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Abstract 

The aim of the study is to examine the direct effect of the anxiety on the intention to use mobile learning among 

university students in Yemen. It deploys Technology Acceptance Model (TAM) as underpinning and use the anxiety 

as the external variable, where Tam consider one of the best model can anticipate the intent to use technology. This 

study used the questionnaire as the main and the only tool to collect the data. Where the questionnaires were 

distributed among the degree students in three public universities namely Sana’a, Aden, and Dhamar.  The Data 

were analyzed using Statistical Package for the Social Sciences (SPSS) and Structural Equation Modeling (SEM) 

using Partial least squares (PLS) software. The results indicated that anxiety directly affects negatively both 

perceived ease of use and perceived usefulness and perceived ease of use and perceived usefulness effect positively 

the intention to use mobile learning.   
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1. Introduction 

The widespread of the mobile device and the magnificent capabilities are given to that device sparked the 

researchers to study the ability of those gadgets to enhance the pedagogical context, where mobile learning is 

perceived as subsequent to e-learning and distance learning, (Aldholay, Isaac, Abdullah, & Ramayah, 2018; 

Georgieva & Trifonova, 2006; Milrad, 2003; Motiwalla, 2007) Furthermore, many researchers conducted many 

studies in order explore the importance of deploying the mobile as learning tools (ref). Where these gadgets can 

provide an easy way to deliver the contents regardless of the time and place (Trifonova & Ronchetti, 2007). Some of 

the researchers consider mobile learning as a new era in the maturation of computer support and distance learning 

(Georgieva & Trifonova, 2006).  Further, mobile learning promotes exchange of  information off-campus and 

enhance the interaction between students and instructors in the classroom (Lam, Wong, Cheng, Ho, & Yuen, 2011) , 

where it anticipated for mobile learning  to be a key and effective means of delivering the contents materials of the  

higher education in the near future (El-Hussein & Cronje, 2010). 

Furthermore, most of the research related to mobile learning has been done in developed countries with few 

conducted in the less developed, like the Republic of Yemen where the acceptance of the technologies will vary 

among the citizens in contrast countries. In addition,  Wang, Wang, Lin and Tang, 2003 recommended in their study 

to focus more on the individual factors such as anxiety to be investigated in the future. Furthermore, because TAM’s 

factors (perceived usefulness and perceived ease of use) do not fully explain student intention to use mobile learning, 

this study attempted to extend TAM by introduces anxiety as external factors. 

2. Literature Review 
2.1 Perceived Ease of Use (PEOU) 

The significant effect of perceived ease of use on both perceived usefulness and intention to use was 

proposed by TAM theory ( Davis, 1989), where both factors were considered as belief of users in the technology 

boosting intention to use and leading to actual use of the technology (Mutahar et al., 2018; Daud, Kassim, Said, & 

Noor, 2011). It defined as ‘the degree to which a person believes that using a particular system would be free of 

effort’ (Davis, 1989). The previous research proves there are strong effects of perceived ease of use on perceived 

usefulness and intention to use. Alrajawy, Daud, Isaac and Mutahar, (2016), found there are a positive effect of 
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perceived ease of use on both perceived usefulness and intention to use mobile learning in the Republic of Yemen. 

Consequently, the following two hypotheses are proposed: 

H1. Perceived ease of use has a positive effect on perceived usefulness. 

H2. Perceived ease of use has a positive effect on intention to use. 

 

2.2 Perceived Usefulness (PU) 

Perceived usefulness is one of the main factors which have formed TAM. It is defined as ‘the degree to 

which a person believes that using a particular system would enhance his or her job performance’ (F. Davis, Bagozzi, 

& Warshaw, 1989).There are many types of research showed the strong effect of perceived usefulness on intention to 

use, for instance, Alrajawy, Norzaidi, Isaac, and Mutahar, (2017) examined the factors that affect the intention to use 

mobile learning in Yemen, they found there was a significant effect of perceived usefulness on intention to use. 

