generally, teachers face obstacles in adopting and 
accepting the integration of technology in education. 
There are factors affecting teachers’ use of DE, and these 
obstacles are represented in the lack of educational 
design capabilities, the lack of appropriate training, the 
lack of guidance and personal counseling, the lack of 
sufficient information and appropriate educational 
software, the lack of preparation time, the difficulty of 
supporting and managing devices (the inability to access 
to computers due to scheduling time constraints), the 
lack of motivation, the negative beliefs about the value 
of technology, and students’ lack of adequate 
information literacy (Yang & Huang, 2008). Therefore, it 
becomes important to determine the main factors that 
affect science teachers’ acceptance of DE, and therefore 
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this research aimed to determine the factors that affect 
science teachers’ BI to use DE in science education based 
on UTAUT, and developing hypotheses based on the 
UTAUT model and adopting a proposed model that 
considers the basic structures (PE, EE, SI, and FC) as it 
represents the technology features “DE”, which are 
independent variables that affect the dependent 
variables (BI to use DE), taking into consideration the 
moderating factors (gender, experience, technological 
self-efficiency), this research different from other similar 
studies that it developed the hypotheses based on the 
UTAUT model that PE, EE SI, and FC determine science 
teachers’ BI to adopt and use DE in science teaching.  

The next section will discuss the structures of the 
UTAUT model and develop hypotheses (the research 
proposed model). 

Unified Theory of Acceptance and Use of Technology 

Many theoretical models have dealt with individuals’ 
BI to use innovations, and their construction is based on 
information systems, psychology, and sociology (Davis 
et al., 1989; Venkatesh & Davis 2000). The theory of 
reasoned action is at the forefront of the most widely 
used theories in explaining human behavior to adopt 
and use technology, and it suggested that an individual’s 
behavior is driven by one’s BI (Venkatesh et al., 2003). 

Davis (1989) developed the TAM theory to explain 
and accept BI and indicated that two important beliefs 
are affecting the use and acceptance of technology and 
information systems. These are perceived usefulness and 
perceived ease of use. Whereas the theory of planned 
behavior (TPB) indicates that an individual’s intentions 
are affected by his attitudes toward behavior, subjective 
norms, and the perceptions of behavioral control (Ajzen, 
1991, 2001). Then the decomposed theory of planned 
behavior (DTPB) appeared to bring the characteristics 
and the elements together in both TPB and TAM to build 
a more comprehensive understanding of technology 
adoption (Taylor & Todd, 1995). It deconstructs attitude, 

subjective norms, and behavioral control within the 
primary belief structure in the context of technology 
adoption (Venkatesh et al., 2003). 

The common model of TAM, TPB (C-TAM-TPB) 
theory is a hybrid model that includes TPB predictions, 
and the perceived usefulness of TAM. Then the general 
motivation theory appeared to examine the individual 
behavior in understanding, adopting, and using new 
technology (Venkatesh & Brown, 2001). The model of PC 
utilization (MPCU) is also derived from the theory of 
human behavior (Triandis, 1977). To predict the 
behavior of use rather than BI, innovation diffusion 
theory (IDT) (Rogers, 1995) was influenced by sociology 
to study several innovations ranging from agricultural 
tools to organizational innovation and a set of structures 
used in accepting individual technology were 
formulated (Moore & Benbasat, 1991). Also, the social 
cognitive theory (SCT) has been widely used to explain 
human behavior. 

Based on reviewing and analyzing the previous 
models, Venkatesh and others developed the UTAUT as 
a comprehensive synthesis of the previous theories of 
technology acceptance. UTAUT suggests four basic 
structures that are determinants of technology 
acceptance and use. These four basic structures are PE, 
EE, SI, and FC, in addition to some variables that have 
an indirect influence on these structures such as gender, 
age, experience, and the voluntariness of use (Venkatesh 
et al., 2003) (Figure 1). 

CONSTRUCTIVE HYPOTHESES 
DEVELOPMENT “PROPOSED RESEARCH 
MODEL” 

Venkatesh et al. (2003) developed the UTAUT, which 
combines the results of all the theories and models that 
dealt with the interpretation of human behavior. They 
identified the independent structures arising from those 
theories as to the basic determinants of BIs, explaining 
the behavior of users and predicting it or monitoring 
changes in factors that affect the behavior of an 
individual’s use of technology when accepting 
technology in the educational process. These structures 
are PE, EE, SI, and FC. Venkatesh et al. (2003) added 
gender, age, experience, and the voluntariness of use to 
the model and hypothesized that they do not have a 
direct effect on the intention or the use of technology, but 
have indirect effects on cognitive-behavioral factors, that 
is, they moderate the effect of the four basic structures 
on the intention and behavior of use (as shown in Figure 

1). 

This research developed the hypotheses based on the 
UTAUT model that PE, EE SI, and FC determine science 
teachers’ BI to adopt and use DE in science teaching 
(Venkatesh et al., 2012). The hypothesized research 
model is defined in the following structures. 

