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The adoption of educational technology in teaching depends on how well a teacher accepts 
it. This paper draws on a technology acceptance survey of pre-service primary mathematics 
teachers in Hong Kong to study the factors influencing their technology acceptance. This 
work adopted a mixed method approach, in which quantitative data were collected through 
questionnaire survey from 234 pre-service teachers, where the data were analysed using 
structural equation modelling with a customised technology acceptance model. The 
qualitative data were also collected from 14 of these pre-service teachers through interviews, 
and analysed using the iterative coding process. The results show an overall positive attitude 
towards the use of educational technology, while perceived usefulness is more influential 
than perceived ease of use. Perceived ease of use is found to rely heavily on facilitating 
conditions rather than computer self-efficacy. We also found that subjective norms have an 
indirect influence on the usage and adoption in our context. Explanations for these findings 
are discussed, together with implications of the results. Our findings are intended to provide 
insights to policy makers about how to design teacher education programmes that address 
the demands of learning and teaching with educational technologies in Hong Kong and 
related contexts. 

 
Introduction 
 
The advancement of information and communications technologies (ICTs) in the past decade has had a 
great impact on education. Research shows that ICTs can potentially benefit teaching and learning if used 
appropriately (Fadel & Lemke, 2009; Roschelle, Pea, & Hoadley, 2000; Schacter, 1999). Mathematics 
education, in particular, benefits from ICT through visualisation and active knowledge construction 
involving abstract concepts and higher order thinking (Wenglinsky, 1998). In addition, Mishra and Koehler 
(2006) propose the Technological Pedagogical Content Knowledge (TPCK) to integrate content, pedagogy, 
and technology, so that technology can be appropriately incorporated into teaching and the potential 
benefits of this integration realised. This suggests that the implementation of ICT in teaching and learning 
requires pedagogical knowledge in addition to other knowledge and skills. 
 
Most importantly, technologies need to be accepted by teachers or students in the first place before 
considering training them to use technologies for various purposes (e.g. teaching and learning). However, 
research shows that this acceptance is not trivial. A recent study by Kennedy and Fox (2013) report that 
Hong Kong students use ICT as a tool only for looking up information and storing it. Few students were 
aware of the Web 2.0 features that could facilitate active learning. Another study by Dutton, Cheong, and 
Park (2004) in the United States showed that students typically underutilise the potential of the course 
management system. This phenomenon is also observed among teachers. West, Waddoups, and Graham 
(2006) report limited and selective adoption of ICTs among in-service teachers, who regard educational 
technologies as unnecessary, time-consuming, inflexible, and difficult to use. From a cost control 
perspective, this phenomenon fails to justify the educational expenditure spent on these technologies. From 
an educational perspective, the lack of technology uptake suggests that many opportunities for enhancing 
education through the use of newly available tools are lost. 
 
Promoting a more comprehensive use of educational technologies by both teachers and students requires 
knowledge of the factors contributing to their acceptance. Future teachers, who are currently undertaking 
full-time undergraduate pre-service education programmes, deserve special attention. Attitude is generally 
one important factor of technology acceptance. Understanding their attitudes towards technology may help 
pre-service teacher education programmes to more effectively promote the use of technology for their 
current learning. At the same time, these learning experiences may further promote their use of technologies 
in the future. Other factors may also contribute to the technology acceptance, which is essential to 
promoting learning in technology-enriched environment. 
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This study aims to investigate the factors influencing technology acceptance in the future teaching of a 
group of undergraduate pre-service teachers in Hong Kong, majoring in primary mathematics education. It 
adopts a mixed method approach in which quantitative data are collected through questionnaire survey and 
qualitative data through interviews. A rich body of empirical research has focused on technology 
acceptance among diverse groups of users in various settings (see e.g., Legris, Ingham, and Collerette 
[2003], for a review of earlier papers; or Kirmizi [2014], Lee, Hsieh, and Chen [2013], Mac Callum and 
Jeffrey [2014], and Sieche, Krey, and Bastiaens [2013] as examples of more recent works). However, 
relatively few studies have targeted pre-service teachers (Hayes & Ohrnberger, 2013; Irvine & Birch, 2009; 
Teo, Luan, & Sing, 2008). To the best of our knowledge, only one study (Yuen & Ma, 2002) has 
investigated pre-service teachers in Hong Kong and their acceptance of technology in their future teaching 
once qualified (rather than considering their current learning as students). The participants in Yuen and 
Ma’s (2002) study were degree holders pursuing a 1 year postgraduate certificate in education, which 
differs from the focus of this paper. The results of the present study are expected to benefit policy makers 
and school administrators who want to promote the use of technologies by undergraduate pre-service 
teachers in their current learning and future teaching. 
 
Literature review 
 
Technology acceptance vs. technology adoption 
 
It is necessary to distinguish between the terms adoption and acceptance. Straub (2009) states that an 
adoption theory “examines the individual and the choices an individual makes to accept or reject a particular 
innovation” (p.626), indicating that he regards these as different, though related concepts. Renaud and van 
Biljon (2008) make this more explicit by defining technology adoption as a process in which a person first 
becomes aware of the technology, then embraces it and finally makes full use of it. In contrast, technology 
acceptance is an attitude towards technology influenced by various factors. This paper focuses on the 
technology acceptance of pre-service teachers, defined as the successful development of their behavioural 
intention to use the technology in their future teaching. It should be noted however that behavioural 
intention is only one factor of actual use. Use falls outside of the scope of this paper since it could not be 
measured at the present time. 
 
Theoretical models of technology acceptance 
 
There are various theoretical models used in technology acceptance research (see, e.g., Straub [2009] and 
Venkatesh, Morris, Davis, and Davis [2003] for comprehensive reviews). A popular candidate among these 
is the technology acceptance model (TAM) (Davis, 1985). Building on the Theory of Reasoned Action 
(Ajzen & Fishbein, 1977) and the Theory of Planned Behaviour (Ajzen, 1991), TAM postulates that the 
behavioural intention (BI) to use a technology depends on the potential user’s attitude towards the 
technology, which in turns depends on the perceived usefulness and perceived ease of use. Attitude (ATT) 
refers to an individual’s personal affection towards the technology (that is, whether it is a good idea, 
interesting, and fun). Perceived usefulness (PU) is the perception of how useful the technology may be in 
terms of the increase in productivity and accomplishment that it will bring. Perceived ease of use (PEU) 
refers to whether or not the technology is clear and understandable from the individual’s perspective when 
learning or using the technology. Figure 1 shows a diagram of the TAM. 
 

 
Figure 1. Technology acceptance model (TAM) (Davis, 1985) 
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External variables have also been cited as indirect factors affecting behavioural intention. Common ones 
include computer self-efficacy (EFF), subjective norms (SN), and facilitating conditions (FC). Computer 
self-efficacy is the person’s perception of how well he/she can handle the difficulties in using and learning 
about the technology. This is not the same as perceived ease of use: A person may find an aspect of 
technology difficult to use, but may still have the confidence to tackle the difficulty. Subjective norm is 
measured by how strongly a person thinks that others want him/her to use educational technology. 
Facilitating conditions refer to the perception of availability of resources, knowledge, and technical support 
that could assist or facilitate the use of the technology. 
 