Consequently, the following hypothesis is proposed:   

H3. Perceived usefulness has a positive effect on intention to use. 

  

2.3 Anxiety (ANX) 

Anxiety defined as “the tendency of an individual to feel uneasy, apprehensive, or aversive at the prospect of 

using technology” (Igbaria & Iivari, 1995). Thus, the users with a higher percentage of anxiety might be poorer to use 

the technologies comparing to the users with no anxiety (Sam, Ekhsan, Othman, & Nordin, 2005). Moreover,  in the 

previous studies, there are many researches study the direct effect of the anxiety on both perceived ease of use and 

perceived usefulness, these researches shows obviously the negative impact of anxiety on both factors or severally 

(Aggelidis & Chatzoglou, 2009; Chen & Tseng, 2012). Aggelidis and Chatzoglou (2009) found there is a negative 

effect of anxiety on usefulness, while Chen & Tseng  (2012) findings reveal, there is a negative effect of anxiety on 

ease of use. Consequently, the following hypotheses are proposed:   

H4. Anxiety has a positive effect on perceived usefulness. 

H5. Anxiety has a positive effect on Perceived ease of use. 

 

2.4 Intention to Use (INT) 

Intention to use the technologies is on of the main factors which formed TAM, which consider as the best 

single predictor of the actual usage (Mutahar, Daud, Ramayah, Putit, & Isaac, 2018; Davis & Venkatesh, 1996). It 

defined as "a measure of the strength of one's intention to perform a specific behavior" (Fishbein & Ajzen, 1975) 

3. Research Method 

3.1 Overview of the Proposed Research Model 

This study has developed a research model that investigates factors that influence intention to use Mobile 

Learning among students at public universities in Yemen based on TAM (Davis, 1989), using TAM as the 

underpinning theory, where perceived usefulness and perceived ease of use are considered as TAM constructs that 

mainly measure individual belief. As this study aims to examine the applicability of TAM to a new trend in 

educational technology (mobile learning in the context of Yemen), it will simultaneously add other factor like anxiety 

into the research model which have been found to significantly affect the intention to use technologies as discussed 

previously. 

 

 
Figure 1: The proposed model  

 



  

 

3.2. Development of Instrument and Data Collection 

This study is quantitative in nature, and used a self-administered questionnaire to collect data from respondents 

as the tool to assess the proposed hypotheses The original questionnaire in English was translated into Arabic by the 

Translation Centre in Sana’a University,  the only center certified by the Ministry of Higher Education. The 

questionnaire (please refer to Appendix A) was divided into five divisions to specifically address the hypotheses that 

were proposed for the study as follows: 

 First division:  five items capturing the demographic characteristics of the respondents such as gender, age, 

marital status, university name, mobile experience, and income.  

 Second division: six items on perceived ease of use (Alenezi, 2011; Karaali et al., 2011) 

 Third division: six items on perceived usefulness (Karaali, Gumussoy, & Calisir, 2011; Tarhini, Hone, & 

Liu, 2013).   

 Fourth Division:  six items measuring intention to use mobile learning (Hung & Chou, 2014; Park, Nam, & 

Cha, 2012)  

 Fifth Division: seven items on anxiety (Sam, Ekhsan, Othman, & Nordin, 2005). 

Variables were measured using a Likert scale (where 1 represents strongly disagree and 7 represents strongly 

agree) which recommended in the previous studies (Isaac, Abdullah, Ramayah, & Mutahar, 2017; Isaac, Abdullah, 

Ramayah, Mutahar, & Alrajawy, 2017; Isaac, Abdullah, Ramayah, & Mutahar Ahmed, 2017). The respondents of 

this study were undergraduate students at three public universities, namely: Sana’a, Dhamar, and Aden. 320 usable 

questionnaires were returned and analyzed using Structural Equation Modelling (SEM) via PLS software. 

