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Abstract
This study is unique in its attempt to combine the Technology Acceptance Model (TAM) 
with external variables and the Information System Continuance Theory, in the context of 
mobile learning. It extends TAM with the external variables perceived mobility and per-
ceived enjoyment. Mainly, students’ perception of cell phones effect on their academic per-
formance is investigated. The study was conducted at two different universities—in Europe 
and the Middle East. Cell phone usage is analyzed from the perspective of mobile learning. 
The data in this study were collected from 103 students from the University of Latvia and 
106 students from a Middle Eastern private American University. This study shows that 
there is no significant difference on how the two groups perceive the use of cell phone 
and their opinion of its impact on their academic performance. The obtained results are in 
line with the theoretical model. They show the influence of perceived enjoyment and per-
ceived usefulness on students’ attitudes towards using cell phones. Data shows that there 
is a positive relationship between cell phone usage and students’ perception of its effect 
on their academic performance. This study reveals several interesting findings, and it is 
believed that this research offers the educators and administrators further insight in analys-
ing the current effect of cell phones on students’ academic performance and the possibility 
of adopting mobile learning as one of the technological tools which supports technology 
enhanced learning.
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1  Introduction

The access to information along with possibilities provided by technologies are becom-
ing wider every moment and they support the prediction of Moore (1965) who said that 
price drop of different technological solutions correlates with the increase use of them. 
The development of the World Wide Web (WWW) changed the way how information can 
be accessed, how people share information, how information can be used for different pur-
poses and it also influenced the landscape of education and the concept of learning any-
time and anywhere was introduced. The year 2007 was a new milestone when Apple, a 
technology company, introduced the smartphone to the world, and smart solutions gradu-
ally became available to everyone, moving from an entertainment object to a tool that can 
also be used for learning purposes. The free flow of information has become commonplace 
practice and world-wide pandemics caused by Covid-19 has shown that the technology 
is not only used to disrupt the learning process and to switch away the attention from the 
tasks which require cognitive load but also to create new innovative solutions for the provi-
sion of various services and ensuring learning.

However, not all educators are enthusiastic about the opportunities offered by technol-
ogy, as the educational environment is relatively conservative, believing that technology 
fascination only distracts learners and this opinion is based on OECD data (2019), which 
concludes that technology use does not improve learning outcomes. Often the problem 
is that research measures the dimension of knowledge growth by paying less attention to 
other dimensions of knowledge, such as the dimension of access to knowledge (Daniela, 
2020), which is important given the changed educational landscape, where access itself 
comes at the forefront and mobile technology can be perceived as knowledge transmitters 
which is even more important in time when almost all education is switched to remote 
mode where access to knowledge is provided through different media including cell phones 
(Stockwell, 2010). There is a relatively large amount of research that concludes that the use 
of mobile technology improves learners’ attitudes towards the learning process (Jabbour, 
2014) and thus has a positive effect on perceived usefulness.

In 1989, Davis defined the Technology Acceptance Model (TAM), which has been ana-
lyzed in research from different perspectives. He hypothesized that the attitude of a user 
toward the system was a major determinant of whether the user will use or reject the sys-
tem (1989) which later was removed from his concept but from an educational perspec-
tive attitude is a powerful agent in formation of perceived usefulness. Later on Venkatesh 
and Davis (2000) proposed an extended model named TAM 2, where the variables that 
influence the perceived usefulness were added: (a) subjective norm: the influence of oth-
ers on the user’s decision to use or not to use the technology; (b) image: the desire of 
the user to maintain a favorable standing among others; (c) job relevance: the degree to 
which the technology was applicable; (d) output quality: the extent to which the technology 
adequately performed the required tasks; and (e) result demonstrability: the production of 
tangible results. Venkatesh and Bala (2008) expanded TAM2 and included there individual 
difference, system features, social influence (SI), and facilitating conditions as the deter-
minants of perceived usefulness and perceived ease of use. They divided variables in two 
groups—The subjective norms and images in TAM2 belong to SI, while job relevance, 
output quality, and result demonstrability belong to the sub-dimension of system features 
and these variables affect perceived usefulness.

