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Abstract—Despite the popularity of gamification among academics due to
its propensity to promote student motivation, engagement, and behavioral
change, its use in formal education is still limited. We reached out to educators
at all levels to examine their experience, attitude, familiarity with gamified
teaching, and their personality, to see if teachers’ personal characteristics are re-
lated to the intention of implementing gamified teaching. 118 in-service and
102 pre-service teachers completed the BFI-S and the questionnaire developed
for the study. Teachers predominantly assumed that gamification represents
game-based learning, and more than half reported using some game elements in
at least one of their lectures. While in general participants were welcoming to-
wards gamified teaching, experienced teachers had a more positive attitude to-
ward gamification compared to pre-service teachers. Attitude was a mediator
between the intention to use and a presumption that gamification means using
educational games, experience with gamification, and openness. In addition,
past use significantly predicted intention to use even when accounting for atti-
tude. Both in-service and pre-service teachers expressed a wish to learn more
about gamification. The study identified another gap between theory and prac-
tice, showing a need for teachers to be informed more regularly about the latest
pedagogical strategies and approaches.

Keywords—attitude, behavioral intention, educational games, experience,
game mechanics, gamification, knowledge, openness, personality, teacher

1 Introduction

The staggering success of the gaming industry has left practitioners and researchers
wondering if the engaging nature of game playing can be harnessed for more produc-
tive purposes, such as facilitating learning. As information-communication technolo-
gy (ICT) has been blurring the line between formal, non-formal, and informal educa-
tion, game-based learning and gamification have become interesting approaches to
improve outcomes outside the traditional gaming context, such as students’ motiva-
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tion, engagement, and performance. The number of publications on gamification in
education has indeed been steadily growing in the last decade but focused mainly on
its design principles and results [1], [2]. However, years of research on technology
acceptance have shown the leading role of personal characteristics in predicting the
adoption of pedagogical innovations [3], [4]. For this reason, this article focuses on a
surprisingly overlooked subsection of gamification users — teachers. As students per-
ceive their teachers to be their role models when introducing new approaches and ICT
tools [5], we looked at educators from various levels and their characteristics, atti-
tudes, and practices related to gamification use in education.

1.1  Gamification in education

Using games to support teaching and learning or game-based learning is not new as
teachers have been trying to direct the intrinsically motivated and enjoyable experi-
ence of game playing to facilitate education-related outcomes. Gamification, on the
other hand, is a similar but distinct concept [6], not including fully fledged games, but
instead applying only game design elements in non-gaming contexts [7], like educa-
tion, to make it more game-like. It can be used in digital and non-digital environments
alike. The most commonly used game elements in education are points, challenges,
badges, rankings or leaderboards, and stories [2], [8], [9], while others, like avatars,
levels, and goods or prizes, seem to be used less often for learning purposes. Gamified
learning seems to be suitable for various subject areas [9] on all educational levels
[10] and demonstrates predominantly positive results, such as increased engagement,
motivation, fun, academic achievement, effort, interest, participation, and more posi-
tive attitudes [2], [9], [11]-[13]. However, there are also studies reporting mixed re-
sults [8], indicating that the effectiveness of gamification may at least in part depend
on personal characteristics.

1.2 Attitude, familiarity, experience, and personality in relation with
gamification in education

Empirical studies demonstrating the key role personal determinants play in adopt-
ing pedagogical innovations have inspired research in the field of gamified learning as
well, especially on attitude. Attitude represents the individual’s favorable or unfavor-
able evaluation of a particular object [14] made up of three underlying components:
emotional response (affect), beliefs about the object (cognition), and behavior [15].
Attitude seems to be one of the main predictors of behavioral intention related to the
object in question [16]. For instance, multiple studies showed attitudes toward tech-
nology significantly predict teachers’ intention to use said technology and also help
explain the relationship between behavioral intentions and other constructs [3].
Knowledge or awareness is one such variable as it is an important predictor of behav-
ior, either directly as familiarity with an object such as ICT tools makes it more likely
to use it as part of instruction [17], or indirectly through forming more positive atti-
tudes [18], [19].
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Attitude has been recognized as an important variable in adopting gamification in
education as well. Notably, studies have been focusing mainly on the students’ point
of view (e.g., [20]-[23]), neglecting the role of teachers as designers of instruction
until recently. While there is a number of studies examining the attitude of teachers
towards game-based learning (e.g., [24]-[26]), research on teacher attitudes towards
gamified education without using games is less common, is usually explorative, and
focuses on teachers from a singular educational level.

