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Abstract: Accessibility in education during the COVID-19 pandemic is a big
challenge around the world. This study aimed to investigate pre-service
teachers’ accessibility, acceptability, and readiness with respect to mobile
learning (M-learning) technology and the relationships between M-learning
acceptance and readiness. The questionnaires adopted the Unified Theory of
Acceptance and Use of Technology. The survey was conducted with 429 pre-
service teachers from public and private universities in Pakistan. It was found
that mobile phones and the Internet are easily accessible to pre-service teachers.
The results reveal that personal innovation, quality of services, and social
influence have a significant direct impact on behavioral intention to use M-
learning technology. Personal innovation and quality of services have an
indirect effect on M-learning readiness. On the contrary, the study found a
direct effect of effort expectancy, performance expectancy, personal
innovation, quality of services, and behavioral intentions on M-learning
readiness. The implications of the findings are also discussed.
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1. Background

Due to the COVID-19 pandemic, thousands of educational institutions have been closed
to promote social distancing measures and thus limit the virus spread (Naciri, Baba,
Achbani, & Kharbach, 2020; Sintema, 2020). This critical situation highlights several
concerns, such as the decline in the quality of education and students’ learning outcomes
(Naciri et al., 2020; Usak, Masalimova, Cherdymova, & Shaidullina, 2020). It is a matter
of paramount concern to implement innovative pedagogical methods and curriculum
practices to strengthen the teaching-learning process in schools, colleges, and universities
(Naciri et al., 2020; Toquero, 2020).

Several studies have investigated mobile learning (M-learning) to explain the use
of mobile devices in educational contexts (Naciri et al., 2020; S6nmez, Gé¢gmez, Uygun,
Ataizi, & Learning, 2018). M-learning can be referred to the educational process that
involves learning through mobile phones (Naciri et al., 2020; Chang & Hwang, 2018;
Crompton & Burke, 2018). M-learning combines different information and
communication technologies that provide education anytime and anywhere (UNESCO,
2016). Kim, Rueckert, Kim, and Seo (2013) claimed that teachers are motivated to
include technology in curriculum and instructions for the sake of students’ better learning.
Some researchers have found that the use of modern technologies may increase students’
self-efficacy for learning (Jan, Ullah, Ali, & Khan, 2016). Other relevant advantages of
M-learning are that mobile devices provide learning opportunities outside the classroom
and M-learning develops higher-order thinking skills among students (Naqgvi, 2019).
According to Wang and Ryu (2009), students can develop an interest in learning and
improve their weak areas through the use of the mobile phone. Students can discuss their
learning problems with their friends and teachers out of the class through mobile
phones. Teachers can use WhatsApp and other social media platforms to share course
materials and announcements. Generally, M-learning benefits students in developing
technological and conversational experiences, finding solutions to their problems,
promoting a spirit of collaboration, supporting information sharing, and leveraging their
educational outcomes (Al-Emran, Elsherif, & Shaalan, 2016).

In Pakistan, the number of mobile phone users has increased rapidly from 5.02
million to 164 million (77.69% teledensity) during the last few years (Pakistan
Telecommunication Authority, 2020). Almost 77% of the population of Pakistan owns a
mobile phone. There are 75 million (35% penetration) broadband subscribers and 74
million (35.21 % penetration) 3G and 4G subscribers in Pakistan (PTA, 2020). Mobile
devices like smartphones and tablets have become an essential part of the daily life of
young people. According to the Annual Status of Education Report (ASER, 2019), 68%
of the people living in remote or rural areas own mobile phones. 44% of mobile users
make use of the WhatsApp application for communication, while 67% of mobile users
depend on SMS communication in Pakistan’s rural areas (ASER, 2019).
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Educational institutions in Pakistan are mostly situated in urban areas. Some
students travel long distances for the learning purpose and reside in hostels. Socially and
economically marginalized children, persons with disabilities, and female students face
accessibility issues in education in Pakistani society. According to the Pakistan Bureau of
Statistics (PBS, 2019), the country’s total literacy rate was 62.3% in 2017-18 (for males,
it was 72.5%, and for females, it was 51.8%). Area wise analysis reports that the literacy
rate in rural areas was 53.3% (for males it was 66% and for females, it was 40%), while
the urban area’s literacy rate was 76.6% (for males it was 82% and for females, it was
70%). The disparity was observed between urban and rural areas’ literacy rates as well as
male and female literacy rates.

