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Introduction

Information and communication technologies (ICT) are significantly 
changing methods and content of education (Januszewski & Molenda, 
2008; Oliver, 2002). The question of utilization of ICT´s potential in educa-
tion is considered in many researches. Some of them target integration of 
ICT generally (e.g. Bingimlas, 2009; Pelgrum, 2001; Wang, 2008), and the 
others target integration of various technologies and applications particu-
larly. Among the others, technologies such as interactive whiteboards were 
considered (Slay, Siebörger, & Hodgkinson-Williams, 2008; Smith, Higgins, 
Wall, & Miller, 2005) as well as mobile technologies (Martin & Ertzberger, 
2013; Motiwalla, 2007; Rau, Gao, & Wu, 2008), 3D printing (Kostakis, Niaros, 
& Giotitsas, 2015), virtual reality (Merchant, Goetz, Cifuentes, Keeney-Ken-
nicutt, & Davis, 2014), and data acquisition systems (Milner-Bolotin, 2012). 
The other stream of researches is concentrated on attitudes, opinions and 
believes of teachers and students toward application of various technolo-
gies in education (Hennessy, Ruthven, & Brindley, 2005; Prestridge, 2012; 
Slabin, 2013; Šumak & Šorgo, 2016; Šumak, Pušnik, Heričko, & Šorgo, 2017; 
Türel & Johnson, 2012; Záhorec, Hašková, & Bílek, 2014). This research is 
focusing on educational software as tools delivering educational content 
(see the definition below).

Implementation of ICT into education brings a promise of improving 
instruction and can encourage positive attitude towards chemistry, which 
is relatively unpopular among pupils in the  Czech Republic (Kubiatko, 
Balatova, Fancovicova, & Prokop, 2017). It definitely depends on teachers 
if this potential is fully developed (Mishra & Koehler, 2006; Niederhauser 
& Stoddart, 2001). The same also applies to educational software: without 
teachers’ acceptance and classroom application of educational software, 
its potential cannot be fully developed (Chroustová, Bílek, & Šorgo, 2015). 
However, with rapid development of ICT and exponential growth of number 
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Abstract. The aim of this research was to 
empirically validate constructs for evalua-
tion of teachers’ attitudes toward usage of 
educational software in chemistry teach-
ing. Questionnaire with items transformed 
from UTAUT (Unified theory of acceptance 
and use of technology) and other technol-
ogy acceptance theories were filled in by 
556 Czech chemistry teachers. All con-
structs passed recommended .7 thresholds 
of Cronbach’s alpha so they can be used in 
acceptability researches before and after 
introduction of educational software or 
building models. However, analyses of 
effect sizes show that there are not only 
differences between users and all nonusers 
generally, but also prove differences be-
tween various types of nonusers. Nonusers 
were established as a) those who had used 
educational software and abandoned it; b) 
those who do not use educational software, 
but are planning to use it in the future, 
and c) those who do not use educational 
software and have no intentions to use 
it. An unexpected finding reveals that 
differences among subgroups of nonus-
ers can be even larger than between users 
and nonusers, especially the group c) is an 
outstanding group. Consequently, factors 
and their influence on the acceptance and 
use of educational software in chemistry 
teaching should be explored for each group 
separately.
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of available applications, teachers experience new workloads and responsibilities because they have become 
responsible for selecting appropriate software and reaching competencies for reasonable utilization of educa-
tional software (Yucel & Cevik, 2010).

In this research, factors affecting the use and acceptance of educational software are validated. Constructs 
affecting the use and acceptance of educational software were adopted mainly from Unified Theory of Accep-
tance and Use of Technology (UTAUT; Venkatesh, Morris, Davis, & Davis, 2003). The present research was com-
menced due to the fact that in the Czech Republic the acceptance and usage of educational software in specific 
educational context were not explored thoroughly (Chroustová et al., 2015).

Educational Software

Educational (or instructional1) software (hereafter ES) is predetermined for teaching and self‑learning by us-
ing educational technology, and is often defined as technology with learning as the end product (Januszewski & 
Molenda, 2008, p.15). In such a way, it is distinguished from many non‑educational aspects of the use of technol-
ogy in education, such as office software, presentation tools, data acquisition systems, etc. In science education 
ES is referred to as the use of drill and practice software (Kuiper & de Pater-Sneep, 2014), tutorial software (Kara 
& Yeşilyurt, 2008), problem-solving software (Funkhouser & Richard Dennis, 1992), computer educational games 
(Moreno-Ger, Burgos, Martínez-Ortiz, Sierra, & Fernández-Manjón, 2008), or instructional games (Huang, Johnson, & 
Han, 2013), interactive textbooks (Viau & Larivée, 1993), simulations (Rutten, Van Joolingen, & Van der Veen, 2012), 
computer (microcomputer) assisted real and virtual laboratory (Balamuralithara & Woods, 2009), integrated learning 
systems (Wood, Underwood, & Avis, 1999), virtual learning environment (Piccoli, Ahmad, & Ives, 2001) and others.

The term overlaps with terms of computer-based instruction (Kulik & Kulik, 1991) and computer assisted in-
struction (Levin, Glass, & Meister, 1987). However, the term differs from other terms above by not mentioning the 
technology it utilizes in education, so generally it can be used also as a part of mobile learning (Motiwalla, 2007) and 
other instructional technologies, e.g. virtual reality (Byrne & Furness, 1994) or augmented reality (Wu, Lee, Chang, 
& Liang, 2013). ES is a computer program able to at least partially replace the teacher; it teaches pupils, it practices 
with them and it tests them. This type of software can be called “teacher (tutor)” figuratively from the classification 
of Taylor (1980) about the usage of computers in education. In the Czech translation the terms didactical software 
or didactical program are also used instead of educational software. The reason lies in the understanding and use 
of the word didactic in a sense of the “art of teaching” (Comenius, 1907) among Czech teachers. Historically the term 
(educational) program relates to early introduction of the use of the term programmed learning (Skinner, 2013).

Research Focus

Previous researches dealing with acceptance, usage and implementation of technology in education mostly 
follow the theories which focus on acceptance technology in everyday life, i.e. Theory of Reasoned Action (TRA; 
Fishbein & Ajzen, 1975), Technology Acceptance Model (TAM; Davis, Bagozzi, & Warshaw, 1989), Theory of Planned 
Behaviour (TPB; Ajzen, 1991), Task Technology Fit (Goodhue & Thompson, 1995) or Unified Theory of Acceptance 
and Use of Technology (UTAUT; Venkatesh et al., 2003). Some researchers also consider other theories such as 
Diffusion of Innovations Theory (Rogers, 2003), Social Cognitive Theory (Bandura, 1986) and Motivational Model 
(Davis, Bagozzi, & Warshaw, 1992) in a sense of other factors affecting human behaviours. A review of researches 
showed that TAM is the most used theory in e-learning acceptance research (Šumak, Heričko, & Pušnik, 2011). This 
conclusion was confirmed by another research (Abdullah & Ward, 2016) focusing on the development of General 
Extended Technology Acceptance Model for E‑Learning (GETAMEL). Same as Abdullah & Ward (2016) other research 
extended TAM model about additional factors that can affect users’ behaviour towards the use of technologies 
in education (e.g. Arenas-Gaitán, Ramírez-Correa, & Rondán-Cataluña, 2011; Persico, Manca, & Pozzi, 2014), or re-
searches using combinations of TAM model with other theories (e.g. Lee, 2010; Teo, 2011). Because of the lack of 
researches focused directly on educational software, the present research investigates also researches focusing 
on e-learning technology, whose acceptance and usage are influenced by the factors that should be close to the 
factors influencing similar educational technology, i.e. educational software.

1	  Educational software and instructional software are interchangeable terms, same as educational technology and instructional technology 
are nowadays interchangeable (Januszewski & Molenda, 2008, p. 277).
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Review articles (Abdullah & Ward, 2016; Šumak et al., 2011) focusing on e-learning also have shown that 
most of previous researches were concerned with students or learners’ acceptance, attitude and use of e-learning 
technology or e-learning systems as end users of the technology. However, the most important factor of imple-
mentation of modern technology into education are teachers. Without teachers students would use educational 
technology only in in a few isolated cases based on their own interest. For these reasons, it is necessary to explore 
the factors, which influence implementation of education software from the perspective of teachers first (Lambic, 
2014; Yuen & Ma, 2008).