While some studies report in-service and pre-service teachers to be familiar with
gamification [27], others reveal that the majority of teachers believe it means learning
through educational games [28], [29]. However, despite having an unclear idea about
what gamification entails, teachers reported using gamification elements like badges
and leaderboards to increase students’ motivation, performance, participation, and
positive behavior [28]. Past experience with a specific technology or approach is
relevant as it influences its’ acceptance and intention to use it both for teaching practi-
tioners and pre-service teachers [30], [31]. For instance, future teachers with experi-
ence using digital badges intend to use them in their future practice [32].

Most teacher candidates and teachers on different levels have a positive attitude
towards gamification [29], [32]-[34] and believe it can be useful to improve student
motivation, enjoyment, interest, and performance by developing several competen-
cies, such as teamwork, self-regulated learning, critical thinking, oral communication,
participation, and social skills, but they also think it can make classroom management
harder [21], [29], [34]-[37].

Nevertheless, only a small fraction of teachers use gamification regularly [33].
Technical and management obstacles are highly cited barriers to utilizing gamifica-
tion, but teacher characteristics emerged as a contributing factor as well. Among the
latter, lack of sufficient knowledge on gamification and skills for its implementation,
attitude, control, and risk avoidance emerged as personal variables relevant to ac-
ceptance intention [29], [38], [39].

In addition to an individual’s attitude, personality is also one of the factors that can
affect novelty or technology acceptance, especially openness to new experiences [40].
Openness is one of the five fundamental dimensions of personality (together with
extraversion, neuroticism, conscientiousness, and agreeableness) that refers to a will-
ingness to engage with novel and complex ideas, individuals, cultures, sensations, and
all other experiences [41].

Recent research has shown that openness and extraversion indirectly affect atti-
tudes and behavioral intention using technology in teaching [42] and teachers who
were more open to ICT were more likely to perceive game-based learning as more
valuable and use it in their practice [43]. Furthermore, openness, extraversion, and
conscientiousness were shown to be connected with students' preferences and motiva-
tion in a gamified learning environment [44], [45].

1.3 Purpose of the study and research hypotheses

As designers of their curriculum and role models to their students [5], teachers rep-
resent a key part of the equation in introducing innovations in their instruction [3].

1JET — Vol. 17, No. 03, 2022 85



Paper—Pre-Service and In-Service Teachers’ Views on Gamification

Despite the many benefits gamification brings in learning environments [9], [11], its
use among teachers is still low [33], indicating yet another example of the disconnec-
tion between educational science and practice [46]. For this reason, the study aimed to
explore the teachers’ attitude towards gamification, their familiarity with it, experi-
ence using its’ principles, and intention to use it in the future, together with the rela-
tionship between these factors and teachers’ personalities. Due to the similarity be-
tween gamification and games, we were also interested in the association between
gamification variables and the frequency of playing games in leisure time.

Previous research has shown that there may be some differences in how pre-service
and in-service teachers form their attitude on technology use and its integration,
which may be a consequence of the discrepancy in professional experience and
knowledge that is required to incorporate technology into their practice [3], [47], [48].
Consequently, we also aimed to examine and compare the views of both teacher
groups.

To the authors’ best knowledge, this will be the first study to include educators
from all levels and link several personal factors to the intention of future gamification
use. Even though the purpose of the study is mainly explorative, based on the litera-
ture, we propose the following hypotheses:

— H1: Teachers do not distinguish between gamification and game-based learning.

— H2: Most of the participants have not used gamification in practice.

— H3: The most used game elements are points, challenges, badges, leaderboards,

and stories.

H4: There will be a significant difference between pre-service and in-service

teachers’ attitude, familiarity, and experience with gamification in education.

— H5: Experience and familiarity with gamification are directly associated with the
intention of future use, but also indirectly with positive attitude as a mediator.

— H6: Openness to experience is directly and indirectly associated with the intention
of future use through a positive attitude.