Even though both Davis himself and other researchers have made adaptations to this 
model, it is one of the models used to analyze the use of technology. EBSCO database 
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shows that there are 197 articles that include the key words “Technology Acceptance 
Model” in the titles. Using the same keywords in the Web of Science database, 672 entries 
were found, and Scopus found 1009 entries, corresponding to the specified parameters. 
This confirms that this model is in the focus of attention of researchers in various fields 
of science and interest in it is not diminishing, even though there are also criticisms about 
the applicability of this model where authors believe that TAM should be integrated in a 
broader context including variables of human and social change processes (Legris et  al, 
2003).

In the context of this article, the use of cell phones is analyzed from a mobile learning 
perspective through TAM variables to find out which of variables are working well and 
which ones are not, as there are researches where TAM was empirically proven success-
ful in predicting about 40% of a system’s use (Hu et al., 1999; Legris et al., 2003). Barreh, 
Kadar A., & Abas ( 2013) conducted a literature review of mobile learning approaches 
and concluded that there are four approaches for defining mobile learning: mobile devices, 
learners and learning process, learning and combination of different components, and a 
combination of these three approaches. Mobile learning is defined as learning using mobile 
devices with wireless connectivity such as mobile phones, cell phones, tablets or any other 
handheld devices that offer learners the opportunity to enhance their learning experience 
anywhere and at any time, the possibility of adapting content to every user according to 
their needs and expectations (Derveni, & Dagdilelis, 2020; Abramson, Dawson, Stevens, 
2015, Ally & Prieto-Blázquez, 2014; Bachmair et  al., 2010; Lowenthal, 2010). Mobile 
learning is not about the devices but about the people who use these devices to access the 
information and services, to share the knowledge, to find the answers to the questions aris-
ing and preference to mobile devices because of their flexibility (Stockwell, 2010).

Here we come back to TAM where perceived usefulness, perceived ease of use, per-
ceived mobility and perceived enjoyment play a role in using those technologies. This 
study focuses on the use of mobile device—cell phone in particular, analyzing it from the 
TAM perspective to understand the potential of cell phones for mobile learning (Burden, 
Kearney, 2016, Abramson, Dawson, Stevens, 2015). This research is unique in a sense that 
authors aim to make a comparison of data obtained from the students from two different 
countries from different fields and continue the research ideas started in 2015 about tech-
nology use in mathematical learning (Zogheib, 2015). The aims of this study are twofold: 
first test students’ perception of cell phones effect on their academic performance which 
will serve as an indicator for IS success (DeLone, McLean, 1992; 2003). Second, find 
out if there are any cultural differences in students’ perceptions on use of cell phones thus 
showing whether or not there are differences among students from different cultural back-
ground and field of science.

TAM and the Information System Continuance Theory were used in the context of edu-
cation. In this paper, they were combined in the context of mobile learning by using variety 
of external variables. The existing research shows that the effect of mobile learning usage 
in education is debatable and some researchers reported that mobility problems are holding 
some institutions back from implementing mobile learning. In this study, it was clear that 
the sample of students in Europe and the Middle East have intention to utilize cell phones 
to increase their academic/educational performance. Students in both countries confirmed 
that perceived enjoyment and perceived mobility value were major factors for the useful-
ness of cell phones in mobile learning. But students in Latvia regarded the cell phone more 
highly than those in the Middle East.

The paper is organized as follows: In a part of Theoretical framework there are main 
concepts analyzed included in the research which ends with the research construct 
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model used; it is followed by the part which is devoted to the research methods, meas-
urements and data analyses and ending with discussion and conclusion part.

2 � Theoretical Frame Work

2.1 � Technology Acceptance Model (TAM) with External Variables

Technology Acceptance Model developed by Davis (1986, 1989) is one of the most 
popular concepts in technology acceptance research where various researchers have 
analysed the factors which influence the intention to use technology and technological 
solutions for various purposes. It’s perceived understandability and simplicity (King & 
He, 2006) affected users’ willingness to use technology in education (Teo, 2012) and 
it is believed that this model is one of the most widely used models for the research on 
the use of technology in educational settings (Kılıç, 2014).

