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Abtract

The purpose of this study is to examine the ac-
ceptance of technology among Turkish pre-ser-
vice teachers using the TAM.  This study was car-
ried out with Turkish university students in the fall 
semester of 2009. Samples of pre-service teachers 
from two university departments, Science Educa-
tion and Mathematics Education, were selected. 
A total of 773 pre-service teachers volunteered in 
this study.  The self-report questionnaire in Teo 
(2009) was used to measure the seven constructs 
in this study.  Analysis of covariance (ANCOVA) 
and Analysis of Variance (ANOVA) with age as 
covariate, dimensions as dependent variables and 
demographic variables (gender, residence, grade 
and owning of computers) as independent cat-
egorical variables were conducted. The results of 
this study demonstrated that daily computer us-
age and computer ownership have direct effect 
on technology acceptance of pre-service teachers. 
The results of this study suggest that pre-service 
teachers need to involve more in using computer 
in their class activities to develop the perception 
of technology use in the class when they teach. 
We have discussed this result according to older 
literature and have made some suggestion for fu-
ture researchers.

1. Introduction

In order to investigate technology acceptance 
of workers in business, researchers have been stud-
ied on Technology Acceptance Models (TAMs) 
for the past 30 years (Davis, Bagozzi, & Warshaw, 
1989; McCoy, Galletta, & King, 2007; Teo, 2009). 
Using empirical data from research employing the 
TAM in different contexts, it was possible to pre-
dict technology acceptance of pre-service teachers 
(Kiraz, & Özdemir, 2006; Teo, 2009).  Fomr the 
literature, there are a number of barriers to pre-
service teachers’ preparedness to use ICTs in the 
classroom. As well as looking at the formal teach-
er education curriculum, pre-service teachers’ per-
sonal factors including attitude, motivation, and 
confidence, along with various social factors are 
important should be examined (Gill & Dalgarno, 
2008). The purpose of this study is to explore pre-
service teachers’ technology acceptance using 
TAM, and taking Turkish science and mathemat-
ics pre-service teachers as an example.

2. literature Review

2.1  Technology Acceptance Model (TAM)

Davis, Bagozzi, & Warshaw (1989) defined 
the significant factors affecting technology ac-
ceptance in their Technology Acceptance Model 
(TAM). Based on the Theory of Reasoned Action 
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(TRA), the TAM has been found to be a useful 
model for predicting and explaining behaviour in 
a range of contexts (Davis, Bagozzi, & Warshaw, 
1989). Legris, Ingham, & Collerette (2003) pos-
ited that technology acceptance is related to four 
factors (1) perceived usefulness of technology, (2) 
the perceived ease of use of technology (3) atti-
tudes toward the use of technology, and (4) fre-
quency of technology use. For instance, if users 
perceive technology to be easy to use and useful 
in their field, they are likely to develop positive 
attitudes toward the use of that technology. From 
the TAM, positive attitudes toward the use of tech-
nology have a positive relationship with the be-
havioural intention to use the technology. Figure 1 
shows the TAM.

Figure 1.  Technology acceptance model (TAM) 
(Legris et. al., 2003)

2.2  Mathematics and Science Teachers’ 
Acceptance of Technology

There are various ICT tools that can be inte-
grated into mathematics and science teaching 
and learning. The use of Geometer Sketchpad 
and graphing calculator are among the common 
tools used in mathematics teaching. In science, 
tools such as data loggers, graphing calculators 
and computer simulation, are some of the ICT 
tools that have been used in science classrooms. 
All these tools are used to enhance students’ math-
ematics and science learning (Leng,  Ali, Baki, & 
Mahmud, 2010; Guerra-Ramos, 2011; Kubiatko, 
Usak, Yilmaz, & Tasar, 2010; de Jong & Njoo, 
1992; Driscoll, 2000) such as enhancing students’ 
visualization of abstracts concepts, deep academic 
discourse, and self-paced learning.  Such usage is 
an indication that teachers are willing to integrate 
technology in their teaching. If teachers believe 
in the benefits arising from the use of educational 

