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Abstract: The aim of this study is to investigate factors correlated with the de-
velopment of ICT competencies of future preschool teachers. There are a lot of factors
that can be in correlation with the level of ICT competencies of preschool teachers
and their intentions to use ICT in education. Based on different research, we extracted
some of these factors, such as perceived usefulness, subjective norm, perceived ease of
use, self-efficacy, and attitudes towards computer use. Data were collected from 48 stu-
dents from the Faculty of Education in Jagodina, using a survey questionnaire during
the school year of 2018/2019, from which 15 students were master pre-service pre-
school teachers (5" year), and others were in the first year of study. Results indicated
that there was a significant correlation between the mentioned factors. Also, from the
results, the master preschool teacher level of ICT competencies are higher than bach-
elor preschool teachers’ level of ICT competencies, although not significantly. On the
other hand, master students’ intentions to use ICT in education, perceived usefulness,
perceived ease of use, self-efficacy, and attitudes towards computer use were on a sig-
nificantly higher level, compared with bachelor students. The results of the research
can be useful in the development of curriculum at the faculties for future preschool
teachers. Improving preschool teachers ICT competencies could be achieved with new
elective ICT courses for preschool teacher students, practice in preschool institutions
and personal professional development.

Keywords: ICT competencies, preschool teacher, preschool teachers’ education,
preschool teachers’ competences.

Introduction

New scientific and technological achievements and the tendency of people
towards a better, richer and more humane society, led to the fact that during
the second half of the 20®™-century society start changing from an industrial
to a digital society (Milutinovi¢ 2016). Thus, it is important for students to de-
velop learning skills, often called the capacity of “learning to learn” (Anderson
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2008). For learning these skills, appropriate use of technology by teachers in
education is important (Teo, Milutinovi¢ 2015), and this could also be applied
to preschool teachers. Therefore, faculties for preschool teachers are expected
to prepare preschool teachers to adequately use technology in education (Brun,
Hinostroza 2014).

Studies have shown that despite increasing access, and a potential advan-
tage in teaching information and communication technology (ICT) abilities to
strengthen or transform teaching, preschool teachers seldom use computers in
education (Barak 2014; Russell, Bebell, O’'Dwyer, Duffany 2003). Consequent-
ly, faculties for preschool teachers have engaged in various efforts to re-shape
their curriculum (Ottenbreit-Leftwich, Glazewski, Newby, Ertmer 2010). More
precisely, they are incorporating technology into every aspect of the curricu-
lum, allowing preschool teachers to understand the pedagogical reasons for
using technology (Polly, Mims, Shepherd, Inan 2010). Previous research iden-
tified various approaches that may develop the ICT competencies that future
preschool teachers will require (Chien, Chang, Yeh, Chang 2012). Sill, promot-
ing ICT competencies for preschool teachers in an integrated and cross-curric-
ular manner requires multiple strategies (Kay 2006).

The intention of preschool teachers to use computers is directly correlated
to the real use of computers by preschool teachers, as shown by several stud-
ies (Milutinovi¢ 2009; Tondeur, Aesaert, Prestridge, Consuegra 2018). Some
studies have aimed at preschool teachers characteristic correlated with their
ICT competencies, such as “ease of use” or “subjective norm” (Tondeur, Aesaert,
Prestridge, Consuegra 2018; Holland Piper 2016). These correlations are espe-
cially important as it has been discovered that preschool teachers’ individual
ICT characteristic (attitudes, ease of use, subjective norm) have a great effect
on their use of technology in education (Teo, Milutinovi¢ 2015).

Preschool teachers are faced with numerous problems, from deficiency of
resources and time to deficiency of necessary knowledge and experiences for
successful integration of computers in education. The extent to which students
develop their ICT competencies will depend on how much teachers and pre-
school teachers use computers and in which way (Milutinovi¢ 2016). Because
of the reasons mentioned above, research is continuously trying to give an an-
swer to the question of what the variables that have influence in the usage of
computers in education are.

The main aim of this study is to explore factors correlated with the de-
velopment of ICT competencies of future preschool teachers. Based on differ-
ent research (Teo, Milutinovi¢ 2015; Tondeur, Aesaert, Prestridge, Consuegra
2018; Sanchez-Prieto, Olmos-Miguelanez, Garcia-Penalvo 2016), we extract-
ed some of these factors, such as perceived usefulness, subjective norm, per-
ceived ease of use, self-efficacy, and attitudes towards computer use. Research
should also explore if there is a difference between the master preschool
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teacher level of ICT competencies and bachelor preschool teachers’ level of
ICT competencies.

Literature review

In the literature, many studies have been conducted to quantitatively mea-
sure pre- or in-service teachers’ technology competency (Chien, Chang, Yeh,
Chang 2012; Sang, Tondeur, Ching, Dong 2015). Due to the increasing impor-
tance of ICTs in all human activities, acceptance of technology by an individual
is constantly studied and developed with many accepted models (Sanchez-Pri-
eto, Olmos-Miguelanez, Garcia-Penalvo 2016). Some of these models are The-
ory of Reasoned Action - TRA, Theory of Planned Behavior - TPB, Technology
Acceptance Model - TAM and Unified Theory of Acceptance and Use of Tech-
nology - UTAUT. Among all of these most commonly used model is TAM (Davis,
Bagozzi, Warshaw 1989). However, in this research a model of correlation will
be used, due to the small sample.