The original model of TAM will be enhanced by using external variables (Liu, 
Chen, et al., 2010; Liu, Han, et al., 2010) becauseadditional factors should be included 
to extend the constructs of TAM. These factors depend mainly on the technology used, 
main users and context (Legris et  al, 2003; Moon & Kim, 2001). External variables 
that play an important role in the technology usage are related to individual differ-
ences (Wang et  al., 2003) and sometimes believed that there are cultural differences 
which also can play a role as external varible (Fernández Robin et al., 2014). There is 
a strong relationship between individual differences and technology acceptance (Ven-
katesh, 2000). Although there are shortcomings identified by Marangunić and Granić 
(2015) in this model they also concluded that the model has two distinct beliefs—per-
ceived usefulness and perceived ease of use, that were sufficient enough to predict the 
attitude of a user toward the use of a system because perceived enjoyment has a posi-
tive impact on perceived usefulness and plays an important role in users’ technology 
acceptance (Wu & Gao, 2011).

In this study perceived mobility value and perceived enjoyment are used as external 
variables in TAM to analyze students’ perception of using cell phones as authors ana-
lyse TAM through the perspective of mobile learning.

From Information systems continuance theory perspective developed by Bhattach-
erjee (2001) which is focusing on the user’s continuous usage rather than acceptance 
issues, it is important to understand the factors influencing use of different technolo-
gies (in this paper use of cell phones is in focus). This theory has a relationship with 
expectation confirmation theory (Oliver, 1980), which suggests that satisfaction has a 
major role in individuals’ repeated-intention desire. These suggestions are in line with 
ideas of Davis that perceived enjoyment plays an important role in intention to use 
technologies. Yu, Yu, & Yu ( 2012) have found a strong positive relationship between 
satisfaction with continuance intention which shows the role of satisfaction in forming 
positive attitude to continuous use of ICT. There are authors who believe that there 
is a narrow line which splits continuous use for job performance and repeated inten-
tion desire and technology addiction which can significantly influence individuals’ 
personal, work, and social environment (Xu, Turel, & Yuan, 2012). The result of this 
repeated behaviour depends on the users’ attitude, intended purpose, that is, academic, 
professional, or simply leisure.
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3 � Research Model and Hypotheses Development

Figure S1 represents the model that is being tested in this work. The endogenous con-
structs, perceived ease of use, perceived usefulness and attitude are influenced by the 
effect of the exogenous constructs perceived mobility and perceived enjoyment. Per-
ceived usefulness plays the role of exogenous variables also when it has direct effect on 
attitude which in turn is considered as exogenous construct because it affects behavio-
ral intention. Academic satisfaction performance is considered as endogenous variable 
because it is directly affected by the behavioral intention. The validity of the measure-
ment is represented in the arrows that starts at the latent variable and ends at its corre-
sponding indicators.

3.1 � Perceived Usefulness

Davis defined perceived usefulness as the extent to which a person believes that using a 
particular system will enhance his or her work performance (Davis, 1986, 1989).

From extended TAM2 (Venkatesh & Bala, 2008) where are included individual dif-
ferences, system features, social influence (SI), and facilitating conditions as the deter-
minants of perceived usefulness and perceived ease of use it is found that all these var-
iables affect perceived usefulness which in turn is a significant predictor of learning 
outcomes (Zhai and Shi, 2020) as the net generation wishes that devices are easy to 
use to be perceived as useful (Sheppard and Vibert, 2019). According to Subramanian 
(1994), Fu et  al. (2006) and Norazah et  al. (2008), perceived usefulness and attitude 
toward usage behaviour are highly correlated. Therefore, the following hypotheses will 
be tested:

Hypotheses 1  The attitude towards using cell phones is significantly being affected by per-
ceived usefulness.

