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Abstract In this study, pre-service science teachers’
anxiety, self-efficacy and attitudes regarding educational
technology were investigated. Given the increased emphasis
on educational technology in the classroom, teachers’
attitudes, anxiety and self-efficacy regarding educational
technology are important. The study was conducted with a
total of 726 pre-service science teachers enrolled in teacher
education courses in Turkey and Switzerland. Three
different questionnaires, with appropriate reliability and
validity values, were used to collect data for pre-service
science teachers’ attitudes, anxiety and self-efficacy
regarding education technology. The differences between
the pre-service science teachers’ attitudes, anxiety and
self-efficacy regarding education technology were
determined by t-test and one-way ANOVA. The data were
analysed based on the dimensions of gender, country and
age. Pearson’s correlation coefficients were used for the
relationships amongst the dependent variables. The findings
revealed statistically significant differences amongst the
pre-service science teachers’ anxiety towards educational
technology for all three dimensions (gender, country and
age). Also, there were meaningful differences amongst the
pre-service science teachers’ self-efficacy in the three
dimensions. When pre-service science teachers’ attitudes
towards educational technology were considered, there
were only differences in the country dimension. The study
revealed that pre-service science teachers had a high level
of self-efficacy, an average level of anxiety and a high level
of positive attitudes towards educational technology, and it
also revealed that self-efficacy, anxiety and attitudes
regarding educational technology are correlated.
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1. Introduction

In the era of information and technology, scientific
knowledge has increased almost exponentially, and the
effects of science and technology significantly affect our
everyday lives. The use of technology in classrooms has
become important in teaching indigenous users of
technology [1], technology has become the basic element in
reaching, using, sharing and producing knowledge [2].
Technology has led to changes in school curricula because it
presents a powerful tool for developing innovative ways of
teaching and learning. From a constructivist perspective,
researchers agree that educational technology provides
students with a wide range of possibilities for rich
experiences and opportunities to practise new ways of
learning in the classroom. In education, technology is used
to encourage students towards inquiry, enhance
communication, produce learning materials and help
students to better express themselves [3]. In science
education, the use of technology helps students to complete
classroom activities and homework faster and more
efficiently, support discoveries and experiments, contribute
to the production of common knowledge, enhance
motivation, visualise processes and claim more
responsibility for learning [4]. Text, graphics, sounds,
animation, simulations and videos embedded with different
learning styles can attract students’ attention and add and
restructure information through an interactive learning
environment that gives students the chance to participate
actively in the learning process. The use of technology
affects what to teach, how to teach, classroom management
and organisation and both teachers’ and students’ roles and
expectations in the classroom. Thus,
technology-incorporated classrooms differ from classic
classrooms in terms of classroom culture because they have
different aims [5]. Technology-incorporated classrooms
require teachers to be sufficiently competent to use
educational technology. Research reports that teachers
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struggle to keep pace with the use of educational technology,
and often, their use of technology is limited to searching a
topic on the internet or using Word and PowerPoint in the
classroom [6,7]. According to King[8], teachers have a
limited use of technology because technology is often seen
as frightening, confusing and disappointing, and learning
how to use it requires new knowledge and skills that may
include complicated processes. Bransford, Brown and
Cocking[9] argue that the use of technology in the
classroom does not achieve automatic success, which
largely depends on the way teachers use it.

One reason educational technology is reluctantly used in
the classroom [3], despite the various benefits of
educational technology that have been documented by
various researchers, is teachers’ anxiety towards the use of
educational technology [10,11]. Teachers with high anxiety
levels are often afraid to use or be asked to use technology
in their classes. They are afraid of being confronted with
technology, and thus, they may prefer not to learn anything
and have a negatively affected learning stamina [11].

Self-efficacy is viewed as another important aspect that
affects the use of educational technology in the classroom
[12]. Self-efficacy refers to one’s beliefs in one’s
capabilities to organise and execute the courses of action
required to produce a given outcome [13]. Technology
self-efficacy is an individual’s judgement about his/her
ability to use technology in various areas and cope with
different problems that arise in the process. Teachers’
self-efficacy is viewed as an important factor for predicting
both current behaviour and the effects of treatment on
behavioural change. This suggests that decisions to use
educational technology in classrooms or in schools are
likely to be influenced by teachers’ self-efficacy [14].