The research focused on the usage of ICT by teachers in education generally. (Teo, 2011) confirms that 
Perceived Usefulness (PU), Attitude towards Use (ATU) and Facilitating Conditions (FC) have direct influences on 
Behavioral Intention to Use (BIU) technology, Perceived Ease of Use (PEU) and Subjective Norm (SN) influence BIU 
to use technology indirectly (PEU via ATU, SN via PU), so PU has stronger effect than SN. In other words, when 
teachers consider technology to be useful and more efficient in comparison with other means, or have a positive 
attitude to it, their intention to use such a technology will significantly increase. Also, the support of teachers by 
management and supportive environment have a greater effect on their intention to use technology in education 
than teachers’ beliefs about opinions of important persons (Teo, 2011). The effect sizes of perceived ease of use and 
perceived usefulness of attitude towards the use of technology (precisely e-learning) were also found significant 
in meta-analyses of previous researches (Šumak et al., 2011), showing that ATU and PU has the greatest influence 
on BIU of e-learning in teachers’ perspective.

It is understandable that teachers’ tendency to use e-learning environments is encouraged by their percep-
tions of the added value of usage of technology (Mahdizadeh, Biemans, & Mulder, 2008) and this encouragement 
can be transferred to any other technology. However, the added value of new technology can depend on the way 
teachers use it in a classroom. According to Eng (2005), teachers implement ICT into education in three phases: 
the first phase depends on its manager and deals with the creation of amassing infrastructure; in the second phase 
technology is used by teachers in the same way they already perform teaching-learning processes, so there is not 
much added value of technology; in the last phase teachers change their teaching process according to possibili-
ties of new technology and its innovative use.

Although it is obvious that ICT infrastructure is a prerequisite for its usage in teaching process; it is not a guar-
antor of frequency or efficiency of its usage in teaching process (Gil‑Flores, Rodríguez-Santero, & Torres-Gordillo, 
2017; Persico et al., 2014). 

To fulfil the research aim the following research questions were set:
1.	 Are chosen constructs valid for evaluation of teachers’ attitudes toward usage (USE) of educational 

software in chemistry teaching?
2.	 Are there differences between users and nonusers of educational software?
3.	 Are there differences between different types within a group of nonusers?

Theoretical Construct Affecting Acceptance and Usage of Educational Software

Performance Expectancy

Performance Expectancy (PE) is a degree of persuasion that use of the system helps users to achieve im-
provement of job performance (Venkatesh et al., 2003). In this research, PE stands for the teacher’s belief that 
the use of ES will contribute to their teaching performance (Šumak & Šorgo, 2016). 

Effort Expectancy

Effort Expectancy (EE) is the degree of simplicity associated with the use of the system (Venkatesh et al., 2003). 
In this research, EE stands for the teacher’s belief that the use of ES will be easy and understandable for them. 

Social Influence

Social Influence (SI) is the degree of persuasion that important people for the users believe that he or she 
should use this new system (Venkatesh et al., 2003). In this research, SI stands for the teacher’s important people 
according to their personal point of view (family, friends) or according to their work (colleagues, pupils, parents 
of pupils, management).
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Personal Innovativeness in IT

Personal Innovativeness in IT (PIIT) is the willingness of a person to try out any new information technol-
ogy (Agarwal & Prasad, 1998). In this case, it stands for teachers, who will try out and implement new ICT in 
their lessons. This factor can be a strong predictor of BI to use an ES and the actual use of ICT applications in 
chemistry lessons.

Facilitating Conditions

Facilitating Conditions (FC) is the degree of persuasion of the user that there is an  organizational and 
technical infrastructure to support the use of the system (Venkatesh et al., 2003). In this research, FC stands 
for the teacher’s belief that their school has adequate facilities and conditions to use ES in chemistry teaching. 
According to the UTAUT model (Venkatesh et al., 2003) it is supposed that FC is a predictor of the actual use of 
ES in chemistry teaching.

Attitude towards Using 

The Attitude towards Using (ATU) is an individual’s overall affective reaction to the use of a system, which 
includes the feelings of favourableness or unfavourableness towards this behaviour (Ajzen, 1991). In this re-
search, ATU comprises feelings towards using ES in chemistry teaching. It is considered that ATU is a predictor of 
behavioural intention to use and the actual use of ES in chemistry teaching. It can be influenced by motivation, 
which includes reasons why teachers use ES in chemistry teaching.

Perceived Pedagogical Impact

Perceived Pedagogical Impact (PPI) represents teacher’s belief that the usage of ES in chemistry teaching 
will have impact on education in this research. This belief can affect ATU and USE. 

Behavioural Intention

Behavioural Intention (BI) indicates how hard people are willing to try to perform the behaviour (Ajzen, 
1991). It is a person’s perceived likelihood or subjective probability of performance of behaviour. In this case, BI 
indicates a teacher’s belief that they will use ES in chemistry teaching. BI is a strong predictor of the use accord-
ing the UTAUT model (Venkatesh et al., 2003).

Methodology of Research

In order to obtain answers to research questions about validity of constructs exploring factors affecting 
use of educational software online, survey was administered to the Czech chemistry teachers from elementary 
and secondary school in a timeframe four months from the end of November 2016 to the end of March 2017. 

Sample of Research

In the Czech Republic there are approximately 2,250 primary schools with the second stage and 1,300 
grammar schools and secondary technical schools together according to the Register of Schools of the Minis-
try of Education, Youth and Sports (MŠMT, © 2017). Population of chemistry teachers of the Czech Republic is 
approximately between 6,000 to 6,500 people; assuming that there are on average 1.2 chemistry teachers per 
school at primary schools and on average 2.5 chemistry teachers per school at secondary schools. The sample 
size in the confidence level of 95% and error level of 5% is at least 363 persons for random sampling calculated 
using SRSC (CustomInsight, © 2017) and according to the rule of thumb for this type of exploratory research 
(Kline, 2011) sample, more than 200 participants is necessary. It was not possible to provide random sampling, so 
the purposive sample (Teddlie, 2007) was used. The questionnaire was addressed to the teachers from all avail-
able schools with the focus on schools, where chemistry is taught as a general-education subject (i.e. primary 
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schools and grammar schools). Data collecting was ended when 550 responses were passed, which represents 
approximately about 8.5 % of the chemistry teacher population. Demographic characteristics of the sample are 
presented in Table 1.

Table 1. 	 Demographic characteristics of the sample. 

Item N Frequency %

Your gender 556

Male 92 16.8

Female 457 83.2

Your age 555

Less than 25 years 2 0.4

25 – 34 years 97 17.5

35 – 44 years 172 31.0

45 – 54 years 169 30.5

More than 54 years 115 20.7

What is your university educational background? 556

Education of chemistry for the lower secondary education 103 18.5

Education of chemistry for the upper secondary education 136 24.5

Education of chemistry for 5th to 12th year (lower and upper secondary education) 142 25.5

Professional chemistry with pedagogical minimum 92 16.5

Professional chemistry without pedagogical minimum 5 0.9

Chemistry focused on education 9 1.6

Other (please specify): 69 12.4

Your current status 556

Teacher (with teaching qualifications) 532 95.7

Teacher complementing teaching qualifications 15 2.7

Other (please specify): 9 1.6

What is the length of your teaching practice? 556

Less than 1 year 16 2.9

1– 5 years 62 11.2

6 – 25 years 329 59.2

More than 25 years 149 26.8

Your primary work place 555

The 2nd stage of primary school 365 65.8

Grammar school 131 23.6

Secondary technical school 55 9.9

Other (please specify): 4 0.7

State what your second (or. another) teaching qualified subject is. (Open Question)

VALIDATION OF THEORETICAL CONSTRUCTS TOWARD SUITABILITY OF EDUCATIONAL 
SOFTWARE FOR CHEMISTRY EDUCATION: DIFFERENCES BETWEEN USERS AND NONUSERS 

(P. 873-897)



878

Journal of Baltic Science Education, Vol. 16, No. 6, 2017

ISSN 1648–3898     /Print/

ISSN 2538–7138 /Online/

Item N Frequency %

State what subjects you are teaching at you primary work place. (Open Question)

Do you have opportunity make familiar with educational software? 
(Multiple Answer Questions)

556

No 216 38.8

Yes, during university education 55 9.9

Yes, during additional education for teachers 139 25.0

Yes, during self-study or self-interest 217 39.0

Other (please specify): 14 2.5

Do you use educational software? 556

Yes 183 32.9

Have tried and abandoned 23 4.1

No and I do not plan it 138 24.8

No, but I plan to 212 38.1

Instrument and Procedures

Instrument development

The questionnaire was developed and administered through the open source application 1KA (https://
www.1ka.si/). The questionnaire was branched by respondents’ answers about their use of educational software: 
for users it contained 97 items, for non-users 79 items and for former users 104 items. These items were divided 
into three categories: 1) demographic statements about the teachers; 2) items used as measures for the theoretical 
constructs (see Appendix A and Appendix B); 3) additional question depending on the usage of educational software.