3.2 � Perceived Ease of Use (PEU)

The term was coined by Rogers in 1962 who said the PEU is associated with the sim-
plicity of how users perceive the understanding and usage of a new innovation  (Rog-
ers, 1962, 1983). The attitude toward the use of TAM is also determined by the PEU. 
According to Davis (1986, 1989, p. 320), (PEU) is “the degree to which a person 
believes that engaging in online transactions would be free of effort.” The literature of 
the e-learning reveals that PEU is a major significant variable (e.g., Lee et  al., 2005; 
Liu, Chen, et  al., 2010; Liu, Han, et  al., 2010; Park, 2009; Selim, 2003). Other stud-
ies have also offered support to the direct influence of perceived ease of use on per-
ceived usefulness (Sheppard and Vibert, 2019). According to the following work (e.g., 
Teo, 2009; Teo, Teo, 2011a; Huang & Lin 2007), PU is directly being affected by PEU. 
Therefore, the following hypotheses will be tested:

Hypotheses 2  Perceived usefulness of cell phones is directly being affected by perceived 
ease of use.
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3.3 � Attitude

A technology user will have a positive attitude towards adopting a specific technol-
ogy if the evaluation of such a technology tends to be positive. According to (Suki & 
Ramayah, 2010), attitude plays the role of a mediator between PU and perceived inten-
tion to use such a technology and it is also correlates with IS success model (DeLone 
and McLean, 1992; 2003). Self-efficacy also is indicated as an important aspect in form-
ing attitude (Nordlöf et al., 2019) but there are no differences in age in forming attitude 
to technologies (Staddon, 2020). Many researchers such as (Hu et al., 1999; Venkatesh 
and Davis, 1996, 2000) claimed that intention is affected by PU. Therefore, to investi-
gate this effect by considering students’ attitudes, this study hypothesizes that:

Hypotheses 3  Behavioral intention towards using cell phones is significantly being affected 
by attitude.

3.4 � Perceived Enjoyment (PE)

According to Davis et  al. (1989, 1992), perceived enjoyment is determined by user’s 
enjoyment of using technology, regardless of any technical glitches. This research con-
siders perceived enjoyment as a construct that measures how students react to the use 
of cell as an enjoyable tool. Enjoyment found to be an important factor that affects 
users’ attitudes and behaviors as it is not only enjoyable but also stimulates curiosity 
and arouses imagination and personal innovativeness are the decisive factors for stu-
dents to accept M-learning (Wu, Tam, Fang, Wu et al., 2020; Bedué, (2020) ; Igbaria 
et al., 1995; Teo & Lim, 1997; Venkatesh, 2000; Childers et al., 2001; Moon & Kim, 
2001; Wexler, 2001; Mun and Hwang, 2003; van der Heijden, 2003; Yu et  al., 2005; 
Keller, 2010; Lee et al 2017). Batra and Ray (1986) found the correlation between per-
ceived enjoyment as an intrinsic motivation and perceived usefulness. Keller (2010) in 
his ARCS motivation model found that the first elements that affect the learning motiva-
tion are “capturing interest,” “stimulating inquiry,” and “maintaining attention”. These 
parameters resonate to some extent with “perceived usefulness”, where technologies are 
perceived from a usefulness perspective, which can be both interesting and informative, 
and from perceived ease of use, where the technology user wants the material offered 
to be easy to use (DeLone and McLean, 1992; 2003). Previous research also tested the 
effects of perceived enjoyment on perceived ease of use (Mun & Hwang, 2003; Ven-
katesh, 2000; Venkatesh et al., 2002). According to Venkatesh (2000), users’ technology 
adoption is indirectly being affected by perceived enjoyment that is considered the most 
important drivers behind users’ intention to use technology (Qin et al., 2018). Thus, to 
study how perceived enjoyment affects perceived ease of use, and attitude towards using 
cell phones, this work tests the following:

Hypotheses 4  Perceived enjoyment has a significant effect on perceived ease of use of cell 
phones,

Hypotheses 5  Perceived enjoyment has a significant effect on students’ attitude towards 
cell phones,
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3.5 � Perceived Mobility Value (PMV)