According to Julie Pallant (2007), correlation describes the strength and
direction between two variables. Depending on the level of measurements of
variables and nature of the data, there are different statistical indicators. Cor-
relation between variables can be measured by Pearson’s coefficient (r) and
Spearman’s rho coefficient (r ). Pearson’s coefficient is compatible with unitary
variables, while Spearman’s rho coefficient is compatible with ordinal variable
or when variables do not meet the requirements of Pearson’s coefficient (Pal-
lant, 2007).

Perceived usefulness, perceived ease of use, attitude towards computer
use, subjective norm and self-efficiency are given by using hypotheses and
are empirically supported as basic predictors for accepting the given infor-
mational system or technology by the user. Perceived usefulness is “defined
as the prospective user’s subjective probability that using a specific applica-
tion system will increase his or her job performance within an organizational
context”, perceived ease of use “refers to the degree to which the prospective
user expects the target system to be free of effort” and attitude towards com-
puter use designates “an individual’s positive or negative feelings (evaluative
affect) about performing the target behavior” (Davis, Bagozzi, Warshaw 1989).
Subjective norm is the conviction “the perceived social pressure to perform
or not to perform the behavior” in question (Ajzen 1991). In studies about ac-
cepting technology, the subjective norm is one person conviction that people
important to them think that they should or shouldn’t accept technology. In
another word, that is the extent to which pre-service teachers and pre-service
preschool teachers experience demanding “important” or reference other indi-
viduals to use technology, which can relate to their colleagues, professors, and
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headmasters university institutions (Milutinovi¢ 2016; Wong 2015; Teo, Milu-
tinovi¢ 2015). Self-efficacy is a concept from Bandura’s social cognitive theory
(Bandura 1978). Albert Bandura (1978) defines it as a personal judgment of
“how well one can execute courses of action required to deal with prospective
situations”. This definition of self-efficacy has been adopted as the assessment
of one’s own ability to use an information system (Compeau, Higgins 1995;
Allan, Will 2008). Thus said, self-efficacy could be defined as the preschool
teachers’ belief in their own skills to produce an improvement in their students’
learning (Van Dinther, Dochy, Segers, Braeken 2013).

PU, PEU, and ATCU are variables that were investigated in many studies
that showed their correlations (Cheung, Vogel 2013; Motaghian, Hassanzadeh,
Moghadam 2013; Teo, Milutinovi¢ 2015). Other studies have proven that sub-
jective norm has a direct impact on perceived usefulness and perceived ease of
use, and therefore, is correlated with these two variables (Schepers, Wetzels
2007; Venkatesh, Davis 2000; Teo, Milutinovi¢ 2015; Wong 2015). The effect
that self-efficacy has on technology acceptance has been explored with good
results both with teachers and students (Nam, Bahn, Lee 2013; Tarhini, Hone,
Liu 2014; Wong, Teo, Russo 2012).

From the above-mentioned literature review, the next research tasks were
formulated.

The first task is to investigate the level of pre-service preschool teachers’
ICT competence, perceived usefulness, perceived ease of use, attitude towards
computer use, subjective norm, self-efficacy and intention to use ICT in their
future preschool practice.

The second task is to determine if there is a correlation between pre-ser-
vice preschool teachers’ ICT competence and intentions to use ICT with their
perceived usefulness, perceived ease of use, attitude towards computer use,
subjective norm and self-efficacy. Also, it should be determined is it positive or
negative correlation, a strong or weak one.

The third task is to find if there is a difference between first-year and mas-
ter students’ intentions to use ICT in the future, ICT competence, perceived
usefulness, perceived ease of use, attitude towards computer use, subjective
norm and self-efficacy.

Method

Purpose of the study
Given the fact that preschool teachers seldom use computers in education,

there are already many instruments available to quantitatively measure pre-
or in-service teachers’ technology competency (Chiena, Changabc, Yehc, Chang
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2012; Sang, Tondeur, Ching, Dong 2015) that could be applied on measuring
ICT competencies of pre-service preschool teachers. Therefore, the present
study aims to investigate variables that are correlated with the development of
ICT competencies of future preschool teachers.

Aim of the study

The aim of this study is to research variables that could be correlated with
ICT competencies and the intention of future preschool teachers in using com-
puters in education. Based on the literature review, factors that could be cor-
related with the intention to use computers are extracted. Also, the aim of this
study is to compare and to determine if there are any differences between the
ICT competencies of master pre-service preschool teachers and the ICT compe-
tencies of the first year of pre-service preschool teachers.

Sample

This research is focused on pre-service preschool teachers. Participants
were students from the Faculty of Education in Jagodina using a survey ques-
tionnaire during the school year of 2018/2019. There was 45 students in to-
tal , from whom 15 students were master pre-service preschool teachers, and
others were in the first year of study. Undergraduate students had studied and
passed the obligatory ICT subject in the first year, while master students had
studied and passed one more obligatory ICT subject.

Participants had the right to stand down from the survey at any time, and
they were informed of the purpose of the survey. Participation was voluntary,
and students did not gain any material benefits from the survey.