Empirical studies of technology acceptance of pre-service teachers 
 
Empirical literature on technology acceptance has identified some universal patterns across many studies. 
However, many differences can be found if these results are inspected in more detail. For example, Legris 
et al. (2003) surveyed 22 TAM studies (covering 28 measurements) and showed that the PU-ATT, PU-BI, 
and PEU-PU relations are supported in over 80% of the models tested, but these relations vary considerably 
in strength across studies, giving rise to very different conclusions. 
 
As far as pre-service teachers are concerned, Teo and colleagues are among the small number of researchers 
who have studied technology acceptance among pre-service teachers around the world. For example, Teo, 
Luan, and Sing (2008) surveyed 250 and 245 pre-service teachers from Singapore and Malaysia 
respectively. They found that while both samples showed a significant relation between PU-ATT, PU-BI, 
and PEU-PU, the relation of ATT-BI was very strong in the Malaysian sample while it did not reach 
statistical significance in the Singaporean group. A later study surveying 475 pre-service teachers in 
Singapore, that included facilitating conditions, technology complexity, and computer self-efficacy as 
external variables, found consistent results for PU-ATT, PU-BI, and PEU-PU. Attitude and computer self-
efficacy were also found to have direct effects on intention, the latter of which had the strongest effect (Teo, 
2009). Data from a Turkish sample of 297 pre-service teachers indicated that perceived usefulness was a 
key determinant of behavioural intention, followed by computer self-efficacy, that also had direct but 
weaker effects (Teo & Ursavas, 2012). 
 
A few other authors have conducted similar studies. Yuen and Ma (2002) explored the technology 
acceptance of 186 pre-service teachers in Hong Kong. They found that perceived usefulness was the only 
factor leading directly to behavioural intention of use, while perceived ease of use only acted through 
perceived usefulness. Their participants were degree holders rather than undergraduate students. They also 
used a simple model that did not include any external variables in contrast to the models developed by later 
researchers. Their results therefore provided limited use for our context. 
 
Aypay, Celik, Aypay, and Sever (2012) studied the technology acceptance of 754 pre-service teachers in 
Turkey and found that perceived usefulness and attitude towards computer use were the only two direct 
factors affecting behavioural intention of use, while all other factors only had indirect effects. Another 
study, also using Turkish data, surveyed 320 pre-service teachers in Turkey and supported the PU-BI 
relation (Kiraz & Ozdemir, 2006). Similar results for PU-BI were found in a study of 84 pre-service teachers 
in Sweden (Ma, Andersson, & Streith, 2005). An exception is Irvine and Birch (2009), who found that 
perceived ease of use was the only predictor of behavioural intention, using data from 85 pre-service 
teachers in Canada. Although finding out the major cause to these differences is beyond our scope, it is 
generally true that the technology adoption process can differ from different cultures and populations 
(Schepers & Wetzels, 2007; Straub, Keil, & Brenner, 1997). Thus, the phenomena observed from other 
cultures or populations in existing literatures may or may not be applicable to our local context, and the 
study in our own culture is necessary to find out the factors of adoption. 
 
Research model and hypotheses 
 
This study aims to investigate the factors contributing to Hong Kong pre-service teachers’ behavioural 
intentions (BI) to use technology in their future teaching. The model used in this study adheres to the 
original structure proposed by Davis (1985). Computer self-efficacy (EFF), subjective norms (SN), and 
facilitating conditions (FC) were chosen as the external variables acting on perceived usefulness (PU) and 
perceived ease of use (PEU) because these are commonly used and also appear in newer models such as 



Australasian Journal of Educational Technology, 2015, 31(6).   
 

716 

UTAUT (Venkatesh et al., 2003). An extra link is added to relate computer self-efficacy and behavioural 
intention following Teo (2009). 
 
Taking these into consideration, our research model is constructed as shown in Figure 2. The 12 hypotheses 
to be tested are listed below for clarity: 
 

• H1: ATT has a direct effect on BI 
• H2: PU has a direct effect on BI 
• H3: PU has a direct effect on ATT 
• H4: PEU has a direct effect on PU 
• H5: PEU has a direct effect on ATT 
• H6: EFF has a direct effect on PU 
• H7: EFF has a direct effect on PEU 
• H8: EFF has a direct effect on BI 
• H9: FC has a direct effect on PU 
• H10: FC has a direct effect on PEU 
• H11: SN has a direct effect on PU 
• H12: SN has a direct effect on PEU 

 
 
 

 
 
 

 
 

 
 
 
 
 

 
 

 
Legend: EFF = computer self-efficacy; SN = subjective norm; FC = 
facilitating conditions; PU = perceived usefulness; PEU = perceived ease 
of use; ATT = attitude; BI = behavioural intention of use 

 
Figure 2. Theoretical model used in our study 
 
 
Methodology 
 
Context and population 
 
This study surveyed the entire population of undergraduate students registered in the Bachelor of Education 
(Honours) (Primary Mathematics) programme at the authors’ institution. Students in this programme are in 
their first, second, third or fourth year of study, and are hereafter referred to as Year 1, Year 2, Year 3, and 
Year 4 students respectively. The estimated population size is 370. These pre-service teachers are expected 
to start their teaching careers in local primary schools teaching mathematics and related disciplines. They 
come from a similar age group and subject discipline, but their experience with technologies may vary. 
 
Instrument for quantitative data collection 
 
Quantitative data were collected via a questionnaire. The questionnaire asked the participants for their 
views about using technology in their future teaching, in situations where they are free to make these 
decisions. Although Davis’ (1985) TAM model is used, the questionnaire items, shown in Table 1, are 

EFF 

FC 

PU 

PEU 

ATT BI 
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0.364** 

0.211** 

0.322* 
0.289** 

0.739*** 

SN 
0.313*** 

Adjusted 
R2=74% 

Adjusted 
R2=52% 

Adjusted 
R2=45% 
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adapted from the equivalent constructs of later work by Venkatesh et al. (2003). The original English 
version was used to avoid translation-related errors, however wording was modified so that it was 
appropriate for the current context in line with common practices of other researchers (e.g., Marques, 
Villate, & Carvalho, 2011), and items were renumbered. Answers were collected on a 5-point Likert scale. 
The questionnaire asked for students’ gender, age, and experience in using technology in teaching and 
learning. Students were asked to leave their contact details if they were willing to participate in a follow-
up interview. 
 
Table 1 
List of constructs and items (adapted from Venkatesh et al. [2003] and renumbered) 

Construct Code Item 
Perceived usefulness 
(PU) 

PU1 I would find educational technology useful in my teaching. 
PU2 Using educational technology enables me to accomplish teaching 

tasks more quickly.  
PU3 Using educational technology increases my productivity (i.e. 

accomplishes more with less effort and time).  
PU4 Using educational technology will increase my chances of getting a 

promotion. 
Perceived ease of use 
(PEU) 

PEU1 My interaction with educational technology would be clear and 
understandable.  

PEU2 It would be easy for me to become skilful at using educational 
technology.  

PEU3 I would find educational technology easy to use.  
PEU4 Learning to use educational technology is easy for me.  

Attitude (ATT) ATT1 Using educational technology is a good idea.  
ATT2 Educational technology makes my work more interesting.  
ATT3 Educational technology is fun.  
ATT4 I like using educational technology in teaching. 

Subjective norm (SN) SN1 I believe that people who influence my behaviour will think that I 
should use educational technology.  

SN2 I believe that people who are important to me will think that I 
should use educational technology. 

SN3 I believe that the school will support the use of educational 
technology.  

