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Abstract

The purpose of the study was to determine adopter categories and individual
innovativeness levels of pre-service teachers. Four hundred and twenty pre-service
teachers from five different departments participated in the study. The application
of Rogers’ adopter measurement scale revealed that early pre-service teachers
dominated the group of participants in the study. The study also revealed that
department and gender of the participants made a significant difference in their
innovativeness level. The majority of female participants were early majority
whereas the majority of male participants were early adopters. The analysis showed
that male participants were highly innovative as opposed to female participants.
The study indicated that unlike Rogers’ bell shaped, normal distribution of the
adopter categories, the distribution in this study was positively skewed. The results
support the idea that pre-service teachers, especially in some departments, need
change in their perception of innovation. Evidence also suggests that Rogers’ model
of innovation decision process should be taken into consideration while planning
the course objectives.

Key words: adopter categories; adoption of innovation; innovation; teacher training.

Introduction

The world has recently witnessed inspiring innovations, technological upheavals,
and remarkable developments. A global market intelligence company reports that in
2012 the digital worlds currently ten times the size it was in 2006 (Anderson, 2010).
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As per the latest survey report there were nearly 70 million WordPress and 39 million
Tumblr Blogs worldwide till July 2012 (Bowen, 2012). Millions of new blog posts are
updated daily and each day more than a billion songs are shared over the internet
(Anderson, 2010). There were only 361 million Internet users in the world in 2000.
There are more than six times (2,267 bn) as many Internet users now as there were
in 2000(Internetworldstats, 2012). One of the social networking services and websites
launched in 2004 has now more than 845 million active users and has received a new
round of investment that values the social media firm at $50bn. This is worth more
than many well-established companies (Arthur, 2012). Similarly, one of the most
innovative social networking services initiated in 2006 has over 465 million accounts
and their value is about $4 billion (Ross,2012).A company that only commenced a few
years ago, now has 800 million unique users and hosts four billion video streams a day
(YouTube, 2012). Resta and Patru (2010) estimate that more than 7,000 scientific and
technical articles are published each day. All these figures can describe such a huge
digital universe (IDC, 2008).

Children born at the beginning of this century are growing up in this digital
universe. They are labelled as the “next generation” or “digital natives” in today’s
world (Prensky, 2001). Their world includes 3D televisions, camera phones, iPods,
MP3-4 players, 3D interactive videogames, etc. (Anderson, 2010). On the contrary,
unlike “digital natives”, the “digital immigrants” which stands for parents (Prensky,
2001), struggle in adopting the innovations that their children are exposed to. This
complicated situation attributes great meanings as communication, participation and
sharing innovations stands between children and their parents. Such a relationship also
affects teacher-student interaction especially in learning and teaching process. Since
such innovations allow students to engage, communicate and relate to each other and
their teachers in different ways, they often feel disconnected from traditional teaching
practices in schools (Anderson, 2010; Nallaya, 2010). Fortunately, in recent years the
traditional teaching practices have gradually evolved from local environments to
online-based applications (Mora Bonilla et al., 2010), and technological innovations
such as IPads, mobile phones, interactive boards, etc. have been used widely.

Governments generally recognize students’ needs for education or training about
innovation literacy, technology and new ICT skills if they are to function in this
digital universe. Teachers have the greatest responsibilities in preparing students
for this new digital world. They use software tools such as word processing, excel,
etc.; however, they rarely implement innovations for teaching. Thus, policy makers
in teacher education have great challenges of preparing pre-service teachers for
integrating innovations into teaching (Davis et al., 2010). As the first step, teachers’
perceptions about innovation should change. Then the adoption of innovation can
start(Chesney & Benson, 2012). As Roger (2003) stated, the individuals’ perception
regarding innovation is mostly related to their characteristics such as problem solving,
risk taking, being open to new things. That is related to their innovativeness. Therefore,
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to change the perceptions of teachers about innovations, it is crucial to determine the
innovativeness profiles for such analysis. Rogers’ Diffusion Innovations model has
been suggested and used in literature since 1993. In this context, the present study aims
to determine innovativeness profiles of pre-service teachers based on Rogers’ model.

Innovation, Innovativeness and Adoption of Innovation

Technology has been an integral part of everyday life; the concepts of innovation,
innovative(ness) and diffusion of innovation are widely used (Dadura & Lee,
2011). Increasing the speed and quality of life, they are appreciated globally, and
are concerned as the indicators of “being in front” (Kilicer, 2011). Though the term
“innovation” seems to be used interchangeably with the term “technology” in the
literature (Parashos & Messer, 2006), innovation is defined lexically as the introduction
of something new (Merriam-Webster, 2012). It is defined in Rogers’ (2003, p.12)
Diffusion of Innovation as “an idea, practice, or object that is perceived as new by
an individual or other unit of adoption” To Parashos and Messer (2006) innovation
is disruptive when it redefines a procedure, and is sustaining when it is a better way
of doing something. Rogers (2004, p. 13) defines diffusion broadly as “the process
through which an innovation, defined as an idea perceived as new, spreads via certain
communication channels over time among the members of a social system”. According
to Lundblad (2003) diffusion of innovation is adoption and implementation of new
ideas, processes, products or services. The model explains the procedures through
ideas, practices, or objects adopted by members of society (Richardson, 2009).

The process of adoption of innovation has been investigated for more than forty
years. Rogers’ Diffusion of Innovations model has been accepted as one of the most
popular adoption models (Sahin & Thomson, 2006). With the pioneer of Rogers’
model, aiming to provide insights into the fundamental factors influencing individual’s
tendency of utilizing innovation, the diffusion of innovation model has been adopted
in different disciplines ranging from hybrid seed corn to modern math; from drug
prevention in the health sector to the use of mobile phones and PDAs; from city
planning to organic farming and finally to education (Dooley, 1999; Haider & Kreps,
2004; Kauffman & Tecyatassanasoontorn, 2005; Oliver & Goerke, 2008; Richardson,
2009; Stuart, 2000; Tabata & Johnsrud, 2008). Once an individual comes across an
innovation, the adoption process starts; information is gathered and the innovation
is tested to see whether it suggests an acceptable development to the investment of
time and energy. Thus, the model is concerned with the style in which an innovation
is perceived by the individuals (Loogma, Kruusvall, & Umarik, 2012; Lundblad, 2003;
Richardson, 2009; Timugin, 2009; Yi, Fiedler, & Park, 2006; Wilson & Stacey, 2004).
The styles of individuals are derived from their attitudes towards the innovation. The
reaction of the individual towards the innovation, a new idea or a new technology
differs because of the differences in innovativeness, a tendency toward approving
innovation. Thus, innovativeness mainly refers to behavioural change, just because

509



Yuksel: Rogers’ Diffusion of Innovation Model in Action: Individual Innovativeness Profiles ...

individuals are intrinsically more or less inclined to innovative behaviour (Wilson
& Stacey, 2004; Loogma et al., 2012). Rogers (2003) classified such behaviours
into adopter categories. He defined the adopter categories as “the classifications
of members of a social system on the basis of innovativeness” (p. 22). For Rogers,
innovativeness helped in understanding the desired and main behaviour in the
innovation-decision process (Sahin, 2006). Therefore, he classifies the adopters into
five groups as innovators, early adopters, early majority, late majority, and laggards
based on their innovativeness. They are distributed along a bell shaped curve/normal
distribution (Figure 1).

2.5%
Innovators Early Early Late
Adopters Majority Majority Laggards
13.5% 34% 34% 16%

Figure 1. Adopter categories based on innovativeness (source: Rogers, 2003, p.163)

As indicated in Figure 1, innovators or described as venturesome by Rogers (2003)
are the first to test new products and processes (Wilson & Stacey, 2004). They seek
out and embrace innovations, and are not afraid of risks (Lundblad, 2003; Soffer et
al., 2010).They have more advanced technical knowledge than the others (Loogma
et al., 2012; Yi et al., 2006). On the other hand, Moore (1999) defines innovators as
the proponents of disruptive technologies. Early adopters, representing 13.5% of
the population, are open to change, but are connected to and respected within the
social system (Lundblad, 2003). They tend to be respected leaders in society, and
their behaviours may serve as models for the rest of the group (Greenhalgh et al,,
2008; Loogma et al., 2012; Soffer et al., 2010). The third group of adopters is early
majority, representing 34% of the population. They are more deliberate about their
adoption decision (Lundblad, 2003). The members of this group are cautious and
safe individuals reluctant to take risks (Soffer et al., 2010). They simply prefer “wait
and see” and how other people react to the innovation (Yi et al., 2006). To make
an adoption decision, they require well-established references (Rogers, 2003). Late
majorities, representing 34% of the population, are those sceptical about or resistant
to innovations (Lundblad, 2003; Soffer et al., 2010). Such individuals adopt a new idea
when it becomes a well-known standard. Thus, they tend to buy just from large well-
established companies (Greenhalgh et al., 2008; Yi et al., 2010). Finally, the laggards,
representing 16% of the population, are the traditionalists, very suspicious of new
ideas and most probably never adopt an innovation unless it becomes a necessity
(Greenhalgh et al., 2008; Loogma et al., 2012; Lundblad, 2003; Soffer et al., 2010).
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The model is suggested as the most appropriate theory for investigating the adoption
of innovation in educational environment (Sahin & Thomson, 2006). Diffusion studies
in educational context focused only on technological innovations except for a study
on the adopter categories conducted by Sahin & Thomson (2006). For defining the
categories, Sahin and Thomson used a five item questionnaire, each item for each of
the adopter categories. However, considering Rogers’ complicated and large scope of
adopter categories, there is a need for more comprehensive analysis of these categories.
Addressing this need, the present study aimed to investigate the adopter categories of
pre-service teachers via a scale directly developed to determine adopter categories.