technology in their classrooms, they would de-
sire to integrate technology into their instruction 
(Stetheimer, & Cleveland, 1998; Weiss, 1994). 
Among the factors that influence teachers’ tech-
nology acceptance are those found in the TAM and 
the literature. They are perceived usefulness, per-
ceived ease of use, and attitude towards computer 
use, behavioural intention, technological complex-
ity, facilitating conditions, and self-efficacy. This 
acceptance model can be further explore and can 
be be used to enhance teacher training in science 
and mathematics pre-service programmes glob-
ally, in terms of technology acceptance model.

 Perceived usefulness (PU) refers to the degree 
to which a person believes that using a particu-
lar technology will enhance his or her job perfor-
mance (Davis, Bagozzi, & Warshaw, 1989). Per-
ceived ease of use (PEU) is defined as the degree 
to which a person believes that using a particular 
technology will be free of effort In addition, PEU 
influences PU and the latter has a direct effect on 
attitude towards computer use (ATCU) and be-
havioural intention (BI) to use technology (Hasan, 
2006; Teo, Lee, & Chai, 2008). Technological 
complexity (TC) refers to the degree to which 
technology is perceived as relatively difficult to 
understand and use (Thompson, Higgins, & How-
ell, 1991). Factors in the environment that influ-
ence a person’s desire to perform a task, such as 
skills training, information or materials available, 
technical and administrative support, are defined 
as facilitating conditions (FC) (Groves, & Zemel, 
2000; Lim, & Khine, 2006; Teo, 2009). Self-ef-
ficacy (SE) refers to an individual’s judgment of 
their capabilities to organize and execute courses 
of action required to achieve specific goals (Ban-
dura, 1977; Gong, Xu, & Yu, 2004; Teo, 2009). In 
this case, self-efficacy refers to pre-sevrice teach-
ers’ perception of their ability to use technology.

From the model in Teo (2009), perceived use-
fulness, attitude towards computer use, and com-
puter self-efficacy have direct effect on behav-
ioural intention to use technology, while perceived 
ease of use, and technological complexity, and fa-
cilitating conditions affect behavioural intention 
use indirectly. These relationships are illustrated 
in Figure 2.
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Figure 2.  Modelling technology acceptance in 
education (Teo. 2009)

2.3 Purpose of this Study

The purpose of this study is to examine the ac-
ceptance of technology among Turkish pre-service 
teachers using the TAM. This study contributes to 
the TAM research using external variables of the 
TAM including facilitating conditions (FC), com-
puter self-efficacy, and technological complexity 
(TC) as dependent variables that are hypothesized 
to affect the other variables in the TAM. By focus-
ing on the relationship among the TAM variables, 
it is expected that the findings of the study will 
test Teo’s model (2009) in the Turkish context. 
Second, the study will contribute on the TAM us-
ing different independent variables, such as aca-
demic disciplines (science education department 
vs. mathematics education department) and gen-
der, to test if there is a relationship between these 
independent variables and technology acceptance 
among Turkish pre-service teachers. By recogniz-

ing the relationships among variables affecting 
the use of technology among pre-service teachers, 
pre-service training is better designed and devel-
oped to have pre-service teachers to be prepared 
for future endeavors aiming at promoting teach-
ing and learning in schools. Thus, this study was 
guided by the following research questions:  

a.  Is there a difference in technology 
acceptance between pre-service teachers in 
different majors?

b.  To what extent do the variables in the TAM 
predict the technology acceptance among 
pre-service teachers?

c.  To what extent are technological complexity, 
computer self-efficacy, and facilitating con-
ditions related to the variables in the TAM? 

d. Are there any significant differences in 
technology acceptance with respect to 
gender among the participants? 

