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Abstract 
Two online surveys among 1105 university students and 656 employees were 
conducted with the inclusion of the construct Personal Innovativeness in the domain of 
Information Technologies (PIIT). After calculating descriptive statistics, statistically 
significant differences between personal innovativeness of university students and 
teachers were sought by the application of one-way ANOVA. The first and most 
important finding was that average perceived PIIT of teachers and students falls around 
the middle of the seven-point scale, which cannot be regarded as a plausible predictor 
of upgrading the University as an Innovative Ecosystem. The second was that 
university teachers scored higher than their students, a situation that could produce an 
expectancy conflict between those who want to work in an innovative way and those 
who would prefer study by the book. Teaching assistants, who should belong to the 
generation of digital natives, are only slightly more innovative than university teachers, 
who can be regarded as digital immigrants. Assuming that innovativeness can be 
upgraded by learning, means that efforts should be made by University Management to 
encourage and support Personal Innovativeness (and other creativities, as well) as a 
preferred teaching practice. 
Keywords: Personal Innovativeness, Information Technologies, University students, 
University teachers, Online education 

1. Introduction  
Innovativeness and creativity accompanied by information and digital literacy are 
recognized by many as paramount factors leading toward solutions to the problems of 

UDC 001.891:001.895:378(497.4)
Survey Paper

10.31341/jios.45.2.11
     Open Access



554

JIOS, VOL. 45. NO. 2 (2021), PP. 553-565

ŠORGO, PLOJ VIRTIČ AND DOLENC DIFFERENCES IN PERSONAL INNOVATIVENESS... 

  

modern civilization. Therefore, any society, company and institution that wants to 
solve problems, create new products, or invent new processes needs a surplus of 
creative people who think and work creatively and develop a culture of innovation 
and creativity [1,2,3]. Importance of creativity and innovativeness is well recognized 
and established as a norm in art, architecture, design, entertainment, and fashion, as 
examples [4], and new ways of partnership between human and machine creativity 
are searched [5]. Even if creativity and innovation are named in documents of 
practically all international organizations oriented toward future [6] operationalization 
of creativity as an individual and organizational effort is an open-ended challenge 
[7,8,9]. 

Nowadays, universities have two major roles. In the first role, universities should 
be generators of innovations based on creative processes, a demand which calls for 
highly innovative employees. Their second role is as provider of educated citizens to 
supplement and replace employees in all sectors, from culture to civil engineering, 
and be able to infuse innovation into their daily work routines, a role that calls for 
creative students and employees. Therefore, in an ideal world, universities will be the 
intellectual playgrounds of communities of teachers and students creating novel ideas, 
concepts, processes, and products. However, someone cannot just write in a 
declaration that universities are “Innovative ecosystems” [10]; instead, universities 
must begin to develop infrastructure, along with the personnel to use it, and develop 
a culture where it is important to be innovative not only in research but in pedagogy 
and in the application of innovative pedagogical principles, whether or not through 
the use of digital technologies. 
 There exist different views and descriptions of creativity and of innovativeness as 
a concomitant part. Views from one of the extremes are that creativity is just a 
manifestation of intelligence [11]. At the other end are opinions about the existence 
of different kinds of creativity [12,13] and claims that creativity can be taught [14]. 
For practical reasoning, someone should distinguish between creativity as a personal 
characteristic or trait and the willingness to adopt an innovative process or tool to be 
used for solving problems or creating goods [15]. In the words of Ballor and Claar 
[16] “Creativity can be understood as what human beings do in connection with the 
fundamental givenness of things. Innovation, on the other hand, can be best 
understood as a phenomenon related to the historical progress of humankind”. 
 In recent decades, digital technology has become ubiquitous in such quantity and 
scope that some authors have tagged those persons born in the digitally rich world as 
digital natives [17], believing that immersion in digitally rich environments suffices 
to be able to use it. The concept has been challenged and recognized as an urban myth 
[18], and on many occasions, it has been shown that intensive use of technology may 
improve self-efficacy, manipulative skills, and experience, but not, for example, 
information literacy or the ability to use retrieved information [19]. The connection 
between general creativity and adoption and adaptation of a specific digital 
application or program is not well established. On the other hand, studies applying the 
construct connecting Personal Innovativeness in the domain of Information 
Technology (PIIT), as defined by [20], are numerous. It is beyond the scope of the 
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current paper to review these studies, nor the different methods for measuring 
innovativeness and creativity in all its diversity [21]. 