According to (Huang et  al., 2007), perceived mobility is defined as the awareness of 
the mobility value of mobile services and systems. It is also defined as the ability of 
users to receive and transmit information (Anckar and D’Incau, 2002; Coursaris et al., 
2003; Hill & Roldan, 2005; Ting, 2005). According to (Seppälä, & Alamäki, 2003), 
convenience, expediency and immediacy are the three elements that forms the mobility 
that provides users with information via mobile devices at their convenient times. Indi-
viduals who use mobiles consider simplicity and availability of mobiles as the main fac-
tors behind the implementation of mobile learning or M-learning (Hill & Roldan, 2005; 
Qashou, 2021; Ting, 2005). Therefore, the perceived mobility value is a main factor 
of individual differences affecting users’ behaviors because it aids the student by pro-
viding ubiquitous access to both the online and hybrid classroom (Abramson, Dawson, 
Stevens, 2015). In certain cases, high levels of engagement and finishing tasks require 
adopting mobile technology (Anckar and D’Incau, 2002, p. 48). Therefore, M-learning 
is related to the appreciation of mobility and have a strong perception of its usefulness. 
This implies, perceived mobility value affects the perceived usefulness of mobile learn-
ing (Park and Kim, Huang et  al., 2007; 2013). To investigate this relation, this study 
tests the following hypothesis:

Hypotheses 6  Perceived mobile value has a significant effect on the perceived usefulness 
to use cell phones,

3.6 � Behavioral Intention and Academic Performance

According to ideas of Ajzen and Fishbein (1980) later developed by Ajzen (1991, 2011), 
behavioral intention is the user’s readiness to continue behaving in a particular way. 
From technological perspective, it is to use a particular technology that directly affects 
actual usage. Statista (2017) claims that smartphone users in the United States has sig-
nificantly increased since 2010. Cell phones are used by students as a source of learn-
ing and sharing information. They also use social media such as Facebook and Twit-
ter for this purpose. Students can benefit from using their cell phones by sharing files 
and documents and any learning material. Recent research found a positive relationship 
between mobile usage and students’ academic performance (Alalwan et  al., 2019; Al-
Rahmi et al., 2018; Cao et al., 2013; Gikas & Grant, 2013; Hossain et al., 2019; Junco 
& Cotten, 2012). Academic performance is the result of an educational course where 
any learner has attained their educational goal (MacGeorge et al., 2008). Based on these 
facts, the following hypothesis is proposed:

Hypotheses 7  Behavioral intention has a significant effect on how students perceive the 
effect of using cell phones on their academic performance,
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4 � Method

4.1 � Study Context and Participants

The study was caried out in two different countries: one European country (Latvia) and 
one Middle Eastern country (Kuwait), in two different higher educational institutions. In 
Latvia, it was the biggest public university but in Kuwait it was a private higher educa-
tional (HE) institution.

The sample in this study consisted of two groups: one group of 103 students from a 
public university in Latvia. The researchers used the principles of nonprobability sampling, 
in particular convenience sampling. Students involved in this study from University of Lat-
via mostly represented different subbranches of educational sciences (teachers of different 
subjects, preschool teachers, social pedagogues, special education teachers) and they were 
from different educational levels—bachelors, masters and doctors. The particular group of 
students were formed because one of the authors teaches educational sciences in this Uni-
versity. Participation of students in this study was voluntary and they were invited to fill in 
the questionnaire by sharing the link to the questionnaire developed in Google forms. The 
questionnaire was anonymos and it ensured that students could freely express their opin-
ion. Altogether the link to the questionnaire was shared with 187 students but 103 students 
provided their opinion. The other group consisted of 106 students from a Middle Eastern 
private American University enrolled in undergraduate math classes. The students were 
registered in the university in different undergraduate math courses. Those classes were 
taught by the same professor who is one of the authors of this paper. The high school point 
average was the factor that determined students’ major. Participants’ majors were graphic 
design and arts, communication, economics, finance, business, computer science, informa-
tion system, electrical and computer engineering, and some were unspecified. The instruc-
tor who taught the above classes was in charge of distributing the questionnaire among 
students and instructed them to drop it in their department mailboxes. Participants were 
informed that their participation is voluntary, and it is completely independent from their 
grades.

The response rate was very high; 106 students out of 125 answered all questions. Stu-
dents who did not participate expressed no interest in the survey.

