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Although it is less frequently used than other constructs such as enjoyment or compatibility, anxiety is a concept 

that has been previously analyzed in technology acceptance studies in the field of education, mainly focused on its 

relationship with self-efficacy and ease of use (Table 2). 

Authors Proposed relationships Collective Supported Not supported 

Alenezi, Karim, & Veloo MA----+BI University • 

(2010) students 

Chen, Lin, Yeh & Lou MA----+SE University • 

(2013) students 

Agudo-Peregrina, MA----+SE University • 

Hernández-García & students and 

Pascual-Miguel (2014) Lifelong 
learning 
students 

Chatzoglou, Sarigiannidis, MA----+PEU Lifelong • 

Vraimaki & Diamantidis MA----+PU learning 
• 

(2009) students 
SE----+MA • 

Chen & Tseng (2012) MA----+PU High school • 

MA----+PEU teachers 
• 

Table 2. Relationships between mobile anxiety and other constructs analyzed in previous studies. 

Starting from the abovementioned antecedents, as well as the proposals of TAM3, our research proposes the 

following hypothesis for this construct: 

H4: Mobile anxiety negatively predicts pre-service primary teachers' perceived ease of use of mobile 
technologies in their future teaching practice. 

2.1.3. Self-e.fficacy

Self-efficacy is a concept from Bandura's social cognitive theory (Bandura, 1978). It refers to the individual's belief 

in their own abilities to organize and execute the actions necessary to manage certain situations. 

With this definition as a starting point, self-efficacy has been adapted in order to be incorporated to technology 

adoption models, defined as the assessment of one's own ability to use an information system (Compeau & Higgins, 

1995; Yuen & Ma, 2008). 

The perception of self-efficacy among teachers constitutes the focus of severa] studies, related or not to new 

technologies. This concept is defined as the teachers' belief in their own skills to produce an improvement in their 

students' learning (van Dinther, Dochy, Segers, & Braeken, 2013). 

Starting from these definitions, our study understands self-efficacy as the belief the teachers have in their ability to 

integrate the use of mobile technologies in their future professional practice to enhance their students' leaming 

process. 

The effect that this construct has on the IS acceptance process within the field of education has been explored with 

good results both with teachers and students, dealing with technologies ranging from elearning to the use of 

computers (Nam, Bahn, & Lee, 2013; Tarhini, Hone, & Liu, 2014; Wong, Teo, & Russo, 2012). These studies 

analyze its relationship with other TAM model constructs such as perceived usefulness or perceived ease of use, as 

well as with factors from other theories, especially with anxiety (Table 3). 
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Authors Proposed relationships Collective Supported Not supported 

Agudo-Peregrina, SE----+PEU University • 

Hernández-García & students and 

Pascual-Miguel (2014) Lifelong 
learning 
students 

Lee, Hsieh & Chen (2013) SE----+PU Lifelong • 

SE----+PEU learning 
• 

students 

Park (2009) SE----+PU University • 

SE----+PEU students • 

SE----+MA 1 
• 

SE----+BI • 

Abbad, Morris & Nahlik SE----+PEU University • 

(2009) students 

Wong, Teo & Russo (2012) SE----+PU Pre-service • 

SE----+PEU teachers • 

SE----+MA 1 
• 

Chatzoglou, Sarigiannidis, SE----+PU Lifelong • 

Vraimaki & Diamantidis SE----+PEU learning 
• 

(2009) students 
MA 1----+SE • 

Chen & Tseng (2012) SE----+PU High school • 

SE----+PEU teachers 
• 

Hu, Clark & Ma (2003) SE----+PEU School • 

SE----+BI teachers 
• 

1 Toe study has been conducted using the construct Computer Anxiety.

Table 3. Relationships between self-efficacy and other constructs analyzed in previous studies. 

Our proposal follows the TAM3 model, which places self-efficacy as an antecedent to ease of use and anxiety, and 

it poses the following hypotheses: 

HS: Perceived self-efficacy positively predicts pre-service primary teachers' perceived ease of use of mobile 
technologies in their future teaching practice. 

