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ABSTRACT 

Des pite their many advantages, teachers' adoption of mobile technologies as didactic tools is still 

limited. Their adoption is conditioned by first-order and second-order barriers. The former, are 

associated with the availability of resources, and may be solved with the provision of adequate 

technology, training and support; the latter refer to interna) barriers as a consequence of instructors' 

reflection about their own teaching practice and are harder to overcome. 

The training of teaching professionals plays an important role on the formation of these barriers, 

but prior research mainly focuses on pre-service teachers in their last years of training, where 

sorne of those barriers have already been formed, and mostly investigates computer-based 

learning, omitting a central aspect of current pre-service teachers' everyday life: the use of mobile 

technologies. This research aims to fill that gap by analyzing the influence of second-order 

barriers on first-year pre-service teachers' intention to use mobile devices in their future teaching 

practice. 

The study identifies the most relevant second-order barriers predicting intention to use mobile 

devices and empirically tests the proposed model using a sample of 160 first-year Primary Pre­

Service teachers. The results of the partial least squares structural equation modeling analysis 

emphasizes the relevance of most second-order barriers on the intention to use mobile devices in 

the future teaching practice of pre-service teachers in their early years. Additionally, the study 

compares traditional reflective modeling of subjective norm with a formative proposal, suggesting 

that formative formulations are more suitable for this type of research. 
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l. Introduction
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In this sense, the training an instructor receives during his years as pre-service teacher plays an 

essential role (Sang et al., 201 O) because it is during these years when the individual creates his 

or her professional identity, leaving the role of expert student to take on the role of a novice 

teacher (So, Choi, Lim, & Xiong, 2012).

Given that future teachers are currently digital natives who have grown in pervasive technology 

environments (Baltaci-Goktalay & Ozdilek, 2010; Teo, Yurdakul, & Ursavas, 2016), they are 

expected to use new technologies in their practice, as they are supposed to be expert users. 

However, this assumption is not enough (Jones, Ramanau, Cross, & Healing, 201 O; Kimmons, 

Clark, & Lim, 2017; So et al., 2012), because being familiar with the use of mobile devices <loes 

not directly translate to using mobile technologies in educational contexts (Corbeil & Valdés­

Corbeil, 2007). Furthermore, students carry a series of preconceptions and learning with them 

when they begin their training as teachers, which shape their idea of good and bad teaching 

practices (Holt-Reynolds, 1992). 

Even though sorne prior research has investigated the process of technology acceptance among 

teachers during their training period (Baydas & Goktas, 2017; Teo, Milutinovié, & Zhou, 2016), 

most of these studies focus on instructors in their latest training stages ( e.g. Baydas & Yilmaz, 

2018; Parkman, Litz & Gromik, 2018), from a perspective that considers the final results when 

teachers are about to complete their academic training, and only pay limited attention to the effect 

of the second-order variables (e.g. Baturay, Gok9earslan, & Ke, 2017, treat them as an 

unidimensional variable associated with attitudes toward acceptance of computer assisted­

education). Because of the changes in pre-service teachers' conceptions about teaching during 

their whole training years, that approach fails to explain which variables determine their future 

intention to use a certain technology, such as mobile technologies, during the earlier stages of 

training. 

Identifying and understanding these variables is necessary in order to define educational and 

academic training processes that fit the needs and characteristics of students when they start 

assuming teaching roles. Therefore, this study investigates the variables that predict the intention 

to use mobile technologies in the future practice of pre-service teachers. Specifically, the study 

aims to give answer to the following research questions: 

RQ 1. Which variables related with the second-order barriers can help predicting the 

intention to use mobile technologies by pre-service teachers during their first years of 

training? 

RQ 2. What is the relative importance of each of these variables in explaining pre-service 

teachers' intention to use mobile technologies? 