Measure

For the purposes of this study, the questionnaire was constructed to mea-
sure students’ intentions of using computers in education. The entire scale
comprised 24 items (see Appendix). Variables PU, PEU, ACTU, SN, SE, and BI
that were used in the questionnaire were taken and adapted (translated to the
Serbian language) from various sources cited in the Appendix. Respondents
were asked to rate each statement on a five-point Likert scale with meaning
1 - totally disagree to 5 - totally agree. Cronbach’s Alpha (a) was used as esti-
mates for scale reliability. It is recommended that the value is equal to or great-
er than 0,70 (Schumacker, Lomax 2010). Composite reliability of the proposed
constructs is between 0,71 and 0,95, as shown in Table 1.
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Data analysis

The data was analyzed using correlation model in SPSS, consistent with
how hypotheses are conceptually and statistically expressed and this is use-
ful for analyzing the relationship between latent and observed variables. This
analysis involves testing the first data normality.

The non-parametric Mann-Whitney test was used for determinating dif-
ferences between ICT competencies of bachelor and master students. This test
has the great advantage of being used for small samples of subjects (five to
20 participants). It can also be used when the measured variables are of an
ordinal type and were recorded with an arbitrary scale (Nachar 2008). The
Mann-Whitney U test is one of the most commonly used non-parametric tests
in behavioral sciences (Kasuya 2001).

Results

Descriptive analysis

Using SPSS software, we determined descriptive statistics if items. Aiming
to facilitate the evaluation of the intention of the Preschool Education Teacher
Bachelor’s Degree students towards ICT use and their ICT competencies, below
we present the descriptive analysis, organized by constructs, in Table 1.

As we can see in Table 1, the scores obtained show the students’ inclina-
tion towards the use of ICT in their future educational practice and all other
measured items, with scores above 4, out of a maximum of 5, for most of the
items.

ICTCOMP = ICT Competence (ICTC-PU = the ability to use ICT for facilitat-
ing student learning competencies in using ICT; ICTCID = the ability to manage
ICT for their own teaching purposes (ICTCID))
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Table 1: Descriptive statistics of the items

Item Minimum Maximum Median Mean Std. Deviation
ICTC-PU1 2.0 5.0 4.5 4.29 0.85
ICTC-PU2 2.0 5.0 4.0 3.98 0.91
ICTC-PU3 2.0 5.0 4.0 4.21 0.85
ICTC-PU4 2.0 5.0 4.0 4.17 0.78
ICTC-PU5 3.0 5.0 4.0 4.33 0.66
ICTC-PU6 2.0 5.0 4.0 4.21 0.77
ICTC-PU7 2.0 5.0 4.0 4.10 0.78
ICTC-PU8 2.0 5.0 4.5 4.35 0.76
ICTC-PU9 3.0 5.0 4.0 4.29 0.71
ICTC-PU10 3.0 5.0 5.0 4.46 0.71
ICTC-PU11 1.0 5.0 4.5 4.13 1.10
ICTCID1 2.0 5.0 4.0 4.13 0.91
ICTCID2 .0 5.0 4.0 3.69 1.13
ICTCID3 .0 5.0 4.0 4.06 1.02
ICTCID4 .0 5.0 4.0 3.98 1.00
ICTCID5 .0 5.0 4.0 3.90 1.02
ICTCID6 .0 5.0 4.0 4.02 0.96
ICTCID7 .0 5.0 4.0 3.98 1.06
ICTCID8 1.0 5.0 4.0 4.04 1.01
PU1 1.0 5.0 5.0 4.42 0.92
PU2 2.0 5.0 5.0 4.40 0.79
PU3 2.0 5.0 5.0 4.56 0.68
PU4 2.0 5.0 5.0 4.52 0.71
SN1 1.0 5.0 4.5 4.19 1.00
SN2 1.0 5.0 4.0 4.15 1.07
SN3 2.0 5.0 4.0 4.31 0.80
PEU1 2.0 5.0 5.0 4.38 0.76
PEU2 2.0 5.0 4.0 4.23 0.75
PEU3 3.0 5.0 4.5 4.35 0.73
PEU4 2.0 5.0 5.0 4.35 0.84
PEU5 2.0 5.0 5.0 4.31 0.83
SE1 1.0 5.0 4.0 4.08 1.07
SE2 1.0 5.0 4.0 4.21 0.90
SE3 2.0 5.0 4.0 4.33 0.75
ATCU1 2.0 5.0 5.0 4.42 0.74
ATCU2 3.0 5.0 5.0 4.56 0.58
ATCU3 3.0 5.0 5.0 4.54 0.58
ATCU4 3.0 5.0 4.5 4.40 0.68
BI1 2.0 5.0 4.0 4.19 0.89
BI2 2.0 5.0 4.0 4.17 0.78
BI3 2.0 5.0 4.0 4.31 0.78
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Descriptive statistics of the variables are given in Table 2. All mean scores
were above the midpoint of 2.5, indicating positive responses to the constructs.

Table 2: Descriptive statistics of the constructs and composite reliability.

Variable Mean Std.Deviation Skewness Kurtosis Cronbach’s Alpha (a)

SN 4.22 0.83 -1.37 2.05 0.82
PU 4.47 0.63 -0.9 -0.39 0.81
PEU 4.32 0.59 -0.52 -0.71 0.82
ATCU 4.48 0.47 -0.55 -0.58 0.71
SE 4.21 0.79 -1.47 2.84 0.84
ICTCOMP 4.12 0.67 -0.88 0.92 0.95
BI 4.22 0.70 -0.86 0.28 0.83

Note. SN = Subjective norm; PU = perceived usefulness; PEU = perceived ease of use;
ATCU = attitude toward computer use; SE = Self-efficacy; ICTCOMP = ICT Competence;
BI = behavioural intention.