 

  

Table 1:  Summary of Demographic Profile of Respondents 

Demographic Item Categories Frequency Percentage 

Gender 1. Male 245 76.6 

 2. Female 75 23.4 

Age Group 1. Less than 20 years 22 6.9 

 2. 20 - 29 years 235 73.4 

 3. 30 - 39 years 63 19.7 

 4. 40 years and above 0 0 

Marital Status 1. Single 173 54.1 

 2. Married 139 43.4 

 3. Divorced 4 1.3 

 4. Widowed 2 0.6 

 5. Others 2 0.6 

University Name 1. Sana’a University 128 40.0 

 2. Dhamar University 104 32.5 

 3. Aden University 88 27.5 

Faculty 1. Computer Sciences l 75 23.4 

Name 2. Education 57 17.8 

 3. Management 51 15.9 

 4. Dentistry 18 5.6 

 5. Medicine 19 5.9 

 6. Engineering 59 18.4 

 7. Agriculture 8 2.5 

 8. Pharmacology 10 3.1 

 9. Science 12 3.8 

 10. Linguistics 4 1.3 

 11. Law 7 2.2 

Education Level 1. Freshman 40 12.5 

 2. Sophomore 51 15.9 

 3. Junior 68 21.3 

 4. Senior 71 22.2 

 5. Others 90 28.1 

Monthly  1. Less than 10,000 49 15.3 

Income in YER 2. 10,000 – 20,000 57 17.8 

 3. 20,001 –30,000 48 15.0 

 4. 30,001 – 40,000 34 10.6 

 5. 40,001 – 50,000 19 5.9 

 6. 50,001 and above 113 35.3 

Mobile Experience 1. Less than 1 year  14 4.4 

 2. from 1 =< 3 years 72 22.5 

 3. from 3 =< 5 years 107 33.4 

 4. 5 years and above 127 39.7 



  

 

4. Data Analysis and Results 
Structural Equation Modeling was used to analyse the main data of this research using SmartPLS 3.0 software 

(Ringle, Wende, & Becker, 2015). The main reasons for choosing SEM as a statistical method for this study is that 

SEM offers a simultaneous analysis which leads to more accurate estimates (Isaac, Abdullah, Ramayah, & Mutahar, 

2017a; Isaac, Abdullah, Ramayah, & Mutahar, 2017b; Isaac, Masoud, Samad, & Abdullah, 2016). 
 

 

4.1 Descriptive analysis 

Standard deviation and the mean are exhibited in table 2 which included each variable in the current research. 

The standard deviation and mean of the constructs comprised in this study were stated as follow: perceived ease of 

use (M= 4.75, SD= 1.47), perceived usefulness (M= 4.31, SD= 1.61), and intention to use mobile learning (M= 4.60, 

SD= 1.65). These suggest that the respondents have satisfied level about the easiness, usefulness as well as intention 

to use mobile learning. 

 
 

4.2 Measurement Model Assessment 
Construct reliability including convergent and discriminant was deployed to assess the measurement model of 

this research. Table 2 shows the results of the construct reliability, where Cronbach’s alpha coefficients were greater 

than the recommended scores  (Kannana & Tan, 2005; Nunnally & Bernstein, 1994). According to Kline (2010), the 

composite reliability (CR) values are accepted where they are higher than 0.7. As a conclusion the two tests results 

show that the construct reliability is fulfilled as shown in Table 2.  

Factor loading was used to test indicator reliability. The indicator reliability test was used to indicate the 

factor loadings values in this research as shown in Table 2, where all the values found  greater than the recommended 

value which is 0.50 except for items PU6 and ANX2 where they were deleted due to low loading values  (J. F. Hair, 

Black, Babin, & Anderson, 2010).  

The convergent validity was tested using average variance extracted (AVE), where the results indicated that all 

AVE values were greater than the recommended value of 0.50 (J. F. Hair et al., 2010).  
 

