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This study examines the relationship between pre-service teachers'
innovativeness levels and technology standards and their prediction of
each other regarding various variables. In this context, the study sample
consisted of 345 pre-service teachers who were randomly selected
voluntarily from among the pre-service teachers studying at the Faculty
of Education of a university located in the Black Sea Region of Turkey.
In the data collection process, the Demographic Information Form
developed by the researchers, the "Individual Innovativeness Scale"
developed by Kilicer and Odabasi (2010) and the "Technology Use
Standards Scale" developed by Misirli (2013) were used. Descriptive
analyses were conducted to determine the individual innovation levels
and technology use standards of teacher candidates. Independent sample
t-test, and one-way analysis of variance were used. In cases where
statistical differences were found as a result of the analyses, the eta-
squared (n2) effect size was calculated to determine the degree of
difference. In addition, Bonferroni correction was made in one-way
analysis of variance (ANOVA) to control type | errors. Pearson
correlation and multiple regression analyses were applied. According to
the research findings, technology standards and individual innovativeness
levels of pre-service teachers show a significant difference in the
direction of males according to gender and a significant difference in the
direction of the CEIT department according to the department they study.
While it was determined that pre-service teachers' technology standards
were significantly correlated with individual innovativeness levels and
sub-dimensions, it was concluded that individual innovativeness and its
sub-dimensions predicted technology standards at a significant level.

Introduction

In today’s rapidly changing and increasingly digitalized world, the boundaries
between societies are gradually dissolving. This transformation presents one of the most
significant challenges for societies: keeping pace with change. In this process, knowledge
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emerges as the most powerful tool for adaptation. To thrive in this dynamic global
environment, individuals must be able to access, process, and apply knowledge, transfer it
across different contexts, and create new insights by building on what they already know
(Kilicer, 2011; OECD, 2021). The ability to bridge the old with the new is a critical factor in
societal progress. According to the Turkish Language Association (TDK, 2024), innovation
involves replacing outdated or ineffective practices with new, beneficial, or efficient ones.
Van Braak (2001) describes innovativeness as a willingness to embrace change, while Rogers
(2003) defines it as the perception of ideas, concepts, or objects as new. Hurt et al. (1977) add
another perspective, describing it as the eagerness to engage with and explore new
experiences.

Fostering innovative individuals who can adapt to change is crucial for enhancing a society’s
capacity for innovation and supporting national development. Individuals who actively
integrate technological advancements into their lives play a vital role in societal progress.
Research shows that higher levels of individual innovativeness are associated with greater
skills and motivation to acquire and utilize new knowledge (Yuan & Woodman, 2010). Being
open to innovation is expected to contribute to the renewal and evolution of universal
knowledge on a societal level. Adopting innovation, embracing change, and integrating these
changes into everyday life are essential for both personal and societal advancement (Kilicer,
2011; Mishra et al., 2020).

In the information age, individuals are increasingly expected to not only use new knowledge
but also generate it while fulfilling their professional and personal responsibilities (Vila et al.,
2014). Assessing how open individuals are to innovation is key to understanding their levels
of innovativeness. Rogers (1962) categorized the adoption of innovation into five distinct
groups: innovators, early adopters, early majority, late majority, and laggards. These
categories illustrate the varying degrees of receptiveness to innovation, offering insights into
the behaviours and attitudes of individuals within the framework of the individual
innovativeness approach (Schilling, 2022).

Individual Innovativeness

Individual innovativeness can be defined as an individual's integration of innovation
into his/her life before other individuals around him/her (Flynn & Goldsmith, 1993). In
another definition, individual innovativeness is generating new ideas, adopting them, creating
appropriate conditions for implementation, and employing multiple methods in the
implementation process (Yuan & Woodman, 2010). When individual differences are
considered, the level of innovativeness, the time of innovation adoption (early or late),
willingness, risk-taking and innovation behaviour of each individual in the society vary
(Rogers, 1993).

The concept of innovativeness focuses on the openness of individuals and institutions to
change and their ability to adopt and implement innovations (TDK, 2024) and is considered to
be of great importance in education. Innovation in schools and institutions is related to
realizing differences and positive changes, and innovation plays a vital role in education.
Research on innovativeness reveals that individuals differ in their attitudes and behaviours
towards innovations (Bhatnagar et al., 2000; VVan Braak, 2001)

Individuals' approach to innovations is based on their reactions to innovation. While some
prefer to take risks and accept innovation, others may avoid and approach innovation with
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innovativeness: resistance to change, opinion leadership, openness to experience and risk-
taking (Rogers, 2003). It is stated that resistance to change is usually caused by habits,
resistance to change or lack of tolerance, fear of the future and personal characteristics.
Opinion leadership refers to the degree to which an individual influences the attitudes or
behaviour of others. It represents a power of influence beyond formal position or status.
Individuals open to experience have high levels of imagination and curiosity, are open to
innovation and often have creative characteristics. Risk-taking refers to tolerance for
uncertainty and symbolizes individual innovativeness. Some people have higher risk-taking
tendencies than others, associated with innovativeness (Coriat & Weinstein, 2004). Individual
innovativeness is adequate in teachers' adoption and integration of new educational methods,
resources and technology (Wu et al., 2022). However, the priority of educational programmes
should be to provide the education that students need according to their interests, abilities,
goals and level to compete internationally (Chiu et al., 2023).

This framework examines the concepts associated with teachers' openness to change, techno-
pedagogical education competencies, and classroom technology use. Teachers' openness to
change is associated with an increase in their self-confidence, the development of critical
thinking skills and an increase in their prestige. Teachers' attitudes towards change and their
cognitive, affective and behavioural readiness are essential in realizing change (Bitkin, 2012;
Kilicer, 2011). In this context, it is essential to examine the innovativeness characteristics of
teachers.