H6: Perceived self-efficacy negatively predicts pre-service primary teachers' mobile anxiety. 

2.2. Research Model  

Based on the proposed hypotheses (Figure 2), we formulate the following research variables. We propase perceived 

usefulness and perceived ease of use as antecedents of behavioural intention, self-efficacy and mobile anxiety as 

antecedents of perceived ease of use, and perceived ease of use as antecedent of perceived usefulness. The pre­

service teachers' behavioral intention to use mobile technologies in their future teaching practice would be the main 

target, and lastly, we propase three moderating variables: age, course year and gender based on the moderating 

variables proposed in the UTAUT (Venkatesh et al., 2003). 
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Two of the three items related to the construct of mobile anxiety have obtained values under 4, which makes it a 

possible field for improvement through education and training initiatives. 

With the aim of selecting the most suitable analysis technique, we carried out the normality tests of Kolmogorov­

Smirnov and Shapiro-Wilk to assess the normality ofthe sample. The result ofthese analyses entailed the rejection 

of the normality hypothesis (s.1. .05). 

After this, we also calculated the kurtosis and skewness coefficients in order to know the extent to which the factors 

concentrate around the central zone of the distribution. According to the obtained results, there are no extreme 

values that prevent us from conducting the intended PLS analysis. 

Finally, aiming to know whether there are differences at an indicator level according to student gender and course 

year, we applied non-parametric statistics to verify if there are significant differences in the mean seores obtained 

by the students grouped according to these variables. 

Table 4 also shows the results of asymptotic significance ofthe Kruskal-Wallis test for the variable course year and 

Mann-Whitney's U for the variable gender. We have found statistically significant differences in 5 of the 16 items 

of the instrument for the variable gender (s.l. .05). In all of them, men obtain slightly higher seores than women, 

except in the item MA_03, which can lead us to suppose that males show a slightly better disposition towards the 

use of mobile technologies in their future teaching practice. We also found statistically significant differences in 3 

items for the variable course year (s.l. .05).

3.2. Model Assessment 

In order to carry out the assessment of the model we used the PLS-SEM technique, more appropriate given the 

exploratory and predictive focus of our research and the lack of normality of the sample distribution. The process 

was conducted with the program SmartPLS in its version 3.2. 

We began by analyzing the reliability of the items through a standardized loadings analysis, which we can see in 

table 5. Although items PU_03, SE_0l, MA_0l and PEU_04 had to be removed during the process, the rest of the 

item scored above .7, which is considered the suggested threshold to ensure reliability (Nunnally, 1978). 

Loading 

B1_01 .926 

B1_02 .923 

MA_02 .845 

MA_03 .792 

PEU_0l .775 

PEU_02 .729 

PEU_04 .765 

PU_0l .802 

PU_02 .837 

PU_04 .845 

SE_02 .815 

SE_03 .845 

Table 5. Results of item reliability 

In addition to item reliability, we also analyzed the convergent and discriminant validity of the model. To verify the 

convergent validity of the constructs we employed the composite reliability index (CRI) and the average variance 
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extracted (A VE). Table 6 shows that an seores exceed .6 for the CRI and .5 in the case of the A VE, which are 

considered to be the minimum threshold. 

CRI AVE 

BI .922 .855 

MA .803 .671 

PEU .859 .671 

PU .868 .686 

SE .816 .689 

Table 6. Results of convergent validity analysis 

Lastly, we carried out a discriminant validity analysis by using the Fornen-Larcker criterion (Fornen & Larcker, 

1981). According to this, there is discriminant validity when the variance among the constructs of a model is lower 

than the variance that each construct shares with its items (Fornen, Tellis, & Zinkhan, 1982). 