Method
Design

The cross sectional survey design was used to examine participants’ adopter
categories and to compare their levels of innovativeness in terms of some variables.

Participants

The study aimed to investigate the adopter categories of pre-service teachers and
to compare their innovativeness levels in a cross-sectional research design. The data
of the study were collected from 420 pre-service teachers attending five different
departments in Eskisehir Osmangazi University in the 2011/2012 academic year. Of
the 420 participants 288 (68.6%) were female and 132 (31.4%) were male.

Instrument

The “Innovativeness Scale” (IS) developed by Hurt, Joseph, and Cook (1977) was
used to define the adopter categories and innovativeness levels of participants. This
five-point Likert scale consists of 20 items. In the study, the Turkish version of IS
adapted by Kilicer & Odabasi (2010) was administered. According to Hurt et al.
(1977), “Innovativeness Scale” has good internal consistency, with a Cronbach alpha
coefficient reported of .89; the Turkish version of the scale carried out with 343
students also has good internal consistency, a Cronbach alpha coefficient reported
of .82 (Kilicer & Odabasi, 2010). In the current study, the Cronbach alpha coefficient
was .78.

To calculate the participants’ total scores of the scale, a formula of [42] was used.
Thus, the maximum score that can be taken from the scale was 94 and minimum
score was 14. By favour of total scores, participants were classified into Rogers’ adopter
categories:

« above 80 as innovators;

o between 69 and 80 as early adopters;

o between 57 and 68 as early majority;

« between 46 and 56 as late majority;

o under 46 as laggards.
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Additionally, participants were classified according to their scale scores as highly
innovative (above 68 points); moderately innovative (68-64 points) and lowly
innovative (under 64 point).

Data Analysis

To analyse the data, descriptive statistics (means, standard deviations, percentages
etc.), independent groups t-test, one way analyses of variance test had been applied. In
comparisons where the distribution was not a normal one, nonparametric tests were
conducted. The significance level in the study was set as 0.05.

Results

The first concern that guided this study was to identify the innovativeness levels of
participants and compare their scores according to their gender and departments. To
identify the innovativeness levels, the total scores for each participant were calculated
and the scores were classified into three categories suggested by Hurt et al. (1977). The
results are presented in Table 1.

Table 1
Comparison of participants’ innovativeness scores according to gender

Gender n M SD df t p
Female 288 6408 835 418 -6218  .001*
Male 132 6945 7.90

*p<0.05

The findings showed that male participants were highly innovative[M=69.45,
SD=7.90] whereas female participants were moderately innovative [M=64.08,
SD=8.35]. An independent samples t-test manifested that there was a significant
difference in scores for females and males [t (418) = 6.22, p=.001]. Overall, the analysis
clearly showed that male participants were highly innovative as opposed to female
participants.

To examine the impact of the department on prospective teachers’ innovativeness
scores, a one-way analysis of variance test was conducted. The test results are indicated
in Table 2.

Table 2

Comparison of participants’ innovativeness scores according to departments

Departments N M SD SS df MS F p
CEIT 104 6996 652 BetweenGroups  4552.685 4 1138.171 17.998 .001*
Maths 83 6471 952  Within Groups 26244449 415 63.240

Turkish P. 81 6238 769 Total 30797.133 419

Chemistry 87 6814 792

History 65 6145 820

Total 420 6577 857

*p<0.05
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The results indicated that participants from both CEIT (M=69.96, SD=6.52)
and Chemistry (M=68.14, SD=7.92) departments were highly innovative, while
participants from the Maths (M=64.71, SD=9.42) department were moderately
innovative and participants from Turkish P. (M=62.38, SD=7.69) and History
(M=61.45, SD=8.20) departments were not highly innovative. ANOVA revealed that
there was a statistically significant difference at the p< .05 level in participants’ IIS
scores for these five departments [F(4,415)= 18.01, p=.001]. Post-hoc comparisons
using Tukey HSD test indicated that participants from both CEIT and Chemistry
departments were more innovative than participants from other departments.

To better understand the innovativeness profiles of prospective teachers, they were
classified into five innovativeness categories suggested by Rogers (2003). Initially,
the adopter categories of the participants were determined, and then the differences
between distributions of participants in adopter categories regarding departments
were tested. The frequencies and percentages of the total scores of the participants
were used to interpret data (see Table3).

Table 3
The distribution of adopter categories of pre-service teachers according to gender and departments

Innovators A d?;lt):ers Early Majority ~ Late Majority Laggards

Characteristics N (%) f (%) f (%) f (%) f (%)
Gender

Female 288 14 (4.9) 73(25.3) 117(40.6) 78(27.1) 6(2.1)

Male 132 16 (12.1) 54(40.9) 49(37.1) 10(7.6) 3(2.3)
Department

CEIT 104 13(12.5) 53(51) 29(27.9) 9(8.7) -(-)

Maths 83 4(4.8) 23(27.7) 32(38.6) 21(25.3) 3(3.6)

Turkish P. 81 4(4.9) 12(14.8) 38(46.9) 25(30.9) 2(2.5)

Chemistry 87 6(6.9) 28(32.2) 38(43.7) 13(14.9) 2(2.3)

History 65 3(4.6) 11(16.9) 29(44.6) 20(30.8) 2(3.1)
Total 420 30(7.1) 127(30.2) 166(39.5) 88(21) 9(2.1)

The findings showed that a great majority (40.6%) of the female participants were
Early Majority whereas the great majority (40.9%) of the male participants were Early
Adopters. The rate of male participants for innovators (12.1%) was three times bigger
than the ratio for female participants (49%). In contrast to Rogers’ normal distribution
of categories, the distribution in this study had different ratios for adopter categories
(see Figure2). The first difference between the two distributions was the ratio for late
majority. According to Rogers (2003) 34% of individuals were late majority, whereas
21% of participants were defined late majority in this study. Secondly, the ratio of
laggards in Rogers’ distribution is almost eight times bigger than the ratio of laggards
found in this study. However, the ratio of innovators in this study is almost three times
bigger than the ratio of innovators in Rogers’ distribution (see Figure 2).
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Figure 2. Comparison of distribution of adopter categories in this study and Rogers’ study

The participants who took the scores above 80 from IS were labelled as innovator in
the study. The findings indicated that the majority of innovators were CEIT students
(12.5%) and Chemistry students (6.9%).The ratio of innovators for the remaining
departments was almost the same. Individuals who took the test scores between 69 and
80 were labelled as early adopters. The analysis showed that half of the CEIT students
(51.1%) were early adopters whereas one third of participants from Chemistry (32.2%)
and Mathematics (27.7%) were early adopters. The most represented adopter category
among participants was early majority. The findings manifested that almost half of
the participants from Turkish P. (46.9%), Chemistry (43.7%) and History (44.6%)
were early majority. One third of participants from Turkish P. (30.9%), and History
(30.8%) departments were late majority. Finally, the results showed that none of the
CEIT students were laggards. It is interesting to note that 3.6% of participants from
Mathematics department were laggards. This ratio was the highest one among the
other departments. The findings highlighted that the great majority of the participants
were early majority. In contrast to Rogers’ diffusion ratio for laggards (16%), the ratio
for laggards in this study was 2.1%.

To draw conclusions about the differences between distributions of participants
in categories regarding departments, the innovativeness scores for each adopter
categories in line with their departments were compared.