3.  Research Methodology

3.1  Sample

This study was carried out with Turkish univer-
sity students in the fall semester of 2007. Samples 
of pre-service teachers from two university depart-
ments, Science Education and Mathematics Educa-
tion, were selected. A total of 773 pre-service teach-
ers volunteered and their demographic information 
are given in Table 1. Participants responded to a 
questionnaire during term time and they took no 
longer than 20 minutes to complete it.

Table 1.  Demographic information of the participants (N = 773)
Variable Number      (%)

Gender
Male 364 47.0
Female 409 53.0
Programme
Pre-service science teacher 667 86.2
Pre-service mathematics teacher 106 13.8
Home computer ownership
Yes 659 85.2
No 114 14.8
Mean years of computer usage 6.88  (SD = 2.94)
Mean hours of daily computer usage 2.29  (SD = 2.41)
Age 21.35(SD = 1.31)
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3.2  Instruments

The self-report questionnaire in Teo (2009) was 
used to measure the seven constructs in this study. 
Comprising two sections, the first required partici-
pants to provide their demographic information 
and the second contained 18 statements on the 
seven constructs in this study. These are Perceived 
Usefulness (PU) (three items), Perceived Ease of 
Use (PEU) (three items), Attitudes towards Com-
puter Use (ATCU) (three items), Technological 
Complexity (TC) (three items), Computer Self-
Efficacy (CSE) (two items), Facilitating Condi-
tions (FC) (two items), and Behavioural Intention 
(BI) (two items). Each statement was measured on 
a five-point Likert scale with 1 = strongly disagree 
to 5 = strongly agree. The original list from Teo 
(2009) contained 19 items but in the adaptation 
process of the instrument into Turkish, one item 
was excluded based upon experts’ opinions, leav-
ing 18 items for use in this study. 

The items in Teo (2009) were written in Eng-
lish and validated with pre-service teachers in 
Singapore. For the present study, these items were 
adapted into Turkish. First of all, the questionnaire 
was independently translated by two researchers 
who were bilingual in English and Turkish and 
knowledgeable in ICT. The translated question-
naire was reviewed by another researcher to ex-
amine for gaps between the languages. Thereafter, 
the Turkish items were back translated before the 
final version was written in English and assembled 
for data collection.

The reliability of the items was calculated us-
ing the Cronbach’s alpha coefficient. The reliabil-
ity index was (α = 0.86), indicating a high level 
reliability (Nunnaly, 1978). The high reliability in 
our study supports the use of the 18 items from 
Teo (2009) in the present study. 

3.3  Statistical Analyses

Analysis of covariance (ANCOVA) and Analy-
sis of Variance (ANOVA) with age as covariate, 
dimensions as dependent variables and demo-
graphic variables (gender, residence, grade and 
owning of computers) as independent categorical 
variables were conducted. For more detailed re-

sults, the Tukey post-hoc test was used. We also 
used the Pearson product moment to ascertain the 
relationship among the various constructs. Results 
showed statistically significant differences on the 
levels: p<0.05; p<0.01; p<0.001.

4.  Results

The analysis of covariance (ANCOVA) was 
used to examine the effect of gender, grade, owner-
ship of computers and department on the technol-
ogy acceptance model. The age, years of computer 
usage and hours of daily computer usage were used 
as covariate. It was found that students technology 
acceptance was not found affected by age (F = 3.04; 
p = 0.08), by years of computer usage (F = 3.24; p 
= 0.07), but hours of daily computer usage had got 
a significant influence on the mean score of TAM 
(F = 152.59; p < 0.001). The correlation between 
hours of daily computer usage and mean score of 
TAM was significant (r = 0.41; p < 0.01) (Figure 3). 
We can see that higher score of TAM is influenced 
in positive by hours of daily computer usage. From 
the categorical predictors the statistical significant 
difference was found out in the grade (Table 2), 
where students from the 2nd year of study achieved 
the lowest score (x = 3.40; SD = 0.06) and the high-
est score achieved students from 4th year of study (x 
= 3.57; SD = 0.04). By the using of Tukey post-hoc 
test was found out statistically significant difference 
between these two grades. The statistically signifi-
cant difference was found out in the ownership of 
computers (table 2). Students, who were owners of 
computers achieved higher score (x = 3.55; SD = 
0.02) in technology acceptance in comparison, with 
students who were not (x = 3.44; SD = 0.56). In-
teractions among categorical variables were statis-
tically significant only in one case. Interaction of 
department and grade was statistically significant 
(F = 8.93; p < 0.001). 
Table 2.  Values of ANCOVA