Demographic statements (1) contain items about teachers’ gender, age, working status, length of teaching 
experience, primary work place, qualified and taught subjects, earlier experience with educational software, use 
of educational software in chemistry education, etc. (see Table 1). The theoretical constructs (2) were operational-
ized according to the items that were used for estimating technology acceptance (Agarwal & Prasad, 1998; Šumak 
& Šorgo, 2016; Šumak et al., 2017; Venkatesh et al., 2003) and adapted to the context of educational software. The 
items for constructs measuring were established as a 7-point Likert scale with choices between defined extreme 
from “strongly disagree” (1) to “strongly agree” (7). Seven-point scale was our choice in order to increase scale sen-
sitivity following recommendation of Finstad (2010) “that 7‑point Likert items provide a more accurate measure 
of a participant’s true evaluation and are more appropriate for electronically-distributed and otherwise unsuper-
vised usability questionnaires” (p. 104). According to Šumak & Šorgo (2016), some of the items were worded with 
negation (e.g. ATU1, FC3). The additional items (3) were also divided into three categories: a) for users’ questions 
concerning the frequency of use, the inclusion of educational software in chemistry teaching; b) for non-users the 
reasons why they do not use educational software, c) for former users combination of a) and b). 

Validation of the instruments

In the first phase, the questionnaire was translated from originally English statements to Czech language. The 
previous translation of the questionnaire adapting statements for measure acceptance and usage of interactive 
whiteboards (Šumak & Šorgo, 2016) was followed. To improve the translation, three experts in the field of chemistry 
education were asked to check the content of the questionnaire, its meaningfulness, clarity and relevance of its 
items. After that, the questionnaire was sent to 20 Czech teachers, who were asked to fill in the questionnaire, add 
comments and write down their perceptions and recommendations. Thanks to their feedback, the wording was 
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refined. After that, data collection was started and reliability coefficient was checked after receiving of 100 complete 
responses. The result of the statistical analysis proves satisfying reliability for measurement items as well (Cronbach’s 
α was .94 for model items), so the sampling continued.

Sampling process

The sampling was started by selection of primary and secondary schools in each region of the Czech Republic, 
which is divided in 13 regions and Prague. The list of schools was taken from the Register of Schools of the Ministry 
of Education, Youth and Sports (MŠMT, 2016). Schools without chemistry subject were excluded from the sample, 
e.g. primary schools only with the first stage, or special and vocational schools. In the selected schools where it was 
possible to identify names, affiliations and e-mails from school websites, all teachers qualified to teach chemistry 
were addressed directly. If it was not possible to obtain direct contacts, school directors or their deputies were 
asked to forward the link with the questionnaire to chemistry teachers. Altogether, the questionnaire was sent 
directly to 1,390 teachers of chemistry and to 1,116 directors or their deputies from 2,266 primary schools and 
to 1,159 teachers and 135 directors or their deputies from 423 secondary schools (mainly grammar schools). To 
sum up, 2,549 chemistry teachers directly and 1,294 schools indirectly were addressed; summative, an attempt 
to contact teachers from 2,689 schools was made. Each person was sent a polite e-mail asking them to fill up the 
questionnaire available online on the application 1KA. After 10 days from the first addressing, a reminder was sent 
to them. After four months of the data collection, the process ended. 1,792 teachers entered the introduction of 
online questionnaire, 1,348 of them started answering the questionnaire, and 564 completed responses and 459 
partially completed responses were received. After analysing the completed questionnaires, 8 non-valid responses 
were excluded, so the final data analysis was performed on 556 completed questionnaires.

Data Analysis

The data from 1Ka survey system were exported as an Excel file. After initial checking, the cleared data were 
transferred to IBM SPSS 24 statistical package. A data analysis was followed by standard statistical procedures for 
such a type of exploratory research (Field, 2009). Due to the non-normal distribution of some answers, nonpara-
metric statistics was chosen.

Differences between users and nonusers

Among different personal characteristics and traits (Table 1), the only actual use of educational software was 
considered in the research. Other internal and external factors, such as gender, can influence decision to apply 
software or not, however, from the point of a student, what matters is the application of a software, regardless its 
obstacles or personal views of a teacher. While division of teachers into users (UT1) and nonusers (UT2, UT3, UT4) is 
obvious, differences within group of nonusers can be hidden and difficult to determine. Nonusers can be divided 
in at least three different subgroups, recognized on a basis of answers of respondents to the question: “Do you use 
educational software?” These groups are: a) former users, i.e. UT2 (the answer “Have tried and abandoned”); b) non-
planning nonusers, i.e. UT3 (the answer “No and I do not plan it”); c) planning nonusers, i.e. UT4 (answer “No, but I 
plan to”). The effect size r was calculated according to recommendations in Field (2009). Interpretation of effect 
sizes is based on Cohen’s guidelines (Cohen, 1988), where r < .1 stands for non-significant (ns), .1 ≤ r < .3 stands for 
small effect (S), .3 ≤ r < .5 stands for medium effect (M) and r ≥ .5 stands for large effect (L).
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Results of Research 

Reliabilities of the Constructs

Table 2. 	 Differences in scale reliabilities of constructs reported as Cronbach’s alpha. 

Code Item All users UT1 UT2 UT3 UT4

PE Performance Expectancy 

(PE1, PE2, PE3) .91 .92 .85 .86 .86

EE Effort Expectancy 

(EE1, EE2, EE3(R)) .87 .84 .91 .85 .87

FC Facilitating Conditions 

(FC1, FC2, FC3) .74 .69 .74 .68 .70

SI Social Influence 

(SC1, SC2, SC3, SC4, SC5, SC6, SC7, SC8) .89 .88 .73 .86 .86

ATU Attitude towards Using a

(ATU1 (R), ATU2, ATU3, ATU4, ATU5 (R), ATU6 (R)) .82 .78 .75 .65 .73

BI Behavioural Intention 

(BI1, BI2, BI3) .98 .95 .95 .95 .94

USE Use

(USE1, USE2, USE3) .89 .81 .64 .87 .79

PIIT Personal Innovativeness in IT 

(PIIT1, PIIT2, PIIT3, PIIT4 (R)) .89 .88 .93 .84 .88

M Motivation 

(M1, M2, M3, M4, M5) .88 .81 .87 .84 .84

PPI Perceived Pedagogical Impact 

(PPI1, PPI2, PPI3, PPI4, PPI5, PPI6, PPI7, PPI8) .93 .89 .90 .94 .92
Note. a. ATU: with deletion of ATU5 (R), alphas raise to .88, .86, .79, .77 and .83 respectively.

From the Cronbach’s alphas presented in Table 2, can be concluded that all chosen constructs in the case of 
all users pass the threshold level of .7, so they can be applied in follow up or similar researches of this type. In the 
case of individual calculations for each user type, it was found, that in some cases alphas fall in a range between 
.6 and .7, however, by some authors this is still an acceptable alpha level in exploratory researches (Field, 2009). 
Cronbach’s alpha of all chosen constructs together is .96, showing that all constructs combined or separated can 
be used in follow up researches. All constructs are unidimensional, based on PCA Analysis with Direct Oblimin 
rotation (data not shown).