The standard deviations ranged from 0,47 to 0,86, reflecting a fairly nar-
row spread in participants’ responses around the mean. In order for the reli-
ability of the applied measuring scale, ie, the Cronbach Alpha («) was adequate,
value is recommended to be 0,70 or bigger (De Vellis 2003). All reliability (ie.
internal consent) of all constructs were between 0,71 and 0,95 as shown in
Table 1.

Correlations between variables were measured using Spearman’s rank
correlation coefficient because preconditions for Pearson’s linear correlation
were not met. Values are shown in Table 3. Obtained correlation coefficients
mostly showed positive relations between seven variables in the study, and all
of the relations were significant.

Table 3: Correlations between constructs.

PU SN PEU SE ATCU BI
SN 0.549"
PEU 0.636™ 0.389™
SE 0.595" 0.352° 0.667"
ATCU 0.651" 0.431" 0.677" 0.650™
BI 0.446™ 0.424" 0.450™ 0.390™ 0.562™

ICTCOMP 0.654™ 0.499" 0.658" 0.671" 0.503" 0.451"

** Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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As testing variables PU, SN, PEU, SE, ACTU, BI has shown that they didn’t
have a normal distribution, the non-parametric Mann-Whitney test was used
to determine differences between answers from the first year bachelor stu-
dents and master students. All results of Mann-Whitney test are shown in Ta-
ble 4. There were statistically significant differences between the responses of
the first year student and master students at the level of significance p < 0,05
for all variables except for SN and ICTCOMP in favor of the master students.

Table 4: Descriptive statistics for all variables and Mann—Whitney test.

Mann-Whitney u Tect

Group N Mean Std.Dev. Median U z p r
0AS 33 4.36 0.65 4.50

PU MAS 15 4.73 0.50 5.00 15150 -2.25 0.024 -0.32
Total 48 4.47 0.63 4.75
OAS 33 419 0.83 4.33

SN MAS 15 427 0.84 433 231.00 -0.37 0.708 -0.053
Total 48 4.21 0.83 4.33
OAS 33 4.20 0.64 4.20

PEU MAS 15 4.60 0.36 4.60 157.00 -2.04 0.041 -0.29
Total 48 4.32 0.59 4.40
0AS 33 4.03 0.85 4.00

SE MAS 15 4.60 0.42 4.67 141.00 -241 0.016 -0.35
Total 48 4.21 0.79 4.33
OAS 33 4.32 0.47 4.25

ATCU MAS 15 4.82 0.26 500 5450 -3.48 0.001 -0.50
Total 48 4.48 0.47 4.50
0AS 33 4.06 0.67 4.00

BI MAS 15 4.58 0.65 500 124.00 -2.81 0.005 -0.31
Total 48 4.22 0.70 4.33
0AS 33 40.4 0.60 40.5

ICTCOMP MAS 15 4.30 0.76 458 167.50 -1.78 0.075 -0.26
Total 48 4.12 0.66 4.16
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Discussion

According to educational authorities, ICT is expected to be broadly orga-
nized for teaching and learning in schools (Tondeur, Aesaert, Prestridge, Con-
suegra 2018). Consequently, ICT competencies were implemented for students
in school, and have only recently started implementing pre-service preschool
teachers (Kennisnet 2012). Promoting ICT competencies is a challenge for
most education institutions (Gao, Wong, Choy, Wu 2011; Ottenbreit-Leftwich,
Glazewski, Newby, Ertmer 2010) because multiple strategies are demanded in
order to be successful. The aim of this study was to investigate pre-service pre-
school teachers’ ICT competencies and answers to three tasks from the litera-
ture review, ie, the level of pre-service preschool teachers’ ICT competencies,
factors that have an impact on pre-service preschool teachers’ determination
to use ICT in teaching, and also to determinate if there are differences between
first-year pre-service preschool teachers’ and master pre-service preschool
teachers’ ICT competencies.

The answers to the first research task are shown in Table 1 and Table 2.
Pre-service preschool teachers would use technology in their teaching in the
future since almost all scores are above 4. All variables’ values were above
mean value, which indicates that all answers were positive. However, (re)de-
signing ICT-applications and evaluating pupils with the help of ICT are fields
where teachers should work more so that students would be more confident
about this.

As far as the second research task is concerned, the results of this study
showed that all factors are in strong correlation between each other (see Table
3), except for subjective norm and self-efficacy which are in weaker correlation.
Thus, this implyies that perceived usefulness, perceived ease of use, attitude to-
ward computer use, subjective norm and self-efficacy are the factors that have
an impact on pre-service preschool teachers’ ICT competencies and intentions
to use computers in education.

Based on the results, ICT competencies is mostly influenced by self-efficacy,
which is in strong correlation with perceived ease of use and attitude toward
computer use. The results are consistent with the fact that the main barrier
for the integration of technology is considered to be lack of preschool teachers’
self-confidence (Ertmer 2005; Hermans, Tondeur, van Braak, Valcke 2008).

