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Abstract 

Emerging technologies have caused significant changes in 

many aspects of our lives, particularly in the education sector, 

which has undergone tremendous changes during COVID-19. 

Even after the era of COVID-19, the positive use of 

smartphones in learning has increased dramatically, and these 

portable internet-enabled devices have been used immensely 

for learning. Mobile learning is imperative for students in a 

higher education institution even after the COVID-19 

pandemic, as it assists students in studying and exchanging 

information constructively with the help of the internet. The 

objective of the current research study is to explore the 

influence of Perceived ease of use, Social influence, Task-

technology fit, and Student satisfaction on the Actual use of 

mobile learning and to investigate the mediating role of 

Student satisfaction and Task-technology fit in the stated 

variables in higher educational institutions based on the 

Technology Acceptance Model. The data was collected from 

440 Pakistani students through the survey of self-administered 

questionnaires using the convenience sampling technique. 

SPSS 24.0 and Smart PLS 3.0 were used to analyze and study 

the hypotheses. The results supported the significant positive 

impact of Perceived ease of use, Social influence, Student 

satisfaction, and Task-technology fit on the Actual use of 

mobile learning. In addition, Student satisfaction partially 

mediates between Perceived ease of use and Actual use of 

mobile learning, and Task-technology fit partially mediates 

between Social influence and Actual use of mobile learning. 

The findings provided significant implications by highlighting 

students the importance and acceptance of mobile learning in 

higher education institutions. This study necessitated that 



Pakistan Journal of Multidisciplinary Research (PJMR) Vol 4 Issue 2, December 2023 

 

93 
 

higher education institutions pay attention to and improve 

their mobile learning strategies and policies. 

Keywords: Actual Use of Mobile Learning, Technology Acceptance 

Model, Educational Institutions. Pakistan. 

Introduction 

There has been an escalation in the usage of emergent internet technologies in 

higher education (Ifinedo and Usoro, 2016). The COVID-19 pandemic increased 

apprehensions to the extreme level by creating an environment of lockdowns, and 

almost all productive activities (business, social, official, or educational) suffered 

severely. The pandemic shut down countless worldwide activities and postures a 

hazard to humans and educational activities (Maatuk et al., 2022). It has exposed 

the growing flaws of the education structure in the world and motivates societies to 

adopt strong and flexible education systems (Ali, 2020). There has been an 

immense rise in the usage of emergent internet technologies in the higher education 

segment (Ifinedo and Usoro, 2016). Educational institutions were forced to switch 

to e-learning as it was the best solution to lessen the influence of the pandemic. 

Online learning or education is inevitable during the COVID-19 pandemic, and it 

also delivers robust support for more research in the future (Ali, 2020). Mobile 

learning or M-learning assists digital, internet, computer-assisted, and interactive 

learning (Aljawarneh, 2020; Lara et al., 2020). Technology usage was rapidly 

enhanced due to pandemic circumstances in higher educational institutions for 

innovative educational methods (Alismaiel, 2021; Cifuentes-Faura et al., 2021). 

Information and Communications Technology (ICT) provides an innovative 

approach to learning and teaching people, organizations, and societies. With the 

support of ICT, more creative educational policies and strategies can be devised to 

motivate an innovative and ground-breaking educational environment in higher 

education institutions (Abdullah et al., 2019). Many universities in developing 

countries adopt the ICT approach, and more consideration is made towards such an 

innovative teaching methodology (Maatuk et al., 2022). The students realize that 

the mobile interface is easy and friendly for learning, and they use mobiles for 

learning purposes (Almaiah et al., 2019; Sung et al., 2015). 

 

The use of mobile phones has been rapidly developing even after the 

COVID-19 pandemic, as reported by the Pakistan Telecommunication Authority 

(PTA). PTA faced the incurable anxieties of the pandemic but developed the 

blustery year by providing excellent services in the Information and 

Communications Technology field. It acts as an enabler with the government to 

expedite the administration to curb the effects of COVID-19 in a better approach. 

One hundred million broadband and mobile subscribers prevail in Pakistan. Almost 

89% of Pakistan's population uses ICT or broadband services, generating revenues 
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of Rs.644 billion (Pakistan Telecommunication Authority. Annual Report, 2021). It 

allows students and educators to exchange their views through the internet. It 

permits and facilitates the students to cooperate, study, and discuss scholastic 

information using technology. Owing to the constant use of M-learning, 

smartphones are exhausting as educational tools around the globe because of their 

innovative characteristics (mobility, lightweight, easy connectivity, and 

inexpensive). M-learning links humans and technology at the same time (Alturki 

and Aldraiweesh, 2022). M-learning is anticipated to escalate due to COVID-19 

spreading as a mutual elegance of learning and distance learning became a 

compulsion in lockdowns (Ali, 2020). M-learning inventiveness created M-

learning apps. These apps are admired and famous in the existing educational 

systems of modern years (Al-Rahmi et al., 2022). Therefore, recognizing M-

learning is crucial and imperative for faculty and students in this age of high 

technology (Alturki and Aldraiweesh, 2022). 