Frequency Distribution of the Answers Forming Constructs

From the frequency distribution of the answers (see Appendix C) and particularly from modes, it was possible 
to recognize that chosen constructs have different power to facilitate extreme responses (strongly agree: modes 6 
and 7 or strongly disagree: modes 1 and 2). However, in some other constructs results tend to accumulate around 
neutral values (modes 3, 4, 5). The biggest match is in ATU1 when 72.7 % of current users (UT1) answered that 
they strongly disagree (1) with the statement “Using educational software is a bad idea in chemistry teaching”. It is 
unique because another big match has 61.2 % (BI2) and 60.1 % (BI3) in strongly agreement from current users (UT1) 
followed by 55.8 % and 55.1% in same items (BI2 and BI3) but differently from in this case it is strongly disagree 
(1) of non-planning nonusers (UT3). Other modes have lower than 50 % of responses. To sum up, responses of 
current users (UT1) are mostly in modes 6 and 7 (PE1, EE2, all items from FC, SI5, SI6, ATU2–ATU4, all items from BI, 
USE2, USE3, M1, M3, M4, PP1–PPI4), when mode of 1 and 2 appear at mostly former users (UT2) and non-planning 
nonusers (UT3) in items as SI1–SI3 for both groups, all items from BI for UT3, PP1–PPI3 for UT2 and so on. Differ-
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ences between groups are exceeded in item ATU5 “Educational software should be the only supplement of chemistry 
teaching,” where all user types have mode 6 (UT2, UT3, UT4) or 5 (UT1), which can be explained by a realistic and 
rational view of teachers to the use of the EC in chemistry teaching.

Statistical Differences in Constructs among Users and Nonusers

Table 4. 	 Differences in constructs between users and type of nonusers

Diff  
UT1 – UT2a

Diff  
UT1 – UT3a 

Diff  
UT1 – UT4a 

Diff  
UT2 – UT3a

Diff  
UT2 – UT4a 

Diff  
UT3 – UT4a 

Codes r Int r Int r Int r Int r Int r Int

PE1 .20 S .59 L .20 S .27 S .08 ns .50 M

PE2 .35 M .56 L .19 S .00 ns .25 S .43 M

PE3 .35 M .56 L .18 S .01 ns .25 S .43 M

EE1 .14 S .33 M .07 ns .08 ns .08 ns .26 S

EE2 .13 S .40 M .13 S .15 S .04 ns .28 S

EE3 (R) .07 ns .29 S .15 S .12 S .02 ns .14 S

FC1 .16 S .48 M .30 M .13 S .00 ns .21 S

FC2 .18 S .43 M .23 S .11 S .05 ns .23 S

FC3 .07 ns .34 M .13 S .30 M .14 S .20 S

SI1 .28 S .47 M .22 S .01 ns .16 S .30 S

SI2 .35 M .51 L .25 S .02 ns .22 S .33 M

SI3 .27 S .46 M .16 S .04 ns .17 S .31 M

SI4 .17 S .33 M .09 ns .03 ns .12 S .26 S

SI5 .18 S .37 M .16 S .05 ns .08 ns .21 S

SI6 .21 S .41 M .22 S .06 ns .10 ns .24 S

SI7 .28 S .47 M .17 S .02 ns .18 S .34 M

SI8 .22 S .32 M .00 ns .02 ns .20 S .30 M

ATU1 (R) .26 S .59 L .27 S .14 S .13 S .42 M

ATU2 .20 S .59 L .16 S .20 S .10 S .47 M

ATU3 .27 S .56 L .11 S .13 S .19 S .47 M

ATU4 .31 M .63 L .21 S .09 ns .19 S .48 M

ATU5 (R) .19 S .20 S .20 S .07 ns .06 ns .01 ns

ATU6 (R) .25 S .58 L .24 S .10 S .13 S .42 M

BI1 .44 M .81 L .60 L .27 S .16 S .55 L

BI2 .45 M .83 L .67 L .31 M .09 ns .54 L

BI3 .46 M .83 L .67 L .27 S .13 S .54 L

USE1 .48 M .61 L .27 S .22 S .41 M .45 M

USE2 .48 M .66 L .28 S .12 S .41 M .53 L

USE3 .40 M .57 L .12 S .14 S .35 M .49 M

PIIT1 .11 S .39 M .11 S .09 ns .06 ns .29 S

PIIT2 .13 S .37 M .16 S .08 ns .04 ns .21 S

PIIT3 .17 S .41 M .13 S .07 ns .09 ns .27 S

PIIT4 (R) .15 S .37 M .24 S .09 ns .01 ns .15 S

M1 .27 S .54 L .13 S .07 ns .21 S .46 M

M2 .16 S .42 M .14 S .09 ns .10 ns .33 M
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Diff  
UT1 – UT2a

Diff  
UT1 – UT3a 

Diff  
UT1 – UT4a 

Diff  
UT2 – UT3a

Diff  
UT2 – UT4a 

Diff  
UT3 – UT4a 

M3 .23 S .47 M .13 S .04 ns .16 S .40 M

M4 .19 S .57 L .14 S .15 S .14 S .50 L

M5 .12 S .47 M .01 ns .18 S .11 S .50 M

PPI1 .12 S .46 M .20 S .17 S .01 ns .29 S

PPI2 .15 S .45 M .13 S .16 S .08 ns .37 M

PPI3 .23 S .39 M .13 S .03 ns .16 S .28 S

PPI4 .26 S .29 S .02 ns .07 ns .24 S .28 S

PPI5 .21 S .47 M .15 S .15 S .11 S .35 M

PPI6 .29 S .47 M .16 S .01 ns .20 S .33 M

PPI7
PPI8

.12

.14
S
S

.37

.37
M
M

.01

.03
ns
ns

.08 ns .11 S .38 M

.08 ns .13 S .36 M
Note: a. n1(UT1) = 183, n2(UT2) = 23, n3(UT3) = 138, n(UT4) = 212, N12 = 206, N13 = 321, N14 = 395, N23 = 161, N24 = 235, N34 = 350; r < .1 stands for 
non-significant (ns), .1 ≤ r < .3 stands for small effect (S), .3 ≤ r < .5 stands for medium effect (M) and r > .5 stands for large effect (L)

Based on values of effect sizes presented in Table 4, can be concluded that nonusers are not a homogenous 
group (for more detail see Appendix D). Generally, the greatest difference between types of nonusers is between 
nonusers, who do not plan use of ES (UT3) and nonusers, who plan it (UT4). Differences in those types fall in some 
cases even in a large rank, mostly in BI and statement that they have to feel they have to use ES. Cases with a medium 
rank appear in constructs such as PE, SI, ATU, USE, M and PPI. Difference between other types of nonusers, i.e. UT2 
and UT3 and UT2 and UT4 is mostly small or none. With the exception of a medium rank in USE in comparison of 
UT2 and UT4, which is not a great surprise when UT2 abandoned usage of ES and UT4 and are planning to use it in 
future. In comparison of different types of nonusers with users the greatest difference was found between users 
and nonusers UT3, effect sizes fall in a large rank in constructs PE, ATU, BI, USE and M, in a medium rank in other 
constructs only with the exception of statements EE3 (R) and PPI4. 

Discussion

The aim of this research was to empirically validate chosen constructs for evaluation of teachers’ attitudes 
toward usage of educational software (ES) in chemistry education in the Czech Republic and to search for differ-
ences between types of users. The research was attended by a representative from all predictive groups: current 
users, former users, non-planning nonusers and planning nonusers. However, the group of former users has strongly 
fewer representatives than other groups, which could cause deviations in the results. 

Results of descriptive analyses demonstrate that current users believe ES improves their teaching performance. 
Planning nonusers are also inclined to think that ES would help them improve their teaching, but not as strongly as 
users. While current users and non-planning nonusers disagree more or choose neutral attitude with the exception 
of the statement “I find educational software useful in chemistry education”, the former users agree with it more. This 
exception indicates that they abandoned usage of ES for a different reason than its usefulness. 