On the other hand, for the third research task, the Mann-Whitey test (see
Table 4) showed that master pre-service preschool teachers have higher ICT
competencies than first-year pre-service preschool teachers, although not sig-
nificantly. This indicates that with more ICT subject during pre-service pre-
school teachers’ education, they would have higher ICT competencies. Although
this does not mean that a bigger number of ICT subjects would necessarily be
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better, future studies should focus on what is the optimal number of ICT sub-
jects during someone’s education. While the subjective norm and ICT com-
petencies didn’'t show a significant difference between first-year and master
students, perceived usefulness, perceived ease of use, self-efficacy, attitude to-
ward computer use, and behavioral intention showed that there is a significant
difference between first-year and master students in favor of master students.
Since almost all variables are in strong correlation (see Table 3), it's expected
that if one variable has a significant difference between first-year and master
students, some other variables will have a significant difference. These results
show that the people that are students’ role modes should encourage them to
use more technology, and educators should spend more time teaching students
about integrating ICT in education.

Implications for practice

The study’s results contribute towards showing which factors have an
impact on students’ ICT competencies and intention of using computers and
if there are differences in ICT competencies between first-year students and
master students. The obtained results give guidelines and recommendations
for further improvement of pre-service preschool teachers’ education.

As the subjective norm and attitudes towards computer use have proven
to be very important in shaping the intentions of using computers, and their
actual application, it is most important that education faculties’ curriculum
should integrate ICT in all subjects where this is possible. The Univerity’s prac-
tice should support future preschool teachers’ ICT abilities and, with that in
mind, various training courses and workshops should be developed. Only with
a well-developed ICT application system in all segments of education and the
corresponding influence of teachers as role models, can students develop pos-
itive attitudes and intentions towards computer use in education, and hence,
gain ICT competencies.

Lastly, it should be said that a big factor in gaining higher ICT competen-
cies is personal professional development. Various online courses are available
and could help in raising preschool teachers’ ICT competencies.

Conclusion

It could be concluded that integration of ICT is an important and complex
process and there are a lot of factors that could influence preschool teachers’
ICT competencies and intentions to use computers in their teaching.

It's clear that even with good knowledge of using technology, psycho-so-
cial aspects of using technology will have a big impact on students. Integration
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of ICT is planned in accordance with preschool institutions’ needs and has a sig-
nificant influence on the learning process. As today ICT is present in all spheres
of life as well as for all age- groups, it is necessary to start with the correct
and timely application and education of the youngest age group. For optimal
effect, preschool teachers have to adapt to all changes in technology. Preschool
teachers, in addition to making decisions on the use of adequate technology,
depending on the type and subject being processed, cannot resist the use of
ICT but must accept and apply them in a timely manner. From all of the above,
students must be able to practice the use of ICT in the process of education, but
also to be provided with good examples and practices in order to better devel-
op the application of the learned in the future work of the preschool teachers.
It is necessary to refer them to new achievements and understanding these
achievements in order to properly use them in their work. Preschool teachers
have an impact on intentions and behavior but that’s not enough, given that
the vast majority of pre-school institutions are not adequately supplied with
appropriate ICT equipment. As a result, preschool teachers during their work
are unable to apply and evaluate theoretically acquired knowledge related to
the use of ICT in education.

Despite all measures and precautions in our methodology, there are some
limits. First, the data is collected by self-reporting, which has its own advan-
tages, but it can lead to a common-method variance, and thus falsely increases
the values of the accurate relationships between variables. Second, choosing
students, future preschool teachers, seemed like a good solution. On the other
hand, the lack of practice in the integration of ICT in real-life educational pro-
cess could lead to the representation of a false image.

From a theoretical perspective, the study investigated the research task
to assess the situation at different levels of use for teaching. The results should
be applied in practice and so contribute to the improvement of teaching and
learning processes.

References

Ajzen, 1. (1991). The Theory of Planned Behavior. Organizational Behav-
ior and Human Decision Processes, 50, 179-211. https://doi.org/10.1016/0749-
5978(91)90020-T

Allan, Y. & Will, M. (2008). Exploring teacher acceptance of e-learning tech-
nology.Asia-Pacific Journal of Teacher Education, 36, 229-243. https://doi.
org/10.1080/13598660802232779

Anderson, R. (2008). Implications of the information and knowledge society
foreducation. In J. Voogt, G. Knezek (Eds.), International handbook of information tech-
nologyin primary and secondary education (pp- 5-22). New York: NY: Springer.

Bandura, A. (1978). Self-efficacy: Toward a unifying theory of behavioral change.

458


https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1080/13598660802232779
https://doi.org/10.1080/13598660802232779

PROFESSIONAL COMPETENCES FOR TEACHING IN THE 215" CENTURY

Psychological Review, 84, 191-215. https://doi.org/10.1016/0146-6402(78)90002-4

Barak, M. (2014). Closing the Gap Between Attitudes and Perceptions. Journal of
Science, 1-14. 4 https://doi.org/10.1007 /s10956-013-9446-8

Brun, M. & Hinostroza, |. E. (2014). Learning to become a teacher in the 21st cen-
tury: ICT integration in Initial. Educational Technology & Society, 222-238.