4.2 � Measures

Multiple theoretical frameworks were combined in this study, the extended version of the 
technology acceptance model (TAM) and the information system continuance theory (ISs). 
TAM was created by Davis (1986, 1989) as shown in Figure S2 (Zogheib, et  al 2015). 
Huang et al. (2007) has used original TAM with two external constructs: Perceived mobile 
value and perceived enjoyment (Figure S3). In this study, all of the above constructs were 
used. In addition, the academic self-perception construct was used. Academic self-percep-
tion is treated as an extension of the IS continuance model (Bhattacherjee, 2001), repre-
senting the psychology of adult students in terms of their academic-achievement intentions 
and responses. Academic self perception was measured by four indicators using a 7-point 
Likert-type scale. The indicators were as follows:

•	 I am confident in my scholastic abilities
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•	 I do well in college
•	 I learn new concepts quickly
•	 I am confident in my ability to succeed in college

The behavioural intention indicators were:

•	 I intend to check announcements from my cell phone frequently
•	 I intend to be a heavy user of cell phones.

The attitude indicators were:

•	 Studying through cell phone was a good idea
•	 Studying through cell phone was a wise idea,
•	 I am positive toward cell phone.

The perceived usefulness indicators were:

•	 Cell phone would improve my learning performance,
•	 Cell phones would increase my productivity in college,
•	 Cell phone could make it easier to study course content.

The perceived ease of use indicators were: “

•	 Learning how to use cell phones is easy for me,
•	 It is easy to become skilful at using cell phones.

The perceived enjoyment indicators were:

•	 Mobile-Learning would make me feel good,
•	 Mobile-Learning would be interesting,” I would have using Mobile-Learning.

The perceived mobile value indicators were:

•	 I know that mobile devices are the mediums for Mobile-learning,
•	 It is convenient to access Mobile learning anywhere at any time,
•	 Mobility makes it possible to get the real-time data,”
•	 Mobility is an outstanding advantage of Mobile learning.

The validity of the measurement is represented in the arrows that starts at the latent vari-
able and ends at its corresponding indicators.

The questionnaire was prepared in English and then translated in Latvian. To ensure 
that all items are correctly translated and have the same meaning, it was asked for a col-
league who was not involved in the research to translate all the items back in English. Few 
of items were corrected to provide the cleared meaning. The questionnaire filled in by stu-
dents in both countries was identical but students in Latvia filled in their answers in Lat-
vian and Google forms were used to collect answers and students in Middle East provided 
their answers in English using paper form of the questionnaire. After the answers were col-
lected all the data was summarized to allow researchers to analyze all the data together and 
make comparison between research groups.
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All the respondents were informed about the use of research data and the statement 
“By filling this questionnaire you agree that the information provided will be anony-
mously used in the research. You can stop filling the form if you feel that you do not 
wish to answer any of questions”. All the ethical considerations are taken in mind to 
ensure data privacy.

4.3 � Data Analysis

Smart-PLS 3.2.9 that is variance-based software was used to estimate the structural 
equation models. Other researchers use also different software that are covariance 
based. LISREL and AMOS are among these available software. Smart-PLS was used 
in this study because it implements no restriction on the distribution of the data (Cassel 
et al., 1999). Also, a chosen sample size should be 10 times the size of the largest num-
bers of indicators.

In the model used in this study all indicators are reflective because they are effects of 
the latent variables (Bollen & Lennox, 1991).

Tables S1 & S2 provide the information on student gender and student age respec-
tively. Latvian students are all undergraduate students from professional qualification 
degree as teachers’ level (bachelors level), masters or doctorate degree level studies 
while students in the American university are all undergraduate students.

Composite reliability, convergent validity and discriminant validity are the important 
elements that assess a measurement model (Barclay et al, 1995). The reliability based 
on the inter correlations of the indicator variables of a specific construct is measured 
by the composite reliability. According to (Nunally and Bernstein, 1994), the indicators 
will be measuring same information if the values of the composite reliability exceed 
0.95. The reliability for all constructs in the model ranged between 0.916 and 0.948 as 
shown in Table  S3. The positive correlation between an indicator and the other indi-
cators of a construct is measured by the Convergent validity. The average variance 
extracted measure (AVE) is used to measure the validity. Its value should be more than 
0.5. Table S4 shows that all the validity values are between 0.765 and 0.888. To test if 
a latent variable is different from another latent variable discriminant validity should be 
used. Fornell-Larcker criterion (Fornell & Larcker, 1981) is one of the ways that can be 
used to assess discriminant validity. It is required that correlation of a specific construct 
with all other constructs should be lower than the square root of the AVE of that specific 
construct. Tables S5 & S6 show that the square root of AVE at the diagonals are higher 
than those located on their rows and columns.