In the case of Effort Expectancy, all groups declare that they have not or would not have problem to work with 
ES, but for obvious reasons current and former users are surer with that while nonusers are closer to the neutral 
statement. Similarly, users and current users agree that they have sufficient equipment, knowledge and support, 
while the answers of other nonusers are close to the normal distribution. In combination with their Personal Inno-
vativeness in IT, those results show, that each group has almost uniform representation from innovators to laggards 
(Rogers, 2003), but non‑planning nonusers are slightly shifted towards the laggards.

Regarding the other people’s expectation of teachers’ usage of ES in any group feels pressure from their closer 
people, colleges or students´ parents. Generally, users and planning nonusers have more support from school 
management and school than former users and non‑planning nonusers. Interesting is the result concerning the 
expectation of a student – current users and planning nonusers believe that their students expect from them the 
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use of ES. In the case of planning nonusers, it can mean that one of their motives to use ES in future follows the 
conviction of student expectation. Results also show that non-planning nonusers have not intrinsic motivation to 
use ES; similar approach can be observed in the case of former users, while planning nonusers and users are more 
motivated. Based on this result is expected that intrinsic motivation will be an important factor to the acceptance 
of ES. This is confirmed by the results (Hrtoňová, Kohout, Rohlíková, & Zounek, 2015) when the intrinsic motivation 
is considered as the decisive factor for the acceptance of e‑learning course by teachers.

Other interesting results are dealing with teachers’ attitude towards ES; all groups have positive or neutral at-
titude with some differences: current users have strongest belief in the added value of ES usage in chemistry teach-
ing, they most enjoy and like ES usage; planning nonusers have similar attitudes. Former users and non-planning 
nonusers are on a scale closer to the neutral part, but what is important is that they have not strongly negative 
attitudes toward ES. This fact implicates that teachers do not condemn the usage of ES because of the negative 
attitude, but from other reasons. More positive attitude than was expected can be caused by their awareness with 
possible advantages of the usage of ES in education. When comparing their beliefs in pedagogical impact of ES 
was found out that current users, former users and planning nonusers are rather convinced about pedagogical 
impact of ES on education than non-planning nonusers, whose distribution of answers is similar to kurtosis normal 
distribution, i.e. they have most answers in the neutral point of the scale. 

The greatest differences between groups are in Behavioural Intention to use (BI) and use as such (USE) of 
ES, where each group has a different distribution of answers mostly in agreement with their classification in the 
group. However, taking into consideration that they were grouped on the basis of their statement, in a few cases 
deviations in these items of Behavioural Intention from their own identification can be found. This fact needs to 
be considered in further statistical processing, for example when building a behavioural model for each group of 
users or nonusers.

Analyses of the effect size show that the above described differences are between users and all non-users 
generally. Similar results can be observed in (Šumak & Šorgo, 2016) where the difference between pre-adopters and 
post-adopters in relation to acceptance and use of interactive whiteboards by teachers was proven. Results of this 
research also demonstrate differences between various types of nonusers. The first finer dividing of type of users 
was applied in (Šumak et. al., 2017) who deal with prospective, existing, and former users and establish different 
structural models for each user type. This research goes even further in the division of users into groups. Results 
confirm that between subgroups of nonusers are differences, so factors and their influence on the acceptance and 
the use of ES in chemistry teaching should be explored for each group separately. Based on the findings of the 
research, the following suggestion is to establish four structural models describing teachers’ intention to use ES 
through the factors affecting their intention to use ES and ES using itself, one model for each type of the user. The 
development of four different models will make it possible to precisely target the factors, which affect teachers’ 
acceptance and use of ES in chemistry education. Based on those models, ways to encourage teachers in usage of 
this technology in education could be determined.

This research has some limitations that should be taken into consideration. Although thanks to the distribu-
tion to all primary and grammar schools, all teachers have the opportunity to participate in the research; it cannot 
be guaranteed if the addressed directors or their deputies delivered the information about this research to the 
teachers. Similarly, in the case of direct addressing of the teacher, the participation of the research was based on 
their voluntary decision. This research was attended mostly by expert teachers with an appropriate qualification 
for this profession, so they should have the greatest insight into their field and the results can be extended to other 
experts. The next limitation is related to the fact that questionnaire was addressed only to Czech teachers. It was 
because of different teachers’ experience and condition of education, related to cultural and geographic differences. 
The research can be repeated also in other countries in the European Union to expand the scope of this research.

Conclusions

This research was focused on detection of differences between users and subgroups of non-users of educational 
software. From the results it can be revealed, that the individual constructs of our study do have the appropriate 
statistical properties, so they can be applied in search for answers about suitability of educational software for 
chemistry education, and potential pitfalls when trying to introduce it in regular practice. Results confirm that 
between subgroups of nonusers exist differences in constructs (namely Facilitating Conditions, Attitude towards 
Using, Behavioral Intention, Use, Motivation and Perceived Pedagogical Impact), which was expected. The unex-
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pected finding was that differences among different types of nonusers can be even larger than between users and 
nonusers. An especially outstanding group are those who do not use educational software and do not plan to use 
it in the future. In comparison with each other there can be observed several similarities in some cases: current 
users and planning nonusers both believe in the beneficial effect of usage of educational software in general, and 
former users are more like non‑planning nonusers, but the results of former users are influenced by their previous 
experience working with educational software which non‑planning nonusers do not have. 

The results demonstrate the necessity of developing separate models addressing different levels of software 
usage among teachers. So, consequent factors and their influence on the acceptance and the use of educational 
software in chemistry education should be explored for each group separately if someone has intentions to suc-
cessfully expand the use of educational software to sceptics.
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Appendix A. 	 Measurement items and scales for current users (UT1) and former users (UT2)

Item Statement

PE Performance Expectancy
PE1 I find educational software useful in chemistry teaching.
PE2 Using educational software enables me to accomplish tasks related to chemistry teaching more quickly.
PE3 Using educational software increases the effect of my teaching.
EE Effort Expectancy
EE1 It is easy for me to become skilful at using educational software.
EE2 I find educational software easy to use.
EE3a Learning to operate educational software is difficult for me.
FC Facilitating Conditions
FC1 I have the resources necessary to use educational software.
FC2 I have the knowledge necessary to use educational software.
FC3 A specific person (or group) is available for assistance with educational software difficulties.
SI Social Influence
SI1 People who influence my behaviour think that I should use educational software in chemistry teaching.
SI2 People who are important to me think that I should use educational software in chemistry teaching.
SI3 Other teachers of chemistry think that I should use educational software in chemistry teaching.
SI4 General public think that I should use educational software in chemistry teaching.
SI5 The senior management of the school has been helpful in the use of educational software in chemistry teaching.
SI6 In general, the school climate is supportive towards the use of educational software.
SI7 Students expect me to use educational software in chemistry teaching. 
SI8 Students’ parents expect me to use educational software in chemistry teaching.
ATU Attitude towards Using
ATU1a Using educational software is a bad idea in chemistry teaching.
ATU2 Educational software makes chemistry teaching more interesting.
ATU3 Chemistry teaching with educational software is fun.
ATU4 I like chemistry teaching using educational software.
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Item Statement

ATU5a Educational software should by only supplement of chemistry teaching.
ATU6a Using educational software has no added value.
BI Behavioural Intention
BI1 I intend to use educational software in chemistry teaching in the next 12 months.
BI2 I predict that I will use educational software in chemistry teaching in the next 12 months.
BI3 I plan to use educational software in chemistry teaching in the next 12 months.
USE Use
USE1 I use educational software frequently.
USE2 I use educational software in chemistry teaching.
USE3 If available, I use educational software in chemistry teaching.
PIIT Personal Innovativeness in IT
PIIT1 If I heard about a new information technology, I would look for ways to experiment with it.
PIIT2 Among my peers, I am usually the first to try out new information technology.
PIIT3 I like to experiment with new information technology.
PIIT4a In general, I am hesitant to try out new information technology
M Motivation

I use educational software in chemistry teaching because…
M1 I believe that this is an interesting activity.
M2 of personal reasons.
M3 I feel good when I do it.
M4 I believe that this activity is important for me.
M5 I feel that I must do it.
PPI Perceived Pedagogical Impact

Educational software use in teaching has an impact on …
PPI1 the education process.
PPI2 students’ curiosity.
PPI3 students’ concentration.
PPI4 students’ creativity.
PPI5 students’ motivation.
PPI6 students’ achievement.
PPI7 students’ higher order thinking skills (critical thinking, analysis, problem solving).
PPI8 student’s competence in transversal skills (learning to learn, social competences, etc.).
Note. a. Statement were worded with negation.
 