2 Method

2.1  Participants

A convenience sample of 220 subjects participated in the study (82% female); 102
subjects were undergraduate students from a Slovenian Faculty of Education (98%
being between 18 and 25 years old) and 118 subjects were in-service teachers (88%
between 26 and 55 years old), 103 of them from Slovenia and 15 from seven different
countries (see [49]). Inclusion criteria were being a teacher or in training to become
one, being at least 18 years old, and understanding English or Slovene (93% of re-
spondents filled the survey in Slovene). Before starting the survey, participants read
an informed consent form with information about the study and their rights. Participa-
tion was voluntary and subjects did not receive any compensation.
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2.2 Instruments

The quantitative data were obtained with a survey that was designed for this study
based on an extensive literature review. The instrument (see [49]) consists of six sec-
tions: a) demographic information and frequency of playing games, b) knowledge of
gamification, ¢) actual use of gamification, d) attitudes towards gamification, e) the
likelihood of future use of gamification, and f) personality (BFI-S). To ensure greater
sensitivity and consistency, most items required the participants to rate their degree of
agreement with the statements on a 7-point scale (1-Considerably disagree, 4-
Somewhere in between, 7-Considerably agree) [50].

In the first section, participants reported their gender, age group, citizenship, teach-
ing experience, educational level and field [51], estimated weekly time spent playing
games (on a 6-point scale from never to more than ten hours), and the platform they
played the most games on in the past year.

To assess familiarity with gamification, the participants rated their agreement with
two statements that were based on previous research [29]. The first, “I know the con-
cept of gamification well,” reported their self-assessment, while the second, “Using
gamification in education means learning through games or the use of didactic, educa-
tional games,” verified if they know enough to differentiate gamification from game-
based learning, a similar, but different, concept.

Then, a short description of gamification and its mechanics, followed by three ex-
amples of its use in education, were provided to ensure every participant had the same
representation of the concept before they estimated how many times they used gami-
fication in the past year (1-Zero times to 5-More than ten times) and which game
mechanisms they have used.

The next section consisted of 32 statements about the teachers’ attitude towards
gamification use in education. The questions included affective, behavioral, and cog-
nitive components of attitude and were developed based on previous literature [24]-
[26], [29], [52]. Seventeen statements were worded inversely to lower respondents’
confirmation bias and increase the scale’s construct validity [53]. The reliability of the
scale was high (a=.95) (see [54] for factor analysis of the instrument).

Next, the participants rated the probability of using gamification in their practice in
the next year (1-Not at all likely, 4-Somewhere in between, 7-Definitely) and chose
which gaming mechanisms they are most likely to use.

This was followed by the Short 15-item Big Five Inventory (BFI-S) [565] — a self-
assessment questionnaire that measures five dimensions of personality.

Finally, there was an open-ended question that invited participants to provide
comments, concerns, or experiences about using gamification in education and train-
ing.

The questionnaire was first developed and reviewed in Slovene and then translated
to English. Two Slovene speakers with good command of English and the survey
content contributed to the instrument’s development. They first translated the survey
from Slovene to English and then compared the two versions and checked for incon-
sistencies to ensure both instruments were adequate.

1JET — Vol. 17, No. 03, 2022 87



Paper—Pre-Service and In-Service Teachers’ Views on Gamification

2.3 Procedure

Data was collected in the academic years 2019/2020 and 2020/2021. Both versions
of the survey were created with the 1ka survey tool [56] and distributed via e-mail and
Facebook by the snowball method. Some copies were also printed and distributed at
the EDUvision 2019 conference from 28 to 30 November 2019 in Ljubljana, Slove-
nia. The average time to complete the online questionnaire was 11 minutes.

Data was analyzed using the open-source software R [57] and jamovi [58]. The to-
tal attitude score was obtained by averaging the 32 items (where some items were
reverse coded). In addition to descriptive statistics, we calculated group differences
and correlation coefficients. We also conducted a multiple mediation analysis by
bootstrapping 5000 resampled data sets to elucidate the relationship between several
independent variables (X) and the intention of future gamification use (dependent
variable Y) and see if it can be partly or wholly accounted for through attitude as a
mediating variable (M) (Figure 1; [59]). When applicable, we used non-parametric
alternatives to t-tests and Pearson’s correlation (Mann-Whitney U test, Spearman’s
correlation) and adjusted the significance threshold («) with the Bonferroni correction
(a/n) to control the increased risk of false positives when conducting multiple statisti-
cal tests [60].

Responses to the open-ended question were categorized by the first author. If
comments included more than one theme, they were coded in multiple categories.