Pre-service teachers’ attitudes towards educational
technology are also important when studying educational
technology or the use of educational technology because at
least some evidence suggests that they can be used as
predictors of behaviour [15] or as signs of the potential for
effective teaching [16]. There are different definitions of
attitudes in the literature, but almost all definitions assert
that attitudes are dispositions to behave in certain ways,
including reacting with a certain degree of favourableness
or unfavourableness to an object, behaviour, person,
institution or event [15]. Research on pre-service teachers’
attitudes have generally focused on academic achievement
[17,18], diversity [19], the environment [20], inclusion [21],
gender [22] and teaching [23].

Studies have shown a correlation between attitudes and
computers, anxiety and self-efficacy [24,25]. Kutluca and
Ekici[12] assert that computer self-efficacy and one’s
attitude towards computers affect each other. Similarly, a
study by Zhang and Espinoza[26] finds a strong relationship
between self- efficacy perception and attitude towards
computers. The study also reports a strong correlation
between individuals’ computer course test scores, their
positive attitude towards computers and their positive

self-efficacy perception regarding computers. Studies have
also reported a correlation between self-efficacy and anxiety
towards using computers [27,28]. According to Jawahar and
Elango[29], a high degree of computer anxiety leads to
negative attitudes towards computer usage. Brosnan[30]
suggests that computer anxiety is related to performance
outcomes, whereas computer self-efficacy is positively
related to successful outcomes. Enhancing future teachers’
self- efficacy regarding educational technology, including
computers, is likely to lead to lower anxiety and better
attitudes in pre-service teachers towards using educational
technology in their classrooms. Pre-service teachers with
positive attitudes towards educational technology and
higher self-efficacy regarding educational technology are
more successful in motivating and helping their students
have higher academic achievement [31,32].

Different studies have documented teachers’, students’
and pre-service teachers’ attitudes, anxiety and self-efficacy
related to educational technology [33,25]. Few studies
compare pre-service teachers’ anxiety and self-efficacy for
and attitude towards technology in different cultural settings
[34], in a comparison of Swiss and Chinese pre-service
teachers, claims that cultural differences affect their
attitudes towards computer technology. Similarly, an earlier
study by Omar[35] finds that pre-service teachers from the
U.S.A. had more positive attitudes towards computers than
pre-service teachers from Kuwait.

The use of educational technology in science teaching is
rapidly increasing. In Turkey, the implementation of the
Fatih project, which involves making classrooms
technology-oriented, including providing Smart Boards for
every classroom and a tablet for every student has made it
essential for teachers to be good technology users. This
project has also changed the way teacher education
programs prepare pre-service teachers for their future
practices in the classroom. Thus, as future predictors,
pre-service teachers’ attitudes, self-efficacy and anxiety are
important in the development of their educational
technology-related skills. Switzerland is one country in
which educational technology is used widely in and out of
the classroom. The present study compares Swiss and
Turkish pre-service science teachers’ attitudes, anxiety and
self-efficacy related to educational technology. Three main
research questions guide this study:

1. Are there differences between Swiss and Turkish
pre-service science teachers’ self-efficacy regarding
educational technology?

2. Are there differences between Swiss and Turkish
pre-service science teachers’ anxiety regarding
educational technology?

3. Are there differences between Swiss and Turkish
pre-service science teachers’ attitudes towards
educational technology?

2. Methodology of Research
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2.1. Participants

Participants from Turkey included 538 (M: 181, F: 357)
pre-service science teachers in a science teacher education
course at Dicle University, Ziya Gokalp Education Faculty
in the 2012-2013 academic year.

The Swiss participants included 188 (M: 37, F: 151)
pre-service science teachers in teacher education at St.
Gallen Teacher Education University in the 2012-2013
academic year.