Teacher and Innovativeness

When the spiral of knowledge and education is analyzed, innovation can be defined as
a holistic output of the knowledge acquired through education (Kolb & Kolb, 2009). There
are some skills expected in individuals who can present innovative ideas. These are creative
and critical thinking, questioning, communication, collaborative working and technology
utilization skills (Musluoglu, 2008; Salpater, 2003). Individuals can only acquire such high-
level thinking skills through education. In other words, the adoption of innovativeness and the
development of innovativeness skills in individuals pass through education (Ozturk &
Summak, 2014). Teachers are most crucial in acquiring innovation skills at formal and
informal education levels. In the process of producing and disseminating innovation practices
in society, it is thought that the contribution of teachers with these skills and educational
institutions that adopt the understanding of innovation is essential (Acikgoz & Sengul, 2008).
Teachers are expected to keep up with the innovation process in a changing world
(Grigoropoulos & Gialamas, 2018). In order to keep up with changing expectations, teachers
can emphasize their professional development with various innovative experiences (Sun &
Shi, 2018). This situation emphasizes the importance of teachers' innovative behaviours. The
educational needs of the developing age expect teachers to gain renewed professional and
individual responsibilities (MoNE, 2018). Higher education institutions are the most critical
place where teachers acquire knowledge within the framework of an organized and holistic
programme before starting their professional lives. Therefore, faculties of education, which
are institutions that train teachers, have to follow all the change processes and innovation
studies going on in the world in order to train teachers who are contemporary, adopt
innovation, think critically and think creatively (Apaydin & Guven, 2022). The most
important reason for this is that pre-service teachers' ability to gain the skills of accessing
suitable information sources and acquiring, processing, using, and integrating information at a
higher education level can be reflected in their professional lives.
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The more pre-service teachers are open to acquiring new knowledge and using it in their lives,
the more innovative teachers they will be. In this direction, pre-service teachers' lifelong
learning can also manifest as a possible process outcome. Lifelong learning process can be
built on information literacy skills. It is possible for changing information to be processed and
transferred to the next generations by teachers with high literacy and technology usage skills
(Dedebali, 2020). The fact that the sources of information are increasingly presented through
technological infrastructures requires pre-service teachers to have a good level of technology
literacy and information literacy skills. When the standards determined by ISTE and the
standards that teachers should have been examined, they are gathered into learner, leader,
citizen, collaborator, designer, facilitator and analyst (ISTE, 2020). As can be seen from the
category nomenclature, it is essential for teachers to learn knowledge first and be pioneers in
transferring knowledge. At the same time, teachers are expected to use knowledge with the
awareness of a citizen with responsibilities towards society, work in cooperation with
different stakeholders in the knowledge production and transfer process, design the education
and training process within the framework of innovations, facilitate the use of innovations and
analyze their usefulness throughout the process (Aslan & Kesik, 2018).

The acquisition of these skills in teachers' professional life processes can only be achieved
through professional development and in-service training activities. This situation may be a
limitation for teachers who want to adopt innovation but need more time due to their
responsibilities in both professional and private life. For this reason, acquiring the gains above
from higher education institutions during the candidacy process of teachers can form the basis
for innovation and technology usage skills to be gained radically.

Technology Use Standards

Technology literacy includes understanding, using and managing technology (ITEA,
1996). In this context, technologically literate individuals gain the ability to understand how
technology is defined, how its nature is created, how it affects society and how it is affected
by society. In this context, technological literacy is defined as having the skills of obtaining
information from the right source, using the right technology and producing solutions to
problems in the use of tools and equipment necessary to positively affect one's own life,
society and the environment (Hansen, 2003).

As the importance of technological literacy has increased, the frequency of studies examining
these skills has also increased. In this context, different countries and institutions have
developed technology literacy standards. Teachers' technology use skills are thought to have
an essential role in determining technology standards (Misirli, 2015).

Technology integration must be successful, and trained personnel, access to software and
hardware resources, appropriate teaching and assessment approaches, technical support,
vision, necessary policies, and set standards are needed. As a result, technology standards and
individual innovation play an essential role in today's education system.

Purpose of the Study

The aim of this study is to examine the individual innovativeness behaviours of pre-
service teachers in terms of technology usage standards and various variables. In this context,
answers to the following questions were sought.
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(1) What are the levels of pre-service teachers' technology standards?

(2) What is the distribution of pre-service teachers' technology standards according to
their gender and the departments they study?

(3) Do pre-service teachers' technology standards show a significant difference according
to the departments they study?

(4) What are the individual innovativeness levels of pre-service teachers?

(5) What is the distribution of pre-service teachers' individual innovativeness levels
according to their gender and the departments they study?

(6) Is there a relationship between individual innovativeness and technology standards of
pre-service teachers?

(7) Do pre-service teachers' technology standard levels predict their individual
innovativeness?

Method

Research Model

Correlational survey model was used in this research. This model can be used to
determine the relationship between two or more variables and the level of the relationship
(Creswell, 2003). This model was chosen in order to describe the technology standards and
individual innovativeness levels of pre-service teachers and to reveal the relationship between
them. In this direction, during the data collection process, the researchers did not intervene in
the process in order to determine the current situation as it is. The process of conducting the
research is explained in detail as follows.

Analysing the data collection tools developed in the literature on the subject
Selecting the appropriate data collection tool for the sample
Transferring the selected data collection tool to online forms and making it ready for sharing

Determining the groups that can be included in the sample to which the researchers have access
Establishing a timetable for the presentation of the data collection tool to the determined groups
Informing the sample groups about the research

Sharing the scales with the participants who want to be involved in the data collection process on a
xrAalirnbaver hania

Conversion of the data collected by means of online forms from the database to the appropriate file
format

Organisation of data

Preparing the data for analysis by arranging issues such as normality distribution, missing data

Interpretation and reporting of the data by analysing with SPSS programme

Figure 1. Research Stages
In the 1st stage, data collection tools were determined. In this context, scale
development/adaptation studies published in the literature were analysed. Among these scales,
the ones suitable for the sample level were selected. The selected data collection tool was
transferred to online forms so that the data could be collected electronically. In the 2nd stage,
it was determined to which sample group the data collection tool would be applied. The
groups of pre-service teachers to which the researchers had access were selected by
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evaluating the number of participants, the department they were studying and their ability to
participate. The prospective participants were informed about the data collection process
planned to be implemented within the scope of the courses taught by the researchers. The
online link addresses of the data collection tools were shared by obtaining a declaration from
those who voluntarily wanted to participate in the research among the candidates. Participants
were allowed to fill in the forms for a total of 3 weeks. In the 3rd stage, the data obtained
through online forms were recorded on computers from the relevant link address. File
conversion and data editing processes were completed so that the saved files could be used in
data analysis. Before the actual analysis, normality distributions of the data, removal of
missing data, missing data loss situations were examined, and the data were made ready for
analysis. The data pool ready for processing was analysed, interpreted and reported through
the SPSS programme. The information obtained as a result of these stages is detailed under
the following headings.

Data Collection Tools
The following scales were used to collect the data:

Demographic Information Form: It was prepared to obtain general information about the pre-
service teachers included in the sample. The form includes questions about gender, grade
level and department, where they get internet access, for what purpose they use the internet,
and how often they use the internet.