Cheung, R. & Vogel, D. (2013). Predicting user acceptance of collaborative tech-
nologies: An extension of the technology acceptance model for e-learning. Computers&
Education, 63, 160-175. https://doi.org/10.1016/j.compedu.2012.12.003

Chien, Y.-T., Chang, C.-Y, Yeh, T.-K. & Chang, K.-E. (2012). Engaging pre-service
science teachers to act as active designers of technology integration: A MAGDAIRE
framework. Teaching and Teacher Education, 28, 578-588. https://doi.org/10.1016/j.
tate.2011.12.005

Compeau, D. R. & Higgins, C. A. (1995). Computer Self-Efficacy: Develop-
ment of a Measure and Initial Test. MIS Quarterly, 19(2), 189-211. https://doi.
org/10.2307/249688

Davis, F. (1989). Perceived usefulness, perceived ease of use, and user ac-
ceptance of information technology. MIS Quarterly, 13(3), 319-340. https://doi.
org/10.2307/249008

Davis, F, Bagozzi, R. & Warshaw, P. (1989). User Acceptance of Computer Tech-
nology: A Comparison of Two Theoretical Models. Management Science, 982-1003
https://doi.org/10.1287 /mnsc.35.8.982

De Vellis, R. (2003). Scale development: Theory and applications (2nd ed.). Califor-
nia:Thousand Oaks, California: Sage.

Ertmer, P. (2005). Teacher Pedagogical Beliefs: The Final Frontier in Our Quest for
Technology Integration? Educational Technology Research and Development, 53(4),25-39.

Gao, P, Wong, A, Choy, D. & Wu, J. (2011). Beginning teachers’ understanding per-
formances of technology integration. Asia Pacific Journal of Education, 31(2), 211-223.
https://doi.org/10.1080/02188791.2011.567003

Hermans, R., Tondeur, ]., Van Braak, ]. & Valcke, M. (2008). The impact of prima-
ryschool teachers’ educational beliefs on the classroom use of computers. Computers &
Education, 51(4), 1499-15009. https://doi.org/10.1016/j.compedu.2008.02.001

Holden, H. & Rada, R. (2011). Understanding the Influence of Perceived Usability
and Technology Self-Efficacy on Teachers’ Technology Acceptance. Journal of Resear-
chon Technology in Education, 43(4), 343-367. https://doi.org/10.1080/15391523.2
011.10782576

Holland, D. & Piper; R. (2016). A Technology Integration Education (TIE) Model
for Millennial Preservice Teachers: Exploring the Canonical Correlation Relationships
Among Attitudes, Subjective Norms, Perceived Behavioral Controls, Motivation, and
Technological, Pedagogical, and Content. Journal of Research on Technology in Educa-
tion, 48, 212-226.

Kasuya, E. (2001). Mann-Whitney U test when variances are unequal. Animal Be-
haviour,61(6), 1247-1249. https://doi.org/10.1006/anbe.2001.1691

Kay, R. (2006). Evaluating Strategies Used To Incorporate Technology Into Preser-
vice Education. Journal of Research on Technology in Education, 38, 383-408. https://
doi.org/10.1080/15391523.2006.10782466

459


https://doi.org/10.1016/0146-6402(78)90002-4
https://doi.org/10.1007/s10956-013-9446-8
https://doi.org/10.1016/j.compedu.2012.12.003
https://doi.org/10.1016/j.tate.2011.12.005
https://doi.org/10.1016/j.tate.2011.12.005
https://doi.org/10.2307/249688
https://doi.org/10.2307/249688
https://doi.org/10.2307/249008
https://doi.org/10.2307/249008
https://doi.org/10.1287/mnsc.35.8.982
https://doi.org/10.1080/02188791.2011.567003
https://doi.org/10.1016/j.compedu.2008.02.001
https://doi.org/10.1080/15391523.2011.10782576
https://doi.org/10.1080/15391523.2011.10782576
https://doi.org/10.1006/anbe.2001.1691
https://doi.org/10.1080/15391523.2006.10782466
https://doi.org/10.1080/15391523.2006.10782466

Suzana Dordevi¢, Factors Relating to the Development of ICT Competences of Preservice Preschool...

Kennisnet (2012). ICT proficiency of teachers (ICT-bekwaamheid van leraren).
Netherlands: Kennisnet.

Milutinovi¢, V. (2009). Factors of ICT application in education: Mentors and stu-
dent teachers. Promoting Teacher Education - From Intake System To Teaching Practice:
Proceedings of the international conference, 1, 175-187.

Milutinovi¢, V. R. (2016). Faktori koju uti¢u na nameru buduc¢ih ucitelja da koriste
racunar u nastavi. Uzdanica, 97-98.

Motaghian, H., Hassanzadeh, A. & Moghadam, D. K. (2013). Factors affect-
ing university instructors’ adoption of web-based learning systems: Case study of
Iran. Computers & Education, (6)1), 158-167. https://doi.org/10.1016/j.compe-
du.2012.09.016

Nachar, N. (2008). The Mann-Whitney U: A Test for Assessing Whether Two Inde-
pendent Samples Come from the Same Distribution. Tutorials in Quantitative Methods
for Psychology, 4(1), 13-20. https://doi.org/10.20982 /tqmp.04.1.p013

Nam, C. S., Bahn, S. & Lee, R. (2013). Acceptance of assistive technology by spe-
cial education teachers: A structural equation model approach. International Journal of
Human-Computer Interaction, 29(5), 365-377. https://doi.org/10.1080/10447318.20
12.711990

Ottenbreit-Leftwich, A., Glazewski, K., Newby, T. & Ertmer, P. (2010). Teacher
value beliefs associated with using technology: Addressing professional and student-
needs. Computers & Education, 55, 1321-1335. https://doi.org/10.1016/j.compe-
du.2010.06.002

Pallant, J. (2007). SPSS Survival Manual: A step by step guide to data analysis using-
SPSS. Crows Nest: Allen & Unwin.