2.2. Data Collection Methods

The data for attitudes were collected using the
“Pre-Service  Science  Teachers’ Attitude towards
Educational Technology Scale” developed by Efe[36]. The
five-point Likert scale invited pre-service science teachers
to respond to the items with “never”, “very rare”,
“sometimes”, “often”, “always” or “none”, “very little”,
“little”, “high”, or “very high”, according to the nature of
the item. The scale included four dimensions that consisted
of 48 Likert-type items. The four dimensions on the scale
were pre-service teachers’ technology background,
pre-service teachers’ intention to wuse educational
technology in their teaching, pre-service teachers’ intention
to provide opportunities for their students to use technology
in the classroom, and the value of educational technology
for learning science. The factor analysis of the scale for the
present study revealed that the Kaiser-Meyer-Olkin (KMO)
value was .895, and the Bartlett’s Test of Sphericity value
was 2,963 (DF: 3655, p<0.000).) The four factors of the
scale accounted for 25.26%, 11.1%, 5.76%, and 4.84% of
the variance of the data, for a total of 46.96%. The
reliability of the questionnaire was measured through
Cronbach’s alpha, which was .915 for the entire scale.
Cronbach’s alphas were .902, .863, .837, and .874 for the
first, second, third, and fourth variables, respectively.

The data for pre-service science teachers’ self-efficacy
regarding educational technology were collected through
the “Self-Efficacy Perception for Technology Scale”, which
included 18 Likert-type items developed by Askar and
Umay[37]. The factor analysis of the scale demonstrated
that the KMO value was .791, and the Bartlett’s Test of
Sphericity value was 8,091 (DF: 153, p<0.000). The
reliability of the questionnaire was measured through
Cronbach’s alpha, which was .710 for the entire scale. The
levels of self-efficacy used in the study were based on
student teachers responses to the items on the scale, one
being the lowest and five being the highest.

Pre-service science teachers’ anxiety towards educational
technology was measured through the “State Anxiety Scale”
developed by Spielberg [38]. The scale consists of 20-Likert
type items. The Kaiser-Meyer-Olkin (KMO) value was .917,
and the Bartlett’s Test of Sphericity value was 4,635
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(DF: 190, p<0.000). The single factor accounted for
42,664% of the variance. The reliability of the questionnaire
was measured through Cronbach’s alpha, which was .930
for the entire scale.

2.3. Data analysis

Data were analysed using SPSS 18.0. The data were
analysed using correlations (Pearson), t-tests, and one-way
ANOVA. Pearson’s correlation was used to determine
whether there were any correlations amongst the variables.
T-tests were used to examine the relationships between each
country and the gendered responses to the items on the scale.
One-way ANOVA was used to determine the differences
amongst age groups in relation to their responses to the
items.

3. Results of Research

The analysis of the data showed a negative correlation
(r: -,156) between self-efficacy and anxiety and a positive
correlation between the two sub-dimensions of attitude
towards educational technology, intention to use technology
(r: ,248) and intention to provide students with
opportunities to use technology (r: ,306). This was
interpreted as a one-point increase in a pre-service teacher’s
self-efficacy regarding educational technology leading to
a,156-point decrease in the individual’s anxiety towards
educational technology. Likewise, a one-point enhancement
in a pre-service teacher’s self-efficacy regarding educational
technology will result in a ,248-point increase in the
pre-service teacher’s intention to wuse educational
technology and a ,306-point increase in his/her intention to
provide students with opportunities to use technology
(Table 1). The study did not find any statistically
meaningful correlations between self-efficacy and the
valuation of educational technology for learning, the third
sub-dimension of the attitude variable.