UNESCO and Nokia have collaborated to launch an application to educate people
in rural areas where most people are unable to get access to education. UNESCO aimed
to increase the literacy rate through a project named “Pakistan e-Taleem,” which
delivered material through DVDs, arranged assessment in open learning centers, and
provided training in rural areas. There are many other ongoing projects to facilitate
learning through the use of mobile phone technology. Currently, learners show a positive
attitude towards the use of the mobile phone for educational and social activities (Gikas
& Grant, 2013). Most teachers also found that iPads and applications are attractive for
teaching (Wang & Chang, 2012). However, the success of learning depends on many
other factors (Arif, Asghar, & Mukhtar, 2020).

However, M-learning is not something that automatically happens with the
availability of mobile phones. Currently, there is little research available to determine the
factors that affect pre-service teachers’ readiness for M-learning (Cheon et al., 2012).
Traxler (2007) suggested finding the degree of readiness for M-learning for graduate and
postgraduate students rather than K-12 students because graduate and postgraduate
students own mobile phones. Wang, Wu, and Wang (2009) claimed that despite the
benefits of M-learning, there are some challenges regarding its adoption, such as software
and hardware issues that may affect M-learning’s readiness. Teachers are an essential
stakeholder in implementing M-learning. However, there is less research available about
the acceptance of M-learning among teachers in Pakistan. The available research is
mostly about e-learning among higher education students (Qureshi, llyas, Yasmin, &
Whitty, 2012). It is essential to focus on pre-service teachers due to their role in higher
education and as future practitioners in K-12 schools. M-learning is also an emerging
trend that is in the early stages of development in higher education and teacher education
institutions (Park, 2011). More research is required to assess the challenges of readiness
for M-learning (Hussin, Manap, Amir, & Krish, 2012). Besides M-learning readiness, M-
learning acceptance is also significant for pre-service teachers. Significantly, the
pandemic has also increased the importance of the readiness and acceptance of m-leaning,
which is required to maintain social distancing without affecting the teaching-learning
process. It needs to produce teachers to implement M-learning in the field, which is
impossible without implementing M-learning first in teacher education institutions.

There are four hundred and seven accredited teacher education programs in
Pakistan (NACTE, 2020). Only one available teacher education department in Pakistan
offers a postgraduate program in ICT education. Two universities offer virtual and
distance learning programs. Distance and virtual universities generally kept working
during the pandemic. Simultaneously, the teaching-learning process at traditional teacher
education institutions suffered due to the sudden shift in the learning approach.
Researchers have studied different aspects of ICT and learning for pre-service teachers in
Pakistan. Majoka, Fazal, and Khan (2013) studied the implementation of ICT courses in
teacher education programs. Abdullah and Mirza (2020) evaluated the teaching practice
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for distance and online teacher education institutions. Soomro, Kale, and Yousuf Zai
(2014) studied the pre-service teachers’ attitude towards learning through social networks
in Pakistan. Nevertheless, sufficient research is not available about how to utilize ICT,
especially widely available mobile phones in an emergency. Teacher education
policymakers could not prepare a proper strategy to adopt mobile learning approaches
during the pandemic.

2. Obijectives of the study

Successful M-learning adoption during a pandemic depends on whether pre-service
teachers are ready to accept the new technology, which is different from the traditional
technologies and fulfills their learning needs (Mac Callum & Jeffrey, 2013) during the
pandemic. This study aimed to investigate the pre-service teachers’ level of acceptance
and readiness for M-learning in Pakistan during the pandemic. It focused on addressing
the following research questions.

RQ1: Are mobile phones and the Internet accessible to pre-service teachers?

RQ2: What'’s the level of acceptance and readiness for M-learning among pre-service
teachers?

RQ3: What is the relationship between M-learning acceptance and M-learning
readiness among pre-service teachers?

Further, RQ3 involves the following hypotheses.