Facilitating conditions 
(FC) 

FC1 I believe that I will have the resources necessary to use educational 
technology. 

FC2 I have the knowledge necessary to use educational technology.  
FC3 I believe that a specific person or group (e.g. technical support 

team) will be available for assistance with difficulties using 
educational technology. 

Computer self-efficacy 
(EFF) 

 I could complete a job or task using educational technology… 
EFF1 … even if there was no one around to tell me what to do as I go.  
EFF2 … if I could call someone for help if I got stuck.  
EFF3 … if I had enough time.  
EFF4 … if I had access to the instruction manuals for the technology. 

Behavioural intention 
of use (BI) 

BI1 I intend to use educational technology in my future teaching.  
BI2 I predict I would use educational technology in my future teaching.  
BI3 I have an actual plan to use educational technology in my future 

teaching. 
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Quantitative data collection, manipulation, and analysis 
 
The questionnaire data was collected in two rounds. In the first round, the instructor or student helpers 
delivered the questionnaires to students during class in paper form. They were requested to fill in the 
questionnaire and return it to the researcher immediately on completion. Participation was entirely 
voluntary and the students were not required to write their names unless they agreed to take part in future 
follow-up interviews. In addition an electronic questionnaire (with online or PDF printable option) was 
prepared for Year 4 students, who were on practicum and could not be reached in class. The second round 
of data collection was conducted in a similar way except that the data were collected from another cohort 
of students entering Year 1 in the following academic year. These students are regarded as Year 1 students 
in the demographics due to the same admission criteria to the programme studies. 
 
Data from the completed questionnaires were entered into the computer for preliminary data manipulation. 
Any record with missing data was discarded. Outliers and unusual responses were also noted. After removal 
of these records, a confirmatory factor analysis (CFA) was conducted to identify any questionnaire items 
with small factor loadings using the measurement model. These items were then removed from further 
analysis. The data were then reanalysed, this time using structural equation modelling (SEM) with the 
complete measurement and structural model described in Figure 2. 
 
While a quantitative approach can inform us about the generalisable relations between constructs, it is not 
comprehensive in explaining the reasons behind these relations. It is restricted by the hypotheses of the 
theoretical model at the outset. This study therefore adopts a mixed method approach in which follow-up 
interviews are used to collect additional qualitative data to triangulate with the quantitative results, as 
described immediately below.  
 
Follow-up qualitative interviews 
 
Follow-up individual interviews were conducted after the questionnaire survey. The students were invited 
if and only if they indicated their voluntariness in the questionnaire. All the interview sessions were 
conducted in one of the authors’ office, and the sessions were conducted in the presence of the two authors. 
No other persons except for the one interviewee and the two interviewers were present in the room, while 
all interviewees were assured of the confidentiality of their identity in data reporting. Each session lasted 
for about half an hour. The interviews were semi-structured. They were guided by the following generic 
questions: 
 

1. What are your learning experiences with computers in this institution? 
2. Do you find educational technologies useful to your learning and your future teaching? Why or 

why not? 
3. Do you find educational technologies easy to use in your experience? Why or why not? 
4. Will you use educational technologies in your future teaching? If yes, why and how? If no, why 

not? 
 
The first question aims to seek for factual description of the interviewees’ experience with technology in 
general in their study. The second and third questions specifically ask about the interviewees’ comments 
on the usefulness and ease of use of the educational technologies based on such learning experience, as 
well as the reasons behind them. The last question asks about the overall attitude and behavioural intention 
for the interviewees to adopt educational technology in their future teaching. These questions together 
collect qualitative data that could be triangulated with the quantitative model, as well as to provide 
additional insights on the reasons behind the choices of the interviewees. 
 
In operation, the interviewers began each session by asking the interviewee to casually talk about their 
experiences using technology for learning and teaching at the institution. They then asked the interviewees 
to further elaborate some of the points they made about the use of technology in their practicum or future 
teaching, using the above questions as guidelines. The interviewees were nevertheless allowed to talk freely 
on whatever they thought were relevant. 
 
The interviews were conducted in Cantonese, Mandarin, or English depending on the native language or 
personal choice of the interviewees. All sessions were audio-recorded and transcribed in their original 
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language. The scripts were then analysed using the iterative coding process in Creswell (2002) to identify 
the categories, themes, and patterns that emerged from the data. Specifically, the transcript of the interview 
session was read through once to identify the main ideas. Then, it was re-read in more detail and the ideas 
were labelled with codes. The codes were developed on the fly but all the interview transcripts shared the 
same set of codes. This process was repeated three to four times for each interview transcript to reduce 
overlap and redundancy of the codes, until a relatively small set of sub-themes (categorised under a few 
major themes) were identified. To facilitate the triangulation with the quantitative data, the major themes 
were chosen so as to align with the constructs used in the TAM in the study. 
 
Due to convenience sampling, the authors make no attempt to generalise the qualitative findings to the 
whole sample of the questionnaire survey or to the whole population of students. The interviews aimed to 
collect qualitative data to triangulate with the quantitative data as well as to seek for further insights on the 
reasons behind the quantitative relations between the constructs. A synthesis of the qualitative data is given 
in a subsequent section after the quantitative findings. 
 
Results 
 
Demographic statistics of quantitative data 
 
A total of 253 questionnaires were returned in the two rounds of quantitative data collection. One student 
responded with “5” to all questions and that questionnaire was discarded. A further 18 questionnaires 
contained missing data. Removal of these 19 questionnaires left 234 valid responses, with 166 cases coming 
from the first round and 68 cases coming from the second round. The use of SEM requires a relatively large 
sample size (Lei & Wu, 2007), although what constitutes large varies from author to author. Hair, Anderson, 
Tatham, and Black (1995) recommend a sample size of 100 to 200 for maximum likelihood estimation 
(MLE), which is close to what we are using. A sample size bigger than 400 is considered too large and 
would cause the goodness-of-fit measures to be too sensitive such that they detect any difference between 
the model and the data. Some other authors have suggested larger sample sizes of 200 or more (Boomsma, 
1983; Lei & Wu, 2007). Our sample size fits well within the suggested range of the literature reviewed. Of 
the 234 students who participated in the study, 19 indicated that they were willing to attend a follow-up 
interview. 
 
Table 2 shows the demographic statistics of the student participants. The participants are fairly 
homogeneous in age; all of them except two were born in the 1980s or later, an age group referred to by 
Prensky (2001) as native speakers of the digital language of computers, video games, and the Internet. In 
terms of gender, 69.7% of the respondents are female. This matches roughly with the overall student 
distribution in the institution. 
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Table 2 
Demographic statistics of quantitative data 

Items Frequency Percentage 
Gender   

Female 163 69.7 
Male 71 30.3 

Total 234 100.0 
Year of Birth   

1970 or before 1 0.4 
1971–1980 1 0.4 
1980–1990 21 9.0 
After 1990 211 90.2 

Total 234 100.0 
Year of Study   

1 114 48.7 
2 93 39.7 
3 14 6.0 
4 (online questionnaire) 13 5.6 

Total 234 100.0 
Enrolled in relevant courses at 
the institute before? 