Innovators were the first adopter category which consisted of 7.1% of the
distribution. To investigate the impact of department on innovators’ scores in IIS
one-way analysis of variance test was employed. The results are shown in Table 4.
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Table 4

Comparison of innovativeness scores of innovators according to their departments
Departments n Mean Rank df X p
CEIT 13 10.81 4 21.206 .001*
Maths 4 20.25

Turkish P. 4 5.50

Chemistry 6 25.75

History 3 22.33

Total 30

* p<0.05

Since the sample size was small (n=30), and data were not normally distributed, a
Kruskal-Wallis one-way ANOVA was performed on the five departments. Innovators
in the Turkish Philology department had the least innovativeness score(Mdn=_80)
and innovators in the Chemistry department had the most (Mdn==84). Innovators in
the Mathematics department had a median of 82.5 while innovators in the History
department had a median of 82and in the CEIT department the median was 81.The
Kruskal-Wallis test revealed a statistically significant difference in scores of innovators
according to their departments [x2(4,n=30)= 21.206, p=.001].The results indicated
that students who regarded themselves as innovators in the Chemistry Department
had significantly higher innovativeness scores than students in other departments,
who declared themselves as innovators.

The second innovativeness category was early adopters. Since the distribution of
early adopters’ scores in IIS was normal, one way ANOVA test was used to compare
their scores according to their departments. The results are shown in Table 5.

Table 5
Comparison of innovativeness scores of early adopters according to their departments
Departments n M SD SS df MS F p
CEIT 53 7200 177 BEWeeN 4434 4 17606 3723 .007*
Groups
Maths 3 7252 204 MWINgr6003 122 4729
Groups
Turkish P. 12 7392 178 Total 647417 126
Chemistry 28 7314 285
History 1" 71.09 263
Total 127 72.45 2.27 *
p<0.05

ANOVA test results indicated that there was a significant difference between early
adopters’ innovativeness scores according to their departments [F(4,122)=3.723
p=.007]. Post-hoc comparisons using the Tukey HSD test indicated that the mean
score for Turkish Phil. (M=73.92, SD =1.78) was significantly different from History
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(M=71.09, SD=2.63). There was no significant difference between other groups. These

results indicated that early adopters’ score from the Turkish Philology department

performed better in IIS than did the early adopters in the History department.
Early Majority comprised 39.5% of prospective teachers in the study. To examine

the effect of department on their innovativeness scores a one-way analysis of variance

test was employed. The results were shown in Table 6.

Table 6

Comparison of innovativeness scores of early majority according to their departments

n M SD SS df MS F p
CEIT 29 6590 238 Between Groups 811.315 4 202.829 48796 .001*
Maths 32 66.63 1.96 Within Groups 669.221 161 4157
Turkish P. 38 6200 243 Total 1480.536 165
Chemistry 38 66.87 1.63
History 29 6210 1.63
Total 166 64.70  3.00

* p<0.05

The findings indicated that there was a statistically significant difference at the
p<.05 level in IIS scores for the five departments: F(4, 161) = 48.796, p=.001. Post-hoc
comparisons using the Tukey HSD test revealed that the mean score for Chemistry
(M=66.87, SD =1.63) was significantly different from History (M= 62.10, SD = 1.63)
and Turkish Phil. (M=62.00, SD=2.43).Moreover, the mean scores for Maths (M=66.63,
SD=1.96)and for CEIT (M=65.90, SD=2.38) were significantly different from History
and Turkish Phil. departments. There was no significant difference between early
majority in Chemistry, Maths and CEIT departments. These results highlighted that
early majority in Chemistry, Maths and CEIT departments performed higher in IIS
than did the early majority in History and Turkish Phil. departments.

Late majority was the fourth innovativeness category and consisted of 21% of
participants. A one-way between-groups analysis of variance was conducted to explore
the impact of departments on innovativeness levels of early majority, as measured by
IIS. The results are given in Table 7.

Table7
Comparison of innovativeness scores of late majority according to their departments
n M SD SS df MS F p
CEIT 9 55.67 2.18  Between Groups 199.056 4 49.764 18.838 .001*
Maths 21 52.90 234  Within Groups 219.262 83 2.642
Turkish P. 25 55.96 117  Total 418.318 87

Chemistry 13 56.85 0.55
History 20 53.60 135
Total 88 54.80 2.19

* p<0.05
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The test results indicated that there was a significant difference between late
majority’s innovativeness scores according to their departments [F(4,83)=18.838
p=.001]. Post-hoc comparisons using the Tukey HSD test indicated that the mean
scores for Chemistry (M=56.85, SD=0.55), Turkish Phil. (M=55.96, SD=1.17) and
CEIT (M=55.67, SD =2.18) were significantly higher than the scores of late majority
in History (M= 53.60, SD = 1.35) and Maths (M=>52.90, SD=2.34). There was no
significant difference between Chemistry, Turkish Phil. and CEIT. The results indicated
that late majority from Chemistry department had the highest innovativeness scores
among the other groups.

The last innovativeness category suggested by Rogers was Laggards. Laggards
comprised only 2.1% of the participants. To investigate the impact of department on
laggards’ innovativeness scores, nonparametric analysis of variance test was conducted.
The results are given in Table 8.

Table 8

Comparison of innovativeness scores of laggards
according to their departments

Departments n Mean Rank df X p
Maths 3 333 3 2.680 Ad44
Turkish P. 2 5.25

Chemistry 2 7.00

History 2 5.25

Total 9

A Kruskal-Wallis Test revealed a non-significant difference in laggards’
innovativeness scores across five different departments (Maths, n=3; Turkish Phil.,
n=2; Chemistry, n=2; History, n=2), x2 (3, n= 9)=2.680, p=.444. Laggards in the
Chemistry department recorded a non-significant higher median score (Mdn=46)
than the other three groups, which both recorded median values of 45.5 and one
recorded median values of 44. None of the students declared themselves as laggards
in the CEIT department.

Overall, the results indicate that prospective teachers were either early majority or
early adopters. Male participants were found more innovative than female participants.
Moreover, participants from the CEIT department were more highly innovative than
participants from other departments.

Discussion and Conclusion

Through this study the adopter categories of pre-service teachers in Turkey had
been determined and the effect of gender and field of study on the level of individual
innovativeness had also been examined. The individual innovativeness scale was
administered to pre-service teachers in five different teacher education departments.

One of the concerns of this study is to determine the innovativeness levels of the
participants and to compare their mean scores in IS for gender and fields of study.
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The result indicated that two thirds of pre-service teachers were highly or moderately
innovative. Independent samples t-test established that male participants were more
highly innovative than female participants. This is in complete agreement with the
findings of Shim and Kotsiopoulos (1994). They revealed in their studies on adoption
of technological innovation in textile retailing that the gender of participants had a
significant role on adoption of innovations, too. They found out that male participants
were more innovative than the female participants. This finding is also consistent with
the findings of Kavak and Demirsoy (2009) and Kilicer (2011). Kavak and Demirsoy
(2009) investigated demographic and lifestyle characteristics of adopters of online
banking services in Turkey. They reported that male participants showed a higher
tendency to accept innovations than female participants. Kilicer (2011) conducted
his study on pre-service teachers and revealed that male pre-service teachers were
highly innovative compared to the female ones. On the other hand, this finding does
not support the findings of Less (2003). She investigated faculty adoption of computer
technology for instruction and did not find important differences between faculty
adopter categories and gender.

The study revealed that participants’ departments accounted for a statistically
significant difference in their innovativeness scores. The findings showed that
participants from both the CEIT and Chemistry departments were more innovative
than participants from other departments. As Greenhalgh et al. (2008), Loogma et al.
(2012), Mumcu, (2004), Soffer et al. (2010), and Hug and Reese (2006) stated in their
studies, the individuals in these departments are open to new technologies, tend to
accept changes and are not afraid of taking risks. This finding disproves the findings
of Zakaria (2001). He examined the factors related to IT implementation in the
curriculum and found no significant difference between participants’ departments
and IT use in general.

The findings revealed that the great majority of the participants were early majority.
Lundblad (2003) states that early majority are deliberate about innovation. According
to Yi et al. (2006) they wait and monitor the reactions of people to innovations. This
finding thus indicates that pre-service teachers are more careful about their adoption
decisions, reluctant to take risks and need well-established references. The findings
also revealed that the majority of female participants were early majority whereas the
majority of male participants were early adopters. Lundblad (2003) reports that early
adopters are open to change, but are connected to and respected with in social system
closely. They tend to buy or try out innovations sooner than most of their colleagues.
This finding concurs well with the findings of Kilicer (2011), Timucin (2009), and
Sahinand Thompson (2006)who investigated Turkish pre-service teachers’ tendencies
to innovations. The great majority of the male participants in these studies were early
adopters. The finding in the current study refutes Rogers’ distribution. Rogers (1995)
states that 34% of individuals (which is one of the top ranges in the distribution) are
early adopters. However, the ratios of innovators and laggards in this study showed

518



Croatian Journal of Education, Vol.17; No.2/2015, pages: 507-534

difference with Rogers’ distribution. The distribution of Rogers is bell shaped whereas
the distribution in this study is positively skewed.