M

Fig. 1. Simple mediation model

3 Results

3.1  Descriptive statistics

Pre-service and in-service teachers were prudent in their self-reported familiarity
with gamification, mainly disagreeing with the notion that they know the concept well
(M=2.90, SD=1.71, Mdn=2, IQR=2-4; Figure 2a). This is consistent with the com-
monly expressed belief that gamification means learning through games (M=4.65,
SD=1.55, Mdn=5, IQR=4-6; Figure 2b), implicating two things. First, most partici-
pants do not distinguish between gamification and game-based learning, and second,
the following results must be interpreted with caution. While respondents were pre-
sented with a description and examples of gamification use afterward, we cannot be
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certain whether teachers had gamification or games in mind when filling the rest of
the questionnaire.

I know the concept of gamification

well.
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Using gamification in education means
learning through games or the use of
didactic, educational games.
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Fig. 2. Frequencies on a) self-reported and b) tested familiarity with gamification
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Forty-one percent of in-service teachers reported they have not used gamification
in the past, while almost a third used its principles in six lectures or more in the last
year. The most commonly used game mechanics, encompassing game rules guiding
players actions, were points, challenges, and stories, while levels, avatars, and (virtu-
al) goods were used the least; a similar pattern emerged when participants reported
the mechanics they are most likely to use in the future (Figure 3). Even a quarter of
students with no formal teaching experience reported having used a gamification
principle at least once. There was a significant increase (t(219)=-13.70, p<.001, d=-
0.92) from the number of reported game mechanics used in the past (Mpast=1.09,
SDpast=1.59) to the number of game mechanics respondents believe they will probably
use in the next year (Mrwre=2.89, SDtuture=1.86).

Most participants reported they never play games (81 or 37%) or that they play less
than one hour per week (69 or 31%).

The overall attitude towards gamification was slightly positive (M=4.95, SD=0.87,
min=1.75, max=6.88) with the highest scoring items being about wanting to know
more about it (M=5.44, SD=1.51) and wanting to use gamification to make learning
more fun (M=5.36, SD=1.47), interesting (M=5.31, SD=1.45), to promote active par-
ticipation (M=5.30, SD=1.41), and to motivate students (M=5.27, SD=1.34). Both
groups agreed the least with item 22 that says they would refuse to implement gamifi-
cation if students would suggest it (M=2.34, SD=1.24) as well as item 7, implying
using gamification in education is a waste of time and resources (M=2.45, SD=1.24).

POt e — 102
Challenges | — 120
SO ———— 103
Badges/achievements 30_ 94
Leaderboards - e 54 Past use
Graphic indicators & 50 W Future use
Levels & 48
Avatars & 47

(Virtual) goods _9 23
Other |13

Game mechanics

Frequency (n)

Fig. 3. Frequency of past and future use of game mechanics
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3.2 Group differences

Mann-Whitney U test was used to compare future and current teachers’ differences
in past use, knowledge, and intention to use gamification with a Bonferroni-adjusted a
level of 0.013 (0.05/4). There were significant differences in self-reported (U=3104,
p<.001, d=0.48) and tested (U=4675.50, p=0.003, d=0.22) familiarity with gamifica-
tion and past gamification use (U=3503, p<0.001, d=0.42), while both groups were
equally likely to use gamification in the future (U=4986.50, p=0.026, d=0.17; Mdn-
pre=4, 1QRpe=3-5; Mdnir=5, IQRix=3-6), but only with the corrected p value. Pre-
service teachers were less sure about what gamification is (Mdnpre=2, 1QRpe=1-2;
Mdnin=4, IQRin=2-5) and more careful in their assumption that learning through
games constitutes gamification (Mdnpe=4, 1QRpe=4-6; Mdni,=5, IQRi,=4-6) com-
pared to in-service teachers. Professionals, as expected, had more experience with
using gamification principles in the past (Mdnpre=1, IQRpre=1-1.75; Mdnin=2, IQRin=1-
4).

There were no significant differences based on gender, but in-service teachers from
other countries reported significantly higher knowledge of gamification compared to
Slovenian teachers (U=323.50, p=<0.001, d=0.58; Mdnso=4, 1QRsc=2-5; Mdnon=6,
IQR.h=4.50-6). However, there was a big difference in group sizes (Nsi0,=103,
Noth=15), so these results should be interpreted with caution.