 
 

Figure 1. The UTAUT model (Venkatesh et al., 2003) 
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Performance Expectancy 

PE was defined as “the degree in which an individual 
believes that the use of the system “or technology” will 
help one achieve a performance gain or job performance 
gains, and in performing certain activities” (Venkatesh 
et al., 2012). In this research, the PE indicates the 
learners’ belief that the use of DE is useful in teaching 
science. PE shows the degree to which teachers believe 
that using the e-learning environment will help them 
perform better in their profession, and this structure is 
the most important indicator of BI, regardless of whether 
the use of technology is voluntary or not (Radovan & 
Kristl, 2017). This structure is similar to the perceived 
ease of use (PEU) structure in the TAM; the extrinsic 
motivation structure in the motivational model (MM) 
(Davis, 1989); the job fit structure in the PC use model; 
the relative advantage structure in the diffusion of 
innovations theory (DIT) (Rogers, 1995), which 
expresses the extent of which an individual perceives the 
relative advantages of the new idea both economically 
and socially; and the result expectancies structure in 
social cognitive theory (SCT) (Venkatesh et al., 2003). 
The results of some studies indicated a positive effect of 
PE on the BI (Azizi et al., 2020; Gumusoglu & Akay, 2017; 
Raman & Rathakrishnan, 2018; Šumak & Šorgo, 2016; 
Tseng et al., 2019). Gender and age are playing a 
moderating role in the effect of PE on BI; it means that 
the effect of PE on BI will differ according to gender and 
experience. The effect is stronger for men and especially 
for younger men (Venkatesh et al., 2003). 

The current research model aimed at exploring the 
effect of PE on the BI to use DE in science teaching, and 
to know the moderating effect of gender differences, 
teaching experience, and technological self-efficiency on 
the relationships between PE and BI to adopt the use of 
DE in science teaching. Therefore, this research tested 
the following hypotheses: 

H1:  PE has a positive effect on science teachers’ BI to 
adopt the use of DE in science teaching. 

H2:  The effect of PE on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to gender. 

H3:  The effect of PE on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to the teaching experience. 

H4:  The effect of PE on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to technological self-efficiency. 

Effort Expectancy 

EE is defined as “the degree of simplicity and ease 
associated with the use of the system technology” 
(Venkatesh et al., 2003). It is also defined as the level of 
teachers’ belief about how easy it is to use technology in 
the e-learning environment, or whether this technology 

is user-friendly (Radovan & Kristl, 2017). Based on the 
UTAUT model, the use of technology in education 
depends on whether the technology is user-friendly or 
not (Gumusoglu & Akay, 2017). This structure is similar 
to the structure of PEU in the TAM; the complexity 
structure in the PC use model, which determines the 
extent to which the individual perceives the innovation 
or technology as being easy to understand and use 
(Triandis, 1977); and the ease-of-use structure in the DIT 
(Rogers, 1995; Venkatesh et al., 2003). Some studies 
indicated that EE may predict BI to use the e-learning 
system (Azizi et al., 2020; Tarhini et al., 2017). Many 
studies also have indicated that the effect of EE on BI 
depends on some demographic variables such as gender 
and age, so the effect is stronger in females, especially in 
older females (Venkatesh et al. 2003). Tseng et al. (2019) 
mentioned that EE fails to motivate teachers to adopt 
MOOCs, and Raman and Rathakrishnan (2018) 
suggested that EE correlates with a non-significant 
relationship to the BI towards web-based integrated 
learning systems. In general, an effort-oriented structure 
is expected to be more prominent in the early stages of 
new behavior (Davis et al., 1989). Since DE has not yet 
been used strongly and is still in its initial stages, EE will 
be a critical factor in the BI to use DE, and the effect of 
EE on the BI will be different according to gender and 
teaching experience so that the effect is stronger for 
women (Venkatesh et al., 2003). The current research 
model is aimed at exploring EE on the BI to use DE in 
science teaching and to know the moderating effect of 
gender differences, teaching experience, and 
technological self-efficiency on the relationships 
between EE and BI to adopt the use of DE in science 
teaching. Therefore, this research tested the following 
hypotheses: 

H5:  EE has a positive effect on science teachers’ BI to 
adopt the use of DE in science teaching. 

H6:  The effect of EE on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to gender. 

H7:  The effect of EE on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to the teaching experience. 

H8:  The effect of EE on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to technological self-efficiency. 

Social Influence  

SI is defined as “the degree to which an individual 
views that others (such as colleagues, supervisors, and 
managers) believe that he/she should use a new system, 
specific technology, or new approach to learning” 
(Venkatesh et al., 2003). It is also defined as the degree to 
which the teacher views that his/her colleagues and 
others view the use of e-learning as important and 
necessary in teaching (Radovan & Kristl, 2017). This 
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structure is similar to the structure of subjective norms 
in the (TAM) (Davis et al., 1989), planned behavior 
theory (Ajzen, 1991), PC use models (Triandis, 1977), as 
well as the image structure in DIT that determines how 
new and other technological developments spread in 
societies and cultures. It also explains how and why new 
ideas and practices are adopted (Rogers, 1995; 
Venkatesh et al., 2003). It is also consistent with the self-
image structure in the PC use model, which is related to 
the theory of interpersonal behavior. Self-image refers to 
a “person’s ideas of who is he/her?” (Triandis, 1977). 
Self-concept refers to the idea a person has of 
himself/herself. Several studies have shown that social 
intelligence influences the formation of the BI to adopt 
the system and that the critical factor for teachers’ 
acceptance of LMS is the direct social impact at work 
(Moorthy et al., 2019; Radovan & Kristl, 2017; Raman & 
Rathakrishnan, 2018; Tseng et al., 2019). 