2. Theoretical Framework and Hypotheses 
The purpose of this paper is to explore differences in PIIT among university students 
and teachers. The arguments justifying such research are that more innovative 
students and their educators will apply innovative technology in an earlier adoption 
phase, which can be regarded as an advance because such pioneers can work as agents 
of change [15,20]. 

 The researchers [22] continued the effort to explore the nature of influences from 
personal innovativeness over information systems and technology adoption. They 
recognized that highly innovative individuals are active seekers of information about 
new ideas and can cope with high levels of uncertainty and thus develop more positive 
intentions toward acceptance. 
 Recent literature regarding the construct PIIT is mainly focused on using it as a 
construct in the following areas: 

• explaining continuance intentions for the usage of Mobile Web 2.0 learning 
[23]; 

• readiness for the adoption of Mobile learning [24]; 
• behavioural intention to use Mobile learning [25]; 
• behavioural intention, use behaviour and the acceptance of electronic learning 

systems [15]. 
 However, potential conflicts between teachers and their students regarding the 
innovative use of information technology could emerge. As described in [26], 
innovative teachers can encounter innovative students, a situation which can optimally 
result in fruitful cooperation and high-level intellectual outcomes. In cases where 
teachers are innovative and expect innovativeness from non-innovative students, such 
a relation can create stress in both partners. However, students can be forced to learn 
the use of some cutting-edge technologies. When innovative students meet non-
innovative teachers, such teachers can be recognized as boring, a perception which 
can result in absenteeism and working at the minimum standard with outdated 
technologies to fulfil the obligations. The situation where non-innovative teachers met 
non-innovative students is, paradoxically, the situation without conflict; both partners 
easily negotiate what is necessary for peaceful coexistence because the unexpected as 
an integral part of innovation is eliminated. 
 Based on the aims of the study, two research questions were formed: 

• Is there a difference between university students and teachers in Personal 
Innovativeness in adoption of and experimentation with information 
technology? 

• Is there a difference between university teachers and their teaching assistants 
in Personal Innovativeness in adoption of and experimentation with 
information technology? 
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• Differences based on personal and socio-demographic traits and 
characteristics are without doubt interesting, however, mostly irrelevant for 
introduction of innovative and creative practices in the educational process 
based on equality and non-discriminative university standards. Therefore, 
they were not explored and are not reported. 

3. Methodology 

3.1. Sampling Procedure 

Two different online forms were created for the purpose of the larger studies by the 
open-source application for web surveys [27] (1KA). The Personal Innovativeness 
scale formed part of both studies. The link was announced to University teachers 
through their institutional e-mail. Students were accessed by using a range of access 
channels, such as social networks and Faculty mailing lists. The instrument was 
anonymous, and response was considered as consent. An opt-out option was 
recognized in the fact that no fields were marked as obligatory, and that no participant 
would be subject to abuse or benefits from responding. After the introductory page 
giving the reasons for and authorship of the survey, respondents were obliged to tick 
agreement before entering the survey. According to the University rules, such research 
does not need the approval of an ethical body, because no sensitive personal data was 
collected.  