H1: There is a correlation between readiness and the factors of acceptance for M-
learning among pre-service teachers

H2: There is a direct effect of the factors of M-learning acceptance on pre-service
teachers’ readiness for mobile learning

H3: There is a meditating role of the pre-service teachers’ intentions towards M-
learning between the antecedents of M-learning (performance expectancy, effort
expectancy, personal innovativeness, quality service, and social influence) and M-
learning readiness

3. Theoretical foundation

3.1. Mobile learning readiness and acceptance

Corbeil and Valdes-Corbeil (2007) and Keller (2011) stated that the study of M-learning
readiness is an essential factor prior to the adoption of M-learning. M-learning readiness
is the ability of a learning organization to benefit from mobile phone resources (Lopes et
al., 2007). Borotis and Poulymenakou (2004) elaborated on M-learning readiness as the
learners’ preparedness to benefit from the use of the mobile phone in the learning process.
This study has adopted two questionnaires to measure mobile learning readiness (MLR)
and mobile learning acceptance (MLA).

This study has adopted the mobile learning readiness questionnaire from Hussin
et al. (2012). The MLR questionnaire was comprised of 12 questions. The MLR aimed to
collect information about the pre-service teachers’ M-learning readiness in terms of M-
learning meaning and their perceived attitude towards M-learning. The questions
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concentrated on essential readiness, skills readiness, psychological readiness, and budget
readiness. Previous studies have used MLR questionnaires as a single construct (Mahat,
Ayub, & Luan, 2012). Therefore, this study also did not breakdown the MLR
questionnaire into subfactors.

The second instrument was adopted from the mobile learning acceptance (MLA)
questionnaire used by Jairak, Praneetpolgrang, and Mekhabunchakij (2009) to measure
the pre-service teacher’s mobile learning acceptance. The MLA questionnaire was based
on the survey instruments developed by Venkatesh et al. (2003) and Wang et al. (2009).
The MLA questionnaire’s factors are based on the Unified Theory of Acceptance and
Use of Technology (UTAUT) used in different studies (Anderson & Schwager, 2004;
Sidik & Syafar 2020). MLA factors are performance expectancy, social influence, service
quality, effort expectancy, and behavioral intentions (Venkatesh et al., 2003; Wang et al.,
2009). Jairak et al. (2009) found the MLA a reliable instrument with Cronbach’s alpha
ranged from .8 to .9, a more satisfactory reliability level.

Research in technology acceptance has resulted in different models for the
explanation of individual intentions and behaviors regarding the use of innovative
technology. These models are based on the theories of information systems, psychology,
and sociology (e.g., Davis, Bagozzi, & Warshaw, 1989; Taylor & Todd, 1995; Venkatesh
& Davis, 2000; Venkatesh et al., 2003). This research is based on the Unified Theory of
Acceptance and Use of Technology (UTAUT). Technological acceptance models
produced by researchers include Theory of Reasoned Action (TRA) (Fishbein &
Ajzen, 1976), Technology Acceptance Model (TAM) (Davis et al., 1989), Theory of
Planned Behaviour (TPB) (Ajzen, 1991), and Model of Personal Computer Utilization
(MPCU) (Thompson, Higgins, & Howell, 1991).

3.2. Unified theory of acceptance and use of technology (UTAUT)

UTAUT is a useful alternative model in information technology (Venkatesh et al., 2003).
It is a successful model that assesses the acceptance of innovative technology. The
UTAUT model investigates the acceptance of learning mainly through covariates, such as
age and gender differences play an essential role in M-learning acceptance. Together
TAM and TPB theories, IS theories, and social psychology theories gave rise to UTAUT
and its factors of performance expectancy, effort expectancy, social influence, facilitation,
personal innovation, behavioral intention, and the use of technology (Venkatesh et al.
2003).

Performance Expectancy (PE) is defined by Venkatesh et al. (2003) as the extent
to which a person believes that his or her performance would increase by the use of
technology. PE influences behavioral intention. It improves the students’ learning output
(Wang et al., 2009). The use of mobile positively or negatively affects the students’
performance. Bad and good results can be measured through the PE factor. The gender
and age of the users also affect the PE factor.