 

In the M-learning system or Actual use of mobile learning, Perceived ease 

of use (PEOU) provides less complicated academic situations for educational 

reasons (Alturki and Aldraiweesh, 2022). Perceive ease of use focuses on the 

perception that the end user is anxious about how complex the technology is and 

that the particular technology does not require much effort to complete the task. 

Both types of perception determine whether the end user will continue using the 

particular technology (Sun et al., 2008). Students use mobiles for knowledge 

purposes as this service is easy to use, and PEOU validated the students' views 

about M-learning as user-friendly (Mutambara and Bayaga, 2020). Social influence 

(SI) is clients' opinion that all friends and family trust that they must practice 

technology (Venkatesh et al., 2003). Other people discourage students from 

making decisions regarding using specific technology, and these beliefs are 

imperative in their lives (Lutfi, 2022). Therefore, students are impressed by others 

about using M-learning technology (Arain et al., 2019).  

 

M-learning provides ease to the users by teaching actions with knowledge. 

Therefore, M-learning technology is essential to produce by assimilating task 

technology fit (TTF), which is the degree to which a specific technology supports 

the task (Al-Rahmi et al., 2021; Goodhue and Thompson, 1995; Qashou, 2021). 

Student Satisfaction (SS) reflects the desire for an information system and its 

related facilities (Petter et al., 2008). Previous literature indicated that user 

satisfaction positively relates to electronic-learning (Almarashdeh et al., 2010; 

Lutfi et al., 2022). M-learning is rapidly being used, but there is a need to be more 

understanding of the aspects that affect its acceptance, predominantly in 

developing countries (Alturki and Aldraiweesh, 2022) like Pakistan. 

In developing countries, advanced tools are novel methodologies for 

institutions and faculty, including higher education institutions (Lara et al., 2020). 
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The motives for the satisfaction of mobile learning still need to be explored, as it is 

the most fundamental and enduring issue in the information system of academics 

(Almaiah et al., 2016; Mohammadi, 2015). 

The actual execution of M-learning is in a primary phase due to the 

deficiency of considered dynamics that affect the acceptance of M-learning 

(Alowayr, 2022). Hence, little attention is paid to exploring the factors responsible 

for the Actual use of mobile learning (Almaiah et al., 2019; Granić and 

Marangunić, 2019) in the higher educational institutions of developing countries 

during COVID-19  specifically in Pakistan (Mumtaz et al., 2021). The earlier 

research studies are deficient in determining all the aspects that can play an 

essential part in determining the students' opinions on the Actual use of mobile 

learning.  

The theoretical model of this research work is based on the ‘Technology 

Acceptance Model’ (TAM), underpinned by the notion that the practice of the 

TAM model is less focused on e-learning studies (Venkatesh et al., 2012; 

Venkatesh and Zhang, 2010). Here, the authors bridge the gap by incorporating the 

TAM model with two predictors (PEOU and SI) and two mediating variables (SS 

and TTF) to regulate the Actual use of mobile learning among the students of 

higher education institutions. The research objectives of the current research work 

are: 

1. To explore the direct association between PEOU, SS, TTF, and SI on 

AUOML.  

2. To identify the mediation role of SS between PEOU and AUOML.  

3. To examine the mediating role of TTF between SI and AUOML.  

Literature Review and Hypotheses Development 

The research framework is grounded on the Technology Acceptance Model 

(TAM). TAM is responsible for providing the base for research as a refined view in 

this study. It depicted the behavior-related factors over time (Venkatesh et al., 

2003). It elaborates on the aspects impacting users' satisfaction with the new 

technologies. The model is used to explain the phenomenon of the present study 

since it has explanatory power, completeness, and acceptance for information 

systems research (Lawson-Body et al., 2020). Earlier literature witnessed that 

TAM is rare in the studies of e-learning (Venkatesh et al., 2012; Venkatesh and 

Zhang, 2010) and is a reliable theoretical model for envisaging the students' usage 

of M-Learning (Al-Rahmi et al., 2022). Past literature witnessed that the user's 

enthusiasm to adopt innovative technology included the TAM, Theory of Planned 

Behavior, and Unified theory of acceptance and use of technology ( Al-Mamary et 

al ., 2023;  Gupta et al., 2021), and researchers opted for the TAM in this current 
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study because the TAM model is critical as it provides the foundation for study as 

an advanced vision (Golbabaei, 2023). 