An independent samples t-test showed that differences in attitude towards gamifi-
cation between pre- and in-service teachers were also significant (t(218)=2.41,
p=0.02, d=0.33), with teaching professionals (Mi,=5.08, SDi,=0.92) having a more
positive view of gamification than students (Mpre=4.80, SDyre=0.77). Next, we ex-
plored potential differences in individual attitude items towards gamification (Table
1). Students were more worried gamification would encourage unrest (Mpre=3.89,
SDpre=1.29; Min=3.10, SDir=1.52), excessive social comparisons (Myre=4.19,
SDpre=1.51; Min=3.27, SDi»=1.57), and competitiveness in the classroom (Myre=4.35,
SDpre=1.40; Mi»=3.37, SDir=1.64), and would also have a greater feeling that gamifi-
cation activities were only distracting students from the actual learning content
(Mpre=3.30, SDpre=1.39; Mis=2.64, SDir,=1.31) with moderate effect sizes (d=0.49-
0.64).

Table 1. Differences between pre-service and in-service teachers on attitude items

Item t p d

1. Gamification encourages participation of all students, including those that
participate less frequently and have difficulty in doing so.

2. Gamification of learning content and processes in the classroom is difficult to
implement.

“3. 1 am worried that gamification would encourage unrest in the classroom. 413 | <.01 | 0.56

4. 1 would implement gamification in learning activities to make learning more
fun for students.

0.09 | 0.93 | 0.01

-0.89 | 0.38 | -0.12

0.15 | 0.88 | 0.02

5. Gamification promotes only superficial learning. 2.16 | 0.03 | 0.29
6. Using gamification in education would overwhelm me. 0.62 | 0.54 | 0.08
7. The use of gamification in education is a waste of time and resources. 159 | 0.11 | 0.22
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8. 1 would implement gamification in the learning activities so the students would
participate more actively during lessons.

9. Gamification is not an appropriate method for effective learning and teaching. 1.89 | 0.06 | 0.26

0.58 | 0.56 | 0.08

10. Gamification is suitable only for use at lower educational levels. 0.79 | 043 | 0.11

11. I am skeptical about the benefits of using gamification in education. 1.98 | 0.05 | 0.27

12. If I would be implementing new pedagogical approaches or technologies, it
would not be gamification.

*13. 1 am worried gamification would encourage excessive social comparison with
students.

0.77 | 0.44 | 0.10

439 | <.01| 0.59

14. | would implement gamification to help students achieve better learning 118 | 024 | 016
outcomes.

*15. If I would implement gamification, | would have a feeling that it is only a
distraction from the learning content.

16. Gamification makes more sense in a digital/virtual environment than in a
classroom.

3.62 | <.01| 0.49

2.01 | 0.05 | 0.27

*17. 1 am worried gamification would excessively encourage competitiveness
between students.

18. Because of gaming mechanisms, students can make mistakes in a safe envi-
ronment and thus feel more competent in their learning activities.

19. | would implement gamification in learning activities so students would have
more choice during the course and feel more autonomous in their learning.

20. I want to know more about the use of gamification in teaching. 09 | 037 | 0.12

21. I would use gamification in my teaching so the learning content would be
more interesting to students.

22. If students would suggest implementing gamification in the classroom, |
would refuse.

23. I would implement gamification in learning activities to make students more
attentive to the learning content and materials.

474 | <.01 | 0.64

2.24 | 0.03 | 0.30

0.41 | 0.68 | 0.06

098 | 033 | 0.13

122 | 022 | 0.17

146 | 0.15 | 0.20

24. Gamification makes students put more effort into learning and learning activi- 014 | 089 | 0.02

ties.

25. Gamification is suitable for most of the learning material | teach. 0.34 | 0.73 | 0.05
26. If_l would use gamification, | would have a feeling | was wasting time for 113 | 026 | 015
teaching.

27. Gamification in education brings more disadvantages than benefits. 1.84 | 0.07 | 0.25

28. With the help of gamification, students would understand the learning material

better. 0.62 | 0.54 | 0.08

29. | want to apply the principles of gamification in my teaching practice. 1.04 | 0.30 | 0.14
I38(21.nllwould implement gamification in learning activities to motivate students to 135 | 018 | 018
31. Students put more effort in group work because of gamification. 0.32 | 0.75 | 0.04
32. I think students would not be interested in gamification. 297 | <01 | 0.40

Note. df=218; significant differences with a Bonferroni-adjusted « level of 0.002 (0.05/32) with an "

3.3  Correlations

There were no significant correlations between gamification variables and experi-
ence variables (game playing, game platform, teaching experience, educational level,
and field), with few exceptions. Teachers with more experience were slightly more
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familiar with gamification (rs=.35, p=<.001) and had some more experience with
using it in the past (rs=.36, p=<.001), but only if students with no experience were
included in the sample. Teachers at the lower level of elementary school were more
likely to have used gamification in the past (rs=.35, p<.001), while university profes-
sors and assistants reported slightly higher knowledge about gamification (rs=.31,
p<.001).