Individual Innovativeness Scale: The Turkish translation of Kilicer and Odabasi's (2010)
original Hurt et al. (1977) 5-point Likert-type scale with 20 items was used. The measure has
four dimensions: "resistance to change," "opinion leadership,” "openness to experience," and
"risk-taking." The data exhibits a high level of internal consistency, as shown by an overall
coefficient of .82 and a trustworthy test-retest reliability of .87. Those are classified according
to their scores into several categories: those with scores over 80 are labeled as "Innovators,"
those with scores between 69 and 80 are classified as "Early Adopters,” those with scores
ranging from 57 to 68 are classed as "Early Adopters,"” those with scores between 46 and 56
are labeled as "Late Majority,” and individuals with scores below 46 are classified as
"Laggards." In addition, scores below 64 indicate a low level of innovativeness, whilst scores
beyond 68 reflect a high level of innovativeness. It is mentioned by Kilicer & Odabasi (2010)
as:

“The scale consists of 12 positive items (items 1, 2, 3, 5, 8, 9, 11, 12, 14, 16, 18, and 19) and
8 negative items (items 4, 6, 7, 10, 13, 15, 17, and 20). The innovativeness score is calculated
by adding 42 points to the score obtained by subtracting the total score obtained from
negative items from the total score obtained from positive items. With the help of the scale, a
minimum score of 14 and a maximum score of 94 can be obtained. According to the scores
calculated on the scale, individuals can be categorized in terms of innovativeness.
Accordingly, individuals are interpreted as "innovators" if the calculated score is above 80
points, “pioneers” if between 69 and 80 points, "questioners™ if between 57 and 68 points,
"skeptics" if between 46 and 56 points, and "traditionalists" if below 46 points”.

Technology Standards Scale: The scale created by Misirli (2013) with 21 items in 5-point
Likert type was used. The Cronbach Alpha reliability coefficient of the scale is 0.88. Mean
score calculation is used in the scale. Accordingly, it is suggested that the mean TS scores
should be interpreted as "very inadequate™ in the range of 1-1.8, "inadequate” in the range of
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"very adequate" in the range of 4.21-5.00 (Misirli, 2013).

Sample of the Study

A total of 345 pre-service teachers studying in different departments and grade levels
at a state university education faculty located in the Black Sea region and selected randomly
participated in the study. The distribution of pre-service teachers according to gender, grade
level and the classes they study is presented in Table 1.

Table 1. Demographic Information on the Teacher Candidates

Variables Groups f %
q Female 241 69,8
Gender Male 104 30,1
1. Class 152 434
2. Class 38 10.8
3. Class 42 12
4. Class 104 29.7
Class Level Repeat 6 1.71
Turkish Language Education 51 14.7
Primary Education 22 6.37
Social Sciences Education 24 6.95
CEIT (Computer Education and Instructional Technology 72 20.8
Education)
Pre-School Education 148 41.1
Department Arts Education 28 8.11
Total 345 100

According to Table 1, 241 (69.8%) of the pre-service teachers participating in the study were
female, 104 (30.1%) were male. When the class levels were analyzed, it was determined that
152 (43.4%) of them were in the first grade, 38 (10.8%) in the second grade, 42 (12%) in the
third grade, and 106 (30.72%) in the fourth grade. 1 participant did not answer the grade-level
question. When the departments of the pre-service teachers were examined, it was determined
that 51 (14.7%) of the participants were studying at the department of Turkish Language
Education, 22 (6.37%) were at primary education, 24 (6.95%) were at social sciences
education, 72 (8.11%) were at computer education and instructional technology education,
148 (41.1%) were at Pre-School Education and 28 (8.11%) were at arts education.

Data Analysis

The data was collected through online forms prepared on the Internet. The online form
database was used without digitizing the data. Before the analysis, the normal distribution of
the data was examined. Accordingly, the data were accepted as normal since they were
between the values of -1.5 and +1.5 with the .49 and .88 distribution score (Tabachnick &
Fidell, 2013). Firstly, a descriptive analysis was used to determine pre-service teachers'
individual innovativeness levels and technology usage standards. An independent sample t-
test was used to assess the differentiation of pre-service teachers' individual innovativeness
levels and technology standards according to gender, and a one-way analysis of variance was
used to determine the differentiation according to department and grade level. In cases with a
statistical difference due to the analyses, the degree of difference was determined by
calculating the eta-square (12) effect size. In addition, a Bonferroni correction was made to
control type | errors in a one-way analysis of variance (ANOVA). Pearson correlation and
multiple regression analyses were applied to reveal the relationships between pre-service
teachers' individual innovativeness levels and technology usage standards.
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Results

Within the scope of the research, the findings related to the technology standards and
individual innovativeness levels of pre-service teachers on various variables were revealed.
In this context, the study was analysed within the framework of 5 research questions. The
findings related to the research questions are analysed under the following headings.

Technology Standard Levels of Pre-Service Teachers

Within the framework of the 1st research question, the levels of pre-service teachers'
technology standards were analysed. According to the analyses, the findings related to the
technology standards of pre-service teachers and their mean and standard deviation values are
presented in Table 2.

Table 2. Technology Standards Levels of Pre-Service Teachers

Variables n Mean/k  SD Level
Technology Literacy 345 4.28 .74 Very Adequate
Creativity 345 3.52 1.02 Adequate
Digital Citizenship and Attendance 345 3.76 .77  Adequate
Innovativeness 345 3.97 .87  Adequate
Technology Standards 345 3.99 1.21 Adequate

As seen in Table 2, it can be determined that the mean values of pre-service teachers'
technology usage standards and sub-dimensions can be seen. According to table, the highest
mean score belongs to the Technology Literacy factor (x=4.28); and the lowest average score
belongs to the Creativity factor (x=3.52). And the total average of technology Standards of
pre-service teachers is x=3.99. According to the data of this 5-point Likert scale, it can be said
that the average scores of pre-service teachers' general technology standards are above the
average scale score. According to the original scale, a mean score in the range of 3.41 - 4.20
means that the technology standard is at the "adequate” level (Misirli, 2013). Accordingly, the
technology standards of the pre-service teachers participating in the study were determined at
the "adequate™ level.

Within the framework of the second research question, the distribution of pre-service teachers'
technology standards according to gender and department of study was analysed. The findings
are presented in Table 3 and Table 4.

Table 3. Technology Standards Levels According to the Gender

Variables Gender n Mean SD f t p Level

Female 241 4.26 .76
Male 104 4.34 .70

. Female 241 3.42 1.004
Creativity Male 104 375 103 345 281 .00 Moderate

. - . Female 241 3.70 74
Digital Citizenship and Attandance Male 104 391 81 345 234 .00 Moderate

. Female 241 3.89 .88 .
Innovativeness Male 104 417 82 345 2,69 .00 High

Female 241 3.94 71
Technology Standards Male 104 412 65 345 220 .00 Moderate

Technology Literacy 345 .85 .00 High
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According to the data presented in Table 3, the technology usage standards of men (x = 4.12,
classified as High) are higher than those of women (x = 3.94, classified as Moderate). When
the distribution of the sub-dimensions is analysed, it is seen that both males (x = 4.34,
classified as High) and females (ix = 4.26, classified as High) have the highest mean score in
the Technology Literacy sub-dimension. Conversely, the lowest mean score for both males (i
= 3.75, classified as Moderate) and females (x = 3.42, classified as Moderate) belongs to the
Creativity sub-dimension. These classifications emphasize that while overall technology
usage standards are higher for men, both genders demonstrate strong competence in
technology literacy, with creativity being relatively less developed for both groups. The
distribution of pre-service teachers' technology standards according to their departments of
study is presented in Table 4.