The study also revealed a statistically meaningful, albeit
negative, correlation between anxiety and the intention to
use educational technology (r: -, 228). The intention to
provide students opportunities to use technology was
r: -,169, and the valuation of educational technology for
learning was r: -,202. This finding was interpreted as one
point decline in anxiety towards educational technology,
resulting in a, 228-point improvement in a pre-service
teacher’s intention to use educational technology,
a ,169-point increase in a pre-service teacher’s intention to
provide students with opportunities to use technology and
a ,202-point increase in his/her belief in the value of
educational technology for learning.
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Table 1. The correlations amongst pre-service science teachers’ self-efficacy, anxiety, intention and valuation of educational technology
. Intention to use Inte.ntlon top rOque students Valuation of educational
Self-efficacy Anxiety technolo with opportunities to use technology for learnin
£y technology cehnology forfe &
Self-efficacy - -,156™ ,248" ,306™ ,047
Anxiety -,156™ - -,228" -,169™ 2027
Intention to use technology 248" -228" - ,666™" 318"
Intention t.()'pI'OVIdC students with 306" 169" 666" ) 480"
opportunities to use technology
Value of educatlon'al technology for 047 202" 318" 480" )
learning
N=726, * p<.05, ** p<.01
Table 2. Pre-service science teachers’ self-efficacy regarding educational technology in terms of age and gender
Country Age N Mean Std. Deviation ANOVA results
19-22 329 2,5723 ,54435
23-25 177 2,4144 ,46636 F: 661
Turkey 26-29 26 2,4786 ,49990 Sig: .576
30 and over 6 22130 67716 P=0.05
Total 538 2,4836 ,51902
19-22 120 4,2458 ,35311
23-25 56 4,2817 ,28836 F: 784
Switzerland 26-29 7 4,3810 ,46749 Sig: .504
30 and over 5 4,1000 54348 P=0.05
Total 188 4,2577 ,34442
Comparison Country N Mean Std. Deviation Result
Turkey 538 2.5072 46029 t: -47.678
Self- efficacy sig:.000*
Switzerland 188 42577 34442 p<0.05
Country Gender N Mean Std. Deviation Results
Male 181 2.5344 A7359 t-974
Turkey sig:.330
Female 357 2.4935 45345 p>0.05
Male 37 4.2568 30635 t.018
Switzerland sig:.985
Female 151 4.2579 .35407 p>0.05
Male 218 2.8267 78841 t:2.692
Total sig:.007*
Female 508 3.0179 91273 p<0.05

The strongest correlations were between the intention to
use educational technology and the intention to provide
students with opportunities to use technology (r: ,666) and
between the intention to provide students with opportunities
and the belief in the value of educational technology for
learning (r: ,480). This result suggests that a pre-service
teacher with strong intentions to use educational technology
has a very high possibility of providing his/her students
with opportunities to use educational technology. This result
is supportive of similar findings in the research conducted
by Efe (2011).

Pre-service student teachers’ self-efficacy regarding
educational technology

This section shows the findings of pre-service science

teachers’ self-efficacy regarding educational technology in
terms of age, gender and county. The study did not reveal
any statistically significant differences in the pre-service
science teachers’ self-efficacy regarding educational
technology in terms of age (Table 2). In general, pre-service
science teachers had a reasonable level of self- efficacy, and
participants in the 19-22 age group had the highest
self-efficacy of all groups.

The study did not find any statistically significant
differences amongst the Swiss pre-service science teachers
in terms of age (Table 2). They had higher self-efficacy
regarding educational technology in general than the
Turkish pre-service science teachers. The pre-service
teachers with the highest self-efficacy regarding educational
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technology were those in the 26-29 age group. Similarly,
the study did not reveal any statistically significant
differences amongst Turkish pre-service science teachers in
terms of age (Table 2). The highest self-efficacy regarding
educational technology was shown by the pre-service
teachers within the 19-22 age group, followed by the
pre-service teachers in the 23-25 age group. The pre-service
science teachers with the lowest self-efficacy were the
pre-service teachers age 30 and over, though the group
included only 6 participants. Although statistically not
significant, the pre-service teachers’ self-efficacy regarding
educational technology decreases with age. This finding
might be explained by the fact that younger pre-service
teachers are more inclined to use technology than older
pre-service teachers.

Table 2 shows pre-service science teachers’ self-efficacy
regarding educational technology in terms of gender. The
study did not find any statistically significant difference
between male and female Turkish pre-service science
teachers (p>.05). Similarly, there was no significant
difference between male and female Swiss pre-service
science teachers (p>.05). When all participants were
compared, there was a statistically significant difference

(p<.05) between male and female student teachers (Table 2).

Female student teachers had higher self-efficacy regarding
educational technology based on the means. It is evident
that Swiss pre-service science teachers show a higher level
of self-efficacy regarding educational technology than
Turkish pre-service science teachers (Table 2). The
differences between the groups are seen as statistically
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significant (p<.05).