The adopter categories were also analysed according to participants’ fields of
study. The findings manifested that the majority of participants from the CEIT
department were early adopters. This does not confirm the findings of Kilicer (2011).
He investigated CEIT students’ adopter categories and found that a great majority of
them were early majority. However, Greenhalgh et al. (2008), Loogma et al. (2012),
Mumcu, (2004), and Soffer et al. (2010) state that individuals in computer related
departments are technology-focused individuals, open to innovations and changes,
and risk takers. On the other hand, the comparison test revealed that early adopters
in the Turkish Philology department performed better on the innovativeness scale
than did early adopters in other departments.

In the study, the majority of participants from Turkish Philology, History, Chemistry
and Maths departments were early majority. This does not match with Hug and Reese’s
(2006) ideas on students in science departments. They claim that the students in
science departments are more prone to being cautious about their adoption decisions
than students in social sciences and need well-established references, evidences and
experiments about the innovations they encounter. However, cross-comparisons
between early majority indicated that early majority in Chemistry, Maths and CEIT
departments had significantly higher innovativeness scores than the early majority
in History and Turkish Phil. departments. This, in fact, supports the idea of Hug and
Reese (2006). Although the majority of participants from Turkish Philology and
History departments were early majority, about one third of them were late majority.
Greenhalgh et al. (2008) specify that the individuals in these groups are in need of
high assistance about innovations. Cross-comparisons on late majority according to
their departments revealed that late majority from the Chemistry department had the
highest innovativeness scores among the other groups. This indicates that students in
the Chemistry departments are less sceptical about or resistant to innovations than
the late majority in other departments. Finally, the results revealed that none of the
CEIT participants regarded themselves as laggards. The comparison analysis indicated
that laggards in Chemistry department recorded insignificantly higher innovativeness
scores than the other three groups. As Soffer et al. (2010) claim, laggards adopt
innovation as and when needed. Thus, it can be concluded that prospective Chemistry
teachers are less suspicious about adopting innovations than their fellows in other
departments.

In conclusion, this study presented the adopter categories and innovativeness degree
of pre-service teachers. The results of this study suggest that pre-service teachers
especially in some departments need a change in their perception of innovation. Hall
and Hord (1987) claim that a three- to five-year-implementation of the innovation
is required to adopt innovation. Fullan (1990) supports the idea that the effective
change in individual behaviours takes time. As Rogers (2003) reports, a decision about
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a new thing, idea or technology is not a sudden act. He states that “this is a process
through which an individual passes from gaining initial knowledge of an innovation,
to forming an attitude toward the innovation, to making a decision to adopt or reject,
to implementation of the new idea, and to confirmation of this decision” (p.172).
Thus, students should be provided with training on innovations and innovation use
in instruction. Ali (2003) also claims that training in technology should be provided
before availing technology. In Turkey, the course aims and objectives are organized
according to the principles of Bloom’s taxonomy. However, evidence from this study
suggests that Rogers’ model of innovation decision process should be taken into
consideration while planning objectives. Moreover, the instructor might provide
students with an active program of, and support and consultation for, research using
educational technologies as suggested by Anderson and Campbell (1998).

This study was limited in several ways. The most important limitation lies in the fact
that the innovativeness levels and profiles of prospective teachers were determined
by a self-reported measure. Thus, to ensure a deeper understanding about their
perceptions on innovations longitudinal studies, qualitative studies, observations, etc.
should be conducted. Moreover, the current study has only investigated the adopter
categories and innovativeness levels of pre-service teachers. Therefore, in the future,
researchers may investigate the factors that hinder the individuals from adopting
innovations. The findings of this research might not be transferable to teachers.
Thus, further studies should be done to investigate teachers’ adopter categories and
innovativeness levels.
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Rogersov model difuzije inovacije
u praksi: pojedinacni profili
inovativnosti bududih nastavnika
u Turskoj

Sazetak

Svrha ovoga istraZivanja bila je odrediti kategorije usvajanja i pojedinacne
razine inovativnosti buducih nastavnika. 420 buducih nastavnika iz pet razlicitih
odjela sudjelovalo je u ovome istraZivanju. Primjena Rogersove skale za mjerenje
usvajanja otkrila je da kod buducih nastavnika u uzorku ispitanika u istrazivanju
dominiraju rani usvojitelji. IstraZivanje je takoder otkrilo da odjel i spol ispitanika
Cine znacajnu razliku u razini njihove inovativnosti. Veéina ispitanika - Zena bili
su rani usvojitelja, a vecina muskih ispitanika bila je u skupini ranih usvojitelja.
Analizom je otkriveno da su muski ispitanici visoko inovativni za razliku od
ispitanica. Istrazivanje je takoder ukazalo na to da je za razliku od Rogersove
normalne distribucije (zvonastog oblika) kategorija usvojitelja, distribucija u ovome
istraZivanju pozitivno zakrivljena. Rezultati podupiru ideju da buduéi nastavnici,
posebno u nekim odjelima, moraju promijeniti svoju percepciju inovacije. Dokazi
takoder upucuju na to da se Rogersov model odlucivanja o inovaciji mora uzeti u
obzir za vrijeme odredivanja ciljeva kolegija.

Kljuéne rijedi: inovacija; kategorije usvojitelja; obuka nastavnika; usvajanje
inovacije.

Uvod

U posljednje vrijeme svijet preplavljuju inspirativne inovacije, tehnologijski pomaci i
znacajni razvoj. Globalna tvrtka za trzi$nu inteligenciju izvje$¢uje da je 2012. digitalni
svijet deset puta ve¢i od onoga 2006. godine (Anderson, 2010). Posljednje izvjesée iz
provedenih anketa govori o tome da je do srpnja 2012. registrirano gotovo 70 milijuna
WordPress i 39 milijuna Tumblr blogova Sirom svijeta (Bowen, 2012). Milijuni novih
blogova objavljuje se dnevno, a viSe od milijardu pjesama razmjenjuje se putem
interneta (Anderson, 2010). U 2000. registrirano je samo 361 milijuna korisnika
interneta u svijetu. Danas postoji gotovo Sest puta vi$e (2,267 milijardi) korisnika
Interneta, nego u 2000. (Internetworldstats, 2012). Jedna od mreznih usluga i mreznih
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stranica pokrenutih u 2004. godini danas ima vise od 845 milijuna aktivnih korisnika
te je dobila novi krug poticaja koji procjenjuje tu tvrtku na $50 milijardi, $to je vise
od mnogih dobrostojecih tvrtki (Arthur, 2012). Nadalje, jedna od inovativnijih usluga
drustvenih mreZa koja je nastala 2006. godine ima viSe od 465 milijuna korisnic¢kih
racuna te se njihova vrijednost procjenjuje na oko $ 4 milijarde (Ross, 2012). Tvrtka
koja je nastala prije nekoliko godina danas ima 800 milijuna jedinstvenih korisnika
i adresa je za Cetiri milijarde video snimaka dnevno (YouTube, 2012). Resta i Patru
(2010) procjenjuju da se dnevno objavljuje viSe od 7000 znanstvenih i tehnic¢kih
radova. Ti podaci opisuju veli¢inu digitalnog svijeta (IDC, 2008.).

Djeca rodena pocetkom ovoga stolje¢a rastu u spomenutom digitalnom svijetu. Njih
nazivamo ,sljedeca generacija“ ili ,,digitalni urodenici“ dana$njega svijeta (Prensky,
2001). Njihov svijet uklju¢uje 3D televizore, telefone-foto-aparate, iPodove, MP3-
4 playere, 3D interaktivne videoigrice, itd. (Anderson, 2010). Suprotno tome, i za
razliku od ,,digitalnih urodenika®,,,digitalni useljenici“ koji podrazumijevaju roditelje
(Prensky, 2001) ulaZzu goleme napore u prihvacéanju inovacija kojima su njihova
djeca izloZena. Ta sloZena situacija obiljeZena je i pojmovima poput komunikacije,
ukljucenosti i dijeljenja inovacija koja postoji izmedu djece i njihovih roditelja. Takav
odnos takoder utjece i na interakciju nastavnika i u¢enika, a posebno u procesu ucenja
i poucavanja. S obzirom na to da takve situacije omogucuju ucenicima uklju¢ivanje,
komunikaciju i povezanost s njihovim nastavnicima na razli¢ite nacine, u¢enici éesto
nailaze na nepovezanost s tradicionalnim oblicima nastave u $kolama (Anderson, 2010;
Nallaya, 2010). Sre¢om, posljednjih godina su tradicionalni oblici nastave postupno
prepustili mjesto on-line aplikacijama i u lokalnim okruZzenjima (Mora Bonilla i dr.,
2010), a tehnologijske inovacije poput IPada, mobilnih telefona, interaktivnih plo¢a i
ostaloga postaju Ce$ce koristeni.