Effort Expectancy (EE) is defined by Venkatesh et al. (2003) as the ease of way to
use. Effort expectancy relates to the previous study's ease to use in TAM and complexity
in MPCU. Ease to use is an essential factor in technology.

Social Influence (SI) is the factor that makes a person believe that the use of new
technology increases their connectivity with other people (Venkatesh et al., 2003). This
factor presented as the subjective norms in the TRA, TAM2, TPB, and C-TAM-TPB,
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social factors in MPCU. Superior influence and peer influence constitute the dimensions
of Sl (Igbaria, Schiffman, & Wieckowski, 1994).

Quality of Service (QS); This factor is the term consistency and response, quality
of the content, and security. The definition of this factor is the perceptions of the
customers about quality of facilities or product. Facilitating conditions in mobile learning
technology are students' expectation about the service of the mobile.

According to Ajzen (1991), Behavioral Intentions (BI) are determined to perform
a specific act. In this research, behavioral intentions are meant to pre-service teachers'
mindset for mobile learning. Certain factors affect intentions, such as social influence
(Asghar et al., 2019).

4. Method

The quantitative cross-sectional survey method was used to collect data from public and
private universities. A questionnaire was adapted based on previous studies. Factors of
UTAUT were measured through a Likert-type scale. The current study’s population
included all the departments of education in higher education institutions (n = 26) located
in Pakistan. A random sampling technique was used to select the departments of
education from private sector universities (n = 2) and public sector universities (n = 2). A
survey was conducted with pre-service teachers (n = 429) enrolled in undergraduate and
postgraduate programs in the education departments of Pakistani universities. The sample
distribution is shown below in Table 1.

Table 1
Demographics of the survey respondents

frequency %
Gender Male 136 31.7
Female 292 68.1
Age <20 102 23.8
20-25 284 66.2

26-30 26 6.1

31-35 8 1.9

>36 9 2.1
Program Bachelor 238 55.5
Masters 87 20.3
MPhil 91 21.2

PhD 12 2.8

The first part of the questionnaire comprises demographics such as gender, age,
and experience. The second part of the questionnaire is about the accessibility of the
Internet and mobile phone. The third part of the questionnaire comprises the M-learning
readiness of the pre-service teachers in terms of its definition, attitude towards M-
learning, and perceptions for M-learning. It contains twelve items on a Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The fourth part comprises M-
learning technology acceptance. It has 23 items on a Likert-type scale (1 = strongly
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disagree to 5 = strongly agree) distributed in five subfactors: 4 items for performance
expectancy, four items for effort expectancy, four items for personal innovativeness,
three items for social influence, four items for service quality, and four items for
behavioral intentions.

Data were entered into SPSS software. Data cleaning was performed to find out
the missing values. Data were assessed for outliers, normality, skewness, and kurtosis.
Confirmatory Factor Analysis (CFA) was performed to confirm the factors. The
reliability of the questionnaire was observed as satisfactory (« > .800). Descriptive
statistics were applied to measure the mean and standard deviation of the factors. The
correlation test was applied to measure the inter variable correlation for further analysis.
Path analysis was performed to measure the mediation of the factors between
independent and dependent variables.

5. Results

Data were screened to find out the missing values and outliers. Normality, skewness, and
kurtosis of the data were found to be appropriate (-1.96 > x < 1.96). The reliability of the
instrument and its factors was > 0.8. CFA was performed to observe the construct
validation. The factor loading of the items was > 0.7. The AVE of each factor was greater
than .5, and the CR value for each factor was greater than .8, with KMO = .82 at
significance level p < .001.

5.1. Descriptive statistics

It was found that pre-service teachers have access to smartphones (f = 358, 83.4%) and
the Internet (f = 335, 78.1%). They (f = 342, 79.7%) use the Internet every day—they (f =
342, 79.7%) use educational applications on their mobile devices. Descriptive statistics
about the availability of mobile phones and the Internet are given in Table 2.

All the M-learning acceptance factors, overall M-learning acceptance, and M-
learning readiness showed the tendency towards agreeableness on a Likert-type scale that
ranged from 1 = strongly disagree to 5 = storngly agree. Table 3 represents the
descriptive statistics of factors.