By answering these two questions, this research aims to gain understanding about the relative 

importance of second-order barriers in the adoption of mobile technologies for educational 

purposes among pre-service teachers in the earlier years of their training. In order to answer both 

research questions, the study propases the development and validation of a theoretical model that 

takes into account behavioral, psycho-social and technology-related elements. The results of the 

research may provide further insight on the technology adoption process of pre-service teachers, 

and help guiding the curriculum design of higher education institutions that aim to promote the 

use of mobile devices in the future teaching practice of their students. 

In order to answer the research questions, the remainder of this study is structured as follows. 

Section 2 presents the literature review and methodology of the study, details the research 

variables and model, and formulates the research hypotheses; Section 3 details the data analysis 
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and results; finally, Section 4 highlights the main implications for teaching practice derived from 

the results. 

2. Literature review and model development

2.1. TAM variables 

The Technology Acceptance Model (T AM) (Davis, 1989) is one of the most widely accepted 

theories for the study of technology adoption in educational contexts (Cano-Giner, Fernandez, & 

Diaz-Boladeras, 2015). TAM, elaborated upon the ideas of the Theory of Reasoned Action 

(Fishbein & Ajzen, 1975), propases that there are two main variables explaining the acceptance 

and use of a new information system or technology: perceived usefulness (PU) and perceived ease 

of use (PEU). 

One of the key factors behind a teacher's decision to incorporate IT to the teaching-learning 

process is the perception that such change is going to have a positive effect on his or her practice 

and that it will significantly and effectively improve learning (Mac Callum, Jeffrey, & Kinshuk, 

2014). The assessment of teachers about the perceived usefulness of a technology is one of the 

main determinants of its future use (Venkatesh & Davis, 2000).

Additionally, the use of a new technology or device usually involves additional workload for 

instructors (Thorsteinsson & Niculescu, 2013), and this workload increases if the use of the 

technology is difficult or confusing. Hence, perceiving that the use of mobile devices to develop 

and perform educational tasks is not easy will most likely discourage teachers from using them. 

In earlier stages of adoption of a given technology, perceived ease of use becomes an internal 

barrier that may condition not just the behavioral intention to use a technology (BI), but also its 

perceived usefulness (Venkatesh & Bala, 2008). More specifically, pre-service teachers are 

familiar with the use of mobile devices in everyday activities, but they still lack experience with 

using them as educational resources (Maher, 2018), and therefore they are in an early adoption 

stage. 

Therefore, we posit that: 

Hl Perceived usejulness positively predicts pre-service teachers' intention to use mobile 

devices in their juture practice. 

H2 Perceived ease aj use positively predicts pre-service teachers' intention to use mobile 

devices in their juture practice. 

H3 Pre-service teachers' perceived ease aj use aj mobile devices in their juture practice 

positively predicts perceived usejulness. 

2.2. Perceived enjoyment 

As mentioned befare, motivational factors of utilitarian nature determine the decision of using a 

given technology. However, aside from extrinsic motivational factors, there are also intrinsic 

motivational factors that may influence technology acceptance. These factors refer to the 

enjoyment of using of mobile devices, regardless ofthe effect oftheir use on performance (Davis, 

Bagozzi, & Warshaw, 1992), and positively affect the intention to use ICTs in education, 

especially when instructors incorporate the technology to learning activities and tasks that are 

inherently interesting (Roca & Gagné, 2008). 
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Accordingly, the incompatibility between new instructional practices associated to the technology 

and the teachers' preferred way ofwork arises as another important interna) barrier. The use of a 

tool that is not compatible with the preferred teaching approach leads the instructor to question 

his or her own professional model and discourages further use of the technology (Ritchie & 

Wiburg, 1994; Valtonen, Pontinen, Kukkonen, Dillon, Vaisanen, & Hacklin, 2011). Conversely, 

if teachers feel that a technology may help them work in a way consistent with the way they like 

to teach, it is more likely that successful adoption will happen (Karahanna, Agarwal, & Angst, 

2006). Therefore, compatibility with the preferred work style determines both the extent to which 

using mobile technologies is perceived as beneficia! to improve the quality of teaching and the 

intention to use them. 