In order to calculate this validity, we have to calculate the average variance extracted index. For this test, we 

compare the square root of the A VE with the correlation among each one of the constructs. We consider that there 

is discriminant validity when the square root of the A VE is higher than the correlation index. As we observe in table 

7, an constructs comply with the Fornen-Larcker criterion. 

Factor BI MA PEU PU SE 

BI (.925) 

MA .371 (.819) 

PEU 
.340 .380 (.819) 

PU 
.716 .388 .361 (.828) 

SE 
.477 .342 .537 .416 (.830) 

Table 7. Results of Fornell-Larcker

Additionally, we checked the discriminant validity through HTMT. The HTMT method is a new technique to assess 

discriminant validity developed by Henseler, Ringle & Sarstedt (2015). 

There are two ways to analyze discriminant validity with HTMT. On the one hand, there is the calculation of the 

HTMT ratio through the application of the PLS algorithm on the data from the original sample. On the other hand, 

there is the HTMT inference, which is carried out through an analysis of the confidence intervals obtained by the 

HTMT after a bootstrapping process. 

In order to be able to ensure discriminant validity, the indexes obtained by the HTMT ratio have to be below .85 

applying a more restrictive criterion (Clark & Watson, 1995; Kline, 2005) or .90 if applying a more permissive 

criterion proposed by other authors (Gold, Malhotra, & Segars, 2001; Teo, Srivastava, & Jiang, 2008). To confirm 

the existence of discriminant validity with HTMT inference, the confidence intervals obtained should not include 

the value l. 

As we can see in table 8, for a s.l. of .05 we have obtained seores under .90 in an the relationships, and only the 

relationship BI-PU has seores above .85. On the other hand, the HTMT inference does not show the value 1 in the 

confidence intervals of any of the relationships. Thus, the results allow us to state that there is discriminant validity, 

both through the use of HTMT 90 and HTMT inference. 

HTMT ratio HTMT inference (5% - 95%) 

BI MA PEU PU SE BI MA PEU PU SE 

BI 
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MA .561 .468 - .655 

PEU .391 .592 .315 - .467 .498 - .691 

PU .895 .615 .434 .849 - .939 .522 - .708 

SE .706 .643 .798 .638 .610 - .809 .536 - .762 

Table 8. Results of the HTMT 

3.2. Structural Model Assessment 

.342 - .525 

.718 - .884 .527 - .753 

Once the reliability and validity of the measurement model have been established, we performed an analysis of the 
structural model to examine both the percentage of variance predicted by our model and the size of the direct and 
indirect effects of the latent variables (Figure 3). 

0,799 0, 840 0,845 

0,682 

0,342 0,462 0,361 

BI 

__ M_A __ (J2_.,.f--0,839 

MA_03 �(}.799 

Figure 3. Path coefficients of the structural model analysis

As we can see in the above figure, the proposed model manages to explain over a fifty percent of the variance of 
the participants' behavioral intention. Additionally, it explains more than a thirty percent of perceived ease of use 
through the influence of variables MA and SE. Perceived ease of use explains thirteen percent of PU's variance. 
Lastly, self-efficacy explains roughly ten percent of the variance of mobile anxiety. 

To confirm the predictive relevance of the model we applied the Stone-Geisser test, obtaining a Q2 above O in all 
the constructs, therefore establishing the predictive capability of the model. 

Secondly, we examined the size of the proposed relationships among the latent variables. Figure 3 reflects the path 
coefficient value of each relational hypothesis. The stronger relationships are the one proposed between perceived 
usefulness and behavioral intention (hypothesis 1 ), and between self-efficacy and perceived ease of use (hypothesis 
5). On the other hand, the weakest relationships occur between perceived ease of use and behavioral intention, and 
between mobile anxiety and perceived ease of use, corresponding to hypotheses 2 and 4 respectively. 

Aiming to verify whether the proposed relational hypotheses are significant, as well as the size of the effect of the 
latent variables, we calculated the T values of the path coefficients and the f2 statistic (table 9). 

1 Path 1 Path coeff. 1 T values I f2 1 Results 






