Appendix B. 	 Measurement items and scales for non-planning nonusers (UT3) and planning nonusers (UT4)

Item Statement

PE Performance Expectancy
PE1 I find educational software useful in chemistry teaching.
PE2 Using educational software would enable me to accomplish tasks related to chemistry teaching more quickly.
PE3 Using educational software would increase the effect of my teaching.
EE Effort Expectancy
EE1 It would be easy for me to become skilful at using educational software.
EE2 I find educational software easy to use.
EE3a Learning to operate educational software would be difficult for me.
FC Facilitating Conditions
FC1 I would have the resources necessary to use educational software.
FC2 I would have the knowledge necessary to use educational software.
FC3 A specific person (or group) would be available for assistance with educational software difficulties.
SI Social Influence
SI1 People who influence my behaviour think that I should use educational software in chemistry teaching.
SI2 People who are important to me think that I should use educational software in chemistry teaching.
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Item Statement

SI3 Other teachers of chemistry think that I should use educational software in chemistry teaching.
SI4 General public think that I should use educational software in chemistry teaching.
SI5 The senior management of the school would be helpful in the use of educational software in chemistry 

teaching.
SI6 In general, the school climate would be supportive towards the use of educational software.
SI7 Students would expect me to use educational software in chemistry teaching.
SI8 Students’ parents would expect me to use educational software in chemistry teaching.

ATU Attitude towards Using
ATU1a Using educational software would be a bad idea in chemistry teaching.
ATU2 Educational software would make chemistry teaching more interesting.
ATU3 Chemistry teaching with educational software would be fun.
ATU4 I would like chemistry teaching using educational software.
ATU5a Educational software should by only supplement of chemistry teaching.
ATU6a Using educational software would have no added value.
BI Behavioural Intention
BI1 I intend to use educational software in chemistry teaching in the next 12 months.
BI2 I predict that I will use educational software in chemistry teaching in the next 12 months.
BI3 I plan to use educational software in chemistry teaching in the next 12 months.
USE Use
USE1 I would use educational software frequently.
USE2 I would use educational software in chemistry teaching.
USE3 If available, I would use educational software in chemistry teaching.
PIIT Personal Innovativeness in IT
PIIT1 If I heard about a new information technology, I would look for ways to experiment with it.
PIIT2 Among my peers, I am usually the first to try out new information technology.
PIIT3 I like to experiment with new information technology.
PIIT4a In general, I am hesitant to try out new information technology
M Motivation

I would use educational software in chemistry teaching because…
M1 I believe that this is an interesting activity.
M2 of personal reasons.
M3 I would feel good when I do it.
M4 I believe that this activity is important for me.
M5 I feel that I must do it.
PPI Perceived Pedagogical Impact

Educational software use in teaching would have an impact on …
PPI1 the education process.
PPI2 students’ curiosity.
PPI3 students’ concentration.
PPI4 students’ creativity.
PPI5 students’ motivation.
PPI6 students’ achievement.
PPI7 students’ higher order thinking skills (critical thinking, analysis, problem solving).
PPI8 student’s competence in transversal skills (learning to learn, social competences, etc.).
Note. a. Statement were worded with negation.
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Appendix C.  Differences in descriptive statistics for indicators of theoretical constructs as predictors of actual use 
of educational software among Czech chemistry teachers on a Scale between F1 – strongly disagree, 
and F7 – strongly agree. (N(UT1) = 183; N(UT2) = 23; N(UT3) = 138; N(UT4) = 212)

Code User 
 type F1 F2 F3 F4 F5 F6 F7 M SD Med Mode

PE Performance Expectancy
PE1 UT1 1.6 0.5 3.3 12 22.4 24.6 35.5 5.69 1.32 6 7

UT2 0 4.3 13 13 39.1 21.7 8.7 4.87 1.29 5 5
UT3 4.3 13.8 14.5 44.2 14.5 5.1 3.6 3.80 1.32 4 4
UT4 0.9 0.5 3.8 22.2 26.9 32.1 13.7 5.25 1.18 5 6

PE2 UT1 1.6 3.3 6 18 30.6 22.4 18 5.12 1.39 5 5
UT2 4.3 39.1 8.7 26.1 17.4 4.3 0 3.42 1.39 3 2
UT3 11.6 22.5 12.3 38.4 12.3 2.2 0.7 3.27 1.35 4 4
UT4 1.4 7.1 7.5 31.1 25.9 19.8 7.1 4.61 1.35 5 4

PE3 UT1 1.6 2.7 5.5 15.8 27.9 27.3 19.1 5.12 1.37 5 5
UT2 8.7 17.4 17.4 34.8 17.4 4.3 0 3.76 1.34 4 4
UT3 8.7 19.6 14.5 39.1 13 4.3 0.7 3.44 1.34 4 4
UT4 0.5 5.2 9.4 26.4 26.9 23.6 8 4.77 1.30 5 5

EE Effort Expectancy
EE1 UT1 1.1 1.1 3.3 10.9 30.1 28.4 25.1 5.12 1.24 6 5

UT2 8.7 0 4.3 30.4 17.4 21.7 17.4 4.83 1.70 5 4
UT3 7.2 8 10.1 26.8 14.5 23.9 9.4 4.43 1.69 4 4
UT4 0 2.4 6.6 21.7 16.5 29.7 23.1 4.40 1.35 6 6

EE2 UT1 0.5 2.2 2.7 13.7 25.1 36.1 19.7 5.48 1.21 6 6
UT2 4.3 4.3 4.3 26.1 26.1 17.4 17.4 4.87 1.58 5 4a

UT3 6.5 6.5 12.3 39.9 12.3 11.6 10.9 2.89 1.58 4 4
UT4 0.5 5.2 4.2 25.9 15.6 34.4 14.2 5.11 1.37 5 6

EE3 UT1 42.6 35.5 9.8 6 3.3 1.6 1.1 2.01 1.27 2 1
UT2 34.8 34.8 0 26.1 0 0 4.3 2.39 1.56 2 1a

UT3 21.7 29 12.3 23.9 4.3 5.8 2.9 2.89 1.6 2 2
UT4 31.1 34 10.4 14.6 3.8 5.7 0.5 2.45 1.47 2 2

FC Facilitating Conditions
FC1 UT1 0 2.7 5.5 13.1 19.7 30.1 29 4.62 1.32 6 6

UT2 4.3 8.7 17.4 30.4 4.3 4.3 30.4 4.57 1.93 4 4a

UT3 12.3 14.5 13.8 30.4 8.7 12.3 8 3.78 1.76 4 4
UT4 3.3 9.9 11.3 25.9 16.5 18.4 14.6 4.56 1.65 4 4

FC2 UT1 0 2.2 4.9 12 19.7 33.9 27.3 4.65 1.26 6 6
UT2 0 4.3 21.7 30.4 8.7 13 21.7 4.70 1.61 4 4
UT3 5.8 13.8 14.5 31.2 10.9 13 10.9 4.10 1.68 4 4
UT4 2.4 6.1 9 22.6 20.8 21.2 17.9 4.89 1.56 5 4

FC3 UT1 3.3 7.1 8.7 12 13.1 26.2 29.5 5.21 1.75 6 7
UT2 0 0 8.7 26.1 4.3 17.4 43.5 5.61 1.50 6 7
UT3 10.1 13 12.3 29.7 13 13 8.7 3.96 1.74 4 4
UT4 3.8 14.2 8 18.9 13.2 19.3 22.6 4.72 1.85 5 7