5.2. Inferential statistics

A correlation test was run to measure the inter variable correlation among the factors to
assess the following hypothesis:

H1: There is a correlation between readiness and the factors of acceptance for M-
learning among pre-service teachers

According to the results, performance expectancy (M = 3.77, SD = .91) has a
significant positive correlation with effort expectancy (r = .64, p < .01), social influence
(r = .546, p < .01), quality of services (r = .552, p < .01), personal innovativeness (r
457, p < .01), behavioural intentions (r = .425, p < .01) and M-learning readiness (r
551, p <.01).

Effort expectancy (M = 3.73, SD = .88) has a significant positive correlation with
social influence (r = .573, p < .01), quality of services (r = .577, p < .01), personal
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innovativeness (r = .502, p < .01), behavioural intentions (r = .461, p < .01) and M-
learning readiness (r = .593, p < .01).

Table 2
Descriptive statistics of respondents” mobile phone and Internet accessibility

Aspects frequency %
Mobile devices
Nokia 3310 33 7.7
smartphone 358 83.4
tablet PC 10 2.3
other devices 28 6.5
Accessibility on the Internet
Yes 335 78.1
No 94 21.9
Internet use
Everyday 342 79.7
Once a week 35 8.2
Monthly 25 5.8
Rarely 27 6.3
Campus Wireless Network
Yes 181 42.2
No 247 57.6
Access to the Internet outside the campus
Yes 324 75.5
No 105 24.5
Payment required for Internet access
Yes 339 79.0
No 88 20.5
Price of Internet access via your mobile device
High Price 151 35.2
Normal Price 227 52.9
Low Price 50 11.7
Use of educational applications
Yes 342 79.7
No 84 19.6
heard about mobile learning
Yes 266 62.0
No 160 37.3

Social influence (M = .37, SD = .87) has a significant positive correlation with the
quality of services (r = .577, p < .01), personal innovativeness (r = .543, p < .01),
behavioral intentions (r = .542, p <.01) and M-learning readiness (r = .585, p < .01).
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Quality of services (M = 3.81, SD = .79) has a significant positive correlation
with personal innovativeness (r = .583, p <.01), behavioral intentions (r = .601, p <.01),
and M-learning readiness (r = .702, p < .01).

Personal innovativeness (M = 3.75, SD = .79) has a significant positive
correlation with behavioral intentions (r = .486, p < .01) and M-learning readiness (r
=.608, p <.01).

Behavioural intentions (M = 3.62, SD = .82) have a significant positive
correlation with M-learning readiness (r = .692, p <.01).

Table 3
Descriptive statistics of the factors

N Min Max Mean SD
PE 429 1 5 3.778 0.911
EE 429 1 5 3.736 0.882
Sl 429 1 5 3.705 0.875
Qs 429 1 5 3.816 0.798
Pl 429 1 5 3.758 0.795
BI 429 1 5 3.625 0.827
MLR 429 1 5 3.844 0.753
MLA 429 1 5 3.736 0.665

Note. PE = Performance Expectancy; EE = Effort Expectancy; SI = Social Influence; QS = Quality
of Services; Pl = Personal Inventiveness; Bl = Behavioral Intentions; MLR = Mobile Learning
Readiness; MLA = Mobile Learning Acceptance.

5.3. Path analysis

Path analysis was applied to find out the relationship between variables. Performance
expectancy, effort expectancy, personal innovation, and quality of services are exogenous
variables, behavioral intentions constitute the mediating variable, and mobile phone
readiness is the endogenous variable. The model of mobile phone readiness is given
below in Fig. 1.

Multivariate analysis was run. Minimum of good fit was achieved with (Chi-
square = 23.747, DF = 20 and P = .254). The parameters of the model fit were also found
to be a good fit (RMR < .05, RMSEA < .05, CFI, GFI, AGFI, and PGFI > .90).