Pre-service science teachers’ anxiety towards educational
technology

In this section, pre-service science teachers’ anxiety
towards educational technology was analysed in terms of
their age groups, gender and country.

The analysis of the data regarding Swiss pre-service
science teachers in terms of age did not reveal a statistically
significant difference (p>.05) amongst age groups with
respect to their anxiety towards educational technology
(Table 3). When means were considered, the highest level
of anxiety was shown by the participants in the 26-29 age
group, followed by pre-service science teachers in the 30
and over age group. Although statistically not significant,
this finding may suggest that younger pre-service science
teachers have less anxiety towards educational technology.

The ANOVA results reveal statistically significant
differences (p<.05) amongst the pre-service teachers from
Turkey in terms of their anxiety towards educational
technology (Table 3).

The ANOVA results for all participants show statistically
significant differences (r<.05) amongst the four age groups
in terms of their anxiety towards educational technology
(Table 3). The post hoc analysis through the Scheffe test
reveals that the statistically significant differences (r<.05)
are due to the differences between the 19-22 and 23-25 age
groups and between the 23-25 and 30 and over age groups
(Table 4).

Table 3. Pre-service science teachers’ anxiety regarding educational technology in terms of age and gender

Country Age N Mean Std. Deviation ANOVA results
19-22 329 2,8085 ,47391
23-25 177 2,6736 ,45837 F: 5565
Turkey 26-29 26 2,8000 ,67926 Sig: .001
30 and over 6 3.3000 61725 P<0.05
Total 538 2,7679 ,48801
19-22 120 2,5667 ,44312
23-25 56 2,6446 ,52281 F:1.450
Switzerland 26-29 7 2,9071 51513 Sig: .230
30 and over 5 2,7200 49573 P=0.05
Total 188 2,6066 ,47360
Comparison Country N Mean Std. Deviation Result
Turkey 538 2.7679 48801 t:3.931
Anxiety ) sig:.000*
Switzerland 188 2.6066 47360 p<0.05
Country Gender N Mean Std. Deviation Results
Male 181 2.8334 52265 t-2.224
Turkey sig:.027*
Female 357 2.7347 46673 p<0.05
Male 37 2.7459 .60855 t-2.012
Switzerland sig:.046*
Female 151 2.5725 42987 p<0.05
Male 218 2.8186 53769 t--3.358
Total sig:.001*
Female 508 2.6865 46167

p<0.05
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Table 4. Scheffe test for Turkish pre-service science teachers’ anxiety towards educational technology in terms of age

(I) age (J) age Mean Difference (I-J) Std. Error Sig.
23-25 ,13486* ,04464 ,029
19-22 26-29 ,00849 ,09823 1,000
30 and over -,49151 ,19855 ,107
19-22 -,13486* ,04464 ,029
23-25 26-29 -,12637 ,10103 ,668
30 and over -,62637* ,19995 ,021
*. The mean difference is significant at the 0.05 level.
Table 5. Pre-service science teachers’ intentions to use educational technology in their classes in terms of age
Source of Variance ss(llllizr(e)z fr]::dg(:rerf ((Ziff) SI(\l/{Je:rzs F-value p
Between groups 3.261 3 1.087
Turkey Within groups 387.133 534 125 1.499 214
Total 390.394 537
Between groups 139 3 .046
Switzerland Within groups 62.874 184 342 136 939
Total 63.014 187
Between groups 2.128 3 709
General Within groups 481.084 722 .666 1.604 363
Total 483.211 725
Table 6. Pre-service science teachers’ intentions to use educational technology in their classrooms in terms of gender
N Mean Std. Deviation Results
Turkey Male 181 42238 87865 t:.469
sig:.639
Female 357 4.2603 .84012 p>0.05
Switzerland Male 37 3.7590 45124 £.309
sig:.758
Female 151 3.7919 .60910 p>0.05
Total Male 218 4.1449 8395 £:.-360
sig: .719
Female 508 4.1211 .8070 p>0.05
Table 7. Pre-service science teachers’ intentions to use educational technology in their classes in terms of country
N Mean Std. Deviation Results
Turkey 538 42132 6656 t:6.561
sig:.000
Switzerland 188 3.8423 6719 p<0.05

The analysis of the data shows statistically significant
differences (p<.05) between the genders in terms of their
anxiety towards educational technology (Table 3). The
present study found that female participants had less anxiety
towards educational technology in each country and in total.
Swiss pre-service science teachers have less anxiety
towards educational technology than Turkish pre-service
science teachers based on the mean scores.