3.2. Research Population and Sample  

The research population consisted of Slovene-speaking university students and 
teachers from the University of Maribor, Slovenia (hereinafter students and teachers). 
The University of Maribor has 19 members (17 faculties, the University Library and 
the Student Dormitories) and is the second largest and second oldest university in 
Slovenia. Based on the University of Maribor's annual 2019 program, the total number 
of students was 13,337 in this year, and the entire population of higher education 
teachers numbers 598, and higher education associates 316. It is an autonomous, 
scientific-research and educational institution in the fields of humanities, social 
sciences, engineering, economics, medicine, natural sciences, law, pedagogical 
sciences, and the arts. 
 We received responses about the PIIT construct from 624 employees and 1105 
students (Table 1). Out of employee’s population 422 (65.7%) declared themselves as 
university teachers, 152 (24.4) as teaching assistants, and 48 (7.7%) declared as other 
or data were missing.  
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 N Males Females Other Not 
provided 

Teachers 624 332 
(49,1%) 

298 
(45.4%) 

4 (0.6%) 4 (0.6%) 

Students 1105 197 
(17.8%) 

773 
(66.3%) 

2 (0.2%) 173 
(15,7%) 

Table 1. Gender of the research population. 

Given the high response rate, we can accept that the samples are representative for the 
populations of interest furthermore in all the papers reviewed (see Table 3), the sample 
population varies from less than 100 to 300. The sample population is limited to the 
institution or to the users of the service under study. In our study, we included more 
than 60% of all employed university teachers and teaching assistants and 8% of all 
students. Therefore, the representativeness of our sample is confirmed. 

3.3. Description of the Construct  

Agarwal & Prasad [15] define Personal Innovativeness  in the domain of information 
technology (PIIT) as, “the willingness of an individual to try out any new information 
technology.” The construct was later used in numerous studies, showing appropriate 
reliability and unidimensionality in different contexts [22,28,29]. 

Personal innovativeness is recognized by many researchers [30,31,32,33] as an 
important construct in understanding new information systems and technology 
diffusion and usage intentions. 

The construct in our studies is assembled from three of the four items on the 
original scale (see Figure 1). The statements can be evaluated on a 7-point format 
from completely disagree (1) to completely agree (7). 

3.4. Statistical Procedures  

Statistical analyses follow traditional methods as applied in verifying the differences 
between groups of persons [34]. Beforehand, all items were checked for missing data 
and data of them who did not respond to the items of interest were excluded from the 
calculations. Procedures of descriptive statistics were used for investigating the 
frequency distribution and calculation of central tendencies (Arithmetic Mean, 
Standard Deviation, Mode and Median). With the application of Principal Component 
Analysis, constructs were checked for unidimensionality. Results of KMO and 
Bartlett's tests show that matrices are appropriate to proceed with PCA. Values of 
KMO for matrix of student’s data is .725 and for teachers .717. Values of Barlett’s 
test are Chi-square = 1656; df = 3; p < .001) for matrix of student and Chi-square = 
1145; df = 3; p < .001) for matrix of teachers, respectively. These values are above 
thresholds as recommended in references [34]. Cronbach's alphas were calculated to 
assess the reliability of the constructs. As a threshold margin for Cronbach's alphas > 
.70 was set. Statistically significant differences were sought by the application of one-
way ANOVA. When two means were compared effect sizes are provided as Cohen’s 
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d for unequal samples interpreted as no effect (< 0.2), small effect (< 0.5), intermediate 
effect (< 0.8), and large effect (> 0.8) within 95% confidence intervals (CI) [35]. 

4. Findings 

4.1. Figures and Tables  

From the results presented in Table 1, it is evident that the means of answers on all 
items of both groups lie in a range of plus or minus one point around the middle of 
the scale, which indicates only a mediocre PIIT. However, the tendency is for students 
to fall below the midpoint, while teachers fall above the midpoint. Being below the 
midpoint indicates disagreement with a statement showing higher PIIT for teachers, 
while being above shows agreement with the statement. In terms of effect sizes and 
according to Cohen’s interpretation [35], two effect sizes fall on the border between 
small and medium, and one in the range of small effect sizes. 
 

 
Figure 1. Differences between university teachers and university students in Personal 

Innovativeness in the Domain of Information Technology. 

This allows us to conclude that teachers perceive themselves as more personally 
innovative in the domain of information technology than students. The differences 
cannot be taken lightly because many students may perceive tasks and assignments 
that include innovativeness and creativity as too demanding. On the other hand, one 
should expect university educators to be recruited among the most innovative part of 
the population, but it seems that this is generally not the case. 