  

Yes 24 10.3 
No 209 89.3 
Did not answer 1 0.4 

Total 234 100.0 
Experience with educational 
technologies 

  

Never learned about it 
formally 

104 44.4 

Learned, but not used 78 33.3 
Learned, and used for at 
least one semester 

52 22.2 

Total 234 100.0 
 
 
Descriptive statistics 
 
The descriptive statistics for the constructs are given in Table 3. The possible range of scores is from 1.00 
to 5.00, with the mid-point of the range at 3.00. From the table it can be seen that all the mean scores are 
above this mid-point. The skewness and kurtosis are also included. Kline (2005) suggests that the absolute 
values of the skewness and kurtosis of the data should be bounded under 3 and 10 respectively to satisfy 
the univariate normality requirement of MLE. Our figures fall within the suggested ranges. On the other 
hand, multivariate normality is difficult to assess, but multivariate non-normality is “detectable through 
inspection of univariate distributions” and can be removed by deletion of outliers (p.49). The distributions 
of the answers were inspected one by one for this purpose. Except for the already discarded questionnaire 
with all “5” in the answers, no outliers were found in our data. 
 
Table 3 shows that attitude has a relatively high mean score of 3.84, showing that this sample of students 
has a positive attitude (ATT) towards educational technology in general. Similarly, the score of 3.78 for 
perceived usefulness (PU) shows that the students, in general, think that educational technology is useful. 
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Table 3 
Descriptive statistics of the constructs 

Construct Mean Standard 
Deviation Skewness Kurtosis 

Perceived usefulness (PU) 3.78 0.59 −0.55 1.57 
Perceived ease of use (PEU) 3.61 0.74 −0.41 −0.19 
Attitude (ATT) 3.84 0.66 −0.52 0.88 
Subjective norm (SN) 3.58 0.61 −0.11 0.15 
Facilitating conditions (FC) 3.67 0.59 −0.12 −0.19 
Computer self-efficacy (EFF) 3.70 0.59 −0.47 1.56 
Behavioural intention of use (BI) 3.61 0.67 −0.55 0.94 

 
Factor analysis 
 
The data were first analysed using a CFA without the structural model to detect possible issues with the 
questionnaire. Many authors use a recommended lower bound of 0.50 for AVE, while the recommended 
lower bounds for factor loading, Cronbach’s alpha, and composite reliability are 0.70 (see, e.g. Nistor, 
Lerche, Weinberger, Ceobanu, & Heymann, 2014). However, as with the recommended sample size, there 
are different guidelines suggested by different authors. For example, some authors point out that a factor 
loading as low as 0.45 would be adequate if the sample size is larger than 150, or 0.50 if the sample size is 
larger than 120 (Hair et al., 1995). 
 
Two rounds of CFA were conducted in our analysis. The first round considered the measurement model 
only to preliminarily identify any item with low factor loadings. It turned out that three of the factor loadings 
were marginal at 0.468 (PEU1), 0.360 (SN3) and 0.450 (FC3) indicating that the responses to these 
questions might be inconsistent with other answers tapping the same construct. One possible reason is that 
the students may not fully understand the questions presented to them in their second language, or that the 
students interpreted the questions in a different way to how they were actually intended. This may indicate 
a need to translate the questionnaires and conduct the survey in the native language of the participants. 
Moreover, some questions in FC and EFF may not be appropriate as they required students to consider their 
future working environment. To resolve this issue, the three items were removed, following the practice of 
some other studies (Göğüş, Nistor, & Lerche, 2012; Nistor, Lerche, Weinberger, Ceobanu, & Heymann, 
2014). The whole set of data was then re-analysed, this time with the complete SEM. The result of this 
second round of factor analysis is given in Table 4 for a convergent validity check. In this table, the factor 
loadings are given for each item. The average variance extracted (AVE), Cronbach’s alpha, and composite 
reliability are given for each construct. 
 
  



Australasian Journal of Educational Technology, 2015, 31(6).   
 

722 

Table 4 
Factor analysis and convergent validity 

Constructs Item Factor loading AVE Cronbach’s 
alpha 

Composite 
Reliability 
(Omega) 

Perceived 
usefulness 
(PU) 

PU1 0.679 0.45 0.750 0.757 
PU2 0.756    
PU3 0.669    
PU4 0.547    

Perceived ease 
of use (PEU) 

PEU1 Eliminated 0.65 0.844 0.851 
PEU2 0.743    
PEU3 0.821    
PEU4 0.852    

Attitude 
(ATT) 

ATT1 0.662 0.49 0.798 0.797 
ATT2 0.677    
ATT3 0.712    
ATT4 0.759    

Subjective 
norm (SN) 

SN1 0.771 0.62 0.758 0.76 
SN2 0.798    
SN3 Eliminated    

Facilitating 
conditions 
(FC) 

FC1 0.580 0.47 0.621 0.621 
FC2 0.777    
FC3 Eliminated    

Computer self-
efficacy (EFF) 

EFF1 0.571 0.38 0.693 0.693 
EFF2 0.564    
EFF3 0.682    
EFF4 0.630    

Behavioural 
intention (BI) 

BI1 0.833 0.56 0.765 0.765 
BI2 0.817    
BI3 0.565    

 
To check the discriminant validity, the lower triangular correlation matrix of the composite scores of the 
constructs is presented with its diagonal elements replaced by the square root of the AVE for each construct. 
The result is shown in Table 5. The fact that the diagonal elements are larger than all the off-diagonal 
elements in its own row and column indicates that the constructs correlate more with their own items than 
with other constructs. Discriminant validity is thus verified in our process. 
 
Table 5 
Discriminant validity (correlation matrix with diagonal elements replaced by square root of AVE) 

 PU PEU ATT SN FC EFF BI 
PU 0.67       
PEU 0.50 0.81      
ATT 0.64 0.55 0.70     
SN 0.41 0.30 0.34 0.78    
FC 0.39 0.51 0.43 0.39 0.69   
EFF 0.39 0.45 0.40 0.30 0.52 0.61  
BI 0.55 0.48 0.59 0.31 0.41 0.43 0.75 

 
Fitness of model 
 
Table 6 displays the goodness-of-fit indices for our model compared to the recommended criteria for a good 
fit. The absolute fit indices measure how well the model fits the empirical data. Parsimony indices similarly 
examine the fit with empirical data but penalise the more complex models. Finally, the incremental fit 
indices compare the model with a baseline model in which the variables are assumed to be uncorrelated. 
 
  



Australasian Journal of Educational Technology, 2015, 31(6).   
 

723 

Table 6 
Goodness-of-fit measurements 

Fit indices Criteria Value 
Absolute fit indices; 
χ2 (chi-squared) - 356.116 
df (degree of freedom) - 194 
p value (chi-squared)  0.000 
χ2 / df < 2  (Tabachnick & Fidell, 2012)  

< 3 (Kline, 2005) 
1.836 

SRMR (standardised root mean 
square residual) 

< 0.08 (Hu & Bentler, 1999) 0.058 

Parsimony indices: 
RMSEA (root mean square error 
of approximation) 

< 0.06 (Hu & Bentler, 1999) 
< 0.07 (Steiger, 2007) 

0.060 

Incremental fit indices: 
Comparative Fit Index > 0.95 (Hu & Bentler, 1999) 

> 0.90 (Klem, 2000) 
0.919 

Tucker-Lewis Index > 0.95 (Hu & Bentler, 1999) 
> 0.90 (Klem, 2000) 

0.904 

 
It should be noted that the use of these indices is controversial and different authors have suggested different 
criteria for good fit. It is common practice to report multiple indices in publication (Lei & Wu, 2007), but 
some authors are more critical and reject the use of indices altogether owing to their limitations (Barrett, 
2007). While it is beyond the scope of this paper to explore this issue, we follow the common practice of 
reporting the values of some of these indices for reference. Multiple criteria for the same index, if listed, 
are sorted in descending order of stringency. Nevertheless, the goodness-of-fit measurement indices show 
that the model may require improvement in further studies. For example, a p value larger than 0.05 is 
desirable for the chi-squared test in this case in order not to reject the model. The Comparative Fit Index 
and Tucker-Lewis Index do not satisfy some of the more stringent criteria. 
 