Pre-service  science  teachers’ attitudes towards
educational technology

Pre-service  science teachers’ attitudes towards
educational technology are analysed under three

sub-headings: their intentions to use educational technology
in their classrooms, their intentions to provide opportunities

for their students to use educational technology and their
valuations of educational technology for learning science.

Pre-service science teachers’ intentions to use educational
technology in their classrooms

The study did not reveal statistically significant
differences amongst age groups in terms of the pre-service
teachers’ intentions to use educational technology in their
classrooms (Table 5). Age was not a differentiating factor
for either Turkish or Swiss pre-service science teachers’
intentions to use educational technology in the future in
their teaching.

Table 6 shows that there are no statistically significant
differences (p>.05) between males’ and females’ responses
in terms of their intentions to use educational technology in
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their classrooms when they become teachers. When gender
is considered, there are no significant differences in Swiss
and Turkish students’ intentions to wuse educational
technology. The mean scores suggest that both groups of
pre-service science teachers have a high intention to use
educational technology in their classrooms (Table 6).
Pre-service science teachers’ attitudes towards using
educational technology in the future yielded a statistically
significant difference (p<.05) in terms of country (Table 7).
The mean difference shows that, although both groups
have a high intention to use educational technology in their
classes, Turkish pre-service science teachers have higher
scores in their responses for their intentions to use
educational technology in their classrooms in the future.
Pre-service science teachers’ intentions to provide
opportunities for students to use educational technology.
When pre-service science teachers were compared in
terms of their intentions to provide opportunities for
students to use educational technology, the study did not
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find any statistically significant differences amongst the
groups in terms of age (p>.05; Table 8). Age did not appear
to be a significant differentiating factor when examining
pre-service science teachers’ intentions to provide
opportunities for students to use educational technology for
both the Swiss and Turkish participants.

The present study does not find statistically significant
differences (p>.05) between male and female pre-service
science teachers in terms of their intentions to provide
opportunities for students to use educational technology
when the Swiss and Turkish participants were analysed
separately (Table 8).

The mean scores show that in both groups, male
pre-service science teachers have slightly higher intentions
to provide opportunities for students to use educational
technology. When all pre-service science teachers are
considered, a statistically significant difference is seen
between male and female pre-service science teachers.

Table 8. Pre-service science teachers’ intentions to provide opportunities for students to use educational technology during science classes in terms of their

age groups
Source of Variance ss:lizr(e)z Degree Ziff)freedom 51:1/{325 F-value p
Between groups 3.352 3 1.117
Turkey Within groups 428.682 534 .803 1.392 224
Total 432.034 537
Between groups 1.346 3 449
Switzerland Within groups 98.496 184 .535 .838 475
Total 99.842 187
Between groups 5.631 3 1.877
General Within groups 594.879 722 .824 2.278 .078
Total 600.509 725

Table 9. Pre-service science teachers’ intentions to provide opportunities for students to use educational technology in science classes in terms of gender

N Mean Std. Deviation Results

Turkey Male 181 4.0260 88383 t-1.070
sig:.285

Female 357 3.9384 90334 >0.05

Switzerland Male 37 3.3649 36985 t-918
sig:.360

Female 151 3.2417 79359 >0.05

Total Male 218 3.9138 9278 £:-2.485
sig: .013*

Female 508 3.7313 8558 p<0.05

Table 10. Pre-service science teachers’ intentions to provide opportunities for students to use educational technology during science classes in terms of
country

N Mean Std. Deviation Results
Turkey 538 3.9678 8969 t:9.666
sig: .000*
Switzerland 188 3.2660 7306

p<0.05
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The study reveals that with respect to providing
opportunities for their students to wuse educational
technology, both the Swiss and Turkish pre-service science
teachers have high scores (Table 9). However, they do not
display statistically significant differences (p<.05) in terms
of gender. When all students are considered, there are
statistically significant differences between male and female
pre-service science teachers. In both groups, male
pre-service science teachers score higher, which likely leads
to statistically significant differences when the total number
of pre-service science teachers is considered.