The second hypothesis assessed the direct effects of the factors as follows:

H2: There is a direct effect of the factors of M-learning acceptance on pre-service
teachers’ readiness for mobile learning

Gender (8 = -.01, p >.05) and program (8 = -.01, p > .05) have no direct effect on
behavioral intentions and M-learning readiness. Personal innovation (8 = .12, SE = .05, p
<.01), quality of services (8 = .37, SE = .06, p < .01), and social influence (8 = .22, SE =
.06, p < .01) have a significant direct effect on behavioral intentions. Effort expectancy (
= .11, SE = .06, p <.01), performance expectancy (4 = .07, SE = .03, p < .05), and
behavioral intentions (8 = .31, SE = .04, p < .01) have a direct effect on M-learning
readiness.
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Fig. 1. Mobile phone learning readiness among pre-service teachers

The third hypothesis assessed the indirect effects as follows:

H3: There is a meditating role of pre-service teachers’ intentions towards M-learning
between antecedents of M-learning (performance expectancy, effort expectancy,
personal innovativeness, quality of services, and social influence) and M-learning
readiness

Personal innovation (5 = .03, SE = .019, p < .01), quality of services (5 = .11, SE
= .02, p < .001), and social influence (8 = .07, SE = .023, p < .01) have a positive and
significant indirect effect on M-learning readiness through the mediating factor of
behavioral intentions.

6. Discussion
RQ1: Are mobile phones and the Internet accessible to pre-service teachers?

M-learning has numerous benefits and advantages. Firstly, this pedagogical aspect can
transpire anytime, anywhere, and the educational process is not restricted to a specific
place (Corbeil & Valdes-Corbeil, 2007). Additionally, it allows educators to personalize
guidance (Steel, 2012) and enable learners to self-regulate their education (Sha, Looi,
Chen, & Zhang, 2012). It is essential for students to have access to the internet and
mobile phone to benefit from M-learning.

It was found that some pre-service teachers used Nokia 3310 type (non-android)
mobile phone that is a hurdle in accessing the information available online. Mostly, pre-
service teachers use androids and tablet pcs for their teaching and learning. These devices
enhance the possibility of M-learning. Students have access to free internet inside the
university premises, while they need to purchase the internet outside the university. Pre-
service teachers use educational applications, and they are aware of M-learning. Very few
students do not have access to the internet outside the university. Some students spend a
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high amount on the internet, while others spend a low amount of time. The internet is an
essential factor in online learning. Most of the teachers use the internet for science
teaching and language teaching and engage the students for learning (Almaiah &
Alismaiel, 2019; Chen & Chen 2008; Postholm, 2010). Hussin et al. (2012) stated that M-
learning depends on two types of readiness: basic readiness and budget readiness. Park
(2011) stated that infrastructure readiness was the basic requirement of pre-service
teachers’ M-learning readiness. The type of mobile also plays an essential role in M-
learning readiness and acceptance. Crompton & Burke (2018) describe that mobile
phones with a small memory size and low battery capacity make students unhappy and
deter them from M-learning.

RQ2: What'’s the level of acceptance and readiness for M-learning among pre-service
teachers?

The factors of performance expectancy, effort expectancy, social influence, quality of
services, personal innovativeness, behavioral intentions, M-learning readiness, and
overall M-learning acceptance showed the pre-service teachers’ tendency towards an
agreement that reflects acceptance and readiness of pre-service teachers for M-learning.
The same results were found by a study conducted in Turkey (Cakiroglu, Gokoglu, &
Oztiirk 2017; Cubukgu, Tosuntas, & Kircaburun, 2017). M-learning is a sort of e-learning,
an innovative way to gain knowledge. A high score on the agreeableness of performance
expectancy and effort expectancy for M-learning among pre-service teachers ratified the
results that M-learning facilitates the students and develops the interaction between the
learner and the teacher (Alioon & Delialioglu, 2019; Khaddage, Lanham, & Zhou, 2009).
M-learning supports students in the continuous learning process. Students can gain
knowledge anytime, anywhere (Georgieva, Smrikarov, & Georgiev, 2005; Qiu, 2019). It
can be defined as the connection between the technologies of mobile and web learning
(Alioon & Delialioglu, 2019; Fu, 2018; Khaddage et al., 2009; Qiu, 2019).