 

Perceived Ease of Use, Social Influence, and Actual use of Mobile Learning 

 

In the learning process, mobile devices are beneficial and valuable to facilitate 

students (Almaiah, 2018). M-learning has developed a facilitating instrument in the 

knowledge process in higher education institutions. It significantly affects student 

learning and modifies their behavior for easy and quick access to learning activities 

(Bannon and Thomas, 2014). Using mobile learning (AUOML) or M-Learning 

facilitates teaching. It assists in accessing educational materials through the internet 

through mobile devices such as smartphones and tablets (Almaiah et al., 2019). 

Students' usage of M-learning for educational purposes is affected by their 

perception of device compatibility  (Zaidi et al., 2023). When pupils use M-

learning on mobile devices for learning motives and PEOU, it is linked to the 

degree to which they involve fewer thought-provoking or complex conditions in 

the academic setting (Alturki and Aldraiweesh, 2022). Therefore, PEOU is a 

person's opinion of a definite system or device that will be unrestricted of exertion 

(Davis et al., 1989). 

 

Social influence (SI) represents the level of users since other individuals must 

consider practicing a specific technology (Venkatesh et al., 2012). Lutfi (2022) and 

Venkatesh et al. (2003) claimed that the SI depicts the convincing power of some 

noteworthy individuals in life to practice an innovative system. Other people 

influence students to make conclusive decisions regarding the use of a definite 

technology, and these other people are essential in the life circles of students (Lutfi, 

2022). Therefore, students are influenced by these significant people to use M-

learning services (Arain et al., 2019). Brown and Venkatesh (2005) and Venkatesh 

et al. (2003) clarified that the SI is the precision of the consumers or users about 

the importance of others as the users use the technology due to the influence of 

others. The impact of SI, effort, and performance expectancy on behavioral 

intention (BI) was also moderated by the characteristics of a person. These 

characteristics include experience, age groupings, and gender (Venkatesh et al., 

2012).  

 Alfalah (2023), Mohammadi (2015), Prieto et al. (2014), and Sánchez-

Prieto et al. (2016) asserted that PEOU is effective in empathetic individual 

opinion regarding the acceptance of the mobile knowledge system. In addition, 

Social influence has a profound impact on the recognition and practice of mobile 

devices for learning purposes (Abu-Al-Aish and Love, 2013; Jiajing and 

Honglei,2023), and it has also been elaborated that peers, academics, and others 

inclined the intention to usage M-learning (Liu et al., 2010). Further, it has been 

found that SI exhibited a noteworthy role in the acceptance of M-learning (Kaliisa 
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et al., 2019). Therefore, associating SI and PEOU with M-learning would be 

rational. Therefore, researchers postulate that: 

 

H1. PEOU is positively linked to AUOML. 

H2. SI is positively related to AUOML.  

Mediation of Student Satisfaction 

M-learning is the scholarship supported by mobile devices, smartphones, 

or tablets for educational purposes through internet services or network facilities 

through personal collaboration technology and various applications. (Almaiah and 

Alismaiel, 2019; Pedro et al., 2018).  According to the research work of Abu-Al-

Aish and Love (2013), M-learning refers to knowledge through wireless mobile 

procedures such as personal digital assistants (PDA), tablets, and smartphones. 

These wireless mobile gadgets or devices can quickly move with the users by 

permitting knowledge everywhere and anytime. The TAM model empirically 

investigated factors such as interactivity, user-interface scheme, functionality, 

accessibility, personalization, and receptiveness to explore the acceptance of 

students in the direction of M-learning (Almaiah et al., 2016). The model 

demonstrations that students use new technology enthusiastically when they realize 

it is beneficial to accomplish their goalmouths and stress-free to use. Sánchez-

Prieto et al. (2019) recommended that integrating the TAM model is essential to 

study the features that boost the practice of M-learning in students.  

  

In the previous literature, it has been observed that the achievement of 

online learning is crucial based on numerous factors (Ye et al., 2023), and Student 

satisfaction and persistence are among the critical aspects of online learning 

success  (Joo et al., 2011). Petter et al. (2008) clarified that the user's satisfaction 

depicts the pleasure of exhausting the information system and related services. In 

the opinion of Almarashdeh et al. (2010) and Lutfi et al. (2022), it has been 

witnessed that user satisfaction is considerably positively connected to the use of e-

learning. Almaiah and Alismaiel (2019) and Alshurideh et al. (2019) claimed that it 

had a constructive impact on users' intentions towards the services of e-learning. 

The extant literature presented that the students' satisfaction increased with e-

learning phases as they became stress-free and valuable (Rajeh et al., 2021). Based 

on the explanation, PEOU is directly related to the satisfaction and attitudes of the 

individuals (Hong et al., 2009), and the satisfaction of users is positively 

influenced by trust (Lavuri, 2023), perceived usefulness, and PEOU with mobile 

devices positively (Amin et al., 2014). However, Student satisfaction is linked with 

practice (Alkfaween et al., 2023) and intention to use mobile learning (Rajeh et al., 

2021; Ramírez-Correa et al., 2015; Weng et al., 2015). The utility of M-learning is 

a decisive predecessor of satisfaction and affects the intentions to continue (Cheng, 

2021) due to the perceived use of ease. Thus, the PEOU of M-learning is a crucial 
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antecedent of satisfaction and influences the intentions to continue (Shaya et al., 

2022). The literature review has proposed that SS and PEOU play substantial roles 

in using mobile learning. Therefore, research scholars posit that: 

 

H3. PEOU is directly related to SS. 