As seen in Table 2, almost all gamification variables correlated between them-
selves, but these relationships were mostly weak. Teachers and students with previous
experience with gamification use and with higher scores on both knowledge variables
were more likely to have a positive attitude towards gamification and were more like-
ly to use its’ principles in the future. However, there was a strong connection between
intention to use gamification and positive attitude towards it (rs=.65, p=<.001) and a
moderate one between likely future use and experience with using game mechanics in
the past (rs=.56, p=<.001). Surprisingly, self-assessed familiarity with gamification
was not only linked with past use but also the incorrect assumption that gamification
means learning through games. Even though participants were provided with infor-
mation about gamification before responding to items about attitude and intention of
future use, interpretation of results should be made with caution because we cannot be
certain the participants had the same interpretation of the concept.

Table 2. Spearman’s rs correlations between gamification and personality variables

Knowledge G as GBL Past use Attitude Intention
Knowledge —
G as GBL 0.34" —
Past use 0.27" 0.16 —
Attitude 0.27" 0.34" 0.35" —
Intention 0.25 0.32" 0.56" 0.65" —
Openness 0.15 0.09 0.12 0.28" 0.19"
Consciousness 0.07 0.07 0.09 0.21" 0.12
Extraversion 0.03 0.05 0.17 0.12 0.18
Agreeableness 0.00 -0.04 0.00 0.22 0.08
Neuroticism -0.12 -0.19" -0.07 -0.13" -0.09

Note. Significant correlations with a Bonferroni-adjusted o level of 0.005 (0.05/10) with an *, “G as GBL”
stands for “gamification as game-based learning”.

The big five personality dimensions were mostly uncorrelated or correlated weakly
with gamification variables, with the strongest link being between attitude and open-
ness (rs=.28, p=<.001). Teachers that are more open reported a slightly higher chance
of using game mechanics in the future (rs=.19, p=.005), while people that are more
conscious (rs=.21, p=.002) and agreeable (rs=.22, p=.001) were a bit more positive
about gamification.
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3.4  Mediation analysis

Next, we tested whether attitude mediates the relationship between the knowledge
variables, past gamification use, openness, and intention of future use (Figure 4).

0,=0.03. / Attitude N

/ " AN
Knowledge |~ 9g=0.12 // \\\b=0.98
AN
N
\\\
G as GBL N
/ ¢,=0.22 (c,=0.10) Intention
/a,=0.17 T _7_{_91_ . 0
Pastuse | 7 €=060(c,=0.42)—
/S 6,=0.16 (c,=0.00)
Openness |

Fig. 4. The tested mediation model with unstandardized path coefficients (significant links at
0=0.05 in bold)

Attitude towards gamification has been shown to partly explain the relationship be-
tween three independent variables and the likelihood that teachers will use it in the
future (Table 3). A significant indirect effect has been shown in the case of the false
belief that gamification is learning through games as well as likelihood of future use
(abyg=0.12, 95% CI [0.04-0.21], p=0.006), past gamification use (ab,=0.17, 95% CI
[0.1-0.26], p=<.001), and openness (ab,=0.17, 95% CI [0.04-0.30], p=0.013), but not
in the case of self-assessed knowledge (ab,=0.03, 95% CI [-0.05-0.10], p=0.435).
While the relationship between perceiving gamification as game-based learning and
the inclination to use gamification in the future was significant, only the experience
with gamification influenced the intent of future gamification use even when account-
ing for positive attitude towards it.

Table 3. Indirect, direct, and total effects of two knowledge variables, past use, and openness
on intention to use gamification through attitude

Type Effect |Estimate| SE | 95% ClI | B | z | p
Model summary for Knowledge
Indirect Knowledge = Attitude = Intention| 0.03 | 0.04 |-0.05-0.10| 0.03 | 0.78 | 0.44
Direct Knowledge = Intention -0.02 | 0.05|-0.11-0.08 | -0.02 | -0.38 | 0.71
Total effect Knowledge = Intention 0.01 | 0.06 | -0.1-0.12 | 0.01 | 0.20 | 0.84
Model summary for Gamification as GBL
Indiirect G as GBL = Attitude = Intention | 0.12 | 0.04 [ 0.04-0.21 | 011 [ 276 | <.01
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Direct G as GBL = Intention 0.10 | 0.06 |-0.01-0.20| 0.09 | 1.76 | 0.08
Total effect G as GBL = Intention 0.22 | 0.06 | 0.09-0.34 | 0.20 | 349 | <01
Model summary for Past use