Table 4. Technology Standards Levels According to the Departments

Departments n Mean SD Level
1. Turkish Language Education 51 3.82 .70 Moderate
2. Primary Education 22 412 .85 High
3. Social Sciences Education 24 3.89 .62 Moderate
4. CEIT 72 4.35 57 High
5. Pre-School Education 148 3.88 .67 Moderate
6. Arts Education 28 3.97 74 Moderate

According to the data presented in Table 4, the highest average score of technology standards
belongs to the students studying in the CEIT (Computer Education and Instructional
Technology) department (x = 4.35, classified as High), while the lowest average score
belongs to the students studying in the Turkish Language Education department (x = 3.82,
classified as Moderate).

These classifications highlight that students in IT-intensive departments tend to have higher
technology standards, likely due to their exposure to technology-oriented coursework,
whereas students in non-technical departments, such as Turkish Language Education, exhibit
comparatively lower levels. To determine whether there is a significant difference between
pre-service teachers' technology standards and the department they study, One-way analysis
of variance was used, and the results were obtained in Table 5.

Table 5. Difference of Technology Standards Levels According to Departments

Source of Variance Sum of Squares df Mean Square F p Effect size
Between groups 13.34 5 2.66

Within groups 154.69 339 45 5.84 .00 .05

Total 168.03 344

Within the framework of the third research question, according to the table data in which it is
analysed whether there is a significant difference according to the departments in which
prospective teachers study technology standards. When the data presented in Table 5 were
analysed, it was determined that the technology standards of pre-service teachers did not show
a significant difference according to the department they studied (F=5.84; p>.05).
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Individual Innovativeness Levels of Pre-Service Teachers

Within the framework of the fourth research question, individual innovativeness levels
of pre-service teachers were analysed. According to the analyses, the findings related to the
technology standards of pre-service teachers and the mean and standard deviation values are
presented in Table 6.

Table 6. Individual Innovativeness Levels of Pre-service Teachers

Variables n Mean Mean/k SD Level
Resistance to change 345 26.85 3.35 441 High
Opinion leadership 345 15.00 3.00 3.27 Moderate
Openness to experience 345 17.46 3.49 3.10 Moderate
Risk taking 345 8.62 4.31 1.22 Low
Individual Innovativeness 345 63,64 3,18 Moderate

According to the data presented in Table 6, when the individual innovativeness levels of pre-
service teachers are analysed according to the scale evaluation criteria, it is seen that pre-
service teachers fall into the category of "early adopters" based on the general scale score (x =
63.64, classified as Moderate) (Kilicer & Odabasi, 2010). Since the scoring of the technology
standards scale is interpreted through the average score, the total score was divided by the
number of items to calculate the average scores for the general and sub-dimensions of the
individual innovativeness scale. According to the results obtained: The highest mean score
belongs to the "Openness to Experience™ factor (i = 3.49, classified as Moderate). The lowest
mean score belongs to the "Opinion Leadership” factor (x = 3.00, classified as Moderate).
These findings suggest that pre-service teachers demonstrate consistent levels of openness to
new experiences while showing relatively lower leadership tendencies in adopting
innovations. Both factors fall within the moderate level of innovativeness, aligning with the
early adopter category. Within the framework of the fifth research question, the distribution of
pre-service teachers' Individual Innovativeness Levels according to gender and department of
study was analysed. The findings are presented in Table 7 and Table 8.

Table 7. Individual Innovativeness Levels According to the Gender

Variable Gender n Mean  SD df t p Level
Resistance to change Female Male igi gg;g g?g 342 211 .08 Moderate
Opinion leadership FemaleMale 200 1200 32 aa2 269 00 Moderate
Openness to experience Female Male igi gjg ggi 342 53 .00 Moderate
Risk Taking Female Male %1‘11 g:ij .1?34 s o4 oo oW
Individual Innovativeness Female Male 2416083 9.53 342 176 .00 Moderate

104 62.83 9.87

When the data presented in Table 7 are analysed, it can be said that individual innovativeness
levels of male pre-service teachers (i = 62.83, classified as Moderate) are significantly higher
than those of female pre-service teachers (x = 60.83, classified as Moderate) (t = 2.95; p <
.05). When individual innovativeness sub-factors were analysed: Opinion Leadership scores
of male pre-service teachers were higher (xx = 15.72, classified as Moderate), While Openness
to Experience (x = 17.45, classified as Moderate) and Risk Taking (x = 6.54, classified as
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Low) scores were higher for female pre-service teachers. However, it is observed that the
Resistance to Change sub-factor levels of pre-service teachers' individual innovativeness
show a statistically significant difference according to gender (t = 2.11; p > .05). This
indicates that while males exhibit slightly higher leadership tendencies, females demonstrate
more openness to new experiences and a moderate tendency toward risk-taking, aligning both
genders within the moderate innovativeness level overall. The distribution of pre-service
teachers' individual innovativeness levels according to the department they study was
obtained in Table 8.

Table 8. Individual Innovativeness Levels According to the Departments

Departments n Mean SD
1. Turkish Language Education 51 57.66 8.77
2. Primary Education 22 66.22 11.30
3. Social Sciences Education 24 58.91 9.51
4, CEIT 72 60.23 10.43
5. Pre-School Education 148 58.23 9.03
6. Arts Education 28 59.75 9.33

When the findings are examined, it can be seen that Information Technology (¥=73.12) is the
branch with the highest average and Fine Arts (x=68.83) is the branch with the lowest
average. One-way analysis of variance was used to determine whether there was a significant
difference between the individual innovativeness levels of teachers according to their
branches. Table 9 was obtained as a result of the analysis.

Table 9. Individual Innovativeness Levels According to the Departments

Source of Variance Sum of Squares df Mean Square F p
Between groups 1430,573 5 286,115

Within groups 30693,989 339 90,543 3.160 .008
Total 32124,562 344

Within the framework of the fifth research question, it was analysed whether the individual
innovativeness levels of pre-service teachers showed a significant difference according to the
departments they studied. When the relevant data presented in Table 9 were analysed, it was
determined that there was a significant difference according to the department in which the
pre-service teachers were studying (F=3.16; p<.005). Source of difference can be obtained
from Table 10.

Table 10. Comparison Between Groups

Group A Group B Mean p-value Significance
Difference
(M)
Turkish Language Education Primary Education 9.03 15.8639 Not
Significant
Turkish Language Education Social Sciences Education 0.82 7.4565 Not
Significant
Turkish Language Education CEIT (Computer Education and 1.05 5.9598 Not
Instructional Technology) Significant
Turkish Language Education Pre-School Education 2.0 6.3487 Not
Significant
¢ oens
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Turkish Language Education Arts Education 1.43 7.7341 Not
Significant
Primary Education Social Sciences Education -8.21 -0.2931 Significant
Primary Education CEIT (Computer Education and -7.97 -1.4425 Significant
Instructional Technology)
Primary Education Pre-School Education -7.03 -0.9050 Significant
Primary Education Aurts Education -7.6 0.0400 Significant
Social Sciences Education CEIT (Computer Education and 0.23 6.5511 Not
Instructional Technology) Significant
Social Sciences Education Pre-School Education 1.18 7.0741 Not
Significant
Social Sciences Education Arts Education 0.61 8.0651 Not
Significant
CEIT (Computer Education and Pre-School Education 0.94 4.7942 Not
Instructional Technology) Significant
CEIT (Computer Education and Arts Education 0.38 6.3457 Not
Instructional Technology) Significant
Pre-School Education Arts Education -0.57 4.9574 Not
Significant

* Correlation is significant at the .05 level. ** Correlation is significant at the .01 level.