When the pre-service science teachers are compared
according to country, the Turkish pre-service science
teachers have higher scores in their attitudes towards the
value of educational technology for learning (Table 10). The
differences are statistically significant (p<.05).

Pre-service science teachers’responses to the value of
educational technology for learning science

In this sub-section, the findings and discussion related to

pre-service science teachers’ attitudes towards the value of
educational technology are provided in regards to age,
gender and country variables.

Table 11 shows that, in terms of age group, there are no
statistically ~ significant differences (p<.05) between
pre-service science teachers from Switzerland and Turkey.

Table 12 shows the comparison of student teachers’
attitudes towards the value of educational technology for
learning science in relation to gender. The table does not
reveal statistically significant differences between males
and females in terms of their attitudes towards the value of
educational technology. Gender does not appear to be a
differentiating factor for Swiss and Turkish pre-service
science teachers in this respect. When the mean scores are
examined, it is evident that, in both groups of pre-service
science teachers, female students have a more positive
attitude towards the value of educational technology in
learning (Table 12). However, this difference is not
statistically significant.

Table 11. Pre-service science teachers’ responses to the value of educational technology for learning science in terms of age

Source of Variance sS(;I:rzz fr]:ee(%:z (Odf ) 51:1/{325 F-value p
Between groups 1.873 3 .624
Turkey Within groups 236.066 534 442 1.412 238
Total 237.938 537
Between groups 721 3 240
Switzerland Within groups 83.712 184 455 528 .663
Total 84.433 187
Between groups 1.977 3 .659
General Within groups 339.559 722 470 1.402 241
Total 341.537 725

Table 12. Pre-service science teachers’ responses to the value of educational technology for learning science in terms of gender

N Mean Std. Deviation Results

Turkey Male 181 4.1776 70677 .84
sig:.377

Female 357 4.2313 .64407 p>0.05

Switzerland Male 37 3.8127 70255 (298
sig:.766

Female 151 3.8496 .66645 p>0.05

Total Male 218 4.1157 71769 039
sig: .969

Female 508 4.1178 67319 p>0.05

Table 13. Pre-service science teachers’ responses to the value of educational technology for learning science in terms of gender

N Mean Std. Deviation Results
Turkey 538 42132 6656 t:6.561
sig:.000

Switzerland 188 3.8423 6719

p<0.05
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When the pre-service teachers are compared in relation to
their countries, significant differences (p<.05) were found
in their attitudes towards the value of educational
technology for learning (Table 13). The mean scores show
that, although both student groups display a positive attitude
towards the value of educational technology for learning,
Turkish pre-service science teachers have a more positive
attitude.

4. Discussions

The study revealed that there were not any statistically
significant differences in the pre-service science teachers’
self-efficacy regarding educational technology in terms of
age and gender. This result is in line with the findings of
Tuncer and Tanas[39], who did not report any significant
differences amongst pre-service teachers in terms of age.
Previous research on the topic generally does not report any
statistically significant difference in self-efficacy in terms of
gender [24]. By contrast, Erdemir, Bakirc1t & Eyduran[40]
found that female teachers had a higher level of
self-efficacy than male teachers in using educational
technology. Durnell, Haag & Laithwaite[41], when
comparing Scottish pre-service teachers with Romanian
pre-service teachers, found that Scottish pre-service
teachers were better in beginning skills, whereas Romanian
pre-service teachers were better in advanced skills. Li and
Kirkup[42] found that English pre-service teachers enjoyed
using computers more than Chinese pre-service teachers,
but Chinese pre-service teachers had a higher level of
self-efficacy regarding computers. Similarly, in a much
earlier study, Makrakis[43] compared Japanese pre-service
teachers with Swedish pre-service teachers in terms of
computer self-efficacy. The study revealed differences
between the two cultures. Swedish pre-service teachers had
higher level of self-efficacy regarding computer usage than
Japanese pre-service teachers.