Even though pre-service teachers still lack actual professional experience when they begin their 

training, they do have an idea of what teaching is and what they consider good practices, ideas 

built upon observational learning that might condition their adoption of mobile technologies. 

Hence, we posit that:  

H7 Compatibility between mobile technologies and the preferred work style predicts pre­

service teachers ' intention to use mobile devices in their future practice. 

H8 Compatibility between mobile technologies and the preferred work style predicts pre­

service teachers 'perceived usefulness of using mobile devices in their future practice. 

2.3. Subjective norm 

Finally, a certain teaching model is being created and assimilated through an evolutionary process 

that occurs during the whole life of the instructor. The model is not static, and many different 

elements may influence its development, such as the knowledge acquired, professional practice 

and experience, and influences from the environment (Beijaard, Meijer, & Verloop, 2004; Day, 

Kington, Stobart, & Sammons, 2006; Lasky, 2005). That is, despite instructors having the last 

word regarding the use of a technology for educational purposes in their classroom, social 

pressure also influences this decision (Teo, 2015). In other words, teachers are aware that their 

peers and superiors have a series of expectations about how they should practice teaching. 

Pre-service teachers that are in the initial stages of academic training are more prone to receive 

feedback and value it more positively, because they lack the required experience to contrast or 

contest that information (Lamote & Engels, 201 O). F or this reason, the perception of pre-service 

teachers that there is a pressure to use mobile technologies in their teaching practice may 

determine their intention to use them in order to fulfil these expectations (Teo, 2010; Valtonen et 

al., 2011 ). 

Therefore, we posit that: 

H9 Subjective norm predicts pre-service teachers' intention to use mobile devices in their 

future practice. 
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Figure 1 depicts the research model, summarizing the different research hypotheses. 

PC 

PU 

PE 

P:ELJ 

SN 

Figure l. Research Model 

3 Method  

3.1. Population and sample 

An invitation to participate in the study was extended to all first-year students of the Degree in 

Primary School Teaching at the [Institution blinded far peer-review ], along three different 

campuses that are geographically separated by approximately l 00 kilometres each. This research 

design ensures heterogeneity of the sample, as students share the same programme across the 

three campuses, but not the same instructors --each campus may have developed their own 

prevailing teaching models and practices, with different leve Is of social influence. A total of 177 

respondents participated voluntarily in the study and completed a questionnaire, for a total of 160 

valid questionnaires which is higher than the 147 samples necessary to detect a mínimum R­

square of 0.10 at a significance level of 5% for a statistical power of 80% (Cohen, 1991). Of these, 

73 (45.6%) were enrolled in Campus A, 44 (27.5%) in Campus B, and 43 (26.9%) in Campus C. 

The mean age of the sample is 19. 78 years old (SD=2.69), with the majority of students being 

female (68.1%). The distribution ofthe sample is similar to that oftotal enrolments (49.4% in 

Campus A, 30% in Campus B, and 20.6% in Campus C). 

3.2. Measurement instrument 

The questionnaire was delivered on paper and comprised two sections. The first section includes 

sample demographics-gender, age and campus-and the second section consists of 22 items to 

measure the study variables using a Likert-7 scale (0=completely disagree; 6=completely agree ). 

Appendix A offers a detailed list of the 22 items. 

The measurement instrument was developed from existing literature, and required adaptation of 

the different items to the context, technology and behavior ofthe study-use of mobile devices in 

the future teaching practice of pre-service teachers. Thus, items to measure intention to use, 

perceived usefulness and perceived ease of use are adapted from TAM3 (Venkatesh & Bala, 

2008). Items measuring perceived enjoyment are adapted from a validated scale for the 

assessment of primary school teachers' intention to use mobile technologies in their future 

practice ([Authors], 2016b). Compatibility with the preferred work style adapts Moore and 

Benbasat ( 1991 ). 