Based on the UTAUT model and previous studies, we 
assume that SI is a strong determinant of science 
teachers’ BI to adopt and use DE in science teaching and 
that the effect of SI on the BI to adopt and use DE will 
differ according to gender and teaching experience. The 
current research aims at integrating SI into the research 
model to explore its effect on the BI to use DE and to 
know the moderating effect of gender differences, 
teaching experience, and technological self-efficiency on 
the relationships between SI and BI to adopt the use of 
DE in science teaching. Therefore, this research tested 
the following hypotheses: 

H9:  SI has a positive effect on science teachers’ BI to 
adopt the use of DE in science teaching. 

H10: The effect of SI on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to gender. 

H11: The effect of SI on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to teaching experience. 

H12: The effect of SI on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to technological self-efficiency. 

Facilitating Conditions  

FC expresses “individuals’ insights into the existence 
of the technological and organizational infrastructure 
and tools to support the system’s use of resources and 
the available support to behave, or the extent of the 
users’ belief that the infrastructure is needed to support 
the use of technology in education” (Moorthy et al., 
2019). It is also defined as the degree to which the 
individual believes in the existence of an organizational 
and technical infrastructure that supports the use of the 
system (Venkatesh et al., 2003). The FC include the 
teacher’s belief in the existence of an organizational and 
technical infrastructure to support the use of the e-
learning environment. It is also the individual’s point of 

view about the available resources (tools, equipment, 
experience, etc.) that are needed to use the system 
(Radovan & Kristl, 2017). The FC also include the 
necessary training for technology users and deals with 
organizational and technical support for users. This 
structure is similar to the structure of perceived 
behavioral control, found in reasoned behavior theory 
(Ajzen, 1991), the structure of FC in the PC use model 
(Trandis, 1977), and job fit in DIT (Rogers, 1995). 

In this regard, Sattari et al. (2017) demonstrated that 
FC have a significant effect on BI and the use of the e-
learning system. Gumusoglu and Akay (2017) also 
showed that the availability of the necessary resources 
and knowledge for using ICT and technical support 
helps in achieving tasks quickly and increases 
productivity, and makes up for the lack of technological 
experience, and individuals’ inability to use the system 
in the required speed. Although Hoque and Sorwar 
(2017) indicated that FC do not have a significant effect 
on the users’ BI to use the mobile health service, Raman 
and Rathakrishnan (2018) mentioned that FC have a 
positive effect on BI and that FC work on teacher’s 
adoption of MOOCs (Tseng et al., 2019). Foon and Fah 
(2011) mentioned that FC affect BI even in the presence 
of EE. Falode (2018) also indicated that pre-service 
physics teachers have a high perception that the virtual 
laboratory package is easy to use and useful, and this 
affects their intentions to use the package in teaching and 
learning physics and that it is important to provide 
schools with appropriate ICT facilities that will help 
students and educators use virtual-based learning 
environments. 

The current research model aimed at exploring the 
effect of FC on the BI to use DE in science teaching, and 
to recognize the moderating effect of gender differences, 
teaching experience, and technological self-efficiency on 
the relationships between FC and BI to adopt the use of 
DE in science teaching. Therefore, this research tested 
the following hypotheses: 

H13: FC have a positive effect on science teachers’ BI 
to adopt the use of DE in science teaching. 

H14: The effect of FC on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to gender. 

H15: The effect of FC on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to the teaching experience. 

H16: The effect of FC on science teachers’ BI to adopt 
the use of DE in science teaching differs 
according to technological self-efficiency. 

Behavioral Intention  

BI is defined as a measure of the strength of an 
individual’s intention to do a certain behavior, and a 
person’s probability to use the system. The actual use of 
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the system occurs when a person intends to use it. It is 
the degree that which the person plans to do or not to do 
specific behaviors in the future. It indicates that the 
acceptance of BI expresses the desire or intention to use 
or adopt “technology to improve performance and 
results in the learning environments” (Davis et al., 1989). 
At the same time, Poong et al. (2017) suggested that self-
efficiency indirectly affects the “moderating factor” on 
the intention to use through perceived ease of use. 
Sadeck and Cronjé (2017) also mentioned that self-
efficiency in using online learning tools affects the 
adoption of online learning. Evidence indicates that BI 
has a direct effect on the actual use of the system, and it 
is a critical indicator or predictor of technology use 
(Azizi et al., 2020; Venkatesh et al., 2003). Hence, it can 
be expected that science teachers’ BI has a direct and 
positive effect on using DE. Then the following 
hypothesis can be tested: 

H17: Science teachers’ BI has a positive direct effect 
on using DE in science teaching. 