According to Chin (1998), the significance of the t test should be based on conduct-
ing a bootstrapping of 500 subsamples. The results of the hypothesis testing and the path 
coefficient are shown in Tables S7 & S8. Seven hypotheses were tested, most hypotheses 
were significant at the 0.000 and the rest at a lower significance level. Table S9 shows 
a t-value of 8.04 indicating that there is no significant difference in the perspective of 
students in the University of Latvia and the American University of Kuwait regarding 
the value of using cell phone on their academic performance. Academic self-percep-
tion’s four indicators were used to test the difference using the sum of the four indica-
tors as the dependent measure and the region (Latvia and Middle East) of the subjects as 
the independent measure. The results show that the means reveals that both groups had 
mean values above 5.00 on this scale.
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5 � Discussion and Conclusion

This paper investigated students’ opinion on how cell phone usage affects their academic 
performance using the combination of TAM along with external variables and the IS con-
tinuous theory. These findings add to the existing results and debate about students’ cell 
phone usage. Some results show that increased use may have adverse impact on academic 
performance (Lepp et al., 2014) but the results of this research do not show negative cor-
relation between the use of cell phones and academic performance. This study indicates the 
necessity to support the development of different forms of mobile learning as cell phones 
can be used as a knowledge transmitters.

Perceived ease of use is defined as “the degree to which a person believes that engaging 
in online transactions would be free of effort.” For students, this means students’ perceived 
ability to handle using cell phone in their classes. Perceived ease of use affects perceived 
usefulness, this means that students find it easy to use cell phones and find that useful. 
Perceived usefulness affects attitude, in other words the usefulness of cell phones makes 
students have positive attitude towards cell phones. Attitudes towards cell phone positively 
affects behavioral intention which means that students have intention to utilize cell phones 
more in their academic activities. Perceived mobility value allows users to access informa-
tion anywhere at any time via mobile devices (Huang et al.,   2007). In this research, stu-
dents understand that perceived mobility is an advantage for using cell phones in the learn-
ing process. The results obtained show that mobility was related to usefulness in terms of 
increased performance offered by the cell phones. This is in line with what other research-
ers found, for example Nordlöf et al. (2019) and Mallat, et al. ( 2006).

Perceived enjoyment affects perceived ease of use, that is students enjoy using cell 
phones and their enjoyment makes it easy to use cell phones. Perceived mobility affects 
perceived usefulness and behavioral intention could positively affect academic perfor-
mance; this indicates that students have intention to utilize cell phones to increase aca-
demic/educational performance. The reported results agree with what is found in literature 
and can be explained based on TAM and the IS continuance theory (Adams, et al., 1992; 
Bhattacherjee, 2001; Lee, et al 2005; Saadé et al., 2007; Park, 2009; Huang, et al., 2007; 
Hossain, et al 2019; Venkatesh & Davis, 2000).

The border high value for some of the constructs is considered acceptable when it is 
compared to what was reported in the literature. For example (Saroia & Gao, 2019) 
reported a value of 0.94 for the construct university management support.

Ease of use and enjoyment constructs had values between 0.94 and 0.93, respectively 
quite similar as was reported by (Yi & Hwang, 2003). Perceived ease of use and attitude 
constructs had values between 0.93 and 0.94, respectively as was reported by (Park, 2009) 
and confirms the idea of information system success model where user satisfaction depends 
on service quality (DeLone and McLean, 1992; 2003) in the context of this research ease 
of use of cell phones.

Students fully understanding of the constructs and differentiating them could probably 
lead to lower values of the composite reliability. It is recommended in any future work to 
explain clearly to the participants the difference between the constructs.

Institutions should be encouraged by the results of this work to implement more.
technological tools in the learning process of graduate and undergraduate program. 