The initial proposal to operationalize su bj ective norm initially proposed an adaptation of T AM2 

(Venkatesh & Davis, 2000). This approach defines subjective norm as "the people who is 

important for me" and "the people who have influence on my behavior" (Idem, p. 27). This 
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operationalization of the construct is the most frequently used in technology acceptance studies, 

but the definition is general and unspecific, and <loes not correspond to the definition of subjective 

norm in this study. Therefore, the questionnaire includes additional items to measure this latent 

variable, with a formulation that is closer to Fishbein and Aj zen (1975), Aj zen (1985) and Taylor 

and Todd (1995). This formulation, adapted from [Authors] (2016c), considers subjective norm 

as the sum of the influences of different reference groups-in this case, peers and superiors. The 

differences in both formulations also translate to their representation in the structural model, with 

the first approach implying a reflective specification and the second approach implying a 

composite variable, defined formative and caused by non-interchangeable indicators that are 

independent from one another and that do not need to share the same antecedents and 

consequences (Hair, Hult, Ringle, & Sarstedt, 2017). The study compares the models resulting 

from both specifications in order to empirically test the adequacy of both approaches. 

3.3. Analysis technique 

This study uses Partial Least Squares Structural Equation Modeling (PLS-SEM) and the software 

SmartPLS 3.2.6 (Ringle, Wende & Becker, 2017) to analyze the data. One of the main goals of 

PLS-SEM is the prediction of a target variable-in this case pre-service teachers' intention to use 

mobile technologies in their future teaching practice. PLS-SEM also helps assessing the 

predictive power of antecedent variables. 

The model analysis in PLS-SEM is a two-stage approach. The first step consists on the assessment 

of the quality of the measurement model in order to confirm the validity and reliability of the 

different model variables. The second step focuses on evaluating the relationships in the structural 

model by testing the significance of the relationships, the explained variance of the endogenous 

variables and the predictive power of the different variables. (Hair et al., 201 7) 

The use of PLS-SEM makes it possible to analyze subjective norm as a formative construct, which 

is not only more appropriate to model this variable, according to the definition provided in the 

research, but also facilitates assessment of the relative weight of each of the sources of influence 

in the formation of subjective norm. 

3. Data analysis and results 

3.1. Global model assessment 

The analysis includes observation of goodness of fit of the overall model as the first part of model 

assessment in PLS (Henseler, Hubona, & Ray, 2016). In PLS-SEM, it is possible to evaluate the 

approximate fit of the estimated model by using the standardized root mean square residual 

(SRMR). The analysis returns a value of 0.062, below the recommended value of 0.08 (Hu & 

Bentler, 1998), which suggests a good fit. Besides the SRMR for the estimated model, it is also 

necessary to assess fit of the saturated model, which returns a value of 0.059 and confirms 

goodness of fit1
• 

1 

Hair et al. (2017) provide a note of caution about the use of model fit measures in PLS-SEM, indicating 
that "too little is known about these measures' behavior across a range of data and model constellations, 
so more research is needed [ ... ] PLS-SEM focuses on prediction rather than on explanatory modeling and 
therefore requires a different type of validation [ ... ] In this context, fit ( as put into effect by SRMR, 
RMStheta, and the exact fit test) offer little value. In fact, their use can even be harmful as researchers 
may be tempted to sacrifice predictive power to achieve better "fit." [ ... ]." (ldem, pp. 193-194). As the 
concept of goodness-of-fit is still under development in PLS-SEM, this study reports SRMR for 
informative purposes. 
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PE 0.737 0.632 0.882 0.808 0.701 
PEU 0.356 0.377 0.467 0.806 0.407 0.433 
PU 0.746 0.708 0.722 0.386 0.887 0.817 0.784 
SN 0.702 0.576 0.633 0.255 0.609 - - -

0.539 
0.792 0.441 

- - -

Table 3. Discriminant validity analysis 

3.3. Structural model assessment 

The analysis of the structural model covers the last stage of PLS-SEM analysis. Figure 2 shows 

the adjusted R2 values-i.e. variance explained--of the latent variables. The model explains a 62% 
of perceived usefulness, a 21.3% of perceived ease of use and 70.8% of the variance of pre­
service teachers' intention to use mobile devices and technologies in their future teaching 

practice. Additionally, Stone-Geisser's test returns positive values of Q2
, confirming predictive 

relevance of the model.  