In the light of the proposed model as shown in Figure 

2, its four basic structures can be viewed as representing: 
the features of technology, “DE” (i.e., PE and EE) and 
contextual factors (i.e., FC and SI), as they are viewed as 
the individuals’ perceptions which related to technology 
and context. It explains the behaviors of individuals’ 
adoption and use. These are considered independent 
variables that affect the dependent variables in this 
model. BI, which represents science teachers’ intention 
to use the e-learning environment “DE”, and (the 
behavior of using) which represents the extent to which 
science teachers use the e-learning environment “DE” in 
science education. Then it becomes important to search 
for the effect of independent variables on the dependent 
variables and to search for the cause-and-effect 
relationships to predict the level of acceptance of DE 
while considering the moderating factors that may 
indirectly affect these relationships such as gender, 
experience, and technological self-efficiency on intention 
and use behavior. 

RESEARCH METHODOLOGY 

Tools 

The research included a tool for accepting the use of 
DE and it was prepared according to the following steps: 

1. Reviewing related literature. 

2. Determining the objectives of the tool: It aimed to 
reveal the science teachers’ acceptance of using DE in 
the light of UTAUT. 

3. Preparing the initial form of the tool: It consisted of 
three parts. The first part includes demographic data: 
(gender-years of experience), the second part 
includes five sub-dimensions (variables): PE (eight 
statements), EE (eight statements), SI (six statements), 
and FC (eight statements) adopted from Venkatesh et 
al. (2003); and self-efficiency (eight statements) 
adopted from Durak (2019) and Mookkiah and Prabu 
(2019). Finally, the third part includes two 
dimensions: the BI to use DE (eight statements), and 
the actual use of DE (four statements) (Venkatesh et 
al., 2003). Thus, the number of the tool statements is 
(50 statements). 

The statements included in the second and the third 
parts were formulated according to the Likert triple scale 
(1-3), and the acceptance degree of using DE was digital 
appreciation, in addition to the mean in the tool 
according to Table 1. 

4. Validity and reliability of the tool: The face validity 
of the tool was verified by administering it to a panel 
of specialists in teaching science, psychology, and 
educational technologies to evaluate it in terms of the 
scientific and linguistic validity of the tool, its 
relevance to the objectives, its importance, and its 
connection to the UTAUT, in addition to suggesting 
adding or modifying any statements. The tool was 
modified according to the opinions of the jury 
members, which were limited to rephrasing some 
statements. Reliability of the tool was verified by 
using the Cronbach’s alpha method on a sample of 21 
teachers. Reliability coefficient of tool as a whole was 
0.89, and reliability coefficients of sub-dimensions of 
scale were determined, respectively (0.88, 0.89, 0.91, 
0.86, 0.87, 0.92, and 0.90). This indicates that tool has 
a high degree of reliability. 

And using the variables of gender and teaching 
experience, as the previous research showed that these 
two variables affect the individual’s acceptance of 
technology and its use. 

 
 

Figure 2. Proposed research model 

Table 1. Digital appreciation and mean of the acceptance 

degree of science teachers to use distance education 
No Acceptance degree Digital appreciation Mean 

1 High  3 ≤(2.33) 
2 Intermediate  2 <(1.66) or >(2.3) 
3 Low  1  ≥ (1.66) 
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The Research Sample 

The research community consisted of 120 science 
teachers and this research adopted the non-random 
sampling method (taking appropriate sampling) to 
collect sample data. They received a questionnaire about 
accepting the use of DE, to respond to online. Table 2 
shows the characteristics of the participants. 

RESULTS 

The Acceptance Degree of Science Teachers to Use DE 
in light of the UTAUT 

The instrument was applied to the research sample. 
Mean, relative weight, and ranks were calculated. Table 

3 shows these results, as follows. 

Table 3 indicates that the degree of science teachers’ 
acceptance of using DE in light of the UTAUT is high. 
The general mean of the scale was 2.38 with a general 
relative weight of 79.33%. The total acceptance degree of 
the variables was high; the mean was 2.36 with a relative 
weight of 78.80%. It is clear that the highly acceptable 
variables are the EE with a mean of 2.72 and a relative 
weight of 90.66%, then the SI with a mean of 2.56 and a 
relative weight of 85.33%, followed by the PE with a 
mean of 2.53 and a relative weight 84.33%, followed by 
the technological self-efficiency with a mean 2.50 and a 
relative weight 83.33%. These findings agree with 
Radovan and Kristl (2017) and Venkatesh et al. (2012), 
where they found that PE shows the degree to which 
teachers believe that using a distance learning 
environment will better help in developing their 
professional performance, achieving job performance 
gains, and using useful learning activities, and PE is an 
important indicator of the BI, Gumusoglu & Akay (2017); 

Radovan and Kristl (2017), and Venkatesh et al. (2003), 
which found that the availability of an appropriate level 
of teachers’ belief about the ease of using technology in 
the e-learning environment affects their acceptance 
degree of using DE in teaching science; Poong et al. 
(2017) and Sadeck and Cronjé (2017), which found that 
self-efficiency indirectly affects the intention of use, then 
anticipates using DE when teaching science, and 
Venkatesh et al. (2003). These results also agree with 
Radovan and Kristl (2017) who argued that a teacher’s 
belief about the use of a new system, a specific 
technology, or a new approach to learning is important 
in science teaching and that it is affected by others’ 
perceptions about importance of using DE in teaching. 