SI Social Influence
SI1 UT1 6 9.8 8.7 34.4 14.2 17.5 9.3 4.31 1.62 4 4

UT2 34.8 17.4 8.7 30.4 0 8.7 0 2.70 1.64 2 1
UT3 34.1 19.6 8.7 32.6 2.2 1.4 1.4 2.59 1.48 2 1
UT4 14.2 10.8 10.4 45.8 9.9 7.1 1.9 3.55 1.47 4 4

SI2 UT1 4.9 7.7 11.5 32.2 15.8 20.2 7.7 4.38 1.55 4 4
UT2 39.1 17.4 17.4 17.4 8.7 0 0 2.39 1.41 2 1
UT3 37.7 17.4 9.4 30.4 3.6 0.7 0.7 2.50 1.44 2 1
UT4 12.7 9.9 13.7 45.3 9.9 6.1 2.4 3.58 1.44 4 4

SI3 UT1 7.7 10.4 14.8 37.2 13.7 11.5 4.9 3.93 1.52 4 4
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Code User 
 type F1 F2 F3 F4 F5 F6 F7 M SD Med Mode

UT2 30.4 21.7 21.7 17.4 8.7 0 0 2.52 1.34 2 1
UT3 37.7 20.3 10.9 29.7 0.7 0 0.7 2.38 1.34 2 1
UT4 17.9 11.3 9.9 45.8 9.4 4.7 0.9 3.35 1.46 4 4

SI4 UT1 8.7 8.7 13.7 37.2 12.6 15.3 3.8 3.97 1.54 4 4
UT2 30.4 17.4 4.3 30.4 8.7 4.3 4.3 3.00 1.81 3 1a

UT3 29 15.2 10.9 37.7 3.6 2.2 1.4 2.84 1.50 3 4
UT4 11.3 10.8 11.3 45.3 10.8 7.1 3.3 3.68 1.47 4 4

SI5 UT1 0.5 2.2 3.8 14.8 20.2 33.9 24.6 5.52 1.28 6 6
UT2 8.7 4.3 8.7 30.4 17.4 13 17.4 4.52 1.78 4 4
UT3 8.7 10.1 7.2 30.4 16.7 16.7 10.1 4.27 1.72 4 4
UT4 2.4 6.1 7.1 22.6 12.7 33.5 15.6 5.00 1.55 5 6

SI6 UT1 0.5 2.2 3.3 18 14.8 34.4 26.8 5.55 1.31 6 6
UT2 4.3 13 4.3 30.4 21.7 13 13 4.43 1.67 4 4
UT3 8 5.1 13 36.2 15.2 14.5 8 4.21 1.57 4 4
UT4 1.4 3.8 9 20.8 25 28.3 11.8 4.96 1.38 5 6

SI7 UT1 1.6 2.2 6.6 25.7 24.6 23.5 15.8 5.03 1.36 5 4
UT2 8.7 17.4 17.4 34.8 4.3 17.4 0 3.61 1.53 4 4
UT3 18.1 10.1 10.1 46.4 5.1 6.5 3.6 3.44 1.58 4 4
UT4 2.8 4.7 8.5 37.3 19.3 20.8 6.6 4.54 1.36 4 4

SI8 UT1 3.8 4.9 11.5 47 15.8 12.6 4.4 4.21 1.29 4 4
UT2 13 26.1 8.7 43.5 0 8.7 0 3.17 1.44 4 4
UT3 18.1 12.3 12.3 47.8 5.8 2.9 0.7 3.22 1.38 4 4
UT4 3.8 9 9.9 42.5 17 14.2 3.8 4.17 1.36 4 4

ATU Attitude towards Using
ATU1 UT1 72.7 18 1.1 2.2 4.4 1.1 0.5 1.53 1.15 1 1

UT2 30.4 17.4 13 30.4 4.3 0 4.3 2.78 1.62 3 4a

UT3 12.3 18.1 15.9 37 9.4 4.3 2.9 3.38 1.47 4 4
UT4 42.5 28.3 12.7 13.2 0.5 2.8 0 2.09 1.26 2 1

ATU2 UT1 0 0.5 1.1 8.2 15.3 33.3 41.5 5.05 1.04 6 7
UT2 0 8.7 4.3 17.4 26.1 21.7 21.7 5.13 1.52 5 5
UT3 4.3 5.1 12.3 32.6 29.7 11.6 4.3 4.30 1.34 4 4
UT4 0.5 1.4 0.9 13.2 25.5 29.7 28.8 5.66 1.18 6 6

ATU3 UT1 0 1.6 2.7 9.3 27.9 32.8 25.7 4.68 1.14 6 6
UT2 0 8.7 4.3 34.8 34.8 8.7 8.7 4.57 1.27 5 4a

UT3 7.2 3.6 11.6 42 26.1 8 1.4 4.06 1.28 4 4
UT4 0 1.9 3.3 15.6 32.1 26.9 20.3 5.40 1.18 5 5

ATU4 UT1 0 0.5 3.3 9.8 18.6 35.5 32.2 5.82 1.12 6 6
UT2 4.3 8.7 21.7 17.4 21.7 21.7 4.3 4.26 1.57 4 3a

UT3 7.2 8.7 11.6 47.1 16.7 7.2 1.4 3.85 1.30 4 4
UT4 0.5 0.9 5.2 20.8 25.9 26.9 19.8 5.31 1.25 5 6

ATU5 UT1 8.2 7.1 8.2 18 12.6 26.2 19.7 4.77 1.86 5 6
UT2 0 0 8.7 4.3 21.7 21.7 43.5 5.87 1.29 6 7
UT3 1.4 2.2 4.3 19.6 13.8 22.5 36.2 5.54 1.48 6 7
UT4 1.4 2.8 3.8 17.5 16.5 23.6 34.4 5.53 1.47 6 7

ATU6 UT1 57.4 30.1 4.4 6.6 0.5 1.1 0 1.66 1 1 1
UT2 26.1 21.7 13 17.4 13 4.3 4.3 3.00 1.78 3 1
UT3 10.1 17.4 16.7 41.3 7.2 5.1 2.2 3.42 1.39 4 4
UT4 33.5 35.8 12.3 16.5 0 1.4 0.5 3.17 1.2 2 2

BI Behavioural Intention
BI1 UT1 1.1 1.1 1.1 6.6 6.6 26.2 57.4 6.25 1.18 7 7

UT2 13 21.7 13 43.5 0 0 8.7 3.30 1.61 4 4
UT3 48.6 19.6 10.1 18.8 2.2 0 0.7 2.09 1.31 2 1
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Code User 
 type F1 F2 F3 F4 F5 F6 F7 M SD Med Mode

UT4 8.5 9 11.3 33 14.2 16 8 4.16 1.65 4 4
BI2 UT1 0.5 0.5 0.5 6.6 5.5 25.1 61.2 6.36 1.04 7 7

UT2 13 17.4 21.7 30.4 0 13 4.3 3.32 1.67 3 4
UT3 55.8 17.4 7.2 15.9 2.9 0.7 0 1.95 1.29 1 1
UT4 8.5 11.8 16.5 31.6 11.8 13.2 6.6 3.92 1.63 4 4

BI3 UT1 0.5 0.5 0.5 6 6.6 25.7 60.1 6.36 1.03 7 7
UT2 17.4 21.7 13 34.8 0 8.7 4.3 3.22 1.68 3 4
UT3 55.1 16.7 9.4 16.7 2.2 0 0 1.94 1.23 1 1
UT4 8 13.2 16 30.7 13.2 11.8 7.1 3.92 1.63 4 4

USE Use
USE1 UT1 0.5 6 9.3 24 23 13.7 23.5 4.98 1.53 5 4

UT2 47.8 30.4 8.7 13 0 0 0 1.87 1.06 2 1
UT3 24.6 21 16.7 33.3 2.9 1.4 0 2.73 1.31 3 4
UT4 1.9 7.5 17 39.2 18.9 11.3 4.2 4.17 1.28 4 4

USE2 UT1 0 1.1 3.3 14.8 16.4 21.9 42.6 5.83 1.28 6 7
UT2 26.1 13 30.4 21.7 8.7 0 0 2.74 1.32 3 3
UT3 17.4 15.2 16.7 32.6 10.1 5.8 2.2 3.29 1.54 4 4
UT4 0 0.5 8 26.9 23.6 26.4 14.6 4.13 1.22 5 4