H4. SS is positively linked with AUOML. 

H5. SS mediates the relationship between PEOU and AUOML. 

 

The mediation of Task-Technology Fit (TTF) 

In today's era, the development of smartphones and electronic devices has 

facilitated the various uses of applications (Kreps and Kimppa, 2015). M-learning 

skill is generated to provide comfort to the users regularly and by performing 

numerous education accomplishments competently. Thus, M-learning technology 

is imperative to produce personalized tasks by merging numerous technology-

related tactics. The Task-technology fit (TTF) level can measure the individual's 

satisfaction (Al-Rahmi et al., 2021; Goodhue and Thompson, 1995; Qashou, 2021). 

TTF denotes the level of technology that supports the person in performing a range 

of assignments or tasks. TTF is the most used aspect when evaluating how 

information technology influences performance and practice and assessing the fit 

between task and technology features. TTF is the most used aspect to measure the 

effect of IT on performance and, therefore, assess the fit between task and 

technology (Mustafa et al., 2022). Most researchers used TTF with the TAM 

model to measure the adoption of e-learning among students; for example, 

Bhimasta & Suprapto (2016) extended this model to explore students' adoption of 

mobile e-textbooks (Or, 2023).    

 

The task and technology features directly connect to the TTF and impact the 

students. The job and technological elements are closely related to the TTF and 

influence the pupils (Al-Rahmi et al., 2023). The moderating impact of gender and 

experience is also noteworthy between TTF and behavioral intentions (Gan et al., 

2017). Scholars have vigorously researched TTF's usefulness to various 

information systems (Aljukhadar et al., 2014).  

 

Social influence (SI) comprises encouragement and support (Alasmari, 2017). 

Information system academics scholars reported that people espouse a specific 

technology not due to personal encouragement but due to the opinions and 

influence of other persons (Princely Ifinedo, 2016). The SI consequence of the 

intention to use M-learning in developing states is emerging compared to the 

advanced countries (Arpaci, 2015; Iqbal and Qureshi, 2012). Social influence has 

been investigated in several models to assess the user's acceptance of information 

technology and proves to be a strong driver of user behavior (Al-Qaysi et al., 2023; 
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Hsu and Lu, 2004). Mobile learning is A fast-growing learning technology 

(Alrasheedi et al., 2015). The TTF elaborates that individual performance is 

influenced by new technology and holds that the user performs the task if the new 

technology matches the tasks being performed. Based on this literature review, 

Social influence and task technology have been recognized as critical constructs 

that predict the AUOML. 

Thus, in light of the above discussion, the following hypotheses are established:  

H6. SI is positively related to TTF. 

H7. TTF is positively connected with AUOML. 

H8. TTF mediates the association between SI and AUOML. 

Fig.1. Research Framework 

Note: The straight line                  shows direct relationship between the variables 

and dotted line shows the mediating relationship between the variables. 

 

Methodology 

Sample and Procedures 

The data comprises students from higher education institutions in Pakistan's 

public and private sectors. The authors elucidated the purpose of the research and 

obtained prior consent from the registrars of the universities for data collection. 

University students with at least a bachelor's degree were the study sample. The 

questionnaires were in English since this language is the learning medium in all 

Higher Education Institutions. These questionnaires were distributed using 

convenience sampling through a cross-sectional study design in line with the prior 

research study (Gull, Parveen, et al., 2023). The quantitative and survey methods 

are affirmed trustworthy by previous research studies to test the hypotheses (Davis 

and Venkatesh, 2004; Gull et al., 2023; Hadadgar et al., 2016). Therefore, 620 self-
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administered questionnaires were distributed personally and through social media 

among the students, ensuring the anonymity of the participants' responses. Of 620 

questionnaires, 440 were received with a response rate of 71%, and the sample size 

follows the threshold value of 200-400 responses, representing 35 responses per 

construct (Kline, 2016). Data collection was completed between February 2023 and 

April 2023. 

Measures  

The renowned scales of previous studies (PEOU, SI, TTF, SS, and AUOML) 

were used to measure the constructs of this study. All study variables were 

measured using a ‘5-point' Likert scale. The Likert scale ranged from "strongly 

disagree" (1) to "strongly agree" (5). 

 Actual Use of Mobile Learning  

AUOML was measured with the two-item scale, adapted from the research 

study of Almaiah et al. (2019) and Sung et al. (2015). An example item includes "I 

like to use the M-learning system." 