The acceptance degree of the FC variable was low 
where the mean was 1.51 with a relative weight of 
50.33%. Although Moorthy et al. (2019) indicated the 
importance of providing good insights for the teacher 
about the existence of the technological and 
organizational infrastructure and equipment to support 
the use of DE in teaching science, it is a significant factor 
affecting the BI to use DE. Radovan and Kristl (2017) also 
emphasized the importance of the teacher having the 
available resources (tools, equipment, and experience) to 
use DE in teaching. This supports the results of Saleem 
and Al-Suqri (2015) which concentered on the necessity 
of having access to resources and services and using new 
multimedia technologies and the Internet that improve 
the quality of education and distance learning. 

While the BI was high, the mean was 2.50 with a 
relative weight of 83.33%, and the AU was high with a 
mean of 2.34 and a relative weight of 78%. This result 
supports that enhancing teachers’ BI towards using DE 
and the success of DE in science in schools depends 
largely on the EE, PE, and the teachers’ technological 
self-efficiency. This in turn enhances the teachers’ 
knowledge, skills, commitment to innovation, and the 
adoption of integrated technology into teaching (Moore 
& Thompson, 1990). It also depends on teachers’ 
understanding of the learning materials and having 
positive perceptions of DE (Deshmukh et al., 2012). 

Generally, this result can be explained that the 
teachers’ accepting degree to use DE is due to their 
positive beliefs and perceptions about all the variables 
(PE, EE, SI, and technological self- efficiency) that affect 

Table 2. Demographic information of participants (n=120) 
Variables Number Percentage (%) 

Gender   
Male 58 48.33 
Female 62 51.67 

Experiences   
≤5 years 40 33.33 
>5 or <10 44 36.67 
≥10 years 36 30.00 

Total 120 100 
 

Table 3. Results of calculating the acceptance degree of science teachers for the use of DE in science teaching 
 Variables Number of items Mean Relative weight (%) Ranks 

1 Performance expectancy 8 2.53 84.33 3 
2 Effort expectancy 8 2.72 90.66 1 
3 Social influence 6 2.56 85.33 2 
4 Facilitating conditions 8 1.51 50.33 5 
5 Technology self-efficacy 8 2.50 83.33 4 
The overall score for the main variables 38 2.36 78.80 

 
6 Behavioral intention 12 2.50 83.33 
7 Actual use 4 2.34 78.00 
The overall score of the scale 50 2.38 79.33 

 



EURASIA J Math Sci Tech Ed, 2022, 18(9), em2152 

11 / 18 

the BI to use DE (Deshmukh et al., 2012; Falode, 2018; 
Saleem & Al-Suqri, 2015; Tolba et al., 2020). 

The Effect of Independent Variables on Science 
Teachers’ Acceptance of Using DE 

The research hypotheses (H1, H5, H9, H13, H4, H8, 
H16, and H17) were tested using the confirmatory factor 
analysis method through the analysis of moment 
structures (AMOS) program included in the SPSS 
package, to ensure the validity of the proposed model in 
the research. Table 4 shows the results. 

Table 4 shows that the regression relationship 
between all the variables of the proposed model (PE, EE, 
SI, FC, and TSE) and the field of BI was significant, which 
means the possibility of predicting the science teachers’ 
BI to use DE, and the regression relationship between BI 
(AU) was significant, which also means that science 
teachers’ BI is a strong indicator of AU to DE. As well as 
the regression relationship between TSE, PE, EE, and FC 
was significant. Figure 3 shows the effects path between 
the variables of the proposed model. 

In light of the previous results, it is clear that PE, EE, 
SI, FC, and SE have positive effects on science teachers’ 
BI of using DE, and that SE has positive effects on the PE 
and EE and that BI has a positive effect on the use of DE 
in science, and therefore the hypotheses H1, H5, H9, 

H13, H4, H8, H16, and H17 were accepted, which 
confirm that the proposed model variables have positive 
effects on science teachers’ BI to use DE in science. 

This result agrees with previous studies that found 
the positive effect of PE on BI such as Gumusoglu and 
Akay (2017), Raman & Rathakrishnan, (2018), Šumak 
and Šorgo (2016), Tseng et al. (2019), and with studies 
indicating that EE predicts a BI to use e-learning systems 
(Azizi et al., 2020; Tarhini et al., 2017). However, the 
results differ from Tseng et al. (2019) which indicated 
that EE has a non-significant relationship to BI towards 
web-based integrated learning systems. 

This result also agrees with the studies which argue 
that SI play a role in shaping the BI to adopt e-learning 
teaching systems; these studies include Moorthy et al. 
(2019), Radovan & Kristl (2017), Raman & Rathakrishnan 
(2018), and Tseng et al. (2019). 