Results of hypothesis testing 
 
The results of hypothesis testing are summarised in Table 7. Of the 12 hypotheses, 8 are statistically 
supported (defined as p < 0.05). The standardised coefficients and the corresponding adjusted R2 values are 
presented with the model in Figure 3. Note that the statistically insignificant links are omitted for clarity. 
 
Table 7 
Results of hypothesis testing (p < 0.001: ***; p < 0.01: **; p < 0.05: *) 

Hypothesis Path 
Non-
standardised 
coefficients 

Standardised 
coefficients p value Results  

(Supported if p < 0.05) 

H1 ATT→BI 0.637** 0.529** 0.002 Supported 
H2 PU→BI 0.116 0.079 0.639 Not supported 
H3 PU→ATT 0.888*** 0.731*** 0.000 Supported 
H4 PEU→PU 0.237** 0.364** 0.005 Supported 
H5 PEU→ATT 0.166** 0.211** 0.005 Supported 
H6 EFF→PU 0.274* 0.322* 0.023 Supported 
H7 EFF→PEU −0.077 −0.059 0.708 Not supported 
H8 EFF→BI 0.359** 0.289** 0.001 Supported 
H9 FC→PU −0.123 −0.124 0.535 Not supported 
H10 FC→PEU 1.132*** 0.739*** 0.000 Supported 
H11 SN→PU 0.238*** 0.313*** 0.000 Supported 
H12 SN→PEU 0.056 0.048 0.583 Not supported 
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Figure 3. Theoretical model with standardised path coefficients and adjusted R2 values 
 
It is also useful to list the standardised direct, indirect, and total effects between the constructs (see Table 
8). The standardised direct effect of one construct (A) on another (B) is equal to the standardised path 
coefficient from A to B. The standardised indirect effect involves calculating the effects of all the possible 
indirect paths between A and B. Path coefficients for the paths in a series are multiplied together, while 
those for the paths in parallel are added up. The total effect is the sum of the direct and indirect effect 
between the two constructs. Note that a link is included in the calculation even if the path coefficient is not 
shown to be statistically significant. 
 
Table 8 
Direct, indirect, and total effects (p < 0.001: ***; p < 0.01: **; p < 0.05: *) 

Outcome Determinant Adj R2 Direct Indirect Total p value for total 
effect 

BI PU 0.61 0.079 0.387 0.466*** 0.000 
 PEU   0.281 0.281*** 0.000 
 ATT  0.529  0.529*** 0.002 
 SN   0.160 0.160*** 0.002 
 EFF  0.289 0.134 0.422*** 0.000 
 FC   0.150 0.150 0.069 
ATT PU 0.74 0.731  0.731*** 0.000 
 PEU  0.211 0.267 0.477*** 0.000 
 SN   0.252 0.252** 0.001 
 EFF   0.207 0.207 0.073 
 FC   0.262 0.262* 0.043 
PU PEU 0.45 0.364  0.364** 0.005 
 SN  0.313 0.017 0.331*** 0.000 
 EFF  0.322 −0.021 0.300* 0.032 
 FC  −0.124 0.269 0.146 0.322 
PEU SN 0.52 0.048  0.048 0.583 
 EFF  −0.059  −0.059 0.708 
 FC  0.739  0.739*** 0.000 

 
  

EFF 

FC 

PU 

PEU 

ATT BI 

Legend: EFF = computer self-efficacy, SN = subjective norm, FC = facilitating 
conditions, PU = perceived usefulness, PEU = perceived ease of use, ATT = attitude, 
BI = behavioural intention of use 
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Synthesis of qualitative results 
 
A total of 19 students, who were assigned sequence numbers of 1 - 19, were invited for the follow-up 
interviews, while eventually 14 showed up. The interviewees come from all four years of students. The 
demographic statistics of the interviewees is given in Table 9. 
 
Table 9 
Profiles of interviewees 

Sequence 
number 

Gender Year of study Attended any course 
on educational 

technology before? 

Attended practicum? 

1 M 1 No No 
2 M 1 No No 
5 M 4 Yes Yes 
6 F 4 Yes Yes 
7 F 4 Yes Yes 
8 F 1 No No 
9 F 2 No No 

10 F 2 No No 
11 M 3 Yes Yes 
12 M 1 No No 
13 M 4 Yes Yes 
15 F 1 No No 
16 F 1 No No 
19 F 4 Yes Yes 

 
To triangulate with the quantitative findings, selected excerpts are translated to English (wherever 
necessary) and tabulated in Table 10. To minimise the possibility of translational errors in the presentation, 
both authors have separately checked the translated excerpts. Each excerpt is marked with a [#n] in the end 
where n is the sequence number of the corresponding interviewee. The frequency of occurrence of each 
sub-theme is also given. This frequency may or may not be a good indication of the importance of the sub-
theme (Cohen, Manion, & Morrison, 2011), but the same sub-theme being mentioned by a number of 
interviewees indicate that the sub-theme may be common concern shared among them. Descriptions of the 
results are given in the paragraphs that follow. 
 
Table 10 
Selected excerpts from the follow-up interviews 

Theme Sub-theme Examples 
Perceived 
usefulness 

Usefulness is 
important 
(mentioned by 11 
interviewees) 

(a) “I will use (a piece of technology) if I find it effective and 
helpful.” [#01] 

(b) “Of course usefulness is more important (than ease of use). 
Otherwise what is the point of learning it?” [#06] 

(c) “If it is very useful…but even it will take time to learn, I 
think I will still give it a try.” [#11] 

(d) “If it is useful, I will try it out even though it is difficult to 
use.” [#15] 

Usefulness is 
considered in terms 
of teaching 
effectiveness 
(mentioned by 2 
interviewees) 

(e) “I think successful teaching comes from the students’ 
reactions (to my teaching), whether they can learn it well or 
not, it does not depend on what methods I use (even with 
technology).” [#07] 

(f) “I will try (the technology tools) and see how well the 
students can accept (to my teaching). From there I make the 
decision (to adopt the tools)” [#12] 

Usefulness is 
determined relative 
to traditional 
approach (non-

(g) “If I try the teaching methods with technology and find it 
not satisfactory, then I will go back to the traditional 
approach (e.g. using chalk and board). If the students 
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computer mediated 
approach) 
(mentioned by 9 
interviewees) 

respond well to my teaching, then I will continue using the 
approach (with technology).” [#02]  

(h) “If the traditional approach is good enough, I will stick to 
the traditional approach. If traditional approach does not 
solve my problems, then I will look for solutions using 
technology.” [#15]  

The interviewee 
prefers to use 
technology 
selectively in 
teaching 
(mentioned by 11 
interviewees) 

(i) “I don’t think all topics (in mathematics) can and should be 
taught using technology. Rather than insisting the use of 
technology, I would prefer considering first the right 
pedagogy and then deciding whether to introduce 
technology or not to it.” [#07] 