Pre-service teachers demonstrated that M-learning could help the students access
the learning materials on their mobile devices and tablet. Mobile technology has become
a concrete solution for students’ educational problems (Grant, 2019; Kommers &
Hooreman, 2009). It is said that 70% of people watch YouTube on their mobile devices.
YouTube gets almost 500 million views daily related to learning. Shelley Osborne (major
publisher of MOOCs and education developer of Udemy) observed that 24 million people
get content material through mobile. The research findings can also be applicable at the
school level, where these pre-service teachers will be serving as practitioners. According
to Domingo and Garganté (2016), learners are eager to participate when they learn
through mobile. It provides support to students and allows them to develop new and self-
directed goals in their education at every level.

RQ3: What is the relationship between M-learning acceptance and M-learning
readiness among pre-service teachers?

UTAUT model was used in this research by adding the different extended factors such as
M-learning readiness, personal innovativeness, and quality of services. This study
showed a significant positive correlation among all the factors of UTAUT, such as
performance expectancy, effort expectancy, social influence, quality of services, personal
innovativeness, behavioral intentions, and M-learning readiness. The same results were
obtained by researchers (Aliafio, Hueros, Franco, & Aguaded, 2019; Chong, Chan, &
Ooi, 2012; Wang et al., 2009) that students’ readiness was associated with the factors of
UTAUT.
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Performance expectancy. The results showed no direct effect of performance
expectancy on the pre-service teachers’ intentions to accept M-learning and indirectly on
M-learning readiness. It aligns with the previous studies, which mentioned that
performance expectancy does not influence mobile learning readiness and acceptance
(Kwan, Hermawan, & Hafizhi, 2019; Moreno & Molina, 2012). Performance expectancy
directly influenced the M-learning readiness of pre-service teachers, which aligns with
the findings of most of the previous studies about performance expectancy (Liu, Li, &
Carlsson, 2010; McGill & Klobas, 2009; Venkatesh et al., 2003). M-learning provides
complimentary help to the traditional lecture method. Students who believed that mobile
phones are helpful in their studies were ready to accept the technology, rather than those
students who had lower performance expectations (Liu et al., 2010).

Effort Expectancy. The current study showed that effort expectancy has no direct
and indirect effect on pre-service teachers’ M-learning acceptance and readiness,
respectively. These findings align with the findings of some previous studies (Assegaff,
2016; Sedana & Wijaya, 2010; Thomas & Nurkhin, 2016). According to Assegaff,
Kurniabudi, and Hendri (2016) and Sikumbang (2014), there is no impact of effort
expectancy on behavioral intentions. Effort expectancy has a direct influence on the M-
learning readiness of pre-service teachers. The results of this research align with the
original study of Venkatesh et al. (2003). Effort expectancy significantly influences the
behavior of the students (Chong et al., 2012; Wang et al., 2009). M-learning is a method
that is easy to use, and it saves time, provides convenient access, and makes lectures
exciting. Technology helps students to collaborate, and collaborative learning approaches
are essential for the learning process (Viilo, Seitamaa-Hakkarainen, & Hakkarainen,
2011) that develops students’ mind to use mobile phones for learning.

Social Influence. The results of the social influence factor are in accordance with
the results of social influence presented by Venkatesh et al. (2003), who defines social
influence as the extent to which an individual acknowledges that other people have an
important role to play in the system. The results of this study showed a significant
positive correlation of social influence with participant’s intention for online learning
(Agustin & Mulyani, 2016; Muhsin & Nurkhin, 2016; Nasir, 2013; Sedana & Wijaya,
2010). Social influence showed a significant impact on the behavior of students through
the use of M-learning. Moreover, the perception of teachers regarding the acceptance of
mobile technology motivates them to implement it.

Quality of Services. The quality of services of infrastructure and M-learning
facilities such as the internet, hardware, and software impact readiness both directly and
indirectly. It also impacts directly M-learning acceptance among pre-service teachers.
Persada, Miraja, and Nadlifatin (2019) and Zhou, Lu, and Wang (2010) and other studies
also depict the same results. The institutions need to provide students with reliable and
useful learning materials to improve the quality of services.