In addition, these results also agree with other studies 
such as Sattari et al. (2017) which demonstrated that FC 
have a significant effect on BI and the use of e-learning 
system; Gumusoglu and Akay (2017), which found that 
the availability of the necessary resources and 
knowledge for the use of ICT and technical support 
helps the teacher to achieve tasks quickly and increase 
productivity, and make up for his lack of technological 
experience, and his inability to use the system in the 
required speed; Raman and Rathakrishnan (2018) which 
mentioned that FC have a positive effect towards BI; 
Falode (2018), Foon and Fah (2011), and Tseng et al. 
(2019), which found that FC affects the BI even in the 
presence of EE. It, therefore, becomes important to 
provide schools with appropriate ICT facilities that 
would help students and teachers to use DE 
environments in the teaching and learning process. This 
result differs from Hoque and Sorwar (2017), where they 
showed that FC does not have a significant impact on 
users’ BI. 

Further, these results also agree with Gong et al. 
(2004), which found that the teachers’ TSE affects their 
ability to use DE and their evaluation of this ability. The 
users’ evaluation of their ability to use DE may affect 
their perception of PE, EE, using DE easily, and the 
decision to accept it. Thus, the science teacher who has a 
strong sense of TSE in using DE has difficulty in not 

Table 4. Results of confirmatory factor analysis between independent variables and BI to use DE, technological self-
efficiency, PE, EE, FC, and between BI and AU 
Variable Variance H. Regression relationship to VD SE RW Sig. 

Performance expectancy 35.879 H1 → BI 0.323 0.033 5.126 0.001 
Effort expectancy 56.887 H5 → BI 0.155 0.054 7.455 0.001 
Social influence 38.985 H9 → BI 0.301 0.058 5.996 0.001 
Facilitating condition 20.567 H13 → BI 0.634 0.055 2.995 0.004 
Self-efficiency 36.544 H4 → PE 0.363 0.029 5.825 0.001 
Self-efficiency 37.654 H8 → EE 0.300 0.056 5.346 0.001 
Technological self-efficiency 33.746 H16 → FC 0.312 0.030 4.976 0.001 
Behavioral intention 57.988 H17 → Actual use 0.189 0.076 7.885 0.001 

Note. VD: Variance difference; SE: Standard error; & RW: Regression weight 

 
 

Figure 3. Estimates of regression weights (Chi-
square=123.66 & p=0.000) 
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adapting the use of DE in teaching science even in the 
presence of obstacles that prevent its use while doing 
their best to overcome those obstacles. 

Generally, this result also agrees with previous 
studies that the independent variables: PE, EE, SI, FC, 
and SE have positive effects on the BI to use DE in science 
(Moorthy et al., 2019; Radovan & Kristl, 2017; Venkatesh 
et al., 2003). 

Results Related to Gender 

Table 5 shows that female science teachers have close 
values of means to science male teachers’ means in the 
variables of the proposed model.  

Table 6 also shows the analysis of the differences 
between the variables of the research model using one-
way ANOVA according to gender. 

To examine the moderating effect of gender, an 
analysis of differences between the two groups of male 
and female teachers was conducted. As shown in Table 
6, the effect of PE, EE, SI, and FC on the science teachers’ 
BI to adopt the use of DE does not differ according to 
gender. Hence, the hypotheses H2, H6, H10, and H14 are 
not supported.  

This confirms that gender has no effect on BI and that 
there are no differences between science teachers (males 

and females) in seeing that PE, EE, SI, and FC have their 
effects on the BI to adopt the use of DE. This result is 
consistent with Saleem et al. (2016), which found that 
gender has less effect on the adoption of Moodle, and 
that both male and female staff members generally use 
the learning platform. This result differs from other 
studies such as one by Venkatesh et al. (2003), which 
found that BI depends on some demographic variables 
such as gender, that it plays a moderating role in the 
effect of PE on BI, and in the acceptance and the use of 
technology. Costa et al. (2012) revealed a gender effect 
on Moodle use; Padilla-Meléndez et al. (2013) found that 
there are differences between males and females in 
accepting play-based teaching/learning, attitudes, and 
intention to use the Moodle; Durak (2019) and Wang and 
Wang (2010) found that gender plays an important role 
in the adoption and the use of technology; Kripanont 
(2007) proposed that gender is an important variable in 
exploring technology adoption behavior; and Liu’s 
(2013) found that gender can mediate PE, EE, and SI. 

Results Related to Teaching Experience 

Table 7 shows that there are differences between the 
means of science teachers according to the teaching 
experience in the variables of the proposed model.  

Table 8 also shows the analysis of the differences 
between the variables of the research model using one-
way ANOVA according to the teaching experience. 
Table 8 shows that there are differences between the 
variables of the research model using one-way ANOVA 
according to the teaching experience. To find out the 
extent and direction of these differences, Tukey Method 
was used for multiple comparisons between means.  