Gender F p
Age 3.04 0.08
Gender 1.48 0.22
Department 0.12 0.73
Grade 3.22 < 0.05
Having of computers 3.88 < 0.05
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Figure 3.  Correlation between hours of daily 
computer usage and mean score of TAM

4.1  Technology Acceptance Model (TAM)

Technology acceptance model (TAM) contains 
4 constructs – perceived usefulness (PU), per-
ceived ease of use (PEU), attitudes towards com-
puter use (ATCU) and behavioural intention (BI). 
We evaluated influence of independent variables 
(gender, grade, ownership of variables and depart-
ment) on the constructs of TAM.  The effect of 
independent variables on the constructs of TAM 
was used by MANOVA. There were found statis-
tically significant difference in the comparison of 
males and females (F = 10.56; p < 0.001). Detailed 
analysis showed significant differences in two 
constructs; PEU, where females achieved higher 
score and ATCU, where males achieved higher 
score (Figure 4). The effect of department was not 
statistically significant (F = 0.76; p = 0.55).

Figure 4.  The comparison of females and males 
in TAM score
*p < 0.05; ***p < 0.001; NS – not statistically significant 
difference

The effect of ownership of computers was sta-
tistically significant (F = 7.73; p < 0.001). Detailed 
analysis showed very interesting results. In the con-
struct PU owners achieved significant higher score, 
but in constructs PEU and BI achieved significant 
higher score non-owners. In the construct ATCU 
was not observed statistically significant difference 
between owners and non-owners (Figure 5).

Figure 5.  The comparison of owners and non-
owners of computer in TAM score 
*p < 0.05; **p < 0.01; NS – not statistically significant dif-
ference

The effect of grade was statistically significant 
(F = 9.40; p < 0.001). The significant difference was 
found out by the using of Tukey post-hoc test in two 
constructs. Students of 4th years of study achieved 
significant higher score in comparison with 2nd and 
3rd years students (p < 0.001 in both cases) in the 
PEU construct and in the BI construct achieved sig-
nificant higher score 4th year students in comparison 
with 2nd year students (p < 0.05) (Figure 6).

Figure 6.  The comparison of grades of computer 
in TAM score 
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4.2  Other constructs

There was not observed statistically significant 
difference in comparison with males and females, 
but in the other independent variables was found 
out statistically significant difference. Students 
from elementary department achieved higher 
score in all constructs in comparison with students 
from secondary department (figure 7). But the sta-
tistically significant difference was found out only 
in constructs TC (F = 6.64; p < 0.05) and in CSE 
(F = 6.99; p < 0.01).

Figure 7.  The comparison of departments in TC, 
CSE and FC score 
*p < 0.05; **p < 0.01; NS – not statistically significant dif-
ference

Owners of computers achieved significant 
higher score in all constructs in comparison of 
non-owners, in TC (F = 10.10; p < 0.01), in CSE 
(F = 22.24; p < 0.001) and in FC (F = 7.77; p < 
0.01) (figure 8).