Table 2: Standard Deviation , Mean, SV, loading, cronbach’s Alpha, Composite Reliability and Average Variance Extracted  

Constructs Item 
Loading 

(> 0.5) 
M SD 

α 

(> 0.7) 

CR 

(> 0.7) 

AVE 

(> 0.5) 

Perceived Ease of Use 

(PEOU) 

PEOU1 

PEOU2 

PEOU3 

PEOU4 

PEOU5 

PEOU6 

0.858 

0.893 

0.882 

0.906 

0.869 

0.874 

4.754 1.467 0.942 0.954 0.775 

Perceived Usefulness  

(PU) 

PU1 

PU2 

PU3 

PU4 

PU5 

PU6 

0.912 

0.911 

0.903 

0.850 

0.897  

Deleted 

4.296 1.614 0.938 0.953 0.801 

Intention to Use 

 (INT) 

INT1 

INT2 

INT3 

INT4 

INT5 

INT6 

0.907 

0.932 

0.913 

0.927 

0.908 

0.926 

4.606 1.653 0.914 0.932 0.697 

Anxiety  

(ANX) 

ANX1 

ANX2 

ANX3 

ANX4 

ANX5 

ANX6 

ANX7 

0.798 

Deleted 

0.886 

0.910 

0.875 

0.771 

0.756 

3.253 1.311 0.963 0.970 0.844 

Key: PEOU: perceived ease of use, PU: perceived usefulness, INT:  intention to use, ANX: anxiety. 

 
 

heterotrait-monotrait ratio (HTMT), cross-loadings and Fornell-Larcker were used to check the discriminant validity 

of the measurement model. As exhibited in Table 3, the indicators outer loadings on a construct were higher than all 

its cross-loadings with other constructs (bold values) which indicate the cross loading criterion fulfilled (J. Hair et al., 

2013). 

 

 

 

 



  

 

Table 3: Results of discriminant validity by the cross loading  
 PEOU PU INT ANX 

PEOU1 0.858 0.657 0.672 -0.126 

PEOU2 0.893 0.723 0.716 -0.212 

PEOU3 0.882 0.676 0.680 -0.226 

PEOU4 0.906 0.753 0.715 -0.242 

PEOU5 0.869 0.719 0.715 -0.222 

PEOU6 0.874 0.685 0.664 -0.182 

PU1 0.723 0.912 0.704 -0.234 

PU2 0.705 0.911 0.680 -0.224 

PU3 0.718 0.903 0.686 -0.204 

PU4 0.655 0.850 0.557 -0.191 

PU5 0.764 0.897 0.692 -0.269 

INT1 0.704 0.669 0.907 -0.211 

INT2 0.711 0.664 0.932 -0.244 

INT3 0.733 0.664 0.913 -0.226 

INT4 0.737 0.719 0.927 -0.340 

INT5 0.730 0.671 0.908 -0.285 

INT6 0.729 0.715 0.926 -0.298 

ANX1 -0.172 -0.225 -0.226 0.798 

ANX3 -0.220 -0.213 -0.292 0.886 

ANX4 -0.218 -0.263 -0.284 0.910 

ANX5 -0.248 -0.223 -0.277 0.875 

ANX6 -0.080 -0.137 -0.128 0.771 

ANX7 -0.155 -0.158 -0.191 0.756 

Key: PEOU: perceived ease of use, PU: perceived usefulness, INT:  intention to use, ANX: anxiety. 

 

The Fornell-Larcker indicator was used to investigate the discriminant validity. In Table 4, the bolded values 

represent the square root of the AVEs are greater than the correlations values among the constructs, which fulfilled 

the discriminant validity criteria(Fornell & Larcker, 1981; Chin, 1998).  
 