Indirect Past use = Attitude = Intention 0.17 |0.04| 0.1-026 | 0.15 | 419 | <.01
Direct Past use = Intention 0.42 | 0.06 | 0.31-0.54 | 0.36 | 7.34 | <.01
Total effect Past use = Intention 0.60 | 0.07 | 0.47-0.73 | 0.51 | 8.98 | <.01
Model summary for Openness

Indirect Openness = Attitude = Intention | 0.17 | 0.07 | 0.04-0.30 | 0.10 | 2.48 | 0.01
Direct Openness = Intention 0.00 | 0.08 |-0.17-0.15| 0.00 | -0.05| 0.96
Total effect Openness = Intention 0.16 | 0.09 |-0.02-0.34| 0.10 | 1.77 | 0.08

Note. Percentile confidence interval is based on 5000 bootstrap samples.

3.5 Open-ended responses

Twenty-five participants responded to an open question inviting them to share their
thoughts or experiences with gamification in education and training. Four answers
were removed as they were comments about the survey, and the rest were categorized
by their valence — nine were positive (e.g., “with its help we get faster learning re-
sults and such knowledge is more effective ”), four were negative (e.g., “knowledge
should be a value by itself ”), and eight were neutral (e.g., “gamification has its place,
but not everywhere and at any cost. Like everything, it needs good planning in a ped-
agogical context”).

Comments were also scanned for recurring themes but were very individual, most-
ly made up of unique codes. The most common category was comprised of six re-
spondents wishing for more information on the subject, one specifying they “would
like to see practical examples without the use of computers.” Several teachers pointed
out the benefits of gamification, such as bringing something new and innovative to
the classroom (three) and it being interesting for the students (two). A teacher shared
this experience:

“... students who are more restrained reject it at the beginning, but when they see
that it is interesting and instructive, it encourages and activates them /.../ and moti-
vates them and they want fo have more lectures like that.”

Two participants believed gamification would not promote competitiveness but
would allow the children to monitor their progress and teachers to tailor their lectures.
Two teachers, however, remarked it is more suited to individual work than to larger
groups like classrooms, expressing concerns about being able to cater to different
interests and characteristics of children and having trouble with controlling younger
students. Three teachers also voiced worries regarding implementation, citing consid-
erable effort, time, and needing help. One participant commented they are not willing
to put the time into gamifying their lesson on their own so they would use already
existing content, while another shared a negative experience:

“I had used a gamification in one course. It was quite time-consuming, and |
couldn’t keep updates frequent. As at the same time | haven't seen clear improvement
in students’ knowledge and motivation, so I resigned.”
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4 Discussion

Gamification is an innovative approach that can increase student motivation, en-
gagement, fun, and performance [2], [9], [11]-[13] by applying game elements and
concepts in non-game contexts such as education [7]. As well as other educational
technologies and pedagogical novelties, however, gamification’s success rate may be
influenced not only by its qualities but also by the degree of acceptance by its users
[3], [4]. Therefore, this study explored personal characteristics of in-service and pre-
service teachers related to the adoption of gamification in education, namely their
attitude, experience, familiarity with it, and openness to new experiences.

Similar to previous studies, most teachers and teacher candidates were not particu-
larly familiar with gamification and how to use it in education, predominantly believ-
ing it means learning through games [28], [29]. Working professionals and educators
teaching at the university level were a bit more knowledgeable than pre-service teach-
ers, mainly due to the differences in experience.

More than half of in-service teachers and a quarter of students reported using gami-
fication at least once in the past year, but due to the inability to distinguish between
using games and gamification, this result should be interpreted with caution. Teachers
at the lower level of elementary school had the highest probability of using game
elements in their teaching. The most frequently used game mechanics were points,
challenges, stories, badges, and leaderboards, following the pattern found by recent
meta-analyses [2], [8], [9].

Both in-service and pre-service teachers had a positive attitude towards gamifica-
tion use in education, would implement it if their students suggested it, and perceived
it as a valued investment of time and resources. Most participants wished to know
more about the use of gamification in teaching and expressed they would use it to
make learning more fun, interesting, and motivating for their students. However, there
were some differences between participants with different levels of experience that
mirrored previous studies on technology acceptance [3], [47], [48]. Compared to pre-
service teachers, in-service teachers were more positive about gamification in general,
while pre-service teachers expressed more concerns, such as gamification being a
distraction and encouraging unrest, excessive social comparisons, and competitive-
ness. Some teachers perceived difficulties in implementing gamification, such as
accommodating too many different individuals and needing considerable effort, time,
and help to do so.