Figure 8.  The comparison of owners and non-
owners of computer in TC, CSE and FC score

Grade showed statistically significant differ-
ence in all constructs. In TC (F = 8.88; p < 0.001), 

Tukey post-hoc test showed, students of 2nd year 
achieved significant lower score in comparison 
with 3rd and 4th year study students (p < 0.001 in 
both cases). In CSE (F = 15.41; p < 0.001), Tukey 
post-hoc test showed, students of 2nd year achieved 
significant lower score in comparison with 3rd and 
4th year study students (p < 0.001 in both cases) 
and in FC (F = 5.63; p < 0.001), Tukey post-hoc 
test showed students of 3rd year achieved signifi-
cant higher score in comparison with 2nd year (p < 
0.05) and 4th year (p < 0.01) (Figure 9).

Figure 9.  The comparison of grades in TC, CSE 
and FC score

All constructs were analyzed by Pearson’s 
product moment (Table 3). The highest correla-
tion was between PU and ATCU (r = 0.81), it can 
be explained, students with positive attitudes to-
ward computers consider computers for helpful 
and useful in the activities connected with daily 
life or for school activities. The high correlation 
was also between PU and FC (r = 0.74). There is 
possible an influence of helpers, who have got a 
positive influence of students, because they advic-
es could develop a positive thinking about use of 
computers. The lower values of correlations were 
observed in the constructs TC and BI. In TC con-
struct is possible explanation, students have not 
got difficulties with using of computers and in the 
behavioural intention it could be explained by the 
using of computers in recent time. Almost all of 
students use computers, so they are predicting to 
continue in the usage of computer.
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5.  Discussion

The results of this study demonstrated that 
daily computer usage and computer ownership 
have direct effect on technology acceptance of 
pre-service teachers. Perceived usefulness is an 
important construct of technology acceptance and 
perceived usefulness has direct influence on both 
behavioural intention and attitudes towards com-
puter use, according to Teo (2009). This study in-
dicated that pre-service teachers are more likely to 
use computers in their work environment if they 
have a personal computer. In parallel with this re-
sult, if pre-service teachers’ daily computer usage 
is high, they are more likely to accept technology 
use in their work, specifically when they teach, 
they may tend to computer in their instruction to 
facilitate learning among their students. Since pre-
service teachers are likely to teach and use tech-
nology as how they were taught (Kim, & Sharp, 
2000), this suggests that when pre-service teach-
ers use more computer during their education and 
utilize it in their class activities such as projects, 
they tend to see technology easy to use and have 
a positive feelings for computer use in their work.

On the other hand, years of computer usage, 
gender, and departments have no direct effect 
on the technology acceptance among pre-service 
teachers in Turkey. According to the results, stu-
dents having no computer are likely to think that 
use of computer is easy and their intention to use 
technologies seems to be high. This suggests that 
in order to have pre-service teachers use comput-
ers in their work in future; there may be no need to 
have a personal computer. Although there seems 
to have no a direct relationship between gender 
and technology acceptance, female students are 
likely to have more positive thinking than male 
students about easiness of technology use, while 

male students tend to have more positive attitude 
to use computer than female students.

This study examined if there is a relationship 
between grade and technology acceptance. The 
results showed that there is a significant difference 
between fourth grade students and second grade 
students, as well as third grade students regarding 
the constructs of perceived ease of use and behav-
ioural intention. This difference could arise from 
computer classes that students have taken and the 
frequency of computer usage of students that has 
been increased throughout their education.  The 
results of this study also showed that a significant 
difference exists between elementary department 
student and secondary department students in the 
constructs of technology complexity and comput-
er self-efficacy. The results revealed that elemen-
tary department students may perceive computer 
as difficult to understand and use and taking too 
much time to learn; however, they may believe 
that they have capabilities to use computer if 
someone help them more than secondary depart-
ment students. According to Teo’s technology ac-
ceptance model (2009), it seems that elementary 
department students have more intention to use 
computer in class in future, since computer self-
efficacy has direct effect on behavioural intention. 