Table 5. Means and standard deviations of all variables of 
the proposed model by gender 
Gender  PE EE SI FC 

Male (58) X- 20.38 21.88 15.47 11.62 
SD 1.71 1.59 1.44 3.30 

Female (62) X- 20.13 21.65 15.29 12.50 
SD 1.56 1.55 1.29 3.78 

 

Table 7. Means and standard deviations for all variables of the proposed model according to teaching experience 
Teaching experience  PE EE SI FC 

≤5 years (40) 
 

X- 21.53 22.43 16.55 14.23 
SD 1.47 1.28 0.99 3.98 

>5 or <10 years (44) 
 

X- 20.39 21.93 15.37 11.66 
SD 0.97 1.37 0.84 3.16 

≥10 years (36) X- 18.67 20.81 14.08 10.19 
SD 1.04 1.65 1.02 2.07 

 

Table 6. Analysis of differences between the variables of the research model using one-way ANOVA according to gender 
Main variable H.  SS df MS F Sig Conclusion 

Performance expectancy H2 BG 1.877 1 1.877 .700 .405 H2 is not supported 
WG 316.623 118 2.683 

Total 318.500 119  

Effort expectancy H6 BG 1.643 1 1.643 .668 .415 H6 is not supported 
WG 290.349 118 2.461 

Total 291.992 119  

Social influence H10 BG .920 1 .920 .495 .483 H10 is not supported 
WG 219.205 118 1.858 

Total 220.125 119  

Facilitating conditions H14 BG 23.170 1 23.170 1.829 .179 H14 is not supported 
WG 1495.155 118 12.671 

Total 1518.325 119  

Note. BG: Between groups; WG: Within groups; SS: Sum of squares; & MS: Mean square 
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Table 9 shows the results. Table 9 shows that there 
are differences between the variables of the research 
model according to the teaching experience favoring the 
science teachers with teaching experience (≤5 years) 
group compared to the science teachers with teaching 
experience (>5 or <10 years) group, except for the EE 
variable. 

There are also differences between the variables of 
the research model according to the teaching experience 
favoring the science teachers with teaching experience 
(>5 or <10 years) group compared to the science teachers 
with teaching experience (≥10 years) group, except for 
the FC variable. This result indicates that the teaching 
experience does not affect the science teacher’s adoption 
and use of DE, and it can be concluded that the teachers’ 

teaching experiences during the educational process do 
not enhance the science teachers’ acceptance and use of 
DE. The differences are due to science teachers with less 
teaching experience and fresh graduates which can be 
attributed to the fact that they may have a high degree of 
technological experience as Bauwens et al. (2020) 
mentioned that technological experience plays an 
influential role in teachers’ acceptance to use digital 
learning environments. Moreover, it also plays a role in 
the BI to use information technology and to accept using 
technology (Zhou et al., 2012).  

Experience of using distance learning is an important 
factor and the effort in the initial stages of acquiring a 
new behavior plays an important role in the acceptance 
process (Venkatesh et al., 2003). This is consistent with 
NRC (2006) which noted that previous experience in 
social networks is effective in terms of accepting and 
using online social networks in education. Technological 
experience and knowledge are linked because 
technological knowledge constitutes the experience in 
using and managing certain technologies, and the skill 
of evaluating and understanding them, this is what fresh 
graduates and teachers with fewer years of teaching 
experience have. 

This result differs from what has been confirmed by 
many studies that the main obstacles that prevent 
science teachers from accepting the use of technology in 
education are the lack of teaching experiences (Kaya & 
Usluel, 2011; Yildiz et al., 2013). It also differs from 
Saleem et al. (2016) which found that teaching 
experience is one of the factors that motivate teachers 
toward accepting and adopting the Moodle and the use 
of learning platforms. 

This result can be explained in light of what Stone 
and Chapman (2006) indicated that faculty staff 
members with teaching experience up to, more or less 
than 10 years believe that the more realistic and effective 
interactions can only be achieved through face-to-face 
instruction. In addition, older teachers are more 
subjective in setting up the learning environment, and 
their style of learning is more passive (Venkatesh et al., 

Table 8. Analysis of the differences between the variables of the research model using one-way ANOVA according to the 
teaching experience 
Main variable H.  SS df MS F Sig Conclusion 

Performance expectancy H3 BG 156.093 2 78.047 56.226 <.001 H3 is supported 
WG 162.407 117 1.388 

Total 318.500 119  

Effort expectancy H7 BG 51.782 2 25.891 12.611 <.001 H7 is supported 
WG 240.209 117 2.053 

Total 291.992 119  

Social influence H11 BG 115.293 2 57.647 64.338 <.001 H11 is supported 
WG 104.832 117 .896 

Total 220.125 119  

Facilitating conditions H15 BG 319.825 2 159.912 15.611 <.001 H15 is supported 
WG 1198.50 117 10.244 

Total 1518.33 119  

Note. BG: Between groups; WG: Within groups; SS: Sum of squares; & MS: Mean square 

Table 9. Multiple comparisons between means of science 
teachers’ groups in the variables of the research model 
DV (I) VAR. (J) VAR. MD (I-J) Sig. 

PE 
 
 
 

1.00 2.00 1.13864* .000 
3.00 2.85833* .000 

2.00 1.00 -1.13864* .000 
3.00 1.71970* .000 

3.00 1.00 -2.85833* .000 
2.00 -1.71970* .000 

EE 
 

1.00 2.00 .49318 .260 
3.00 1.61944* .000 

2.00 1.00 -.49318 .260 
3.00 1.12626* .002 

3.00 1.00 -1.61944* .000 
2.00 -1.12626* .002 

SI 
 
 

1.00 2.00 1.18636* .000 
3.00 2.46667* .000 

2.00 1.00 -1.18636* .000 
3.00 1.28030* .000 

3.00 1.00 -2.46667* .000 
2.00 -1.28030* .000 

FC 
 
 

1.00 2.00 2.56591* .001 
3.00 4.03056* .000 

2.00 1.00 -2.56591* .001 
3.00 1.46465 .108 

3.00 1.00 -4.03056* .000 
2.00 -1.46465 .108 

Note. DV: Dependent variable & MD: mean difference 
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2003). This may also stem from the lack of experience 
and practice in using ICT despite the presence of 
teaching experience. 