Table 10 shows the mean differences between the groups and the statistical
significance of these differences. According to the results of the analysis, the largest mean
difference was calculated as 9.03 between Turkish Language Education and Primary
Education. However, this difference is not statistically significant (p = 15.8639). When the
differences between other groups are analyzed: The difference between Turkish Language
Education and Social Sciences Education was 0.82, p = 7.4565. The difference between
Turkish Language Education and CEIT (Computer Education and Instructional Technology)
is 1.05, p = 5.9598. The difference between Turkish Language Education and Pre-School
Education is 2.00, p = 6.3487. The difference between Turkish Language Education and Arts
Education is 1.43, p = 7.7341. Throughout the table, no significant difference was found
between the groups as all p-values were above 0.05. This shows that the mean scores of the
groups are statistically similar.

Findings Regarding the Relationship Between Individual Innovativeness and
Technology Standards Levels

Within the framework of the sixth research question, it was examined whether there is
a significant relationship between individual innovativeness and technology usage standards
of pre-service teachers. Firstly, after the correlational analysis, the relationships between the
variables were analysed by regression analysis. The data obtained are presented in Table 11
and Table 12.

Table 11. Relationship between Technology Standards Sub-Dimensions and Individual
Innovativeness Levels

Individual Resistance to Opinion Openness to Risk

Innovativeness Change Leadership Experience Taking
TeChnOIOgy 45** 40* 34** 32** 44**
Standards ' ' ' ' '

* Correlation is significant at the .05 level. ** Correlation is significant at the .01 level.
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With the correlation analysis data presented in Table 11, the relationship between all sub-
factors of technology standards and individual innovativeness levels of pre-service teachers
was analysed. According to the data obtained, it was determined that there was a positive and
moderate relationship between technology standards and individual innovativeness levels of
pre-service teachers (r=.45; p<.01). In addition, it was determined that there was a positive
and moderate relationship between the individual innovativeness levels of pre-service
teachers and the sub-dimensions of Resistance to Change (r=.40; p<.01), Opinion Leadership
(r=.34; p<.01), Openness to Experience (r=.32; p<.01) and Risk Taking (r=.44; p<.01).
Finally, Within the 7th research question, it was examined whether the technology standard
levels of pre-service teachers predict their individual innovativeness. In this context, multiple
regression analysis was performed to determine the extent to which pre-service teachers'
individual innovativeness and its sub-dimensions predict technology standards levels. Related
findings are presented in Table 12.

Table 12. Multiple Regression Analysis of Individual Innovativeness on Technology
Standards

B Std. Error Beta t p
CONSTANT 1.58 214 - 7.39 .00
Resistance to Change 173 .079 .156 2.18 .030
Opinion Leadership 229 .068 215 3.36 .001
Openness to Experience -.020 .069 -.018 -.288 173
Risk Taking .288 .036 .393 8.03 .00

R= .55, R?= .308, F=37.77, p< .01

According to the data presented in Table 12 technology standards were found to be a
significant predictor of individual innovativeness (R=.55; R2=.308; p<.01). In other words, it
can be said that technology standards explain 22% of individual innovativeness level. When
the ranking for the prediction of sub-dimensions is examined, according to the standardised
regression coefficients (), Resistance to Change (R2=.58, p<.01) explains the highest rate
and Opinion Leadership (R2=.12, p<.01) explains the lowest rate. The lowest predictive
power was on Openness to Experience and Attendance (R2=.07, p<.01) and Risk Taking
(R2=.05, p<.01) factors.

When the p values related to the significance of regression coefficients were analysed, it was
concluded that Resistance to Change dimension (p<.001) and Opinion Leadership dimension
(p<.01) were significant predictors of individual innovativeness, but Openness to Experience
(p>.05) and Risk Taking dimensions (p>.05) were not significant variables in predicting
individual innovativeness.

Discussion & Conclusion

In this study, technology usage standards and individual innovativeness levels of pre-
service teachers were examined in terms of various variables. The predictive status of
individual innovativeness and its sub-dimensions on technology standards were determined.
In the study, the individual innovativeness levels of pre-service teachers were consistent with
the level of "early adopters". When the literature is examined, it is seen that there are studies
with similar results (Akcanda, 2022; Baki, 2023; Celikoz & Kolemen, 2020; Gunduz, 2021).
In this respect, although it is thought to have obtained results parallel to the studies in the
literature, it was determined that there are also studies with an individual innovativeness level
of "early adopters" (Aslan & Kesik, 2018; Cetin & Bulbul, 2017; Demir & Demir, 2023).

""-i.ﬁ'r,

AT\

Participatory Educational Research (PER) @‘
1.%. Ve

Acaeri

-217-



Pre-service teachers' individual innovativeness and technology standards: an...B.Karabulut Coskun, E.A. Baywr

According to the findings examining the technology standards of pre-service teachers
according to gender, it was determined that the average scores of males were slightly higher
than females. When the changes in technology standards according to gender were examined,
it was concluded that there was a significant difference between them. Although similar
results are parallel to the results of the study conducted by Gunes (2019), and Pozas & Letzel
(2023), it is seen that opposite results can also be obtained in the literature, as in the results of
the studies conducted by Misirli (2015) and Ozciftci & Cakir (2015), and Hatlevtik &
Hatlevik (2018).

When the technology standards of pre-service teachers are analysed according to the
department of study, it is seen that the students with the highest average score belong to the
Department of Computer and Instructional Technology Education. When the course contents
of the department are analysed, it is usual that studying in a department where IT group
courses are intensive affects this result. When the significance between the departments was
analysed, it was determined that the difference was significant. Thanks to this finding,
increasing the level of pre-service teachers' knowledge about information technologies will
also increase their technology standards. According to the results of another study in which
students from the Department of Computer and Instructional Technology Education were not
included, it was revealed that the scores of students in the Department of Science Education
regarding the use of technology were at a higher level than other departments (Departments of
Elementary Education, Mathematics Education, Preschool Education, Psychological
Counseling and Guidance, Social Sciences Education and Turkish Language Education)
(Arseven, Orhan, & Arseven, 2019).