 
  N Mean SD F p Cohen’s d 

PIIT1 
Teachers 424 4.86 1.791 

7.905 .005 0.27 
CI = 0.08 – 0.46 Assistants 152 5.32 1.467 

Total 576 4.98 1.722 
PIIT2 Teachers  422 4.23 1.793 8.897 .003 0.28 
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Assistants 152 4.71 1.499 CI = 0.09 – 0.47 
Total 574 4.35 1.732 

PIIT3 
Teachers 422 4.43 1.911 

15.402 > .001 0.38 
CI = 0.19 – 0.56 Assistants 152 5.11 1.488 

Total 574 4.61 1.832 

Table 2. Differences between teachers and teaching assistants in Personal Innovativeness in 
the Domain of Information Technology. 

Differences between teachers and teaching assistants are statistically significant for 
all three items (Table 2). It is clear that teaching assistants shows some higher levels 
of personal innovativeness; however, all effect sizes are in the small range. Based on 
the test results and calculated effect sizes, we cannot conclude that digital natives, 
which teaching assistants are supposed to be, are superior in PIIT. 
 To the best of our knowledge, there is no literature that would allow a comparison 
between university teachers, teaching assistants and students. There are only a few 
partial results in studies dealing with a single group (Table 3). 
 

Research Sample 
size Topic Participants PIIT 1 PIIT 2 PIIT 3 

[22] 388 

Adoption of 
wireless Internet 
services 
via mobile 
technology 

MBA students, 
University of Texas 

Mean: 
5.11 
SD: 
1.38 

Mean: 
4.12 
SD: 
1.74 

Mean: 
4.89 
SD: 
1.67 

[36] 66 
Acceptance of 
electronic learning 
systems 

3rd- and 4th- year 
graduate university 
students Madrid  

Mean: 
4.81 
SD: 
1.41 

Mean: 
5.86 
SD: 
1.22 

/ 

[37] 292 Mobile learning 
acceptance 

undergraduate students 
at a Chinese university  

Mean: 
3.85 
SD: 
1.32 

Mean: 
3.57 
SD: 
1.25 

Mean: 
3.05 
SD: 
1.35 

[38] 175 Technology 
acceptance 

business professionals 
enrolled in a part-time 
MBA program at a 
comprehensive 
university. 

Mean: 
5.46 
SD: 
1.18 

Mean: 
4.68 
SD: 
1.53 

Mean: 
5.58 
SD: 
1.27 

[39] 121 

Resistance to 
Change and 
technology 
acceptance 

Students and users of 
library of a university 
in northeastern US 

Mean: 
5.05 
SD: 
1.30 

Mean: 
4.09 
SD: 
1.30 

Mean: 
4.79 
SD: 
1.31 

[40] 264 

Airline passengers’ 
continuance 
intention towards 
online check-in 
services 

airline users in China 

Mean: 
3.55 
SD: 
0.95 

Mean: 
3.57 
SD: 
0.86 

Mean: 
3.58 
SD: 
0.87 

[41] 301 

Intention To Use 
Wireless Internet 
Using Mobile 
Devices 

mobile phone users 
residing in the Klang 
Valley. Kuala Lumpur 

Combined Mean: 3.12 
Combined SD: 0.67 

Table 3. Results of studies regarding Personal innovativeness in higher education. 
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of personal innovativeness; however, all effect sizes are in the small range. Based on 
the test results and calculated effect sizes, we cannot conclude that digital natives, 
which teaching assistants are supposed to be, are superior in PIIT. 
 To the best of our knowledge, there is no literature that would allow a comparison 
between university teachers, teaching assistants and students. There are only a few 
partial results in studies dealing with a single group (Table 3). 
 