Perceived Ease of Use  

The three items scale of Davis (1985) was used for the PEOU. An 

illustration item includes, "Overall, using online learning platforms will be easy 

even after the start of the face-to-face classes." 

 Social Influence  

SI was measured with a scale adapted from Alasmari's (2017) and 

Venkatesh et al. (2003) work. The scale included four items: "People who 

influence my behavior think I should use the system." 

 Student Satisfaction  

SS was measured with a scale from the prior research work of  Rajeh et al. 

(2021). The scale included two items, "I am satisfied with the performance of M-

learning." 

Task-Technology Fit  

The 4-item scale was adapted from the research study of Wu and Chen 

(2017) and Kim et al. (2010) to measure TTF. A specimen item includes 

"Technology like Google Classrooms and Zoom fit my learning requirements." 

  

Study Instrument  
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The six hypotheses have been measured with a survey tool (Questionnaire) 

in the present research. The questionnaire comprised Segments A and B. Segment 

A comprised the demographic characteristics, and Segment B comprised the items 

to measure the study variables: PEOU, TTF, SS, SI, and AUOML. Five constructs 

were measured in the questionnaire with a total of 15 items. The items are adapted 

from the reputed scales of previous researchers. The reliability of the questionnaire 

is 0.918, consisting of 15 items.  

Analysis  

 Data were analyzed through SPSS 24.0 and Smart PLS 3.0. Statistical 

procedures, descriptive demographical analysis, and CMB (Common Method Bias) 

were performed with the help of SPSS. The measurement and structural models 

were determined through Smart PLS. According to Hair et al. (2019) and Henseler 

et al. (2016), Smart PLS can be employed for small sample sizes and is better for 

regression analysis, especially in mediation analysis. The research methodology of 

this study has three objectives. Firstly, to analyze the direct relationship of PEOU 

and SI with AUOML. Secondly, to explore the mediation analyses of SS between 

PEOU and AUOML. Finally, to determine the mediation of TTF between SI and 

AUOML. 

 Results and Data Analysis 

Descriptive Statistics 

Most respondents were females, comprised of 286 (65.0%), and 154 

(35.0%) were males. Most students are in the age bracket of 20–30 years (97.7%) 

and have a bachelor's degree (82.5%). The students having at least bachelor degree 

are the current sample of the study because at bachelor level the students have 

comprehensive understanding of study variables and can provide truly and 

trustworthy responses. 414 (94.1%) participants were single, and 26 were married. 

The details of the statistics of Demographical Attributes are listed in Table 1. 

Table 1. Descriptive Statistics of Demographical Attributes 

Attributes Items Responses Percentages 

Gender Male 154 35.0 

  Female 286 65.0 

Age 

(Years) 

20-30 430 97.7 

  31-40 8 1.8 



Pakistan Journal of Multidisciplinary Research (PJMR) Vol 4 Issue 2, December 2023 

 

102 
 

  41-50 2 0.5 

  Above 50 0 ------ 

Qualifications Bachelor 363 82.5 

  Master 30 6.8 

  MS/MPhil 12 2.7 

  Ph.D. Scholar 4 0.9 

 Ph.D. 1 0.2 

  Any other 30 6.9 

Marital Status Married 26 5.9 

  Individual 414 94.1 

   

Measurement Model  

The theoretical framework of this study was analyzed by adopting the two-

step guidelines (Measurement and Structural model) of Anderson and Gerbing 

(1988). According to the point of view of Hair et al. (2019) and  Ramayah et al. 

(2018), the validity and reliability were assessed in the measurement model (see 

Fig. 2). The hypothesis was analyzed in the structural model (see Fig. 3). The 

average variance extracted (AVE), Alpha, R square, and the composite reliability 

(CR) are evaluated (see Table 2) in the measurement model. The alpha values of all 

the study variables are above the threshold value of 0.70 (Table 3), hence showing 

acceptable reliability (Peterson, 1994). Values of AVE are beyond 0.5. The values 

of CR are beyond 0.7 for all the constructs depicting the acceptable criteria (Hair et 

al., 2019). The discriminant validity is evaluated with the help of the Heterotrait-

Monotrait Ratio (HTMT). Franke and Sarstedt (2019) and Henseler et al. (2015) 

asserted that the values of HTMT are satisfactory if there are fewer than or equal to 

0.85 according to the sticker criteria or less than or equal to 0.90 according to the 

lenient criteria. Therefore, all the values of HTMT (see Table 3) lie in acceptable 

criteria, representing that all five constructs are distinctive. The R square for 

AUOML is 0.602, SS is 0.312, and TTF is 0.307. The values of R square greater 

than 0.26 represented a significant influence (Hair et al., 2019). The R square for 