Vladajuéi organi uglavnom prepoznaju potrebu ucenika za obrazovanjem ili
obukom o inovativnoj pismenosti, tehnologiji i novim ICT vje$tinama kako bi mogli
funkcionirati u digitalnom svijetu. Nastavnici imaju najve¢u odgovornost u pripremi
ucenika za digitalni svijet. Koriste se softverskim alatima poput obrade teksta i obrade
podataka (Word, Excel) itd., medutim, rijetko primjenjuju inovacije u poucavanju.
Prema tome, oni koji rade na politici obrazovanja nastavnika suoceni su s velikim
izazovima u pripremi bududih nastavnika za integracijom inovacija u poucavanje
(Davis i dr., 2010). Kao prvi korak, potrebno je promijeniti percepciju nastavnika
o inovaciji (Chesney i Benson, 2012). Prema Rogersu (2003), percepcija pojedinca
o inovaciji uglavnom ovisi o njihovim sposobnostima poput rjeSavanja problema,
izlaganja izazovima, otvorenosti novitetima. To se povezuje i s njihovom vlastitom
inovativno$c¢u. Prema tome, promjena percepcije nastavnika o inovacijama klju¢na
je za odredivanje profila inovativnosti u takvim analizama. Rogersov model difuzije
inovacije ponuden je i koristen u literaturi od 1993. U tom kontekstu, ovo istrazivanje
nastojat ¢e prepoznati profile inovativnosti budu¢ih nastavnika na osnovi Rogersova
modela.
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Inovacija, inovativnost i usvajanje inovacije

Tehnologija je sastavni dio svakodnevnog Zivota; koncepti inovacije, inovativnosti
i $irenja inovacije u $irokoj su uporabi (Dadura i Lee, 2011). Poveéanjem brzine i
kvalitete Zivota inovacija je globalno prisutna, te se vodi indikatorima ,,prvoga mjesta“
(Kilicer, 2011). Iako se u literaturi koncept ,,inovacije“ ¢esto koristi naizmjeni¢no s
konceptom ,,tehnologije“ (Parashos i Messer, 2006), inovacija se leksi¢ki definira
kao uvodenje novine (Merriam-Webster, 2012). U Rogersovoj (2003, str. 12) Difuziji
inovacije kao “ideja, postupak ili objekt koji pojedinac doZivljava kao nov ili kao neka
druga jedinica usvajanja“ Parashos i Messer (2006) inovaciju vide kao remecenje kada
ona redefinira proceduru i kao Zivotno bitnu kada predstavlja bolji nacin djelovanja.
Rogers (2004, str. 13) definira difuziju opcenito kao ,,proces kroz koji se inovacija,
definirana kao nova ideja, $iri putem odredenih komunikacijskih kanala u odredenom
vremenu medu ljudima u nekom dru$tvenom uredenju®. Prema Lundbladu (2003)
difuzija inovacije je ,,usvajanje i implementacija novih ideja, procesa, proizvoda ili
usluga. Model, koji povezuje te koncepte, objasnjava procedure putem ideja, postupaka
ili objekata, a komuniciraju ih i usvajaju ¢lanovi u drustvu (Richardson, 2009).

Proces usvajanja inovacije bio je predmet proucavanja vise od ¢etrdeset godina.
Rogersov model difuzije inovacije bio je prihvacen kao jedan od popularnijih modela
usvajanja (Sahin i Thomson, 2006). S prvijencem Rogersova modela, ¢iji je cilj izdvojiti
fundamentalne ¢imbenike koji utje¢u na tendenciju pojedinca za usvajanjem inovacije,
model difuzije inovacije bio je primijenjen i u drugim disciplinama od hibridnog
sjemena kukuruza do moderne matematike; od prevencije konzumacije narkotika u
zdravstvu do koristenja mobilnih telefona i osobnih digitalnih asistenata (PDAs); od
prostornog planiranja do organske poljoprivrede i naposljetku obrazovanja (Dooley,
1999; Haider i Kreps, 2004; Kauffman i Tecyatassanasoontorn, 2005; Oliver i Goerke,
2008; Richardson, 2009; Stuart, 2000;Tabata i Johnsrud, 2008). Kada pojedinac jednom
naide na inovaciju, zapoc¢inje proces usvajanja; informacija se prikuplja i testira s
obzirom na to osigurava li prihvatljivu uc¢inkovitost u odnosu na ulozeno vrijeme
i energiju. Prema tome, model prepoznaje nacine na koje se inovacija dozivljava
kod pojedinaca (Loogma, Kruusvall, i Umarik, 2012; Lundblad, 2003; Richardson,
2009; Timugin, 2009; Yi, Fiedler, i Park, 2006; Wilson i Stacey, 2004). Pojedina¢ni
stilovi proizlaze iz njihovih stavova prema inovaciji. Reakcije pojedinaca na inovaciju,
novu ideju ili novu tehnologiju razlikuju se zbog razlika u inovativnosti, odnosno
tendenciji za prihvac¢anjem inovacije. Prema tome, inovativnost se uglavnom odnosi
na promjenu u ponasanju samo zato §to su pojedinci intrinzi¢no, manje ili vise,
skloni inovativnom ponasanju (Wilson i Stacey, 2004; Loogma i dr., 2012). Rogers
(2003) je klasificirao takva pona$anja u kategorije usvojitelja. Definirao je kategorije
usvojitelja kao ,klasifikaciju ¢lanova drustvenog sustava na osnovi inovativnosti* (str.
22). Za Rogersa, inovativnost je pomogla kod razumijevanja Zeljenoga i glavnoga
ponasanja u procesu odluke o inovaciji (Sahin, 2006). On Klasificira usvojitelje u pet
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skupina: rani usvojitelji, rana vecina, kasna ve¢ina, i one koji su lijeni s obzirom na
vlastitu inovativnost. Te su skupine rasporedene prema Gaussovoj krivulji, odnosno
distribucija je normalna (Slika 1).

Slika 1.

Kao $to je prikazano na slici 1, inovatori ili kako ih Rogers (2003) opisuje smjeli, prvi
testiraju nove proizvode i procese (Wilson i Stacey, 2004). Traze i prihvacaju inovacije
i ne susprezu se od rizika (Lundblad, 2003; Soffer i dr., 2010). Oni imaju naprednije
tehnologko znanje od ostalih (Loogma i dr.,2012;Yi i dr.,2006). S druge strane, Moore
(1999) definira inovatore kao zagovornike razornih tehnologija. Rani usvojitelji, koji
¢ine 13,5% populacije, prihvacaju promjenu, ali su isto tako povezani s drustvenom
zajednicom i od nje cijenjeni (Lundblad, 2003). Naginju poslovima vodecih u drustvu,
a njihova ponasanja mogu sluziti kao modeli za ostale ¢lanove skupine (Greenhalgh i
dr.,2008; Loogma i dr., 2012; Soffer i dr., 2010). Tre¢a skupina usvojitelja je rana ve¢ina
koju ¢ini 34% populacije. Oni su odlu¢niji u svojim odlukama o usvajanju (Lundblad,
2003). Clanovi te skupine su oprezni i sigurni pojedinci koji nevoljko prihvaéaju
rizike (Soffer i dr.,2010). Oni jednostavno preferiraju ,¢ekaj i vidjet ¢u“ stav ili ¢ekaju
reakciju ostalih na inovaciju (Yi i dr., 2006). Kod odlu¢ivanja o usvajanju, ta skupina
zahtijeva utemeljene preporuke (Rogers, 2003). Kasna ve¢ina, koja predstavlja 34%
populacije, jesu oni skepti¢ni prema inovacijama ili oni koji pruzaju otpor inovacijama
(Lundblad, 2003; Soffer i dr., 2010). Takvi pojedinci usvajaju novu ideju tek kada ona
postane dobro poznat standard. Shodno tome kupuju od velikih i dobro poznatih
tvrtki (Greenhalgh i dr., 2008; Yi i dr., 2010). Na kraju, lijeni, koji ¢ine 16% populacije,
jesu oni tradicionalisti, sumnji¢avi prema novim idejama i oni vrlo vjerojatno nece
prihvatiti inovaciju dok ona ne postane potreba (Greenhalgh i dr.,2008; Loogma i dr.,
2012; Lundblad, 2003; Soffer i dr., 2010).