USE3 UT1 0 0.5 1.6 14.8 19.1 27.3 36.6 5.81 1.16 6 7
UT2 8.7 26.1 21.7 26.1 4.3 4.3 8.7 3.39 1.67 3 2a

UT3 8 12.3 14.5 29.7 21.7 10.9 2.9 3.89 1.51 4 4
UT4 0 0.5 5.2 17.5 19.3 33 24.5 4.54 1.21 6 6

PIIT Personal Innovativeness in IT
PIIT1 UT1 0.5 4.9 11.5 19.1 27.9 20.8 15.3 4.92 1.42 5 5

UT2 4.3 30.4 8.7 13 8.7 13 21.7 4.17 2.10 4 2
UT3 13 16.7 13 31.2 14.5 6.5 5.1 3.57 1.63 4 4
UT4 2.8 10.8 9.4 23.6 22.2 19.8 11.3 4.56 1.59 5 4

PIIT2 UT1 6 10.9 11.5 27.9 19.1 14.8 9.8 4.27 1.64 4 4
UT2 21.7 21.7 13 8.7 8.7 17.4 8.7 3.48 2.11 3 1a

UT3 25.4 23.2 13 22.5 5.8 7.2 2.9 2.93 1.68 3 1
UT4 12.7 17.9 14.6 22.2 12.7 13.7 6.1 3.70 1.78 4 4

PIIT3 UT1 4.4 8.2 10.9 21.9 21.3 19.1 14.2 4.62 1.65 5 4
UT2 13 26.1 21.7 4.3 8.7 17.4 8.7 3.57 2.00 3 2
UT3 23.2 18.8 12.3 27.5 8.7 6.5 2.9 3.11 1.67 3 4
UT4 9 13.7 14.6 18.4 16.5 16.5 11.3 4.15 1.83 4 4

PIIT4 UT1 42.6 28.4 9.3 12.6 5.5 1.6 0 2.15 1.33 2 1
UT2 30.4 13 13 26.1 4.3 8.7 4.3 3.04 1.85 3 1
UT3 18.1 17.4 14.5 20.3 10.9 14.5 4.3 3.49 1.82 3.5 4
UT4 23.1 29.2 10.4 19.3 7.1 6.6 4.2 2.95 1.73 2 2

M Motivation
M1 UT1 0 1.1 1.6 9.8 14.8 34.4 38.3 5.95 1.12 6 7

UT2 8.7 0 21.7 17.4 17.4 21.7 13 4.52 1.76 5 3a

UT3 7.2 10.1 13 25.4 21.7 16.7 5.8 4.17 1.61 4 4
UT4 0.5 0 1.4 15.6 17.9 39.6 25 4.71 1.10 6 6

M2 UT1 10.9 9.3 6.6 28.4 15.3 17.5 12 4.28 1.82 4 4
UT2 30.4 13 8.7 21.7 8.7 8.7 8.7 3.26 2.05 3 1
UT3 34.8 14.5 11.6 31.9 3.6 2.9 0.7 2.67 1.51 3 1
UT4 11.3 9 13.2 38.7 11.3 12.3 4.2 3.83 1.58 4 4

M3 UT1 1.6 5.5 10.9 20.2 20.8 24 16.9 4.93 1.52 5 6
UT2 30.4 8.7 8.7 17.4 17.4 8.7 8.7 3.43 2.09 4 1
UT3 23.2 13.8 10.9 35.5 9.4 5.1 2.2 3.18 1.61 4 4
UT4 3.3 2.4 8 39.2 20.8 19.8 6.6 4.58 1.32 4 4
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Code User 
 type F1 F2 F3 F4 F5 F6 F7 M SD Med Mode

M4 UT1 2.7 4.9 8.2 24 21.3 25.7 13.1 4.86 1.49 5 6
UT2 17.4 17.4 17.4 13 8.7 17.4 8.7 3.65 2.01 3 1a

UT3 26.8 19.6 13.8 31.9 5.8 2.2 0 3.66 1.41 3 4
UT4 1.9 6.1 10.4 37.3 17.9 20.8 5.7 4.48 1.35 4 4

M5 UT1 5.5 12 5.5 26.2 16.9 20.8 13.1 4.52 1.72 5 4
UT2 21.7 13 4.3 21.7 13 21.7 4.3 3.74 2.01 4 1a

UT3 30.4 19.6 10.9 27.5 8.7 2.9 0 3.73 1.50 2.5 1
UT4 3.8 6.1 8.5 31.6 20.8 22.6 6.6 4.54 1.45 4.5 4

PPI Perceived Pedagogical Impact
PPI1 UT1 0.5 1.6 1.1 11.5 15.8 42.1 27.3 5.76 1.16 6 6

UT2 4.3 4.3 8.7 13 21.7 26.1 21.7 5.09 1.68 5 6
UT3 6.5 6.5 8 37 16.7 17.4 8 4.35 1.55 4 4
UT4 0.9 2.8 2.4 24.5 20.8 30.7 17.9 5.25 1.31 5 6

PPI2 UT1 0 3.3 6.6 12.6 19.7 35.5 22.4 5.45 1.32 6 6
UT2 4.3 4.3 8.7 21.7 30.4 17.4 13 4.74 1.54 5 5
UT3 8 6.5 12.3 34.8 26.1 7.2 5.1 4.07 1.46 4 4
UT4 0.9 1.4 6.1 22.2 21.7 36.8 10.8 5.16 1.24 5 6

PPI3 UT1 2.2 2.7 7.1 19.1 27.3 27.9 13.7 5.05 1.38 5 6
UT2 21.7 4.3 13 30.4 13 4.3 13 3.74 1.96 4 4
UT3 10.1 9.4 12.3 37 18.8 9.4 2.9 3.85 1.49 4 4
UT4 0.9 4.7 9.9 28.8 24.5 22.6 8.5 4.73 1.33 5 4

PPI4 UT1 1.1 5.5 7.7 25.1 21.9 29 9.8 4.87 1.38 5 6
UT2 8.7 17.4 13 34.8 21.7 0 4.3 3.61 1.47 4 4
UT3 10.1 7.2 12.3 39.1 15.2 10.1 5.8 3.96 1.56 4 4
UT4 0.9 2.8 9 27.8 25.5 24.5 9.4 4.85 1.29 5 4

PPI5 UT1 0.5 1.1 4.9 12.6 22.4 36.6 21.9 5.52 1.22 6 6
UT2 0 4.3 4.3 34.8 34.8 13 8.7 4.74 1.18 5 4a

UT3 8 8.7 10.9 33.3 23.9 10.9 4.3 4.07 1.50 4 4
UT4 0.5 0.9 4.7 25.9 23.1 32.1 12.7 5.17 1.19 5 6

PPI6 UT1 1.6 3.3 4.9 22.4 31.1 29.5 7.1 4.95 1.25 5 5
UT2 8.7 17.4 17.4 30.4 21.7 0 4.3 3.57 1.47 4 4
UT3 9.4 12.3 16.7 41.3 13.8 3.6 2.9 3.60 1.38 4 4
UT4 2.4 1.4 11.3 36.8 21.7 19.8 6.6 4.60 1.28 4 4

PPI7 UT1 1.6 6 10.9 22.4 28.4 22.4 8.2 4.70 1.39 5 5
UT2 8.7 17.4 13 17.4 21.7 8.7 13 4.04 1.87 4 5
UT3 8.7 12.3 15.2 44.9 12.3 3.6 2.9 3.62 1.35 4 4
UT4 1.4 2.8 9 31.6 27.8 19.8 7.5 4.71 1.26 5 4

PPI8 UT1 2.2 4.9 10.4 24.6 29 20.2 8.7 4.69 1.39 5 5
UT2 13 8.7 17.4 21.7 21.7 8.7 8.7 3.91 1.78 4 4a

UT3 8.7 13 19.6 40.6 9.4 4.3 4.3 3.59 1.42 4 4
UT4 0.9 4.7 8 34 26.4 21.2 4.7 4.63 1.23 5 4

Note. a. Multiple modes exist. The smallest value is shown. 
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