The findings of the study also displayed that while there
was differences among Turkish science student teachers’
anxiety to educational technology, there was not any
statistically significant among science student teachers’ in
terms of student teachers’ anxiety toward educational
technology. Different studies have focused on anxiety
towards educational technology, particularly computers
[44,45]. Studies on anxiety towards technology in terms of
age differences have yielded different results. Kobili, Togia
& Malliari[46]. found that older people have more anxiety
towards computers. The study by Tsai, Lin & Tsai[47] did
not find any relationship between age and anxiety towards
educational technology. The present study supports the
previous finding that age differences do not appear to be
important in anxiety towards educational technology.

The present study found that gender differences were
statistically significant in terms of anxiety towards
educational technology. Over the years, studies of gender
differences in anxiety towards educational technology have
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reported different results. Dupin-Bryant [48] reported that
male participants had more computer anxiety than female
participants. By contrast, Durndell and Haag [49],
Abdelhamit [50] and Todman[51] found that male
participants had less anxiety towards computers than female
participants. Tekinarslan [34] reported similar anxiety levels
in the two genders towards technology. The present study
found that female participants had less anxiety towards
educational technology in each country and in total. The
analysis of the data shows statistically significant
differences between the genders in terms of their anxiety
towards educational technology. Swiss pre-service science
teachers have less anxiety towards educational technology
than Turkish pre-service science teachers based on the mean
scores. Harris, Kemmerling & North[52], in an intercultural
comparative study, found that Thai and Tanzanian
participants had a higher level of computer anxiety than
participants from Hong Kong. Tanzanian pre-service
teachers had the highest level of computer anxiety
compared to Tanzanian, Chinese, Malaysian, Thai, New
Zealander and Hong Kong students. Yaghi & Abu-Saba [53],
(1998) found that French- and Arabic-speaking Lebanese
teachers had higher levels of computer anxiety than
English-speaking Lebanese teachers. In a comparative study,
Tekinarslan[34] found that Turkish university students had a
higher level of anxiety towards computers than Dutch
university students.

The findings of the study revealed that science student
teachers have positive attitude toward educational
technology. When the literature is examined, it is evident
that several studies report a positive pre-service teacher
attitude towards educational technology [54,55]. Similarly,
Baki, Yalginkaya, Ozpmar & Uzun[56]. report positive
pre-service teacher attitudes towards using technology in
learning. The present study, also, supports previous studies
that found that pre-service teachers have positive attitudes
towards providing opportunities for their students to use
educational technology in the classroom [57,36]. Efe[36]
did not find any statistically significant differences between
the genders in terms of their intentions to provide
opportunities for their students to wuse educational
technology. Educational technology generally contributes to
a positive learning environment [58,59], and the results
show that pre-service science teachers are well aware of this
fact.

5. Conclusions

In this study, pre-service science teachers’ anxiety,
self-efficacy and attitudes regarding using educational
technology are examined. The study is a cross-cultural
investigation; it focuses on and compares pre-service
science teachers from Switzerland and Turkey. The Turkish
government regards the use of educational technology in the
classroom as an essential part of educating young
generations, and it is spending a considerable amount of
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money through an ambitious project called ‘Fatih’, which
includes providing a tablet for all students in compulsory
education and interactive Smart Boards for each classroom.
Science is a subject that has the most potential for using
educational technology. Therefore, it is crucially important
for future teachers to be able use educational technology in
and out of the classroom. To educate pre-service science
teachers during teacher education courses to use educational
technology, it is important to understand their anxiety,
self-efficacy and attitudes towards educational technology.

The study revealed that pre-service science teachers had a
high level of self-efficacy, an average level of anxiety and a
high level of positive attitudes towards educational
technology, and it also revealed that self-efficacy, anxiety
and attitudes regarding educational technology are
correlated. The study found that age was not a
differentiating factor for self-efficacy and attitudes, whereas
it was an important factor for anxiety towards educational
technology only for the Turkish participants. In the same
vein, gender was only a differentiating factor for anxiety for
the Turkish pre-service science teachers. The Swiss
participants had a higher level of self-efficacy and a lower
level of anxiety than the Turkish pre-service science
teachers. The Turkish pre-service science teachers had
better attitudes towards educational technology.
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