Polly, D., Mims, C., Shepherd, C. E. & Inan, F. (2010). Evidence of impact: Transform-
ing teacher education with preparing tomorrow’s teachers to teach with technology
(PT3) grants. Teaching and Teacher Education, 26,863-870. https://doi.org/10.1016/j.
tate.2009.10.024

Russell, M., Bebell, D.,, O’'Dwyer, L. & Duffany, O. (2003). Examining Teach-
er Technology Use. Journal of Teacher Education, 54, 297-310. https://doi.
org/10.1177/0022487103255985

Sanchez-Prieto, ]. C., Olmos-Miguelanez, S. & Garcia-Penalvo, F. ]. (2016). MLearn-
ing and pre-service teachers: An assessment of the behavioral. Computers in Human
Behavior, 1-11. https://doi.org/10.1016/j.chb.2016.09.061

Sang, G., Tondeur, J., Ching, S. & Dong, Y. (2015). Validation and Profile of Chi-
nese Pre-service Teachers’ Technological Pedagogical Content Knowledge Scale.
Asia-Pacific Journal of Teacher Education, 44, 1-17. https://doi.org/10.1080/135986
6X.2014.960800

Schepers, J. & Wetzels, M. (2007). A meta-analysis of the technology acceptance-
model: investigating subjective norm and moderation effects. Information & Manage-
ment,(44), 90-103. https://doi.org/10.1016/j.im.2006.10.007

Schumacker, R. & Lomax, R. (2010). A beginner’s guide to structural equation mod-
eling(3rd ed.). New York: New York: Routledge.

Tarhini, A., Hone, K. & Liu, X. (2014). A cross-cultural examination of the impac-
tof social, organisational and individual factors on educational technology acceptance

460


https://doi.org/10.1016/j.compedu.2012.09.016
https://doi.org/10.1016/j.compedu.2012.09.016
https://doi.org/10.20982/tqmp.04.1.p013
https://doi.org/10.1080/10447318.2012.711990
https://doi.org/10.1080/10447318.2012.711990
https://doi.org/10.1016/j.compedu.2010.06.002
https://doi.org/10.1016/j.compedu.2010.06.002
https://doi.org/10.1016/j.tate.2009.10.024
https://doi.org/10.1016/j.tate.2009.10.024
https://doi.org/10.1177/0022487103255985
https://doi.org/10.1177/0022487103255985
https://doi.org/10.1016/j.chb.2016.09.061
https://doi.org/10.1080/1359866X.2014.960800
https://doi.org/10.1080/1359866X.2014.960800
https://doi.org/10.1016/j.im.2006.10.007

PROFESSIONAL COMPETENCES FOR TEACHING IN THE 215" CENTURY

between British and Lebanese university students. British Journal of Educational Tech-
nology, 46(4), 739-755. https://doi.org/10.1111 /bjet. 12169

Taylor, S. & Todd, P. (1995). Understanding information technology usage: A
testof competing models. Information Systems Research, 6, 144-176. https://doi.
org/10.1287 /isre.6.2.144

Teo, T. (2009a). Evaluating the intention to use technology among student teach-
ers:A structural equation modeling approach. International Journal of Technology in-
Teaching and Learning, 5(2), 106-118.

Teo, T. (2009b). Modeling technology acceptance in education: A study of pre-ser-
vice teachers. Computers & Education, 52, 302-312. https://doi.org/10.1016/j.compe-
du.2008.08.006

Teo, T. (2010). Path analysis of pre-service teachers’ attitudes to comput-
er use:Applying and extending the Technology Acceptance Model in an educa-
tional context. Interactive Learning Environments, 18(1), 65-79. https://doi.
org/10.1080/10494820802231327

Teo, T. & Milutinovi¢, V. (2015). Modeling the intention to use technology for-
teaching mathematics among pre-service teachers in Serbia. Australasian Journal of
Educational Technology, 363-380. https://doi.org/10.14742 /ajet. 1668

Thompson, R, Higgins, C. & Howell, ]. (1991). Personal computing: toward aconcep-
tual model of utilization. MIS Quarterly, 15, 124-143. https://doi.org/10.2307 /249443

Tondeur, J., Aesaert, K., Prestridge, S. & Consuegra, E. (2018). A multilevel analy-
sis of what matters in the training of pre-service. Computers & Education, 122, 32-42.
https://doi.org/10.1016/j.compedu.2018.03.002

Van Dinther, M., Dochy, F, Segers, M. R. & Braeken, J. (2013). The construct va-
lidityand predictive validity of a self-efficacy measure for student teachers in compe-
tence-based education. Studies In Educational Evaluation, 39(3), 169-179. https://doi.
org/10.1016/j.stueduc.2013.05.001

Venkatesh, V. & Bala, H. (2008). Technology Acceptance Model 3 and a Research
Agenda on Interventions. Decision science, 39(2), 273-315. https://doi.org/10.1111/
j-1540-5915.2008.00192.x

Venkatesh, V. & Davis, F. (2000). A theoretical extension of technology acceptance
model: Four longitudinal field studies. Management Science, (46), 186-204. https://
doi.org/10.1287 /mnsc.46.2.186.11926