Taj se model predstavlja kao pogodna teorija za proucavanje usvajanja inovacije
u obrazovnom sustavu (Sahin i Thomson, 2006). Istrazivanja $irenja (difuzije) u
obrazovnom okruZenju uglavnom se usredotocuju na tehnoloske inovacije, a samo
je jedno istrazivanje ukljucilo proucavanje kategorija usvojitelja (Sahin i Thomson,
2006). Za definiranje kategorija Sahin i Thomson koristili su se upitnikom od pet
pitanja od kojih je svako bilo za jedno od kategorija usvojitelja. Medutim, s obzirom
na Rogersove prili¢no sloZene i sveobuhvatne kategorije usvojitelja, postoji potreba za
njihovom detaljnijom analizom. S obzirom na tu potrebu, ovo istrazivanje pokusalo je
istraziti kategorije usvojitelja kod bududih nastavnika koriste¢i se posebno izradenom
skalom kako bi se odredile kategorije usvojitelja.

Metoda

Dizajn

Metodom anketnog presje¢nog istrazivanja istrazile su se kategorije usvojitelja
ispitanika te su se usporedile njihove razine inovativnosti s obzirom na neke varijable.

527



Yuksel: Rogers’ Diffusion of Innovation Model in Action: Individual Innovativeness Profiles ...

Ispitanici

Istrazivanje je provedeno kako bi se definirale kategorija usvojitelja kod buduéih
nastavnika i kako bi se usporedile razine njihove inovativnosti u presje¢nom
istrazivanju. Podaci iz istrazivanja dobiveni su od 420 budu¢ih nastavnika iz pet
razlic¢itih odjela Eskisehir Osmangazi Sveucilista u 2011./2012. akademskoj godini.
Od 420 ispitanika 288 (68,8%) su bile Zene, a 132 (31,4%) su bili muskarci.

Instrument

»Skala inovativnosti” (SI) koju su kreirali Hurt, Joseph i Cook (1977) koristena
je kako bi se definirale kategorije usvojitelja i razine inovativnosti kod ispitanika.
Likertova skala od pet stupnjeva sadrzi 20 pitanja. U ovome istraZivanju primijenjena
je Turska inacica SI koju su prilagodili Kilicer i Odabasi (2010). Prema Hurt i dr.
(1977) “Skala inovativnosti” ima dobru unutarnju konzistentnost, s Cronbach alpha
koeficijentom od ,89; Turska inacica skale koja je provedena na 343 studenta takoder
ima dobru unutarnju konzistentnost, a Cronbah alpha koeficijent je ,82 (Kilicer i
Odabasi, 2010). U ovome istrazivanju Cronbach alpha koeficijent bio je ,78.

Kako bi izra¢unali ukupan rezultat ispitanika na skali, koristili smo se sljede¢com
formulom: [42]. Najve(i rezultat koji se mogao dobiti iz skale bio je 94, a najmanji 14.
Ispitanici su smjesteni u Rogersove kategorije usvojitelja prema ukupnom rezultatu:

o Iznad 80 inovatori

o Izmedu 69 i 80 rani usvojitelji

o izmedu 57 i 68 rana ve¢ina

o izmedu 46 i 56 kasna vecina

o ispod 46 lijeni usvojitelji.

Nadalje, ispitanici su klasificirani prema svojim rezultatima na skali kao vrlo
inovativni (iznad 68 bodova), umjereno inovativni (68-64 boda), skromno inovativni
(ispod 64 boda).

Analiza podataka

Za analizu podataka koristila se deskriptivna statistika (srednja vrijednost,
standardna devijacija, postotci itd.), nezavisni t-test, jednosmjerna analiza varijance.
Kod usporedbi kada distribucija nije bila normala, radeni su neparametrijski testovi.
Razina znacajnosti za ovo istraZivanje postavljena je na 0,05.

Rezultati

Prvi problem koji je postavljen u ovome istrazivanju bio je identificirati razine
inovativnosti kod ispitanika i usporediti njihove rezultate s obzirom na spol i odjel na
kojemu studiraju. Kako bi se identificirale razine inovativnosti, izra¢unat je ukupan
rezultat za svakog ispitanika te je klasificiran u tri kategorije koje su predlozili Hurt i
dr., (1977). Rezultati su prikazani u tablici 1.
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Tablica 1.

Rezultati ukazuju na to da su muski ispitanici vrlo inovativni[M=69.45, SD=7.90],
a da su Zenski ispitanici umjereno inovativni [M=64.08, SD=8.35]. Nezavisan t-test
otkrio je da postoji znac¢ajna razlika u rezultatima za Zene i muskarce [t (418) = 6.22,
p=.001]. Analiza je jasno pokazala da su muski ispitanici vrlo inovativni za razliku
od Zenskih ispitanika.

Kako bi se istrazio utjecaj odjela na rezultate inovativnosti budu¢ih nastavnika
koristio se jednosmjerni test analize varijance. Rezultati testa prikazani su u tablici 2.

Tablica 2.

Rezultati ukazuju na to da su ispitanici iz CEIT odjela (M=69.96, SD=6.52) i odjela
Kemije (M=68.14, SD=7.92) vrlo inovativni, da su ispitanici iz odjela Matematike
(M=64.71, SD=9.42) umjereno inovativni, a ispitanici iz odjela Filologije (M=62.38,
SD=7.69) i Povijesti (M=61.45, SD=8.20) skromno inovativni. ANOVA je otkrila da
postoji statisti¢ki znacajna razlika na razini p< .05 kod SI rezultata ispitanika za tih
pet odjela [F(4,415)= 18.01, p=.001]. Post-hoc usporedbama, koriste¢i se Tukey HSD
testom, doznali smo da su ispitanici iz CEIT i Kemijskog odjela viSe inovativni nego
ispitanici iz ostalih odjela.

Za bolje razumijevanje profila inovativnosti buducih nastavnika oni su klasificirani
u pet kategorija inovativnosti koje predlaze Rogers (2003). Najprije je odredena
kategorija usvojitelja ispitanika, a zatim razlika u distribucijama ispitanika u
kategorijama usvojitelja prema odjelima. Frekvencije i postotci ukupnih rezultata
ispitanika koristeni su za interpretaciju podataka (vidi tablicu 3).

Tablica 3.

Rezultati pokazuju da velika veéina (40,6%) ispitanica pripada ranoj vedini, a
velika ve¢ina (40,9%) ispitanika ubraja se u skupinu ranih usvojitelja. Omjer muskih
ispitanika za inovatore (12,1%) bio je tri puta ve¢i nego omjer za ispitanice (4,9%).
Za razliku od Rogersove normalne distribucije kategorija, distribucija u ovome
istrazivanju imala je razli¢ite omjere za kategorije usvojitelja (vidi sliku 2). Prva
razlika izmedu tih dviju distribucija bila je omjer za kasnu vec¢inu. Prema Rogersu 34%
pojedinaca bila je kasna ve¢ina, a u ovome je istrazivanju 21% ispitanika definirana kao
kasna ve¢ina. Drugo, omjer lijenih u Rogersovoj distribuciji gotovo je osam puta ve¢i
od omjera lijenih iz ovoga istrazivanja. Medutim, omjer inovatora u ovome istraZivanju
gotovo je tri puta veéi od omjera inovatora u Rogersovoj distribuciji (vidi sliku 2).

Slika 2.

Ispitanici koji su imali rezultat ve¢i od 80 za SI obiljeZeni su kao inovatori u ovome
istrazivanju. Rezultati upucuju na to da je ve¢ina inovatora iz odjela CEIT (12,5%) i
studenata iz odjela Kemije (6,9%). Omjer inovatora u odnosu na ostale odjele gotovo

oo

je identi¢an. Pojedinci ¢iji su rezultati bili izmedu 69 i 80 (uklju¢ujuéi) obiljezeni
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su kao rani usvojitelji. Analiza je pokazala da je polovina CEIT studenata (51,1%)
kategorizirana kao rani usvojitelji, a tre¢ina je ispitanika iz odjela Kemije (32,2%)
i Matematike (27,7%) u skupini ranih usvojitelja. Najreprezentativnija kategorija
medu ispitanicima bila je ona ranih usvojitelja. Rezultati su takoder otkrili da gotovo
polovina ispitanika iz odjela Filologije (46,9%), Kemije (43,7%) i Povijesti (44,6%)
pripadaju kategoriji rana vecina. Tre¢ina ispitanika iz odjela Filologije (30,9%), i
Povijesti (30,8%) kasna su vec¢ina. Na kraju, rezultati ukazuju na to da nitko od CEIT

odjele. Rezultati isti¢u da velika vedina ispitanika pripada kategoriji rana veéina.
Za razliku od Rogersova omjera distribucije za lijene (16%), omjer lijenih u ovome
istrazivanju bio je 2,1%.