Research Sample 
size Topic Participants PIIT 1 PIIT 2 PIIT 3 

[22] 388 

Adoption of 
wireless Internet 
services 
via mobile 
technology 

MBA students, 
University of Texas 

Mean: 
5.11 
SD: 
1.38 

Mean: 
4.12 
SD: 
1.74 

Mean: 
4.89 
SD: 
1.67 

[36] 66 
Acceptance of 
electronic learning 
systems 

3rd- and 4th- year 
graduate university 
students Madrid  

Mean: 
4.81 
SD: 
1.41 

Mean: 
5.86 
SD: 
1.22 

/ 

[37] 292 Mobile learning 
acceptance 

undergraduate students 
at a Chinese university  

Mean: 
3.85 
SD: 
1.32 

Mean: 
3.57 
SD: 
1.25 

Mean: 
3.05 
SD: 
1.35 

[38] 175 Technology 
acceptance 

business professionals 
enrolled in a part-time 
MBA program at a 
comprehensive 
university. 

Mean: 
5.46 
SD: 
1.18 

Mean: 
4.68 
SD: 
1.53 

Mean: 
5.58 
SD: 
1.27 

[39] 121 

Resistance to 
Change and 
technology 
acceptance 

Students and users of 
library of a university 
in northeastern US 

Mean: 
5.05 
SD: 
1.30 

Mean: 
4.09 
SD: 
1.30 

Mean: 
4.79 
SD: 
1.31 

[40] 264 

Airline passengers’ 
continuance 
intention towards 
online check-in 
services 

airline users in China 

Mean: 
3.55 
SD: 
0.95 

Mean: 
3.57 
SD: 
0.86 

Mean: 
3.58 
SD: 
0.87 

[41] 301 

Intention To Use 
Wireless Internet 
Using Mobile 
Devices 

mobile phone users 
residing in the Klang 
Valley. Kuala Lumpur 

Combined Mean: 3.12 
Combined SD: 0.67 

Table 3. Results of studies regarding Personal innovativeness in higher education. 
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We reviewed 87 papers from the Web of Science containing the keywords Personal 
Innovativeness and student and 28 papers containing the keywords Personal 
Innovativeness and higher education. We searched for the construct PIIT and 
associated data; however, there was a huge lack of information and data in the 
literature review of results. These are missing either basic statistical data for the 
constructs or an appendix with the questions used for constructs; therefore, we found 
only 3 papers where all the data for the construct was accessible (Table 3). The sample 
population from all reviewed papers comprised university students. If we expand the 
search outside of higher education, we run into the same problem. It seems that authors 
usually do not include basic statistical data for the constructs and sometimes do not 
include an appendix with the questions used for the constructs, however, there are 
some studies that include both. Comparing our students with the results of other 
studies, we can see that as a cohort there are higher-positioned postsecondary 
institutions [22,36,38,39] and some lower-positioned ones [37], however, to obtain 
definitive answers, an international study with the same inventory should be 
conducted. We do not have a reference point for university professors and adjunct 
professors. 

5. Conclusion 
From the results retrieved, it was possible to draw several conclusions. The first and 
most important was that the average perceived PIIT for teachers and students falls 
around the middle of the seven-point scale, which cannot be regarded as a plausible 
predictor of upgrading the University into an Innovative Ecosystem. The second was 
that University teachers scored higher than their students, a situation that can produce 
an expectancy conflict between those who would like to work in an innovative way 
and those who would prefer studying by the book. There is a difference between 
university students and teachers in Personal Innovativeness in adoption of and 
experimentation with information technology, however the effect sizes fall on the 
border between small and medium. 

Teaching assistants, who should logically belong to the generation of digital 
natives, are only slightly better at PIIT than university teachers, who can be regarded 
as digital immigrants. The difference between university teachers and their teaching 
assistants in Personal Innovativeness in adoption of and experimentation with 
information technology regarding effect size is small. 
Based on raw data and lack of reference cut-off points we can only speculate that 
innovativeness in students and educators follows well known 80/20 Pareto principle 
[42] as observed in different domains of application of software [43,44,45,46] but not 
by use of the comparative measurement tools [47], however, we can recognize that 
innovativeness and creativity are scarce even at the university.  
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