When the individual innovativeness levels of pre-service teachers were analysed, it was
determined that they were at the level of "early adopters"” according to the scale's total score.
In the literature, it is seen that studies are reaching similar results (Yilmaz, 2018; Yilmaz &
Beskaya, 2018). However, there are also various studies in the literature that teachers or pre-
service teachers are highly innovative (Ozgur, 2013; Yilmaz et al., 2014).

According to the findings of the research question in which the individual innovativeness
levels of pre-service teachers and gender distribution were examined, although it was
determined that the general individual innovativeness levels of men were higher than women,
it was determined that women's risk-taking and openness to experience levels were higher
than men based on sub-dimensions. In addition, it was determined that there was a significant
change in individual innovativeness levels according to gender. When the literature is
examined, it is seen that although the findings are supported by some results (Shim &
Kotsiopulos, 1994; Turhan, 2009), there are also studies (Korucu & Olpak, 2015; Rogers &
Wallace, 2011) that reach the opposite conclusion (McQuiggan, 2006) or that there is no
difference between groups. According to Sun and Jeyaraj (2013), innovators and early
adopters see themselves as innovative or having sufficient experience, and they state that the
decision to adopt an innovation at an early stage may result from the characteristics of the
individual and the innovation.

According to the results of another research question in which the differentiation of pre-
service teachers' innovativeness levels according to the department they are studying, it was
determined that the highest level of individual innovativeness was found among the students
of the Department of Computer Education and Instructional Technology (CEIT) and the
difference between the groups was significant. When the literature is examined, it is seen that
there are studies with similar results (Kert & Tekdal, 2012) studies that conclude that there is
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no significant difference (Orun et al., 2015). In addition, according to the findings of the table
in which the difference between the groups is analyzed, the differences observed between the
groups are not based on a specific factor and these differences may be due to variations
between the groups. In order to obtain more precise results, it is recommended to increase the
sample size or to apply different analysis methods. In addition, the lack of significant
differences may also indicate that there may be a homogeneous structure between the groups.

According to the findings of the last research question in which the relationship and
prediction status between individual innovativeness level of pre-service teachers and
technology use standards were examined, it was determined that individual innovativeness
and its sub-dimensions Resistance to Change, Opinion Leadership, Openness to Experience
and Risk Taking have a direct and significant relationship with technology standards. In
addition, it was determined that individual innovativeness predicted technology standards at a
significant level. In this case, the frequency of showing behaviours belonging to the general
average or sub-dimensions will increase the standards of technology use. When the literature
is examined, although there are studies examining the relationship between technology
standards and individual innovativeness with many different variables, it is noteworthy that
there need to be more studies to examine both. In this respect, the study offers a different
perspective on the literature.

In line with these results, developing the innovativeness skills of students studying at all
levels of educational environments will enable students to develop problem-solving skills,
gain different perspectives, increase their creative thinking skills, use technology effectively,
and develop innovative pedagogical practices. In this context, it uses various methods and
provides continuous support by considering students' different learning styles and needs. In
addition, it can be said that there is a need for more in-depth studies examining the effects of
factors such as gender and department on technology usage standards and innovation levels.
In other words, there is a need to conduct studies in different countries to explore comparable
effect sizes and directions of these relationships in future studies.

Implications

In this section, implications are given in the light of the information obtained as a
result of the research. In this context, implications can be categorised under five main
headings.

(1) Enhancing Innovativeness Skills: The findings suggest that fostering innovativeness
skills among pre-service teachers is crucial. Developing problem-solving abilities,
promoting creative thinking, and encouraging innovative pedagogical practices can be
achieved by incorporating activities and methods that stimulate innovation in
educational environments.

(2) Exploring Gender Differences: The study highlights the importance of understanding
gender differences in technology usage standards and innovativeness levels among
pre-service teachers. Educators should delve deeper into the factors influencing these
differences and tailor interventions accordingly to ensure equitable opportunities for
all genders.

(3) Curriculum Development in IT-Intensive Departments: Given that students in
departments with intensive IT coursework exhibited higher technology standards,
there is a need to integrate comprehensive IT education into teacher preparation
programs. Enhancing pre-service teachers' knowledge of information technologies can
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positively impact their ability to integrate technology effectively into teaching
practices.

(4) Further Research and Comparative Studies: The study underscores the necessity for
more extensive research to explore the relationships between technology use
standards, innovativeness levels, and various influencing factors. Comparative studies
across different countries can offer valuable insights into the generalizability of
findings and help identify universal trends or culturally specific nuances.

(5) Continuous Professional Development: Continuous professional development
programs should be designed to equip educators with the skills and knowledge
necessary to effectively integrate technology into teaching and promote innovation in
educational settings. These programs should be tailored to address the specific needs
and challenges identified in the study, ensuring their relevance and effectiveness.

In conclusion, the study emphasizes the importance of nurturing individual innovativeness
skills and enhancing technology use standards among pre-service teachers. By addressing
gender disparities, leveraging departmental strengths, and conducting further research,
educators can effectively prepare pre-service teachers to meet the demands of modern
education and contribute to innovative teaching practices.

References

Akcanca, N. (2022). Individual innovative perceptions of preschool teacher education
students. Journal of Theory and Practice in Education, 18(2), 156-168. doi:
https://doi.org/10.17244/eku.1185084

Apaydin, S., & Guven, S. (2022). Pre-service teachers’ evaluations of creativity in higher
education. Educational Policy Analysis and Strategic Research, 17(1), 58-87. doi:
https://doi.org/10.29329/epasr.2022.248.4

Aslan, H., & Kesik, F. (2018). An investigation of individual innovativeness characteristics of
high school teachers according to certain variables. Journal of Human Sciences, 15(4),
2215-2228. doi: 10.14687/jhs.v15i4.5409

Arseven, I., Orhan, A. T., & Arseven, A. (2019). Proficiency perceptions and attitudes of pre-
service teachers on information and communication Technologies. International
Education Studies, 12 (1), 24-36. doi:10.5539/ies.v12n1p24

Baki, Y. (2023). Individual innovativeness characteristics of prospective Turkish teachers.
International Journal of Language Academy, 11 (3), 100-125. doi:
http://dx.doi.org/10.29228/ijla.70319

Bhatnagar, A., Misra, S., & Rao, H. R. (2000). On risk, convenience, and Internet shopping
behavior. Communications of the ACM, 43(11), 98-105. Retrieved from
https://dl.acm.org/doi/fullHtm1/10.1145/353360.353371

Bitkin, A. (2012). The relationship between individual innovativeness levels and information
acquisition competencies of prospective teachers. Master's thesis, Harran University,
Social Sciences Institute, Sanliurfa. Retrieved from
https://tez.yok.gov.tr/Ulusal TezMerkezi/

Chiu, T. K., Xia, Q., Zhou, X., Chai, C. S., & Cheng, M. (2023). Systematic literature review
on opportunities, challenges, and future research recommendations of artificial
intelligence in education. Computers and Education: Artificial Intelligence, 4, 100118.
doi: https://doi.org/10.1016/j.caeai.2022.100118

Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed methods
approaches (2nd ed.). Thousand Oaks, CA: Sage.