 

Table 4: Results of discriminant validity by Fornell-Larcker criterion  
 Factors 1 2 3 4 

ANX INT PEOU PU 

1 ANX 0.835    

2 QUL -0.292 0.919   

3 PI -0.231 0.789 0.880  

5 PU -0.252 0.745 0.798 0.895 

Note: Diagonals represent the square root of the average variance extracted while the other entries represent the correlations. 

Key: PEOU: perceived ease of use, PU: perceived usefulness, INT:  intention to use, ANX: anxiety. 
 

For more validity assessment, this research also examined the discriminant validity by using heterotrait-

monotrait ratio (HTMT). Table 5 shows that all the HTMT values were lower than  0.85 (Kline, 2010), which indicate 

the discriminant validity criteria is fulfilled.  

 

Table 5: Results of discriminant validity by HTMT 
 Factors 1 2 3 4 

ANX INT PEOU PU 

1 ANX     

2 QUL 0.296    

3 PI 0.234 0.827   

4 PU 0.261 0.780 0.847 0 
Key: PEOU: perceived ease of use, PU: perceived usefulness, INT:  intention to use, ANX: anxiety. 

 



  

 

4.3 Structural Model Assessment 

 
Key: PEOU: perceived ease of use, PU: perceived usefulness, INT:  intention to use, ANX: anxiety. 

Figure 2: PLS algorithm results 

 

4.3.1 Direct Effect Hypotheses  

The hypothesis testing of the structural model assessment is exhibited in Table 6 and Figure 2. Perceived 

ease of use significantly predicts perceived usefulness and intention to use mobile learning. Hence, H1 and H2 are 

accepted with (tp <0.001) and (tp <0.001) respectively. Likewise, 

perceived usefulness significantly predicts intention to use mobile learning. Hence, H3 is supported 

(tp <0.001). Anxiety negatively influence perceived usefulness and perceived ease of use. Hence, 

H4 and H5 are accepted with (tp <0.05) and (tp <0.001) respectively.  

Perceived ease of use and perceived usefulness explains 66% of the variance in intention to use mobile 

learning, while perceived ease of use and anxiety explains 64% of the variance in perceived usefulness. In addition, 

anxiety explains 5% of the variance in perceived ease of use. According to Cohen (1988) and Chin (1998) the R² 

values scored an adequate level. Additional the f² results three relation with small size effect and one with medium 

effect size and one with large effect size as shown in Table 6. The blindfolding technique was deployed to examine 

the predictive relevance. In the finding of this research, the Q² value is greater than 0, which indicate there is 

predictive relevance for some endogenous construct( Hair et al., 2017). In term of multicollinearity, Table 6 exhibited 

VIF  values less than 5, which is indicate that there is no evidence of significant. 

 

Table 6: Structural path analysis result 

Hypothesis Relationship Std Beta Std Error t-value p-value Decision R² f² Q² VIF 

H1 PEOU→PU 0.782 0.028 27.606 0.000 Supported 0.64 0.304 0.037 2.759 

H2 PEOU→INT 0.535 0.069 7.724 0.000 Supported 0.66 1.619 0.518 1.056 

H3 PU→INT 0.318 0.074 4.298 0.000 Supported  0.107  2.759 

H4 ANX→PU -0.071 0.039 1.813 0.035 Supported    0.013  1.056 

H5 ANX→PEOU -0.231 0.054 4.282 0.000 Supported 0.05 0.056 0.037 1.000 

Key: PEOU: perceived ease of use, PU: perceived usefulness, INT:  intention to use, ANX: anxiety. 

 

 

 

5. Discussion  
Table 6 exhibits the results of the structural path analysis of the model’s variables of this study. The current 

study also found perceived ease of use has a positive significant effect in the relation bet on both perceived usefulness 

and intention to use mobile learning, and this is supported by previous studies (Alrajawy et al., 2016). Further, the 

result suggests that where students in Yemeni public universities perceive mobile learning as free of effort, flexible 

and understandable, indicating the more they feel the easiness of the mobile learning, the more they would feel the 

mobile learning is usefulness, this would help and facilitate their learning process. 