Kako bi mogli do¢i do zakljucka o razlikama u distribucijama ispitanika u
kategorijama vezanim uz odjel, rezultati inovativnosti za svaku kategoriju usvojitelja
usporedeni su s njihovim odjelima.

Inovatori su bili prva kategorija usvojitelja koja se sastojala od 7,1% distribucije.
Kako bi se istrazio utjecaj odjela na rezultat inovatora u SI rezultatima, primijenjena
je jednosmjerna ANOVA. Rezultati su prikazani u tablici 4.

Tablica 4.

S obzirom na to da je uzorak ispitanika malen (n=30) i da podaci nisu normalne
distribucije, primijenjen je Kruskal-Wallis jednosmjerna ANOVA test za svih pet
odjela. Inovatori u odjelu Filologije imali su najmanji rezultat za inovativnost
(Mdn=80) a inovatori u odjelu Kemije imali su najve¢i rezultat (Mdn=84). Inovatori
na odjelu Matematike imali su srednju vrijednost 82.5, inovatori na odjelu Povijesti
imali su srednju vrijednost 82,a u CEIT odjelu srednju vrijednost 81. Kruskal-Wallis
Test ukazao je na statisticki znacajne razlike u rezultatima inovatora s obzirom na
njihov odjel [x2(4,n=30)= 21.206,p=.001]. Rezultati pokazuju da studenti koji se
smatraju inovativnima u odjelu Kemije imaju znacajno vise rezultate inovativnosti
nego studenti u ostalim odjelima koji se isto tako deklariraju kao inovatori.

Druga kategorija inovativnosti je kategorija ranih usvojitelja. S obzirom na to da je
distribucija rezultata za rane usvojitelje SI normalna, ANOVA testom usporedili smo
rezultate s obzirom na odjel. Rezultati su prikazani u tablici 5.

Tablica 5.

Rezultati ANOVA testa upuc¢uju na to da postoji znacajna razlika izmedu rezultata
inovativnosti za rane usvojitelje s obzirom na njihove odjele [F(4,122)=3.723 p=.007].
Post-hoc usporedbama, koriste¢i se Tukey HSD testom, pokazuje se da je srednja
vrijednost rezultata za Filologiju (M=73.92, SD =1.78) znacajno razli¢ita od onih
iz odjela Povijesti (M= 71.09, SD = 2.63). Ne postoji znacajna razlika medu ostalim
skupinama. Ti rezultati ukazuju na to da su rezultati ranih usvojitelja iz odjela
Filologije bolji u SI od ranih usvojitelja u odjelu Povijesti.
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Rana vecina pokriva 39,5% budu¢ih nastavnika u ovome istrazivanju. Kako bi se
istrazio u¢inak odjela na rezultate njihove inovativnosti, primijenili smo jednosmjeran
ANOVA test. Rezultati su prikazani u tablici 6.

Tablica 6.

Rezultati su ukazali na to da postoji statisti¢ki znacajna razlika na razini p < .05 kod
rezultata SI za svih pet odjela: F(4, 161) = 48.796, p=.001. Post-hoc usporedbe, koriste¢i
se Tukey HSD testom, ukazale su na to da se srednje vrijednosti za rezultate Kemije
(M=66.87, SD =1.63) znacajno razlikuju od Povijesti (M= 62.10, SD = 1.63) i Turske
filologije (M=62.00, SD=2.43). Stovise, srednje vrijednosti za rezultate Matematike
(M=66.63,SD=1.96) i za CEIT (M=65.90, SD=2.38) znacajno su razli¢ite od rezultata
iz odjela Povijesti i Filologije. Ne postoji zna¢ajna razlika izmedu rane veéine u odjelu
Kemije, Matematike i CEIT. Ti su rezultati ukazali na to da rana ve¢ina u odjelima
Kemije, Matematike i CEIT ima visi SI nego $to ima rana vecina u odjelima Povijesti
i Filologije.

Kasna ve¢ina bila je ¢etvrta kategorija inovativnosti kojoj pripada 21% ispitanika.
Jednosmjernim ANOVA testom izmedu skupina istraZen je utjecaj odjela na razinu
inovativnosti za ranu veéinu, kao $to mjeri SI. Rezultati su prikazani u tablici 7.

Tablica 7.

Rezultati testa ukazuju na to da postoji znacajna razlika izmedu rezultata
inovativnosti kod kasne veéine s obzirom na njihov odjel [F(4,83)=18.838 p=.001].
Post-hoc usporedbe koristenjem Tukey HSD testa pokazuju da je srednja vrijednost
rezultata za Kemiju (M=56.85, SD=0.55), Filologiju (M=55.96, SD=1.17) i CEIT
(M=55.67, SD=2.18) znacajno vi$a od rezultata kasne ve¢ine za odjel Povijesti
(M=53.60, SD =1.35) i Matematike (M=52.90, SD=2.34). Znacajne razlike medu
rezultatima izmedu odjela Kemije, Filologije i CEIT nije bilo. Rezultati takoder
upucuju na to da kasna vecina iz odjela Kemije ima najvece bodove za inovativnost
od svih ostalih skupina.

Posljednja kategorija inovativnosti koju predlaze Rogers odnosi se na kategoriju
lijenih. Od ispitanika 2.1% pripada skupini lijenih. Kako bi se istrazio u¢inak odjela
na rezultate inovativnosti kod lijenih koristio se neparametrijski test analize varijance.
Rezultati su prikazani u tablici 8.

Tablica 8.

Kruskal-Wallis test otkrio je neznacajnu razliku u rezultatima inovativnosti kod
lijenih u pet odjela (Matematika, n=3; Filologija, n=2; Kemija, n=2; Povijest, n=2),
X* (3, n=9) = 2.680, p=.444. Lijeni u odjelu Kemije imaju neznacajno visi rezultat
srednje vrijednosti (Mdn=46) od ostale tri skupine koje su imale srednje vrijednosti
45,51 44. Nitko od studenata iz CEIT odjela nije se izjasnio kao lijen.

Op¢enito, rezultati upucéuju na to da bududi nastavnici pripadaju kategorijama
rane vecine ili ranih usvojitelja. Mugki ispitanici inovativniji su od Zenskih ispitanica.
Nadalje, ispitanici iz CEIT odjela inovativniji su od ispitanika iz ostalih odjela.
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Rasprava i zakljucak

U ovom su istrazivanju odredene kategorije usvojitelja kod budu¢ih nastavnika
u Turskoj, kao i utjecaj spola i podruéja studija na razinu osobne inovativnosti.
Anketni upitnik sa skalom osobne inovativnosti proveden je u pet razli¢itih odjela za
obrazovanje nastavnika.

Jedan od ciljeva ovoga istrazivanja bio je odrediti razine inovativnosti kod ispitanika,
te usporediti srednje vrijednosti njihovih rezultata u SI s obzirom na spol i podrucje
studija. Rezultati upucuju na to da je dvije tre¢ine buducih nastavnika vrlo ili
umjereno inovativno. Nezavisnim t-testom ustanovljeno je da su muski ispitanici
vi$e inovativni od Zenskih ispitanika. Taj podatak u potpunosti odgovara nalazima
Shima i Kotsiopoulosa (1994). Oni su u svojemu istraZivanju usvajanja tehnoloske
inovacije u podrucju prodaje odjece utvrdili da spol ispitanika ima znac¢ajnu ulogu na
usvajanje inovacija. Otkrili su da su muski ispitanici inovativniji od Zenskih ispitanika.
Taj je nalaz takoder u skladu s nalazima Kavaka i Demirsoya (2009), kao i Kilicera
(2011). Kavak i Demirsoy (2009) istrazili su demografske karakteristike i karakteristike
zivotnoga stila usvojitelja online bankovnih usluga u Turskoj. Ustanovili su da su
muski ispitanici pokazali ve¢u tendenciju prihvacanja inovacija od Zenskih ispitanika.
Kilicer (2011) je istrazivanje proveo na budu¢im nastavnicima i otkrio da su buduc¢i
nastavnici — mugkarci inovativniji od Zenskih. S druge strane taj nalaz ne podrzava
rezultate istraZivanja koje je provela Less (2003). Ona je istraZivala nastavno osoblje
kod usvajanja racunalne tehnologije u svrhu poucavanja i nije zabiljezila znacajne
razlike izmedu kategorija usvojitelja i spola.