This result also confirms that the more consistent an 
innovation with users’ prior technological experience, 
current values and needs is, the more likely users are to 
accept this innovation (Liu, 2013), and this is available to 
science teachers with teaching experience (≤5 years), 
where they have prior experience in technological 
innovations that support their use in education. Thus, 
technological experience (available to science teachers 
with teaching experience ≤5 years) can make a difference 
in EE, SI, and FC. And it refers to the degree of technical 
proficiency that the user acquires over some time. For 
individuals who are with little experience with a new 
system (science teachers with ≥10 years of teaching 
experience), the EE is a more prominent factor in 
predicting BI. The SI also plays an important role in 
reinforcing BI during the early stages of technological 
experience, while its effect will disappear as people’s 
experience of the new technology develops to a later 
stage (Agarwal & Prasad, 1997). FC become a more 
important factor compared to BI with increasing 
experience with the new systems (Bergeron et al., 1990). 

The results indicate the necessity to improve the 
technological experience of teachers with more 
experience in teachings, as Raza et al. (2020) indicated 
that experience of LMS increases the user’s BI, and the 
AU behavior is enhanced if individuals have previous 
experience with the system (Taylor & Todd, 1995). 

This result is consistent with Chaaban and Moloney 
(2016), where they showed that many factors hinder the 
systematic implementation of technology integration 
such as insufficient training, blended strategies, access to 
technology, shared vision, and mastery. This explains 
the low mean scores of science teachers (with teaching 
experience ≥10 years) in the research model variables. It 
also explains the high mean scores of science teachers 
with teaching experience ≤5 years, and teaching 
experience >5 or <10 years in the research model 
variables as they integrate technology and its use in 
teaching and conduct practical experiments (Chaaban & 
Moloney, 2016). This result confirms that teachers with 
the least years of teaching experience have real 
experiences with technology-based teaching and the use 
of technological tools, and these real experiences provide 
pre-service teachers with experiences in problems 
solving and decision-making associated with applying 
technological tools in teaching (Ottenbreit-Leftwich et 
al., 2010). 

Hence, the more experienced science teachers must 
actively observe and participate in the effective uses of 
technology, participate in integrating technology in 
education to teach difficult topics, gain indirect 
experiences that reinforce self-efficiency beliefs about 
technology to make up for their lack of technological 

experience and their inability to use the system in the 
required speed (Raman & Rathakrishnan, 2018; Radovan 
& Kristl, 2017). More experienced science teachers 
should have the resources and knowledge necessary for 
using ICT and technical support that helps them to 
complete tasks in a reasonable time and use DE in 
teaching. 

Implications and Limitations 

This research came to address the need mainly of the 
importance of teachers’ acceptance of using DE. The 
results indicate that the degree of science teachers’ 
acceptance of using DE in light of the UTAUT is high. 
The highly acceptable variables are the EE, the SI, the PE, 
and the technological self-efficiency, but the acceptance 
degree of the FC variable was low. Also the results 
indicate that the BI was high, and the AU was high, the 
gender has no effect on BI and that there are no 
differences between science teachers (males and 
females) in seeing that PE, EE, SI, and FC have their 
effects on the BI to adopt the use of DE, and the teaching 
experience does not affect the science teacher’s adoption 
and use of DE, and it can be concluded that the teachers’ 
teaching experiences during the educational process do 
not enhance the science teachers’ acceptance and use of 
DE. 

In light of the results the research recommends the 
necessity of training science teachers to adopt and use 
DE, especially older teachers, and to enhance their 
technological self-efficiency because it plays an effective 
role in adopting DE and improving more experienced 
science teachers’ technological experience and paying an 
attention to applying the UTAUT model before taking 
any decision to adopt any new technology in the field of 
science education. This study also recommends 
reconsidering the science teachers’ professional 
preparation programs so that they support education 
trends towards the use of DE in science.  

One limitation of the research was related to the 
sample; It was small in size, not randomly selected, and 

all respondents were public school teachers .  We 
therefore expect their perspectives and responses about 
the questionnaire for accepting the use of DE could differ 
from other in-service teachers in private or international 
schools. However, we tried to overcome this limitation 
and reach the highest number of science teachers by 
sending the research questionnaire online. Also, we 
included clear instructions in the consent form and at the 
beginning of the questionnaire. 

Future research should consider utilizing qualitative 
tools for collecting data about teachers’ acceptance of 
using DE. Furthermore, it is important to know how the 
relationship between teachers’ acceptance of using DE 
relates to science teaching effectiveness, therefore, 
researchers are planning to investigate it in the following 
research. It is also important to search for the moderating 
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factors that most affect the nature of the relationship 
between the independent variables in the UTAUT model 
such as (PE, EE, SI, and FC) and the dependent variables 
(BI to use DE). 
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