AUOML was 0.602, indicating that 60.2% of the total variation is enlightened by 

PEOU, SI, SS, and TTF, thus proving the model's fitness. 
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Fig 2. Measurement model 

  



Pakistan Journal of Multidisciplinary Research (PJMR) Vol 4 Issue 2, December 2023 

 

104 
 

 

Table 2. Reliability, Validity, and R Square 

 

Constructs Alpha R Square CR AVE 

AUOML 0.859 0.602 0.934 0.877 

PEOU 0.701 ------- 0.833 0.625 

SI 0.813 ------- 0.877 0.641 

SS 0.833 0.312 0.923 0.857 

TTF 0.761 0.307 0.848 0.583 

 

Table 3. HTMT 

 

  AUOML PEOU SI SS TTF 

AUOML           

PEOU 0.779         

SI 0.811 0.777       

SS 0.826 0.729 0.844     

TTF 0.702 0.866 0.704 0.672   

 

 Structural Model  

The bootstrapping process evaluated the structural model by selecting 5000 

subsamples (95% confidence interval). The variance inflation factor (VIF) was 

used to measure multicollinearity (See Table 4) and having less than 3 values as 

per acceptable criteria (Hair et al., 2019). The Common method bias (CMB) issue 

is tackled with the guidelines of Podsakoff et al. (2012). Harman's single factor 

was used to measure the CMB. It is a statistical test showing the covariance value 

explained as 47.100 (See Table 5). The value of covariance explained is fewer than 

50% (Harman, 1976). Hence, the results are not anticipated to be inflated by the 

researcher or the respondent of the research study. 

Table 4. Variance Inflation Factor (VIF) 

  VIF 

AUOML1 2.312 

AUOML2 2.312 

PEOU1 1.276 

PEOU2 1.436 
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PEOU3 1.442 

SI1 1.620 

SI2 1.916 

SI3 1.707 

SI4 1.827 

SS1 2.039 

SS2 2.039 

TTF1 1.675 

TTF2 1.742 

TTF3 1.429 

TTF4 1.363 

         

Table 5. Common Methods of Bias Analysis (CMB) 

Total Variance Explained 

Compo

nent 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of variance Cumulative % Total % of variance Cumula

tive % 
1 7.065 47.100 47.100 7.065 47.100 47.100 

2 1.264 8.428 55.528    

3 .912 6.081 61.609    
4 .811 5.410 67.019    

5 .710 4.732 71.752    

6 .655 4.364 76.115    
7 .585 3.898 80.013    

8 .495 3.302 83.316    

9 .479 3.192 86.508    
10 .431 2.871 89.379    

11 .396 2.643 92.022    

12 .368 2.453 94.474    
13 .335 2.231 96.706    

14 .268 1.787 98.492    

15 .226 1.508 100.000    
Extraction Method: Principal Component Analysis. 

 
The path coefficients, t-values, and confidence intervals bias-corrected 

95%, of direct and mediation relationships were depicted as statistically significant 

(see Table 6). The p-value of all the direct relationships (Hypothesis 1, 2, 3, 4, 6, 

and 7) are p < 0.05, and the t-value is greater than 1.96, which supports the 

significant direct relationships between study variables, as suggested by Hair et al. 

(2019) and Gull, Parveen, et al., (2023). The confidence intervals bias-corrected 

(BCI-LL and BCI-UL) did not indicate the '0' value. Therefore, the findings of the 

current framework support the partial mediation for two hypotheses, i.e., H5 and 

H8, as suggested by Gull, Rashid, et al., (2023); Preacher and Hayes, (2004). 
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Fig 3. Structural model 

 

Table 6. Hypotheses Testing and Decision 

 

Paths t-

values 

BCI LL 

2.5% 

BCI UL 

97.5% 

p-

values 

PEOU        AUOML 6.990 0.273 0.489 0.000 

SI        AUOML 5.473 0.208 0.440 0.000 

PEOU        SS 15.589 0.480 0.624 0.000 

SS        AUOML 5.583 0.228 0.480 0.000 
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Discussions  

With the application of the TAM, this study attempts to determine if there is an 

association among Student satisfaction, Perceived ease of use, Social influence, 

Task-technology fit, and Actual use of mobile learning. Eight hypotheses have 

been generated to explore the relationship between the constructs proposed. 

 

Our first hypothesis depicts that PEOU is positively linked with the AUOML 

in students of higher education institutions (H1). In higher education institutions, 

mobile learning has developed as an essential tool for the learning system because 

it positively influences students’ assertiveness and increases their perception of the 

easy right to use for learning activities (Abachi and Muhammad, 2014). Since the 

introduction of M-learning, mobile technology turned mobile devices into an M-

learning tool for students (Lee et al., 2005), and students perceive it as easy to use. 