Participatory Educational Research (PER)

-220-



Participatory Educational Research (PER), 12(2); 205-224, 1 March 2025

Coriat, B., & Weinstein, O. (2004). National institutional frameworks, institutional
complementarities and sectoral systems of innovation. Sectoral systems of innovation,
concepts, issues and analyses of six major sectors in Europe. Cambridge University
Press, Cambridge.

Celikoz, M. & Kolemen, E. B. (2020). Attitudes and innovativeness level of pre-school
teachers and teacher candidates towards mainstreaming. Journal of Kirsehir Education
Faculty, 21(3), 1607-1649. doi: https://doi.org/10.29299/kefad.853997

Cetin, D., & Bulbul, T. (2017). Investigation of the relationship between school
administrators' technostress perceptions and their innovative features. Bolu Abant Izzet
Baysal University Journal of Faculty of Education, 17(3), 12411264. doi:
10.17240/aibuefd.2017.17.31178-338821

Dedebali, N. C. (2020). Analysis of digital literacy and metaphoric perceptions of teacher
candidate. International Journal of Educational Methodology, 6(1), 135-145 doi:
10.12973/ijem.6.1.135

Demir, O., & Demir, M. (2023). Examining the relationship between classroom teachers’
individual innovativeness characteristics and their attitudes towards learning. Kalem
International Journal of Education and Human Sciences, 13(1), 83-104. doi:
10.23863/kalem.2021.216

Ersoy, B. A., & Sengul, C. M. (2008). Government applications towards innovation and
comparison with European Union. Organization and Economy, 15(1), 59-74.
Retrieved from https://dergipark.org.tr/en/pub/yonveek/issue/13688/165659

Flynn, L. R., & Goldsmith, R. E. (1993). A validation of the Goldsmith and Hofacker
innovativeness scale. Educational and psychological measurement, 53(4), 1105-1116.
Retrieved from https://journals.sagepub.com/doi/abs/10.1177/0013164493053004023

Gunes, M. G. (2019). Examination of teachers' self-efficacy related to education technology
standards. Doctoral dissertation, Necmettin Erbakan University, Educational Sciences
Institute, Konya. Retrieved from https://tez.yok.gov.tr/Ulusal TezMerkezi/

Gunduz, S. (2020). Examining the relationship between individual innovativeness and

digital nativeness levels of teachers. Education and Science, 46(205). doi:
http://dx.doi.org/10.15390/EB.2020.9006

Grigoropoulos, J. E., & Gialamas, S. (2018). Educators leaders: Inspiring learners to
transform society by becoming architects of their own learning. International Journal
of Progressive Education, 14(5), 33-38. doi: https://doi.org/10.29329/ijpe.2018.157.4

Hansen, J. W. (2003). To change perceptions of technology programs. Journal of Technology
Studies, 29, 16-19. Retrieved from https://scholar.lib.vt.edu/ejournals/JTS/Summer-
Fall-2003/pdf/hansen.pdf

Hatlevik, I. K. R. & Hatlevik, O. E. (2018). Students' evaluation of digital information: The
role teachers play and factors that influence variability in teacher behavior.
Computers in Human Behavior, 83, 56-63. doi:
https://doi.org/10.1016/j.chb.2018.01.022.

Hurt, H. T., Joseph, K., & Cook, C. D. (1977). Scales for the measurement of innovativeness.
Human  Communication  Research, 4(1), 58-65. doi: 10.1111/j.1468-
2958.1977.tb00597.x

International Society for Technology in Education. (ISTE) (2020). Nets for Teachers.
Retrieved from http://www.iste.org/standards/nets-for-students.aspx.

International Technology Education Association (ITEA). (1996). Technology for all
Americans: A rationale and structure for the study of technology. Reston, VA: Author.

Kert, S. B., & Tekdal, M. (2012). Comparison of individual innovativeness perception of
students attending different education faculties. Gaziantep University Journal of
Social Sciences, 11(4), 11501161. Retrieved from https://I24.im/C14pz07

""-i.ﬁ'r,

AT\

Participatory Educational Research (PER) @‘
1.%. Ve

Acaeri

-221-



Pre-service teachers' individual innovativeness and technology standards: an...B.Karabulut Coskun, E.A. Baywr

Kilicer, K. (2011). Individual innovativeness profiles of prospective teachers in computer
education and instructional technology. Doctoral dissertation, Anadolu University,
Educational Sciences Institute, Eskisehir. Retrieved from
https://tez.yok.gov.tr/Ulusal TezMerkezi/

Kilicer, K., & Odabasi, H. F. (2010). Individual innovativeness scale (is): the study of
adaptation to Turkish, validity and reliability. Hacettepe University Journal of
Education, 38, 150-164. Retrieved from
https://earsiv.anadolu.edu.tr/xmlui/handle/11421/14828

Kolb, A. Y., & Kolb, D. A. (2009). Experiential learning theory: A dynamic, holistic
approach to management learning, education and development. The SAGE handbook
of management learning, Education and Development, 7(2), 42-68. Retrieved from
https://www.torrossa.com/en/resources/an/5017664+#page=69

Korucu, A. T., & Olpak, Y. Z. (2015). Examination of teacher candidates individual
innovativeness properties from the different variables. Educational Technology
Theory and Practice, 5(1), 109-127. https://doi.org/10.17943/etku.83117

McQuiggan, C. A. (2006). A survey of university faculty innovation concerns and perceptions
that influence the adoption and diffusion of a course management system. Paper
presented at the Academy of Human Resource Development International (AHRD)
Conference. 1160-1167. Retrieved from https://eric.ed.gov/?id=ED492812

Misirli, Z. A. (2013). Investigation of secondary school students’ competencies regarding
educational technology standards. Doctoral dissertation. Anadolu University,
Educational Sciences Institute, Eskisehir. Retrieved from
https://tez.yok.gov.tr/Ulusal TezMerkezi/

Misirli, Z. A. (2015). Investigation of secondary school students’ competencies regarding
educational technology standards. International Journal of Turkish Educational
Sciences, 2015(5), 311-337. Retrieved from
https://dergipark.org.tr/en/pub/goputeb/issue/34517/385024

Mishra, P., Koehler, M. J., & Henriksen, D. (2020). The seven transdisciplinary habits of
mind: Extending the TPACK framework towards 21st-century learning. Educational
Technology Research and Development, 68(4), 1-18. doi:
https://doi.org/10.1007/s11423-020-09738-z

MOne- Ministry of National Education. (2018). Ministry of National Education 2018
administration activity report. Retrieved from
https://sgh.meb.gov.tr/meb_iys_dosyalar/2018 03/01175437_MillY_EYitim_Bakanl
YY_2018 YYIY _Ydare Faaliyet Raporu_YayYn2.pdf