PE 

0.449 

0.467 

0.417 

0.019 
-0.254

PEU 

0.248 

-0.013

Figure 2. Structural model analysis 

0.259 

BI 

Figure 2 also shows the standardized path coefficients. From the figure, perceived enjoyment 
positively predicts perceived usefulness and perceived ease of use, compatibility predicts 
perceived usefulness (supporting H7), and all antecedents except perceived ease of use positively 
predict intention to use mobile technologies by pre-service teachers (supporting Hl, H6, H8 and 
H9, but not H2). Furthermore, perceived ease of use <loes not predict perceived usefulness (and 
therefore H3 is not supported). The results of the bootstrapping procedure (Table 4) show the 
significance of the proposed relations. Table 4 further includes the effect size of the relations and 
the results of hypothesis testing, with effect sizes between small (0.02<-F<0.15) y and medium 
(0.15<-f2<0.35) for significant relations (Cohen, 1988). 

Path Path coeff. CI f2 Results 

PU-BI 0.235** 0.084-0.386 0.07t Hl Supported 
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PEU-BI -0.013"3 -0.109-0.088 0.00 H2 Not supported 

PEU-PU o.019ns -0.080-0.121 0.00 H3 Not supported 

PE-PU 0.449* 0.343-0.575 o.29tt 

PE-PEU 0.467* 0.359-0.575 0.28tt 

PE-BI 0.254* 0.124-0.377 0.09t H6 Supported 

PC-PU 0.417* 0.283-0.530 0.28tt H7 Supported 

PC-BI 0.248* 0.129-0.366 o.1ot H8 Supported 

SN-BI 0.259* 0.135-0.383 0.12t H9 Supported 

*p<.001; ** p<.01; "'non-significant. tsmall effect; ttmedium effect

Table 4. Direct effects

Sorne of the latent variables, namely compatibility, perceived enjoyment and perceived ease of 
use, may have both a direct and indirect effect on other endogenous variables-perceived 
usefulness and behavioral intention. Therefore, it is necessary to analyze these effects in order to 
have a complete understanding of the model. Table 5 shows the indirect effects and the 
significance of these effects. From Table 5, compatibility has both a direct and indirect effect on 
intention to use mobile technologies by pre-service teachers, and perceived enjoyment has an 
indirect effect on behavioral intention via perceived usefulness. 

Relation Eff. Coeff. Conf. Interv. 

PC- BI 0.098* 0.032 - 0.168 

PE - BI 0.102** 0.029 - 0.187 

PE - PU 0.009 -0.038 - 0.058

PEU-81 0.004 -0.018 - 0.034
**p<.01 *p<.05 

Table 5. Indirect effects 

So far, the analysis has tested hypotheses including direct relations. The results show that there is 
no relation between perceived ease of use and behavioral intention, which does not support a 
mediation of perceived ease of use in the relation between perceived enjoyment and behavioral 
intention (Hair et al., 2017), therefore rejecting H5. In order to test H4, the variance accounted 

far (VAF) of the moderating effect (N itzl, Roldan, & Cepeda, 2016) returns a value of 29.35%, 
confirming a typical partial complementary mediation, and supporting H4. 

The observation of total effects (Table 6) shows that the two main predictors of pre-service 
teachers' intention to use mobile technologies in their future teaching practice are perceived 
enjoyment and compatibility with the work style, whereas perceived ease of use does not have a 
significant relation with perceived usefulness or behavioural intention. 