(j) “I don’t think we should use technology in every aspect. 
For example, sometimes writing on the blackboard is faster 
than typing on the computer, but it will be more convenient 
for demonstration if we prepare it on the presentation slides 
before the lesson. (So) it all depends on the specific needs 
of the subject.” [#11] 

Perceived ease of 
use affects 
perceived 
usefulness 
(mentioned by 3 
interviewees) 

(k) “If I cannot handle (the use of technology), an (seemingly) 
effective approach is ineffective for me.” [#01] 

(l) “If a tool is very powerful but too difficult to use, then it is 
still not useful.” [#09] 

Computer 
self-efficacy 

Computer self-
efficacy has effects 
on intention of use 
(mentioned by 3 
interviewees) 

(m) “Until I am familiar enough with the technology for 
teaching students, and the students can understand my 
teaching in this way, then I will use this new technology.” 
[#01] 

(n) “I worry about running into (technical) problems during 
lessons (and I cannot solve it), and then I need to change it 
back into other methods (or even the traditional approach). I 
may therefore need to prepare a backup plan for each 
lesson.” [#19] 

Subjective 
norm 

It is the trend / 
school’s 
expectations for 
teachers to use 
technology in 
teaching 
(mentioned by 5 
interviewees) 

(o) “In-service teachers should accept and adopt the teaching 
and learning with technology gradually according to the 
change of era. Many schools have already been using 
electronic whiteboard and upgrading their digital facilities. 
Teachers should follow the trend if they intend to help the 
education sector advance continuously or if they want to 
survive in the field themselves.” [#05] 

Students expect 
teachers to use 
technology in 
teaching  
(mentioned by 2 
interviewees) 

(p) “Students are used to using the computers in this era of 
technological advancements. They can feel bored if (the 
teachers) only use the paper-based textbooks.” [#09] 

(q) “Even primary students are used to digital technologies 
nowadays, and resists to the teachers when they are not 
using them well.” [#19] 

Facilitating 
conditions 

Time is important 
(mentioned by 3 
interviewees) 

(r) “I think only pre-service teachers will have the time during 
practicums to analyse in details how to use technology in 
each single lesson. This is a very realistic consideration.” 
[#07] 

(s) “I currently find it easy to handle (educational technologies) 
mainly because I have plenty of time now. I can spend one 
day or two to study how to use a new technology. But, in 
the future (when I become an in-service teacher), I may 
have to spend time preparing for teaching with technology 
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and dealing with markings and other tasks all at the same 
time. I may not have sufficient time.” [#11] 

Technical support is 
important 
(mentioned by 3 
interviewees) 

(t) “If I can ask for help from someone very familiar with the 
software, or I have access to a user manual, I can engage 
deeper (with the technology) and master it easier. 
(Otherwise) the lack of these supports will be a huge 
obstacle.” [#11] 

Pedagogical support 
is important 
(mentioned by 2 
interviewees) 

(u) “Technicians in schools may help me solve basic technical 
problems, but they cannot help me resolve my teaching 
problem when I am thinking how to use information 
technology to teach.” [#19] 

 
Perceived usefulness 
 
One of the salient themes that stand out of the qualitative data is the emphasis on the usefulness of the 
technology. A total of 11 out of 14 interviewees expressed that the usefulness of the technology was an 
important consideration for them to use it in their own teaching, as exemplified in responses (a) to (d). In 
particular, in responses (c) and (d) the interviewees suggested that he/she would use the technology if it 
were useful, even if it was difficult to use. This shows a priority on usefulness over ease of use for some of 
the interviewees. 
 
On the other hand, two responses show that this usefulness is evaluated not merely in terms of the 
functionality of the technology, but how well the technology helps them achieve their goal. At least some 
interviewees define this goal as an enhancement of their teaching effectiveness illustrated in responses (e) 
and (f). Apparently, the interviewees were pragmatic about using technology at work. This consideration 
is also relatively true rather than absolutely right. As illustrated in responses (g) and (h), some interviewees 
compare the use of technology with the so-called traditional approach and switch between the two 
depending on how well the two approaches perform towards their goal in teaching. This thinking is seen in 
9 out of the 14 interviewees. Some interviewees recognised this comparison and selectivity of different 
teaching approaches, where using technology in teaching may not necessarily outperform the traditional 
approach in every scenario. Therefore, they tend to use technology in a selective manner when they find it 
more helpful in some scenarios of their teaching, as shown in responses (i) and (j). A total of 11 out of the 
14 interviewees expressed this selective use of technology in teaching. 
 
The relation between perceived usefulness and perceived ease of use is also revealed by 3 interviewees as 
exemplified in responses (k) and (l), who emphasised that ease of use was a pre-requisite for a piece of 
technology to be useful because otherwise people could not use it appropriately. The interviewees seem to 
regard technology as a tool that can potentially help them with their career goal, therefore they use it 
wherever they find it really helpful, and discard it otherwise. 
 
Computer self-efficacy 
 
Another theme arising from the interview is that of the affections associated with the computer self-efficacy 
of the interviewees, mentioned by 3 of the interviewees. In response (m), the interviewee expressed that 
apart from the usefulness/effectiveness consideration, it was also important for him/her to be familiar with 
the technology. Another interviewee illustrated in response (n) that he/she worried about getting into 
technical problems during the lessons. This is a common concern expressed by a few interviewees and they 
all thought that they might not be able to solve the problems on the spot quickly enough without affecting 
the lessons. This suggests why there is a direct impact of computer self-efficacy on behavioural intention 
of use in the quantitative model. On the other hand, there is no indication from the interview that the 
interviewees’ perception on the ease of use of technology is related to their computer self-efficacy. 
 
Subjective norm 
 
The interviewees also used subjective norm as a supporting reason to their use of technology. One 
interviewee (response [o]) suggested that as many local schools were already equipped with electronic 
whiteboard and other computer facilities, it is necessary for teachers to follow this trend in order to advance 
their teaching skills or simply to ” in the teaching career. Similar thinking was mentioned by a total of 5 
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interviewees. Two other interviewees (responses [p] and [q]) said that students would expect them to use 
technology in teaching because otherwise they might feel bored or discontent. Presumably the interviewees 
thought that their teaching performance would be associated with their use or ability to use technology to 
pursue their teaching goal (e.g., to teach effectively) because as many schools were providing this kind of 
support, the school administration and even the students were expecting the teachers to use these facilities. 
Therefore, this result is consistent with the quantitative findings that subjective norm has a direct effect on 
perceived usefulness, which according to above depends on how helpful the technology may help the 
interviewees achieve their teaching goals. 
 
Facilitating conditions 
 
There are three kinds of facilitating conditions concerned by the interviewees. The first one is time. As 
illustrated in response (r) and (s), although the interviewees were still pre-service teachers, some of them 
seemed to realise the heavy workload ahead. In order to use the technology in class, or to learn about the 
technology in the first place, they had to put in time and effort. Although some interviewees might find 
technology easy to use, it was only because they still had time to study it as pre-service teachers. The lack 
of time, which they consider an important resource controlled by the school administration, would be a 
realistic constraint that may hinder their future attempt to use technology in their teaching. 
 