Personal Innovativeness. Students’ willingness and adoption of the new
technology include personal innovativeness factors. This study showed that personal
innovativeness has a direct effect on M-learning intentions and an indirect effect on M-
learning acceptance. Zarmpou, Saprikis, Markos, and Vlachopoulou (2012) also revealed
that personal innovativeness has a significant impact on the intentions to adopt M-
learning. An instructional strategy must be designed to enhance the innovativeness of the
students regarding how to use technology (Tan, Ooi, Leong, & Lin, 2014; Liu et al.,
2010).
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Intentions towards M-learning. The intention to use mobile for learning has a
direct effect on the M-learning readiness of pre-service teachers. The previous studies
(Fauz, Widodo, & Djatmiko, 2018) also depict the same results.

Demographic factors. Previous studies (Aliafio et al., 2019; Georgieva et al.,
2005; Jacob & lIssac, 2008; Trifonova, Georgieva, & Ronchetti, 2006) postulated that
gender and experience have a direct influence on students’ intentions to use mobile phone
for learning. Gender and experience showed no direct impact on mobile usage readiness
of the students, which is unlike the results of previous studies (Georgieva et al., 2005;
Ning, Yang, Zhu, Bayarmaa, & Ma 2019; Trifonova et al., 2006; Jacob & Issac, 2008). It
might be due to the effect of the pandemic that both female and male students were
forced to stay at home, and they did not have any alternative other than to accept M-
learning as the only available option.

7. Conclusion

For the continuation of teaching to students in the circumstances of confinement induced
by the novel coronavirus, M-learning is an essential educational technology in higher
education. It makes it feasible for learners to learn, collaborate, and share ideas. The
current research concluded that pre-service teachers are ready to accept mobile phone
technology for the teaching-learning process in education. The reason behind the
acceptance of mobile phone technology for learning is that mobile phones and internet
services are available everywhere in Pakistan. Universities are facilitating preservice
teachers by providing free of cost internet services. University teachers also encourage
pre-service teachers towards M-learning. Pre-service teachers understand that the mobile
phone is easy to use for learning. They also perceive that the mobile phone helps them to
enhance their learning experiences. They know the innovative ways of mobile phone
usage for learning. This research showed the pre-service teachers’ intentions towards M-
learning and their readiness towards the use of M-learning technologies. Mobile phones
and internet services are available in remote areas of Pakistan. Therefore, it is concluded
that the readiness of pre-service teachers would also help to reduce accessibility issues in
the field of education in remote and rural areas of Pakistan.

8. Implications of the findings

The findings are useful for the educators and administrators of teacher education
institutes and they vouch for the promotion of M-learning. This research will be helpful
for teacher education institutions to develop infrastructure, policy, instructional strategies,
and designs to enhance M-learning acceptance among pre-service teachers. It provides an
insight for the educational professionals in higher educational institutes about how M-
learning can be utilized in our education system. The outcomes will be helpful for
curriculum and instructional designers to design instructions for better learning of the
students.

It is recommended here that more technical infrastructure must be provided in the
universities to facilitate M-learning. Seminars and workshops must be organized to train
the teachers for M-learning. This step will be useful in the learning process of pre-service
teachers. Training courses must be introduced for the development of pre-service teachers
related to M-learning.
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Regarding the accessibility of the internet and mobile phone, Pakistan
Telecommunication Authority (PTA) should develop student packages to facilitate poor
students. Teacher education institutions may produce agreements with mobile phone
companies to sell mobiles free of interest and on easy installments. Poor students need to
be provided with mobile phones free of cost during the pandemic to continue their
education without any restriction. Universities should provide access to cloud services to
the students.

The educational institutions’ immediate shift to e-learning during the pandemic
was experimental and faced many issues. The outcomes of the exceptional experience of
M-learning during the pandemic can be used in the future. The lessons acquired from the
COVID-19 will cause the emergence of new regulations, directions, policies, and
resolutions for future events (Basilaia & Kvavadze, 2020; Naciri et al., 2020). This
research invites more future studies to provide solutions for different challenges that
affect M-learning.

9. Limitations of the study

Two questionnaires were used in this study to collect the data. However, a mixed-
methods approach might be utilized for an in-depth inquiry. The cross-sectional survey
only explained the phenomenon at a specific point in time. The methodology may be
extended to incorporate longitudinal research elaborating more profound results for post-
pandemic implications. However, this study has the potential to generalize its findings for
pre-service teachers to higher education students from other disciplines.
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