Perceived usefulness was found to have a positive significant effect on intention to use mobile learning, and 

this is supported by previous literature (Alrajawy et al., 2017; Daud et al., 2011), where it is suggested that students in 



  

 

Yemeni public universities would intend to use mobile learning if they could feel the usefulness, and this would help 

and facilitate their learning process.  

Also, anxiety was found to have a negative effect on both perceived ease of use and perceived usefulness, and 

this was recorded in some earlier researches such as Aggelidis & Chatzoglou (2009) and Chen & Tseng  (2012). This 

indicates that students who have more anxiety might be poorer to use the mobile learning compared to the users with 

no anxiety or have less feel of anxiety to use mobile learning. The training and practices will reduce the anxiety to 

use the technologies and will provide a better understanding about the benefits and features of the technologies (Lee, 

Lee, Olson, & Chung, 2010; Rajan & Baral, 2015) 

 

6. Conclusion 
This study aimed to examine the factors that affect the intention to use of Mobile learning, using TAM as an 

underpinning theory and anxiety as an external factor. The findings suggest that perceived usefulness and perceived 

ease of use predict intention to use mobile learning among public university students in Yemen. Moreover, the results 

indicate that perceived ease of use has an effect on both perceived usefulness and intention to use mobile learning, 

also, perceived usefulness found to have a positive effect on intention to use mobile learning. Additionally, anxiety 

has a negative effect on both perceived ease of use and perceived usefulness. This study provides brief 

recommendations for university’s practitioners who demand to enable the usage of a mobile learning system in their 

universities. 

 

 

Appendix 

Appendix A 
Instrument for varibles 

Varible Measure Source 

Perceived Ease 

of Use  

(PEOU) 

PEOU1: Learning to operate the mobile 1earning would be easy for me. 

PEOU2: I would find it easy to get mobile learning to do what I want it to do. 

PEOU3: It would be easy for me to become skillful at using the mobile learning. 

PEOU4: My interaction using mobile learning would be easy and clear. 

PEOU5: I would find the mobile learning to be flexible for interacting with my lecturer. 

PEOU6: Overall, I would find mobile learning easy to use. 

(Alenezi, 2011; Karaali et al., 

2011) 

Perceived 

Usefulness  

(PU) 

PU1: Using the mobile learning will allow me to accomplish learning tasks more quickly 

PU2: Using the mobile learning will improve my learning performance 

PU3: Using the mobile learning will make it easier to learn course content 

PU4: Using the mobile learning will increase my learning productivity 

PU5: Using the mobile learning will enhance my effectiveness in learning 

PU6: I would find the mobile learning useful in learning 

(Karaali et al., 2011; Tarhini 

et al., 2013). 
 

Intention to Use 

(INT) 

INT1: I intend to use mobile learning in my academic life. 

INT2: I intend to use  mobile learning continuously in the future 

INT3: I intend to use mobile learning for more of my lives/job responsibilities. 

INT4: I would enjoy using mobile learning. 

INT5: I would recommend that others use mobile learning. 

INT6: I have the intention to perform mobile learning 

(Hung & Chou, 2014; Park et 

al., 2012) 
 

Anxiety  

(ANX) 

ANX1: Learning through a mobile would make me very nervous 

ANX2: I get a sinking feeling when I think of trying to use a mobile as a learning tool 

ANX3: Learning through mobile make me feel uncomfortable 

ANX4: Learning through mobile make me feel uneasy and confused 

ANX5: I feel apprehensive about using mobile as a learning tool 

ANX6: It scares me to think that I could lose a lot of information using mobile 

ANX7: I hesitate to use mobile as a learning tool for fear of making mistakes I cannot correct.  

(Sam, Ekhsan, Othman, & 

Nordin, 2005) 
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