Probably, students find that the use of cell phones positively affects their academic per-
formance. Davis (1986, 1989) related perceived usefulness to the believe of a person on 
how a technological tool will make the job more enhanced. In this study the effect of the 
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perceived usefulness construct on attitude was high. Probably, this is due students’ per-
ception that their interest in using cell phones might improve their academic performance. 
Students value the positive role that technological tools play on the personal level or on 
the social level of their lives. It is not only beneficial to them as students, but it will also 
leave a positive impression on their parents and educators, to realize that using cell phones 
had a positive influence on their education. The results of this study not only validate the 
theoretical model but also shed the light on how university graduate and undergraduate 
students interact and value the use of mobile learning and confirms the importance of vari-
ables measured. Students in both universities confirmed that perceived enjoyment and per-
ceived mobility value in using cell phones in learning were major factors for its usefulness. 
It leads to conclusion that if students perceive cell phones as valuable tools for mobile 
learning there should be developed educational materials for such learning mode taking in 
mind not only content perspective, but also information architecture and ease of use. As it 
suggested by Aguayo, Eames, and Cochrane, learning through mobile applications should 
be authentic to the context, integrated within and across learning areas and scaffolded for 
a clear learning pathway (Aguayo, et al. 2020). On the other hand, difficulty in navigating 
the web, downloading, searching and sharing files from a small screen of a cell phone may 
negatively affect students’ interest to use it for learning which is already analysed in previ-
ous research (Sheppard and Vibert, 2019).

The increased level of productivity provided by cell phones, one may conclude that 
both Latvian and Middle Eastern students viewed the cell phone as a tool that can help to 
improve academic performance. The results show that regardless the situation that research 
was carried out in two different countries and in two different higher education institu-
tions, students answers are quite similar and it supports the idea that the use of technology 
depends mostly on the variables tested in this research and not on cultural difference. How-
ever, there appears to be a country difference on this regraded indicating that the students 
in Latvia evaluated the possibility to use the cell phone more highly as a academic per-
formance enhancing tool and this was obvious from the higher mean of the constructs of 
academic performance for Latvian students.

The world-wide pandemic has shown that mobile technologies, including cell phones, 
can be a tool to replace the direct presence of the teacher, but there are a number of con-
ditions for their successful use, some of which are linked to the Davis TAM variables. 
Not only from the availability of technology, but more from their perceived usefulness 
perceived ease of use, perceived mobility, but it is also important to analyze the impact 
of perceived usefulness in deeper details. In most cases, researchers talk about designing 
these technologies to facilitate learning, and Herrington, Herrington & Mantei, J. ( 2009) 
developed 11 design principles for mobile learning to take place. Also education must take 
advantage of mobile technologies to deliver the knowledge anywhere and anytime (López 
Cruz & Gutierrez, Cortes, 2012) but it should be done taking in mind information system 
success model to be sure that the effect of use of technology for learning purposes is not 
with a negative outcome.

This confirms the need to combine the TAM variables with other perspectives when 
using cell phones, as perceived usefulness must be seen from the perspective of usefulness, 
which in the learning context means increasing knowledge, access to knowledge, accumu-
lation of knowledge and evaluation of knowledge. From other perspective, this perceived 
usefulness would be different. It could be the speed of access to some services, possibil-
ity to solve problems etc. Therefore, thinking about further research on the Technology 
Acceptance model by analyzing cell phone usability can be analyzed from different per-
spectives. The perspective chosen in this article was students’ views on cell phone usability 
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and it was analysed from the perspective of mobile learning, but the study could be deep-
ened by analyzing the learning benefit perspective, or other perspectives of mobile learn-
ing. It is also necessary to keep in mind that cell phones provide an opportunity to split the 
attention and it can influence the cognitive load (Park, 2015; Sweller et al, 1998) which is 
needed to learn something new.

Although this research provided interesting results, it is lacking the breadth because it 
was conducted to students in a private American university in the Middle East and a public 
university in Europe. To generalize the results obtained, the same model should be used 
at different universities in the Middle East and Europe, public and private. Researchers 
are also encouraged to extend this work to demographic characteristics, for example, age, 
gender, etc.

Supplementary Information  The online version contains supplementary material available at https://​doi.​
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