Another concern is technical support as exemplified in response (t), in which the interviewee mentioned 
that the lack of support by technical persons or user manuals would be a major barrier to their attempt to 
use technology. In response (u), on the other hand, the interviewee pointed out that technical support alone 
was not sufficient. The teacher also needs support to incorporate the technology into the pedagogy in order 
to use technology in teaching. While the technical support team may assist the teachers in the technological 
aspect, and the teachers may be familiar with content and pedagogical knowledge, the latter may not have 
the knowledge or time to incorporate these together into a coherent teaching plan. In short, the lack of 
facilitating conditions in time, technical, and pedagogical support essentially makes the task more difficult. 
In total, these sub-themes were mentioned by 3, 3, and 2 interviewees respectively. This suggests why 
facilitating conditions are found to have very strong effect on perceived ease of use in the quantitative 
model. 
 
Discussion 
 
Perceived usefulness has stronger total effect than perceived ease of use on behavioural 
intention of use 
 
Our results show that perceived usefulness is not a direct factor for behavioural intention of use. Instead, 
perceived usefulness is a direct factor of attitude, and the connection is much stronger (0.731) than the other 
direct factor, the perceived ease of use (0.211). Attitude also has a moderate effect (0.529) on behavioural 
intention. The standardised total effect of perceived usefulness on behavioural intention is 0.466 as shown 
in Table 8. Among the constructs contributing to behavioural intention in our model, perceived usefulness 
has the second strongest total effect following attitude. In contrast, the total effect of perceived ease of use 
on behavioural intention (0.281) is weaker than that of the perceived usefulness, consistent with other 
studies cited that use a TAM-like model with pre-service teachers (e.g., Aypay et al., 2012; Teo, 2010; Teo, 
Lee, Chai, & Wong, 2009; Teo et al., 2008; Teo & Ursavas, 2012; Wong, Teo, & Russo, 2012). As 
mentioned previously, these quantitative results are consistent with the qualitative results that perceived 
usefulness is an important factor on behavioural intention of use, that it is more important than perceived 
ease of use, and that it is in part affected by perceived ease of use. The qualitative results demonstrate 
pragmatism as a reason behind these relations. 
 
It is particularly helpful to compare the total effects of these two factors on behavioural intention because 
they can easily inform the design of teaching education curricula. As perceived usefulness has a greater 
influence than perceived ease of use on behavioural intention, it would be more effective to make the 
technology appear useful rather than to make it look easier, if we want to encourage its use. This resonates 
with the study by Kennedy and Fox (2013) who reported that students discard a given technology if there 
is no direct personal benefit. On the other hand, one possible reason that students are less concerned about 
the perceived ease of use may be that they are not yet facing the real challenges of teaching, and have yet 
to experience the workplace environment. This assertion needs to be investigated in further studies. 
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In fact, one of our courses on the use of educational technology in mathematics aims to provide an 
opportunity for students to investigate the implications of using technology for teaching and learning in the 
mathematics curriculum. It is however not necessary for the students to agree with the usefulness of 
technology in order to fulfil the course learning outcomes. To encourage the students to use it in their future 
teaching practice, it is important that he/she demonstrates the usefulness to the students by using technology 
effectively in his/her own class, or by engaging the students in learning activities that show the power of 
effective integration of technology with innovative pedagogy. Since perceived ease of use is less influential 
than perceived usefulness, it may not be wise to attract students by teaching them to use technology that is 
easy to learn but not that useful. 
 
On the other hand, it is intuitively true that the influence of perceived ease of use on attitude is exerted 
through perceived usefulness rather than on attitude directly. One criterion to determine the usefulness of 
technology is to consider how it could save time and effort. If pre-service teachers find a specific technology 
difficult to use, no matter how potentially useful it is, they would logically think that using it would increase 
their burden at work, or, in an extreme case, bring undesirable effects to their teaching unless they can 
master it during their lesson preparation. They would otherwise consider the technology not useful to them. 
The reverse is also true. If a given technology is perceived as useful and easy to use, teachers may then 
realise the usefulness of the technology more easily, thus leading to higher perceived usefulness. 
 
Computer self-efficacy has moderate impact on behavioural intention but no direct impact 
on perceived ease of use 
 
Based on our results, computer self-efficacy has a moderate role on behavioural intention with a total effect 
of 0.422. According to Yi and Hwang (2003), it confirms that application-specific self-efficacy could have 
effect on system use. Our qualitative results also suggest that some of our interviewees do not think he/she 
can handle the possible challenges arising when they use technology in teaching – an indication that 
computer self-efficacy can impact behavioural intention of use. Although qualitative data by their nature 
cannot be easily generalised, they suggest a possible reason behind the corresponding quantitative link 
between computer self-efficacy and behavioural intention. 
 
On the other hand, the direct link of computer self-efficacy on perceived ease of use is not statistically 
supported in our data. Although this finding differs from the work by Davis, Bagozzi, and Warshaw (1989) 
which claims that perceived ease of use is anchored to general computer self-efficacy (Legris et al., 2003), 
our result is similar to what has been found by Chau (2001) in the Hong Kong context indicating that 
computer self-efficacy has no significant effect on perceived ease of use. According to Chau, the difference 
is due to the change of the targeted system. Indeed, empirical research studies have shown that perceived 
ease of use depends on multiple factors, which may or may not include computer self-efficacy (Agarwal & 
Karahanna, 2000; Yi & Hwang, 2003). Thus, as discussed by Compeau and Higgins (1995) and Chau 
(2001), the link between computer self-efficacy and perceived ease of use is currently not very conclusive 
in empirical literature. 
 
Indeed, our distinctive result can be explained by the work of Venkatesh (2000). The research finding did 
point out that computer self-efficacy can be a determinant of perceived ease of use of system (or 
technology) after gaining a significant direct experience with the technology for a period of time 
consecutively. Specifically, users are expected to have various outcomes in the perceived ease of use of the 
systems from an objective standpoint (e.g., teaching primary mathematics), even they possess high/low 
computer self-efficacy with increasing direct experience with the target system (Venkatesh, 2000). In other 
words, the key factor that boosts the effect of self-efficacy toward perceived ease of use can depend on the 
user actual behavioural experience in a particular object rather than purely possessing a certain level of 
self-efficacy, and in our case it is the teaching experience with technology. Thus, our result shows that there 
is no direct effect between these two constructs as our students may only have a general experience in using 
technology rather than on teaching specifically. 
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Subjective norm has direct effect on perceived usefulness but not on perceived ease of 
use 
 
Subjective norm is found to have a direct effect on perceived usefulness, which aligns with some existing 
findings (Schepers & Wetzels, 2007; Shen, Laffey, Lin, & Huang, 2006), while Teo (2009) finds that 
subjective norm has direct effect on behavioural intention. The strength (0.313) is comparable to the other 
two direct factors, which are computer self-efficacy (0.322) and perceived ease of use (0.364). As shown 
by our qualitative results, these pre-service teachers perceive that educational technology is useful in 
achieving their teaching goal because its use constitutes part of their teaching performance. In addition, it 
is quite reasonable to observe that simply everyone wants the teachers to use educational technology does 
not imply ease of use. It aligns with the study on pre-service teachers in Singapore by Teo et al. (2009), 
where subjective norm has no direct impact on perceived ease of use. 
 