PEOU is imperative and excessively used for online or e-learning (Wu and Zhang, 

2014). It refers to the belief that students would be more enthusiastic to adopt 

mobile learning if the technology were accessible, and ease of use improves the 

intention to adopt mobile learning (Tan et al., 2012). The findings of our study are 

in line with the studies of Almaiah et al., (2021); Almaiah and Alismaiel, (2019); 

Shodipe and Ohanu, (2021), supporting our hypothesis 1, that Perceived ease of 

use has a substantial influence on students’ recognition of mobile learning. 

Hypothesis 2 is also supported as Social Influence (SI) positively connected with 

AUOML in the current study. The results depicted a strong association between SI 

and AUOML, which is allied with the earlier studies (Arain et al., 2019; Sung et 

al., 2015). Lin and Lu (2015) argue that many empirical studies expect that Social 

influence substantially impacts individuals' information technology practice. When 

the number of peers increases through IT, its utility increases and it becomes a 

Social influence for others in the group to adopt it (Lin and Bhattacherjee, 2008). It 

is also true for mobile, which enhances mobile learning under Social influence. 

Perceived ease of use projected students' satisfaction with e-learning programs 

(Roca et al., 2006). It was also reported in the study conducted at Taiwan 

PEOU        SS         

AUOML 
12.052 

0.125 0.277 
0.000 

SI        TTF 12.499 0.458 0.631 0.000 

TTF          AUOML 2.345 0.018 0.219 0.019 

 SI         TTF       AUOML 8.897 0.011 0.126 0.000 
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University that PEOU is significantly related to the satisfaction level of students 

(Chiu et al., 2005). Students reported high satisfaction with e-learning applications 

due to their fit with the learning requirements (Islam, 2013). In the studyof Heafner 

(2004) states that technology will positively affect students' learning results 

because technologies make their work more accessible and more enjoyable. 

Satisfaction towards an information system indicates a high willingness to use it  

(Liaw and Huang, 2013). 

Moreover, extant literature depicts that PEOU predicts Student satisfaction 

among higher education institutions in online learning, which is consistent with our 

H3 that PEOU is directly related to SS. Assisted mobile learning with different 

online applications (Skype, Blogs, Zoom, and Teams) improves Student 

satisfaction and positive attitude toward mobile learning (Gikas and Grant, 2013). 

Al-Emran et al. (2016) asserted that Student satisfaction plays a vital role in the 

usefulness and recognition of mobile learning. It would help to embed learning into 

mobile technologies, which leads to the effectiveness of mobile learning, in 

compliance with our H4 that SS is positively linked with AUOML. Almaiah and 

Alismaiel (2019) in their study elaborated on the amalgamation of the TAM with 

the revised model of DeLone and McLean (DL&ML) to identify the relationship 

between Student satisfaction with Perceived ease of use and Actual use of mobile 

learning in compliance with our H5 that SS mediates the relationship between 

PEOU and AUOML supported by the studies of Lutfi et al., (2022) and 

Almarashdeh et al., (2010). 

Social influence is a topic of debate in information systems technology for 

using and accepting various information technology models. Individuals opt for a 

specific technology based on the options of others, not because of their personal 

choices (Princely Ifinedo, 2016). The reasoning behind this is the person’s motive 

to adapt to other beliefs to strengthen their association (Hernandez et al., 2011). 

TTF theory describes the best fit between task and technology (Liang and Wei, 

2004), and high-task technology results in better performance. TTF denotes the 

aptitude of the information supplier to match the technology to the task's loads 

(Klaus et al., 2003). New technology is more likely to impact better performance if 

it matches the demand of the task. Therefore, the hypothesis (H6) that Social 

influence positively impacts TTF is accepted in this study. 

 

E-learning and remote knowledge are compulsions in lockdowns and 

distancing due to the pandemic (Ali, 2020) in developed and underdeveloped 

countries. Without opting for online learning with mobiles, continuing education is 

questionable. M-learning is easily approachable, wireless, inexpensive, user-

friendly, and, most meaningfully, the best approach for sharing educational 

material by saving energy and time. Task-technology Fit (TTF) mediates the 

association between SI and AUOML (H8), and the findings are in line with the past 
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study of Yu and Yu (2010), describing that TTF has a positive influence on PEOU 

in the e-commerce field. The SI further impacts the aim to use M-learning in 

developing countries (Arpaci, 2015; Iqbal and Qureshi, 2012). SI is positively 

linked to using a particular technology in Pakistan (Nandwani and Khan, 2016). 

The research findings of Abdelwahed and Soomro (2022) depicted that TTF, 

perceived usefulness, and PEOU are significantly related to mobile usage attitudes. 

Therefore, this study provides practical implications that PEOU, SI, SS, and TTF 

influence the implementation process of mobile learning throughout and after 

COVID-19. 