Musluoglu, A. (2008). Innovation in education. Global Education Seminar Presentation.
Istanbul. Retrieved from
http://www.egelisesi.k12.tr/kurum_ici_egitim_detay.asp?kay%FDt=151

OECD- Organisation for Economic Co-operation and Development. (2021). Skills for the
future: The role of education and training in global competitiveness. Retrieved from
https://www.oecd.org

Orun, O., Orhan, D., Donmez, P., & Kurt, A. A. (2015). Exploring the relationship between
individual innovativeness and technology attitude of teacher candidates. Trakya
University Journal of  Education, 5(1), 65-76. Retrieved  from
https://dergipark.org.tr/en/pub/trkefd/issue/21481/230217

Ozciftci, M., & Cakir, R. (2015). Teachers’ lifelong learning trends and self-efficiencies
about the educational technology standards. Educational Technology Theory and
Practice, 5(1), 1-19. Retrieved from
https://dergipark.org.tr/en/pub/etku/issue/6276/84251

Participatory Educational Research (PER)

-222-



Participatory Educational Research (PER), 12(2); 205-224, 1 March 2025

Ozgur, H. (2013). Examining the relationship between information technology teacher
candidates’ critical thinking tendencies and individual innovativeness characteristics in
terms of various variables. Mersin University Journal of Faculty of Education, 9(2),
409-420. Retrieved from
https://dergipark.org.tr/en/pub/mersinefd/issue/17383/181632

Ozturk, Z. Y., & Summak, M. (2014). Investigation of primary school teachers individual
innovativeness. International Journal of Sport Culture and Science, 2(Special Issue
1), 844-853. Retrieved from https://dergipark.org.tr/en/pub/intjscs/article/108134

Pozas, M., & Letzel, V. (2023). “Do you think you have what it takes?” — exploring

predictors of pre-service teachers’ prospective ICT use. Technology, Knowledge and
Learning, 28, 823-841. https://doi.org/10.1007/s10758-021-09551-0

Rogers, C. R. (1962). The interpersonal relationship: The core of guidance. Harvard
educational review.

Rogers, E. M. (2003). Diffusion of Innovations (5th ed.). New York: The FreePress.

Rogers, R. K., & Wallace, J. D. (2011). Predictors of technology integration in education: A
study of anxiety and innovativeness in teacher preparation. Journal of Literacy and
Technology, 12(2), 28-61. Retrieved from https://literacyandtechnology.org/past-
editions/2011-2/

Salpeter, J. (2003). 21st century skills: Will our students be prepared?. Technology and
Learning, 24(3), 17-29. Retrieved from
https://sttechnology.pbworks.com/f/Salpeter_(2008)_21st%20Century%20Skills-
Will%200ur%20students%20be%20prepared.pdf

Schilling, M. A. (2022). Strategic Management of Technological Innovation (6th ed.). New
York: McGraw-Hill Education.

Shim, S., & Kaotsiopulos, A. (1994). Technology innovativeness and adopter categories of
apparel/gift retailers: From the diffusion of innovations perspective. Clothing and
Textiles Research Journal, 12(2), 46-57. doi: 10.1177/0887302X9401200207

Sun, Y. & Jeyaraj, A. (2013). Information technology adoption and continuance: A
longitudinal study of individuals’ behavioral intentions. Information & Management,
50(7), 457-465. doi: 10.1016/j.im.2013.07.005

Sun, C. & Shi, L. (2018). Model building of doctoral candidates’ innovative ability tendency
test based on gray target contribution theory. Grey Systems: Theory and Application,
9(1), 70-85. doi: https://doi.org/10.1108/GS-05-2018-0024

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics (6th ed.). Boston:
Pearson.

Turhan, A. (2009). The effect of culture on consumer innovativeness: An empirical
investigation. Unpublished master’s thesis. Hacettepe University, Social Sciences
Institute, Ankara. Retrieved from https://tez.yok.gov.tr/Ulusal TezMerkezi/

Turkish Language Association (TDK) (2024). Turkish Dictionary, Retrieved from
http://www.tdk.gov.tr.

Van Braak, J. (2001). Individual characteristics influencing teachers’ class use of computers.
Journal of Educational Computing Research, 25(2), 141-157. doi: 10.2190/81yv-
cgmu-5hpm-04eg

Vila, L. E., Perez, P. J.,, & Coll-Serrano, V. (2014). Innovation at the workplace: Do
professional competencies matter? Journal of Business Research, 67(5), 752-757. doi:
https://doi.org/10.1016/j.jbusres.2013.11.039

Wu, D., Zhou, C., Liang, X., Li, Y., & Chen, M. (2022). Integrating technology into teaching:
Factors influencing rural teachers’ innovative behavior. Education and Information
Technologies, 27(4), 5325-5348. doi: https://doi.org/10.1007/s10639-021-10815-6

""-i.ﬁ'r,

AT\

Participatory Educational Research (PER) @‘
1.%. Ve

Acaeri

-223-



Pre-service teachers' individual innovativeness and technology standards: an...B.Karabulut Coskun, E.A. Baywr

Yilmaz, H. (2018). Reflection levels of professional values with individual innovation of
primary school teachers. Master's thesis, Abant Izzet Baysal University Educational
Sciences Institute, Bolu. Retrieved from https://tez.yok.gov.tr/UlusalTezMerkezi/

Yilmaz, O., & Bayraktar, D. M. (2014). Teachers’ attitudes towards the use of educational
technologies and their individual innovativeness categories. Procedia-Social and
Behavioral Sciences, 116, 34583461. doi: 10.1016/j.sbspro.2014.01.783

Yuan, F., & Woodman, R. W. (2010). Innovative behavior in the workplace: The role of
performance and image outcome expectations. Academy of management journal,
53(2), 323-342. Retrieved from
https://journals.aom.org/doi/abs/10.5465/AMJ.2010.49388995

Yilmaz, R., & Beskaya, Y. M. (2018). Investigation of lifelong learning trends and individual
innovativeness level of education administrators. Ankara University Journal of
Faculty of Educational Sciences (JFES), 51(1), 159-181. Retrieved from
https://dergipark.org.tr/en/pub/auebfd/article/406246

Declarations

Funding

No funding was used.

Statements of publication ethics

| hereby declare that the study has not unethical issues and that research and publication
ethics have been observed carefully. The study procedures were conducted by attending the
Declaration of Helsinki.

Researchers’ Contribution Rate

Author 1: Writing- Reviewing, Funding acquisition, Conceptualization, Writing-Original
Draft Preparation, Methodology, Formal analysis, Software, Data curation.

Author 2: Writing-Reviewing, Editing; Discussion and conclusion, Implication, and future
work.

Conflict of Interest

The author(s) declared no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Informed Consent

All participants provided informed consent before taking part in the study. Participation was
voluntary, and all data were collected in compliance with ethical standards.

Data availability

The data supporting the findings of this study are available from the corresponding author
upon reasonable request.

illt-i.\,‘
@‘i Participatory Educational Research (PER)

-224-