In terms of the constructs of technological 
complexity, computer self-efficacy, and facilitat-
ing conditions, there are significant differences 
among grades. The results indicated that fourth 
grade students may believe themselves in using 
computer to complete a job or task if they get help 
from someone. Since first grade students did not 
take field related courses, their scores are relative-
ly higher in the constructs of technological com-
plexity and facilitating conditions; therefore, the 
first grade scores were not considered. When the 
rest of grades’ scores were considered, the third 

Table 3.  Correlation among dimensions
 pEU ATCU TC CSE FC BI
PU 0.293251 0.813161 0.367121 0.518293 0.744220 0.240099
PEU 0.390866 0.376629 0.608478 0.262303 0.444156
ATCU 0.419040 0.655207 0.695858 0.372705
TC 0.494827 0.310457 0.467786
CSE 0.571346 0.477922
FC      0.317016

All correlations are statistically significant p < 0.05
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grade students may think that facilitating supports 
are ready for them when they need help to learn 
and use computer, as well as the third grade stu-
dents tend to perceive computers relatively diffi-
cult to understand and use more than second and 
fourth grade students. It seems that when students 
are close to graduate from universities, their tech-
nology anxiety in class and fear to not get any 
help regarding technology use diminishes. Since 
computer self efficacy has a direct effect on be-
havioural intention and fourth grade students pro-
duced higher scores on the computer self-efficacy, 
pre-service teacher are likely to use computer in 
their lessons in future. In addition, Ross & Strahl 
(2005) indicated that a majority of teachers need a 
training to use technology into classroom. There-
fore, it is also important to consider providing 
students with continuous computer training and 
technological support during a pre-service train-
ing to integrate technology into classroom when 
they start teaching (Kim, & Sharp, 2000).

The results of this study also revealed that a sig-
nificant correlation exists between PU and ATCU, 
as well as between PU and FC. This suggests that 
students view computers in teaching as a tool to 
enhance their performance; however, this view is 
depended on both a work environment that sup-
ports teachers regarding training, materials, and 
administrative perspectives and attitude towards 
computers. Consistent with Teo’s study results 
(2009), the perception of adequate support enables 
pre-service teachers to perceive computers to help 
him or her to perform tasks or a job effortless. 
Also, the perception of the extent to which a job 
or tasks involving the use of computer is free from 
effort facilitates a development of positive attitude 
towards computers for pre-service teachers.

The results of this study suggest that pre-service 
teachers need to involve more in using computer 
in their class activities to develop the perception 
of technology use in the class when they teach. 
In order to enable pre-service teachers and in-ser-
vice teachers to integrate technology into lessons, 
teacher educators and school administrators need 
to build an environment that supports pre-service 
teachers and in-service teachers to have adequate 
computer training to acquire computers skills and 
knowledge about strategies to adapt appropriate 
technologies for their class. Since the perception 

of female students to use computer is less than fe-
male students’, there needs to be placed a focus on 
the reasons of these results. Future research could 
be conducted to examine variables to produce the 
difference between male and female students. 

6.  limitations of the Study

Although, the results show that there are some 
effects of variables on the four main factors in TAM 
model, it is necessary to mind that there are sev-
eral limitations in our study. Firstly, we used the 
questionnaire as the research instrument, which 
was translated from English to Turkish. The main 
disadvantage of that method is that there is some 
possibility respondents do not give the true answer 
in order to impress. Secondly, all participants were 
pre-service teachers. They have small or no experi-
ence with teaching. Their answers could come from 
their opinion and ideas what they think about com-
puter usefulness in teaching, not from the practice 
teaching. They may not fully appreciate computer 
usefulness for teaching or demands which are con-
nected with computer usage within teaching. Third-
ly, we asked only pre-service teachers of science 
subjects. It is more than clear that these students 
have the positive relation to computer usage than 
teachers of humanity subject.

Last, but no least limitation can be seen in ex-
ternal variables. The research is dealing with ques-
tion of influence of only three external variables 
(self-efficacy, technological complexity and fac-
tors conditions). It is possible that there can be 
other important external variables and we have 
omitted them.
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