Venkatesh, V., Morris, M., Davis, G. & Davis, F. (2003). User acceptance of infor-
mation technology: Toward a unified view. MIS Quarterly, 27, 425-478. https://doi.
org/10.2307/30036540

Wong, G. (2015). Understanding technology acceptance in pre-service. Austral-
asian Journal of Educational, 31, 713-735. https://doi.org/10.14742 /ajet.1890

Wong, K.-T,, Teo, T. & Russo, S. (2012). Influence of gender and computer
teachingefficacy on computer acceptance among Malaysian student teachers: An ex-
tendedtechnology acceptance model. Australasian Journal of Educational Technology,
28(7),1190-1207. https://doi.org/10.14742 /ajet.796

461


https://doi.org/10.1111/bjet.12169
https://doi.org/10.1287/isre.6.2.144
https://doi.org/10.1287/isre.6.2.144
https://doi.org/10.1016/j.compedu.2008.08.006
https://doi.org/10.1016/j.compedu.2008.08.006
https://doi.org/10.1080/10494820802231327
https://doi.org/10.1080/10494820802231327
https://doi.org/10.14742/ajet.1668
https://doi.org/10.2307/249443
https://doi.org/10.1016/j.compedu.2018.03.002
https://doi.org/10.1016/j.stueduc.2013.05.001
https://doi.org/10.1016/j.stueduc.2013.05.001
https://doi.org/10.1111/j.1540-5915.2008.00192.x
https://doi.org/10.1111/j.1540-5915.2008.00192.x
https://doi.org/10.1287/mnsc.46.2.186.11926
https://doi.org/10.1287/mnsc.46.2.186.11926
https://doi.org/10.2307/30036540
https://doi.org/10.2307/30036540
https://doi.org/10.14742/ajet.1890
https://doi.org/10.14742/ajet.796

Suzana Dordevi¢, Factors Relating to the Development of ICT Competences of Preservice Preschool...

Appendix

List of Constructs and Corresponding Items

ICT competence items (adapted from Davis 1989)

[ am able to...

ICTC-PU1: motivate pupils to use ICT in a positive way

ICTC-PU2: stimulate pupils to use ICT in a critical manner

ICTC-PU3: provide pupils with activities to exercise knowledge/skills by means
of ICT

ICTC-PU4: provide pupils with activities on subject matters to learn with ICT

ICTC-PUS: offer pupils opportunities to express ideas in a creative way by
means of ICT

ICTC-PUG6: support pupils in searching for information by means of ICT

ICTC-PU7: support pupils in processing and managing information by means
of ICT

ICTC-PUS8: support pupils to present information by means of ICT

ICTC-PU9: support pupils to communicate with ICT in a safe, responsible and
effective way

ICTC-PU10: support pupils to work together with ICT

ICTC-PU11: educate pupils to use ICT in a conscious way (respecting ergonom-
ics, intellectual property, etc)

ICTCID1: select ICT-applications in view of a specific educational setting

ICTCID2: (re)design ICT-applications in view of a specific educational setting

ICTCID3: use ICT to differentiate learning and instruction

ICTCID4: track the learning progress of pupils in a digital way

ICTCID5: evaluate pupils with the help of ICT

ICTCID6: use ICT appropriately to communicate with pupils

ICTCID7: design a learning environment with the available infrastructure

ICTCIDS: select ICT-applications effectively in creating a learning environment
(e.g. in view of the group size)

Perceived usefulness (adapted from Davis et al. 1989; Teo 2009a, 2008b,
2010)

PU1 The use of ICT improves the educational practice (PU_01);

PU2 The use of ICT makes the educational practice more effective (PU_02);

PU3 The use of ICT makes it easier to carry out educational tasks (PU_03);

PU4 In general, I consider that ICT is useful in education (PU_04).

Subjective norm (adapted from Taylor, Todd 1995: Venkatesh et al. 2003; Teo
20094, 2009b, 2010)
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SN1 People whose opinions I value will encourage me to use ICT in educational
practice.

SN2 People who are important to me will support me to use ICT in educational
practice.

SN3 People who influence my behavior think that I should use the ICT in edu-
cational practice.

Perceived ease of use (adapted from Davis et al. 1989; Teo 2009b)

PEU1 Learning how to use ICT in the educational practice would be easy for
me;

PEU2 I find it easy to interact with ICT;

PEU3 I find it flexible to interact with mobile devices

PEU4 It would be easy for me to become skillful at using ICT in educational
practice

PEUS In general, I consider ICT to be easy to use (PEU_04).

Self-efficacy (adapted from Venkatesh, Bala 2008; Holden, Rada 2011; Van
Dinther et al. 2013)

SE1 I know I can use ICT even if [ have not used them in an educational setting;

SE2 I am able to design educational activities that make use of ICT;

SE3 I can use ICT in the classroom even if there is nobody to help me.

Attitudes towards the use of ICT in educational practice (adapted from
Thompson et al. 1991; Venkatesh et al. 2003; Teo 2009b)

ATCU1 The use of ICT would make educational practice more interesting.

ATCU2 Working with ICT in education would be fun.

ATCU3 I would like to use ICT in educational practice.

ATCU4 I look forward to those aspects of my job that require me to use ICT.

Behavioral Intention (adapted from Teo 2009b)

BI1 I intend to use ICT frequently in my future educational practice.

BI2 [ will probably use ICT in my educational practice as soon as I start working.
BI3 I will use ICT in my future educational practice.
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