 

Theoretical Contributions 

Theoretically, this study adds numerous ways to the existing research on 

M-learning services. Firstly, this research contributed to including Student 

satisfaction (SS) as a mediator in the association between PEOU and AUOML. The 

execution of M-learning is in a preliminary stage owing to the shortage of several 

factors that encourage the recognition of M-learning (Alowayr, 2022). Therefore, 

more consideration is required to explore the factors that are liable for the AUOML 

(Almaiah et al., 2019; Granić and Marangunić, 2019) in the higher educational 

institutions of developing countries during COVID-19  specifically in Pakistan 

(Mumtaz et al., 2021). Secondly, it incorporates TTF to mediate the association 

between SI and AUOML. Moreover, integrating the two mediating variables 

(Student satisfaction and Task-technology fit) in a framework is a gigantic 

theoretical contribution. 

  

The following contribution implies that the research study supported that 

PEOU and SI are positively related to the AUOML among students of higher 

education institutions in Pakistan as the use of technology was swiftly implemented 

due to epidemic situations in higher educational institutions for ground-breaking 

educational approaches (Alismaiel, 2021; Cifuentes-Faura et al., 2021). 

Furthermore, the influence of TTF on M-learning has rarely been explored in the 

past literature in South Asian settings. Then TAM was used to determine the 

noteworthy effect of SI and PEOU on AUOML with underlying mechanisms of 

Student satisfaction and Task-technology fit, thus contributing theoretically. It has 

been observed that user satisfaction is positively associated with using e-learning 

(Lutfi et al., 2022), and it has a practical impact on the users towards e-learning 

(Alshurideh et al., 2019). 

 

In addition, the current study extends the existing literature related to the 

TAM model that postulates that technology is accepted by users’ behavioral targets 

that are affected by the utility and ease of use of technology in the execution of 

tasks. However, the current study postulates that Student satisfaction, Social 

influence, and Task technology fit also play an essential starring role in the 
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AUOML, the most flexible and effective technology among students nowadays 

(Jurayev, 2023). Therefore, this study offers insights to education policymakers, 

the government, and educational institutions to focus on the usage of M-learning 

not only during the pandemic but also after the pandemic since students are 

satisfied with the usage of M-learning. 

Practical implications 

The findings of the current research study encourage education 

policymakers, government, and educational institutions to implement M-learning 

policy in institutions with different evaluation criteria. In this regard, the support of 

family, friends, institutions, and the state is desirable and mandatory. Higher 

education institutions should have IT infrastructure to promote online learning, 

providing faculty members access to e-learning platforms (Ali, 2020). Therefore, 

educational institutions should espouse easy-to-use e-learning services to enhance 

students’ confidence to find opportunities with less hustle because satisfied 

students will be more interested in using e-learning services (Rajeh et al., 2021).  

Further, this study inspires students to use M-learning services to be 

knowledgeable in society and direct policymakers to devise strategies for 

developing e-education or learning after post-COVID-19 pandemic conditions (Al-

Rahmi et al., 2022). The current study’s findings provide educational institutions, 

the government, and mobile phone manufacturers with an essential guiding 

principle on the design and implementation of the Actual use of mobile learning, as 

well as to facilitate those students who do not have access to traditional classroom 

learning. 

Moreover, PEOU, SI, TTF, and SS towards M-learning services encourage 

educational policymakers, government, and higher education institutions to 

continue education in a blended mode. In the blended mode, theoretical knowledge 

of the subject can be delivered to students with M-learning services, and practical 

or numerical subjects can be taught on campus. This blended mode with M-

learning services will enhance the chances of a high literacy rate, especially in 

underdeveloped countries. It can promote knowledge among the students with low 

cost, energy, and time. 

  

Limitations and Future Suggestions 

It is a rigorous and wide-ranging study; however, a few limitations are related 

to this research, which can serve as future suggestions. At first, this study is based 

on a single model, TAM. Future researchers should integrate other leading models 

with TAM to determine the more rigorous relationships of different constructs. 

Secondly, this research study explores the variables simultaneously (cross-sectional 

study). Future researchers should consider longitudinal studies to determine the 
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AUOML of students after fully controlling for the circumstances of the COVID-19 

pandemic. 

Further, the convenience sampling technique is used here. However, future 

researchers can select the sample from probability sampling with stratified or 

cluster sampling techniques for more generalizable results. In this research, two 

mediating variables, student satisfaction, and TTF, were used with the PEOU and 

the SI. Likewise, more mediating variables, such as facilitating conditions or 

perceived usefulness, can also be explored. The future researcher should conduct 

systematic review of Actual use of mobile learning or M-learning to unexplored the 

antecedents, moderators and mediators as prior research by Gull et al., (2022), 

conducting the systematic review. Finally, this research study is limited to 

Pakistani students from higher education institutions. Future scholars are 

encouraged to extend the study model to various cultural settings and contexts to 

learn more about the post-pandemic approach of students toward AUOML.  
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