Relation Eff. Coeff. CI 

PC- BI 0.346* 0.226 - 0.455 

PC- PU 0.417* 0.283 - 0.530 

PE -81 0.355* 0.240 - 0.2470 

PE- PEU 0.467* 0.359 - 0.575 

PE - PU 0.458* 0.347 - 0.588 

PEU -81 -0.009 -0.101 - 0.091
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PEU -PU 0.019 -0.080 - 0.121

PU-BI 0.235* 0.084 - 0.386 

SN-BI 0.259* 0.135 - 0.383 
*p<.001

Table 6. Total effects

Finally, as noted in section 2.2.1, this study aims to compare the research model using the 
formative formulation of subjective norm (M 1) and an alternative model that includes a traditional 
reflective TAM specification of subjective norm (M2). After confirming the validity ofM2-item 
reliability, convergent and discriminant validity-, the results show important differences between 
both models. Thus, in Ml the relation between subjective norm and intention to use mobile 
technologies by pre-service teachers is significant and with a medium effect size, whereas in M2 
this relation is not significant (p=0.41 O). Additionally (Table 7), observation of Q2 and 
information criteria confirm that Ml is a more parsimonious and generalizable model (Sharma & 
Kim, 2012). 

Model 1 (Ml) Model 2 (M2) 

Q2 0.562 0.533 
CAIC 1035.676 1054.290 
BIC 1023.676 1042.290 
HC 1001.759 1020.370 

Table 7. Model comparison (Ml, formative formulation ofsubjective norm; M2, reflective 

formulation of subjective norm) 

4. Discussion

This study highlights the pivota) role of interna) barriers in the adoption of mobile technologies 
by pre-service teachers from the very beginning of their academic training, which has important 
ramifications both for the study of the adoption of mobile technologies and for the design of 
teacher training programs. In answer to the original research questions RQl and RQ2, intention 
to use mobile technologies in their future practice by first-year pre-service teachers is mostly 
predicted by perceived enjoyment and compatibility with their work style, followed by social 
influence and perceived usefulness. The results also suggest that perceived ease of use <loes is not 
a relevant predictor of future use of mobile technologies in pre-service teachers in their practice. 

4.1. Implications for the research on pre-service teachers' technology acceptance 

The research model predicts and explains 70% of the variance of the target variable, emphasizing 
the importance of considering the impact of second-order or interna) barriers in the adoption 
process. Additionally, the percentage of variance explained is considerably higher than prior 
research where second-order barriers are far less accounted for (Jeong & Kim, 2017; Sanchez­
Mena et al., 2017; Teo, Ursavas, & Bahcekapili, 2012). 

The results also show important differences with prior adoption studies. As usual in technology 
acceptance studies (Camadan, Reisoglu, Ómer, & Mcilroy, 2018; Escobar-Rodriguez & Monge­
Lozano, 2012), the findings support the relation between perceived usefulness and behavioral 
intention, both directly and as mediator on the relationship between perceived enjoyment and 
behavioral intention, and between compatibility and the intention to use mobile technologies by 
pre-service teachers. However, the results do not support the effect of perceived ease of use on 
perceived usefulness or behavioral intention, which contradicts the findings from previous studies 
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with pre-service teachers in 3 D multi-user virtual environments (Fokides, 2017) or computer­

assisted learning (Okyere-Kwakye, Md Nor, & Ologbo, 2016; Parkman, Litz & Gromik, 2018). 

There are different explanations to this finding. On the one hand, the relation between perceived 

ease of use and perceived usefulness is moderated by the experience of users with the technology; 

in this study, users are at an initial adoption stage because they do not have enough experience 

with mobile technologies as teaching tools. Furthermore, the operationalization of the variable 

adapts the proposal ofVenkatesh and Bala (2008) in TAM3. Venkatesh and Bala (2008) state that 

higher experience with a technology reinforces the relation between perceived ease of use and 

perceived usefulness, opposing Davis's (1989) views in TAM. Considering this, the results seem 

to go in line with TAM3, although the wording of the items measuring perceived ease of use do 

not make an explicit reference to the teaching role, which might be a source of misunderstandings 

for respondents. Participants are digital natives, experts in the use of mobile technologies in their 

everyday activities, and therefore they are experienced outside of the educational context. Under 

this view, the results would be aligned with Davis, Bagozzi and Davis (1989) in that experience 

reduces the effect of perceived ease of use on perceived usefulness. Therefore, the results suggest 

that it is necessary to further refine the items measuring perceived ease of use in order to adapt 

them to contexts where the users are experts in the use of the technology in their daily life but are 

just giving their first steps in the adoption and use of the technology in a professional context of 

use.  