Ovo je istrazivanje otkrilo da su odjeli iz kojih ispitanici dolaze razlog za statisticki
znacajnu razliku u njihovim rezultatima inovativnosti. Rezultati ukazuju na to da su
ispitanici iz CEIT odjela i odjela Kemije inovativniji od ispitanika iz ostalih odjela.
Kao $to u svojim istrazivanjima navode Greenhalgh i dr. (2008), Loogma i dr. (2012),
Mumcu, (2004), Soffer i dr. (2010), Hug i Reese (2006), pojedinci iz ovih odjela
otvoreni su prema novim tehnologijama, uglavnom prihvacaju promjene i ne plase
se upustiti u rizik. Ti rezultati pobijaju rezultate do kojih je dosao Zakaria (2001).
On je proucavao faktore povezane s implementacijom ITa u kurikul te je nai$ao na
znacajne razlike izmedu odjela ispitanika i koristenja ITa op¢enito.

Rezultati su otkrili da velika ve¢ina ispitanika pripada kategoriji rane vecine.
Lundblad (2003) tvrdi da je rana vec¢ina odlu¢na kada je rije¢ o inovaciji. Prema Yi i
dr. (2006) oni ¢ekaju i promatraju reakcije ljudi na inovacije. Taj rezultat dakle upucuje
na to da su bududi nastavnici pazljiviji kod odluka o usvajanju, da se nevoljko upustaju
u rizike te zahtijevaju dobro utvrdene preporuke. Rezultati takoder upuéuju na to da
vecina Zenskih ispitanika pripada skupini rane vedine, a da muski ispitanici pripadaju
skupini ranih usvojitelja. Lundblad (2003) izvje$¢uje da su rani usvojitelji otvoreni za
promjene, kao i da su ukljuceni i uvazavani od drustva. Imaju tendenciju kupiti ili
probati inovacije prije ve¢ine njihovih kolega. Taj se rezultat slaze s rezultatima Kilicera
(2011), Timucina (2009) i Sahina i Thompsona (2006) koji su istrazivali tendencije
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buduc¢ih nastavnika u Turskoj prema inovacijama. Velika ve¢ina mugkih ispitanika u
tim istraZivanjima pripada kategoriji ranih usvojitelja. Taj pronalazak pobija Rogersovu
distribuciju. Rogers (1995) tvrdi da je 34% pojedinaca (3to je jedan od ve¢ih opsega u
distribuciji) kategorija ranih usvojitelja. Medutim, omjeri inovatora i lijenih u ovome
istrazivanju ukazali su na razliku u odnosu na Rogersovu distribuciju. Rogersova
je distribucija zvonastog oblika, a distribucija u ovome istrazivanju pozitivno je
zakrivljena.

Kategorije usvojitelja takoder su analizirane s obzirom na podruéje studija ispitanika.
Rezultati su pokazali da je ve¢ina ispitanika iz CEIT odjela iz skupine ranih usvojitelja.
To nije u skladu s rezultatima do kojih je dosao Kilicer (2011). On je istrazio kategorije
usvajanja studenata CEITa i do$ao do zakljucka da je vedina studenata zapravo u
skupini rane ve¢ine. Medutim, Greenhalgh i dr. (2008), Loogma i dr. (2012), Mumcu,
(2004) i Soffer i dr. (2010) tvrde da su pojedinci u odjelima vezanima uz ra¢unala
usredotoceni na tehnologiju, otvoreni prema promjenama i da prihvacaju rizik. S
druge strane, usporedni je test otkrio da rani usvojitelji na odjelu Filologije imaju
bolje rezultate na skali inovativnosti od ostalih ranih usvojitelja u drugim odjelima.

U ovome istrazivanju veéina ispitanika iz odjela Filologije, Povijesti, Kemije i
Matematike pripadaju ranoj ve¢ini. Taj se pronalazak ne slaZe s onim Huga i Reesa
(2006) sa studentima iz odjela Znanosti. Oni tvrde da su studenti u odjelima za
znanost skloni oprezu kada donose odluke o usvajanju od studenata drustvenih
znanosti, te traze potvrdene preporuke, dokaze i istrazivanja o inovacijama na koje
nailaze. Medutim, unakrsnim usporedbama rane veéine saznali smo da rana vecina
u odjelu Kemije, Matematike i CEITa imaju znatno vece rezultate za inovativnost od
rane vedine u odjelima Povijesti i Filologije. To zapravo potvrduje ideju kojom su se
vodili Hug i Reese (2006). Iako je vecina ispitanika odjela Filologije i Povijesti bila
rane vecine, jedna tre¢ina njih bili su kasna vec¢ina. Greenhalgh i dr. (2008) tvrde
da pojedinci u tim skupinama trebaju veliku pomo¢ kada je rije¢ o inovativnosti.
Unakrsne usporedbe kasne vecine s obzirom na odjel otkrile su da kasna veéina iz
odjela Kemije ima najvise rezultate za inovativnost u odnosu na ostale skupine. To
ukazuje na ¢injenicu da su studenti na odjelu Kemije manje skepti¢ni ili neskloni
inovacijama od kasne vecine u ostalim odjelima. Kona¢no, rezultati otkrivaju da se
nitko od CEIT ispitanika nije deklarirao kao lijen. Usporedna analiza ukazala je na
to da lijeni iz odjela Kemije imaju neznatno vece rezultate inovativnosti od ostale
tri skupine. Kao $to tvrde Soffer i dr. (2010) lijeni usvajaju inovaciju samo kada je to
nuzno. Prema tome, moZemo tvrditi da su budu¢i nastavnici kemije manje sumnjicavi
u usvajanju inovacija od svojih kolega u drugim odjelima.

Zaklju¢no, ovo istrazivanje prikazuje kategorije usvojitelja i razinu inovativnosti
buduc¢ih nastavnika. Rezultati ovoga istrazivanja ukazuju na to da bududi nastavnici,
posebno iz nekih odjela, moraju promijeniti percepciju inovacije. Hall i Hord (1987)
tvrde da implementacija inovacije zahtijeva od tri do pet godina kako bi se inovacija
usvojila. Fullan (1990) podrzava ideju da u¢inkovita promjena u ponasanju pojedinca
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zahtijeva vrijeme. Kao $to Rogers (2003) izvjestava da odluka o novoj, osjetljivoj ideji
ili tehnologiji nije nagli ¢in. Tvrdi da je to ,proces kroz koji pojedinac prolazi od
dobivanja prvobitnog saznanja o inovaciji, od formiranja stava prema inovaciji, do
donosenja odluke o prihvacanju ili odbijanju, implementacije nove ideje te, na kraju,
potvrdivanja odluke® (str. 172). Stoga bi studenti trebali imati obuku o inovacijama
i pouku o tome kako se koristiti inovacijama. Ali (2003) takoder tvrdi da bi obuka s
tehnologijom trebala biti osigurana prije podetka koriStenja tehnologije. U Turskoj
se ciljevi kolegija organiziraju prema nacelima Bloomove taksonomije. Medutim,
dokazi iz ovoga istrazivanja ukazuju na to da bi Rogersov model donosenja odluke o
inovaciji trebao biti razmotren za vrijeme planiranja ciljeva. Stovise, nastavnik moze
studentu osigurati aktivan program podrske i savjetovanja za istraZivanja o kori$tenju
obrazovnih tehnologija, kako predlazu Anderson i Campbell (1998).

Ovo istraZivanje ima nekoliko ograni¢enja. Prvo ograni¢enje je ¢injenica da su razine
inovativnosti i profili budu¢ih nastavnika odredene samoprocjenom ispitanika. Prema
tome, da bi se osiguralo bolje razumijevanje njihovih percepcija o inovaciji, potrebno
je provesti longitudinalna istraZivanja, kvalitativna istraZivanja, opservacije itd. Stovise,
ovo istrazivanje usredotocilo se samo na kategorije usvojitelja i razine inovativnosti
buducih nastavnika. Stoga slijedi da je u budu¢nosti potrebno istraziti faktore koji
sprecavaju pojedince da prihvacaju inovacije. Rezultati ovoga istraZivanja mozda se
neée mo¢i prenijeti na same nastavnike. Daljnja istraZivanja potrebna su kako bi se
istrazile kategorije usvajanja kod nastavnika i njihove razine inovativnosti.
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