Teachers that were more open, agreeable, and conscious had a slightly more posi-
tive attitude towards gamification use, while game playing was not related to using or
having positive views about gamification. A favorable evaluation of gamification in
education turned out to be the strongest predictor of intention to use gamification.
Furthermore, we partly confirmed our predicted model as attitude mediated the rela-
tionship between tested familiarity with gamification, past use, and openness to expe-
rience and intention of future use, which matches findings of similar research on ICT
adoption [17]-[19], [30]-[32], [42], [43]. Self-assessed knowledge of gamification
did not predict future intention to use it in any way, and openness contributed only
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through a positive attitude, while other personality traits did not play a significant
role.

There are some limitations to the study that decrease the generalizability of our
findings. First, the positive relationship between the assumption that gamification
includes educational games, favorable attitude, and greater likelihood of future use is
another reminder that participants may have had the wrong perception of gamification
when filling out the questionnaire. Although respondents read a description of gamifi-
cation and game mechanics use in education before answering non-knowledge-related
items, we are unsure whether the following responses concerned game-based learning
or gamification. These results are a consequence of using a non-validated instrument.
While the attitude questionnaire has been shown to be highly reliable and comprised
of two factors (namely, positive and negative attitudes towards gamification [54]),
content validity is still questionable and should be verified in follow-up research.
Next, due to performing a larger number of comparisons, we used a Bonferroni cor-
rection to control for false positives [60]. However, this method is very conservative
and increases the probability of type Il error, meaning some significant associations
may have been shown to be non-significant, which should be considered by future
studies. Finally, a major limitation of the study is its sample; in addition to having a
small numerus and including only 15 non-Slovenian citizens, using a non-
probabilistic sampling technique allowed for a particular sampling bias. Specifically,
those with more positive views on gamification might have been more likely to partic-
ipate in the study, limiting the generalizability of the study’s findings.

In the future, overcoming these sampling and methodological shortcomings should
be a priority, as well as using theoretical frameworks such as Theory of Planned Be-
havior [61] or Technology Acceptance Model [62] for a more systematical approach.
In order to gain a more in-depth insight into pre-service and in-service teachers’ atti-
tudes towards the use of gamification, qualitative methods such as interviews and
focus groups could be used. In particular, we could target users who have used gami-
fication systematically and for a longer period, for example, those who have gamified
the learning process with a particular application over a school year. Due to recent
concerns about whether behavioral intention to use certain technology in teaching
translates to actual behavior [63], follow-up or longitudinal studies would be especial-
ly valuable. Even though this study compared pre-service and in-service teachers’
views, this paper did not focus on comparing the detailed experiences of those who
have already used gamification with the expectations and concerns of those who have
not yet chosen this approach in their practice.

5 Conclusion

This paper presents the results of a questionnaire-based study on teachers’ atti-
tudes, experiences, familiarity, and intention of gamification use in education. This is
the first study on gamification views that includes teachers from all educational levels
and compares them with those from pre-service teachers. We used a comprehensive
instrument to measure teachers’ attitudes and developed a mediation model, thus

1JET — Vol. 17, No. 03, 2022 97



Paper—Pre-Service and In-Service Teachers’ Views on Gamification

advancing the descriptive and explorative nature of previous studies. Participants
generally viewed gamification favorably, with students showing some more reserva-
tions, and were interested to use it and learn more about the subject. In their desire to
motivate their students, teachers were open and accepting of new approaches but
needed additional support to build upon their competencies to implement them, main-
ly in the form of additional knowledge and practical experience. Regular knowledge
transfer from research into practice is thus highly desired to enable teachers to use
innovative and effective pedagogical strategies in their classroom, as well as more
research to understand the factors that affect their adoption. Attitudes have been
shown to play an important role in planning the future use of gamification, which
provides a basis for designing teacher trainings and support. Overall, there is clear
terminology confusion in both professional and scientific communities, as gamifica-
tion, game-based learning, serious, didactic, and educational games are often used as
synonyms [6]. In the future, effort needs to be put into clearly defining and differenti-
ating between the terms and designing research that ensures participants have the
same understanding of crucial concepts.
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