The study also supports the relation between compatibility with the preferred work style and 

perceived usefulness, and between compatibility and behavioral intention, confirming that pre­

service teachers have already formed an idea of the teaching role by observational learning prior 

to their training. This idea determines their perception about the educational potential of the 

application of mobile technologies and the benefits they can expect from their use, as well as their 

plans to use mobile technologies in the future. During their academic teaching training in the 

University, the initial identity that instructors have created in their minds will experience changes 

as they gain knowledge in the field of education, get in contact with new instructional models and 

paradigms, and have their first hands-on experience as teachers during their practice time in 

educational centers (Stock, Sameshima, & Slingerland, 2016; Trent, 2013). Hence, the findings 

from this study stress the importance of the analysis of the process by which the professional 

identity of teachers is created before entering higher education, and how this identity influences­

and is influenced by-the use of new technologies in their role as students. 

Regarding subjective norm, the results lead to different conclusions depending on the 

operationalization ofthe variable. Thus, from the view ofVenkatesh and Bala (2008) and the idea 

of social pressure exerted by generic agents as a starting point, social influence <loes not seem to 

influence behavioral intention. However, an explicit formulation of the sources of influence in 

terms of peers and superiors confirms the relevance of social influence in pre-service teachers' 

intention to use mobile technologies in their future teaching practice. The results, coupled with 

better parsimony and generalizability of model Ml, suggest that future research on technology 

acceptance should study subjective norm by clearly differentiating the different sources of social 

influence, under a lens that is closer to the proposals of Aj zen (1985) or Taylor and Todd (1995) 

than to Venkatesh and Bala (2008). 

4.2. Implications for the teaching practice 

The results of the study also have important implications for practice. First, the findings underline 

the need to develop teaching and learning processes that go beyond a mere transmission of the 

technical knowledge required to use mobile technologies with educational purposes, focusing 
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instead on raising students' awareness about the educational benefits that the integration of 

mobile technologies can bring to formal education. 

The development of these new processes involves fostering a currículum that highlights the 

benefits of specific teaching and learning scenarios of application of mobile technologies in 

educational contexts. This currículum should also stress the usefulness of mobile technologies for 

the development of key competences. Additionally, the academic programs should cover both 

extrinsic and intrinsic motivational elements; that is, they also need to emphasize the hedonic 

aspects of mobile technologies, and how playfulness can improve activities in the classroom, both 

for students and teachers. In this sense, it would be interesting to explore the use of mobile 

technologies within gamified learning design as well as in game-based learning. 

The study also underscores the fundamental role of the teaching model taught in Higher Education 

institutions. These academic training years play a critica! part in the creation of the professional 

identity of future teachers, who will assimilate the instructional model promoted or favored by 

the institution. lf this model is not compatible with the technology, or makes a limited use of new 

technologies, students will most likely not consider their use as positive. Teaching models are not 

only taught vía contents of academic programs, and the method used by academic trainers has a 

strong influence on students through observational leaming. It is crucial then not only to observe 

what -content, concepts and practices- that pre-service teachers are being taught, but also how 

the content is delivered and how they are being taught. If future teachers have remarkable learning 

experiences using mobile technologies during their training, they will be more inclined to reuse 

this kind of instructional approaches once they start their professional practice. 