According to Cheung, Chiu, and Lee (2011), this social phenomenon can be explained by the social 
influence theory (Kelman, 1958), the uses and gratification paradigm (Katz, 1959), and social presence 
theory (Short, Williams, & Christie, 1976). Certainly, these pre-service teachers may or may not be aware 
of such sociocultural perspectives (Sanderson, 2010) toward the influence of technology acceptance. Our 
result simply shows that these pre-service teachers can develop a behavioural intention to adopt educational 
technology in teaching when their peers expect them to develop a similar intention to adopt it in classroom 
settings. The authors of this paper have also observed these social norms when teaching students in Hong 
Kong, which is common among Chinese learners For example, students here are usually passive and non-
participative in classroom activities unless they have seen other peers do so, which is considered as student-
initiated collaborative learning strategies (Flowerdew, 1998) and group solidarity (Kennedy, 2002). They 
will quickly follow the norms to proceed and complete activities. This observation can be applied to their 
adoption of pedagogical design and educational technology in teaching. 
 
Nevertheless, the total effect of subjective norm on behavioural intention is not as strong as others (0.160). 
This means the total effect on behavioural intention is overridden by other factors regardless of this social 
influence. In particular, both our qualitative and quantitative data have shown above the importance of 
perceived usefulness. Pre-service teachers who find the technology useful may still choose to experiment 
with it to some point even though others may be not be very supportive. Conversely, if they find the 
technology not useful, they may avoid using it as far as they could despite social pressure. 
 
Facilitating conditions have a strong effect on perceived ease of use 
 
Another phenomenon to note is that although facilitating conditions have a weak influence on behavioural 
intention, their direct influence on perceived ease of use is relatively strong at 0.739. Facilitating conditions 
occur when teachers have resources to help, such as their own concrete knowledge, hardware and software 
in place, or a designated group of people to provide technical support to them (Teo, 2009). Our qualitative 
data suggest the availability of time to learn or set up the technology as another important resource 
considered by the pre-service teachers. If schools lack such resources, it may be difficult for teachers to 
sustain their perceived ease of use on a long term basis in the workplace since these resources are very 
important factors to influence the adoption to teaching (Groves & Zemel, 2000). In our result, pre-service 
teachers seem to depend heavily on external resources when they consider whether educational technology 
is easy to use or not. Note that some existing works even consider that facilitating conditions can have a 
direct impact on the behavioural intention (Groves & Zemel, 2000; Taylor & Todd, 1995; Venkatesh & 
Davis, 2000). In addition, Teo (2009) even found that facilitating condition has small to moderate effects 
to the perceived ease of use. No doubt, it is crucial for the pre-service teachers to feel comfortable to interact 
with technology in their teaching. According to Venkatesh (2000), it is suggested that the relationship 
between facilitating condition (or external control) and perceived ease of use is considered a long term 
effect when users judge the ease of use of technology. This notion may be applicable to the pre-service 
primary mathematics teachers in Hong Kong yet to be found in further study. 
 
Of course it is always very difficult to use any educational technology for teaching if the workplace does 
not have the necessary facilities. In general, facilitating conditions should have a positive effect on the 
behavioural intention to use technology (Ngai, Poon, & Chan, 2007). Without these in place, it would be 
expected that learning becomes more challenging because teachers have no way to implement technology 
into the classroom and become skilful in using it for their teaching. For instance, some primary schools in 
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Hong Kong are advanced in their computer and network infrastructure with well-established technical 
support services. Students are even provided with tablet computers to bring to school for learning purposes. 
In this scenario, it is not surprising that teachers will find it easy to use technology for their teaching with 
great technical support (Williams, 2002). In contrast, teachers will find it quite difficult to teach with 
technology when performing a simple task takes a long time, such as switching on an older computer or 
out-dated projector. Teaching in a poor technology environment creates an unfavourable impression on 
students, who may feel that the teacher is not proficient in the use of technology. This definitely affects 
their behavioural intention indirectly through other constructs. 
 
Conclusions and Future Research 
 
Our study shows that our pre-service teachers generally have a positive attitude towards the use of 
educational technology, and they have a favourable perception of its usefulness for teaching purposes. In 
particular, our quantitative data show that perceived usefulness is more influential than perceived ease of 
use on the pre-service teachers’ behavioural intention to use the technology. This implies that if we are to 
encourage pre-service teachers to use technology in their future teaching practice, it is more important to 
demonstrate the usefulness of technology than to make these technologies look easier. Moreover, our pre-
service teachers depend heavily on external resources, especially facilities, when they consider whether or 
not the technology is easy to use. Computer self-efficacy and subjective norms also affect behavioural 
intention. They are not as strong as other factors, but should not be neglected. 
 
Note that we are aware of some issues related to the use of the original instrument to the local situation, 
which may impose limitations on the understanding of the topic in the current context of Hong Kong 
education. For this reason, follow-up interviews have been conducted to triangulate the quantitative data 
and the qualitative studies confirm our interpretation of the quantitative analysis. Thus, this mixed method 
approach is more comprehensive and suitable for discerning reasons underlying technology acceptance, 
and exploring any other hidden factors that were absent from the model, such as the details of the acceptance 
level gained through analysing and organising into the supporting subthemes. 
 
In terms of the demographic characteristics, the results are limited to the understanding of technology 
acceptance without attempting to distinguish the differences in this regard, such as gender or years of study 
in the programme, which may influence the technology acceptances of pre-service teachers in this context. 
However, one observation from the Table 10 shows that facilitating conditions are clearly illustrated by the 
interviewees who are Year 3 or 4 students and have completed their practicum experience, while other 
years of students tend to suggest the importance of perceived usefulness and other factors in technology 
acceptance in the absence of teaching experience in local schools. This potential implication is worthwhile 
to be explored further so as to understand how practicum experience changes the ways of pre-service 
teachers in viewing the technology in teaching and learning. Other implications such as gender may be 
significant to the results since most of our participants in the quantitative analysis are female. Yet, there is 
no strong evidence to indicate the gender significance from our results. 
 
In conclusion, our investigation has identified the key factors for Hong Kong pre-service teachers’ 
influencing their technology acceptance in the future teaching. Understanding the belief of our future 
teachers toward the use of technology in teaching is a key driver to successful technology adoption in 
schools (Sugar, Crawley, & Fine, 2004). These findings are our first step to our future promotion of 
technology use by teachers, and they are essential to inform policy makers and curriculum designers in 
teacher education. As Teo (2009) suggests, pre-service teachers should be provided more exploration to 
teaching with technology so as to build up their positive attitude toward the usage. The institution should 
enhance the training facilities to allow easy access to technology and technical supports so that both 
instructors and pre-service teachers can gain better experience with technology. Also, teacher’s education 
programme should consider offering more courses in ICT in primary education and demonstrate the 
usefulness of technology and its ease of use in teaching and learning. 
 
Future studies could be conducted in several directions at this stage. One direction is to conduct a larger 
scale of technology acceptance studies on pre-service primary teachers in Hong Kong. Since our completed 
work is limited to pre-service teachers in primary mathematics education, it is valuable to consider pre-
service teachers in other core disciplines in Hong Kong such as Chinese language, English language and 
general studies. The comparative studies can inform the Hong Kong Education Bureau and higher 
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institutions how to promote the culture of teaching and learning with technology. In addition, in-service 
teachers could be studied and compared with the pre-service teachers as an attempt to find out the cause of 
change when entering to primary education sector. This study could lead to more insights in understanding 
the different attitudes toward the use of technology between these two groups. Longitudinal studies could 
be undertaken to follow the changes of teachers over the course of their careers. 
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