Teacher education programs must also take into consideration the influence of the educational 

environment over the choice of instructional method. This influence may reinforce leaming 

during the academic training period as pre-service teachers when what is taught goes in fine with 

the existing practices. However, if prevailing practices in the educational institution are contrarian 

to what is being taught, novice teachers might feel inclined to dismiss the delivered instructional 

contents and instilled beliefs (Darban & Amirkhiz, 2015).  

In sum, besides the acquisition of theoretical and technical knowledge about the use of mobile 

technologies, it is all about the design of academic teaching programs that aim to foster learning, 

to transmit the utilitarian and hedonic benefits that teachers can obtain from their use, and to 

promote and facilitate the integration of these technologies with the creation of the professional 

identity as future teachers of students. 

4.3. Contributions, limitations and further research 

The adoption of technologies with educational purposes by pre-service teachers has been the focus 

of prior research, focusing mainly on computer-assisted education. Given the pervasive use of 

mobile devices in everyday activities but their low adoption rates for educational purposes, this 

study turns the focus toward the investigation of the influence of second-order barriers on the 

intention to use mobile devices in the future teaching practice of first-year pre-service teachers. 

As stated throughout the study, the early years of training of pre-service teachers are critica) for 

the creation and development of their professional identity. Further, regardless of students' 

attitudes toward the use of mobile technologies for education--even though they are important in 

closing the adoption process-, the ultimate decision to incorporate them to the teaching practice 

falls on the instructor. The results of this study thus offer a significant contribution to the field of 

mLearning adoption. 
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First, the study provides empirical evidence on the influence of these barriers not only in the late 

years of training of pre-service teachers, which have usually attracted the interest of researchers, 

but also during their initial stages. The results of the study suggest that second-order barriers have 

high predictive power of the acceptance of mLearning by pre-service teachers from the moment 

they begin their training. 

As seen in sections 4.1 and 4.2, this finding has important ramifications for pre-service teachers 

training programs, especially considering the importance of two under-researched variables in 

this area -compatibility with existing practices and perceived enjoyment-, compared to more 

common research variables that were found to be not relevant-e.g. perceived ease of use. The 

results highlight the need to continue with this line of research, expanding on the constructs 

included in the model. 

Second, the study contributes to research on technology acceptance by providing evidence 

pointing out to the need to revise the operationalization of this variable in prior studies (Jeong & 

Kim, 2017; Teo, 2012) in favour of an approach that is closer to the formulation of Taylor and 

Todd (1995). The findings of this research should be confirmed in future studies. 

The research is not exempt from limitations. Due to the nature of the sampling method, open to 

all students but with voluntary participation, the results may be affected by self-selection bias. In 

addition, despite the relative heteogeneity of the sample, selected from three different campuses 

with different instructors, all the students share the same programme and similar cultural 

characteristics. Therefore, an extension of the study to other institutions and cultural contexts 

would help ensuring generalizability of results.  

Appendix A. Questionnaire items 

Behavioral intention Reference 

81 01 
Assuming that I had access to mobile technologies I intend 

- to use them in my teaching practice. 

Given that I had access to mobile technologies I predict that 
Adapted from 

BI 02 V enkatesh and 
- I would use them. 

I plan to use mobile technologies in my future teaching 
Bala (2008) 

BI 03 
- practice. 

Perceived usefulness 

PU 01 
Using mobile technologies in my lessons increases my 

- productivity. 

PU 02 
Using mobile technologies enhances my efectiveness in my Adapted from 

- job. Venkatesh and 

PU 03 
Using mobile technologies in my teaching improves my job Bala (2008) 

- performance. 

PU 04 I find mobile technologies to be useful for teaching. 

Perceived ease of use 

PEU 01 
Using mobile technologies <loes not require a lot of my 

- mental effort. 

PEU 02 
I find it easy to get mobile technologies to do what I want Adapted from 

- them to do. V enkatesh and 

PEU 03 
My interaction with mobile technologies is clear and Bala (2008) 

- understandable. 

PEU 04 I find mobile technologies to be easy to use. 

Perceived enjoyment 














