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Abstract: The aim of the present study was to analyze the associations between perceived usefulness of
gamification, technology proficiency, teachers’ self-efficacy and gamification usage and to investigate the possible
predictive role of perceived usefulness of gamification, technology proficiency, teachers’ self-efficacy for gamification usage
among Romanian teachers. The study sample consists of 124 preschool and primary teachers, aged between 18 and 64
years old (M = 33.31; SD = 9.98), with an average of 7.00 years (SD = 9.54) of teaching experience.
Participants filled out the questionnaires online. Results showed positive correlations between perceived usefulness of
gamification, technology proficiency, teachers’ self-efficacy and gamification usage. In addition, results from the
regression analyses show that perceived usefulness of gamification, technology proficiency, and feachers’ self-efficacy
predicted 14% of gamification nsage variance.
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Introduction

On a general level, gamification refers to the use of gaming principles and
mechanics in different areas not specific to gaming (Deterding, Dixon, Kahled, & Nacke,
2011). While technology is being used in all the main domains in our lives, gamified
experiences outside games are the most present in education (Koivisto & Hamari, 2019).
Gamification’s positive effects in the educational process have extensively been researched
(Griftiths, 2002) and include the ease of implementing better assessment resources,
autonomy in pupils’ ability in setting and reaching learning objectives, enhancing students’
attention and motivation in longer and more difficult tasks, engaging students in a playful
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environment and facilitating the integration of students’ personal characteristics in the
educational process (Al-Azawi, Al-Faliti, & Al-Blushi, 2016). However, the links between
perceived usefulness of gamification, teachers’ technology proficiency level, teachers” self-
efficacy and gamification usage were not previously analyzed. In order to cover this gap,
we proposed to investigate these links. In addition, we also aimed to extend the
gamification knowledge by examining the possible predictive role of perceived usefulness
of gamification, technology proficiency, and teachers’ self-efficacy for gamification usage
among Romanian preschool and primary teachers.

The introduction is organized in three sections. The first section gives a brief
overview of concept of perceived usefulness of gamification and emphasizes the results of
previous studies where it was investigated the effects of gamification usefulness during the
teaching-learning process on students’ skills. The second section provides a definition of
technology proficiency and summarizes the results of previous research on teachers’
technology proficiency and gamification usage during the teaching-learning process.
Finally, in the last section of introduction, teachers’ self-efficacy is defined and the results
of previous studies where the link between teachers’ self-efficacy and gamification usage
and gamification usefulness are presented.

Perceived usefulness of gamification

While previous research showed that teachers hold both positive and negative
attitudes towards using gamification in the classroom as it may prove beneficial to various
aspects included in the learning process, such as better socio-emotional skills, but also enhances
a level of competition that may be difficult to manage (Marti-Parrefio, Galbis-Cérdova &
Curras Pérez, 2019), the overall preference for gamified learning is well known (Mee Mee et al.,
2020; Yildiz, Topeu & Kaymakei, 2021). For example, Ortega Sanchez & Gémez Trigueros
(2019) reported that 82% of the trainee teachers regard gamification as useful in both formal
and non-formal educational settings, since it has the potential of enhancing students’
motivation, competitivity, collaboration, and attention. On a similar note, Pektas & Kepceoglu
(2019) showed that teachers reported gamification’s contribution to students’ motivation, task
optimization and creating more equity in the assessment process.

Technology proficiency and gamification usage

The ability to propetly use digital or technological resources and tools in order to
optimize one’s activity is referred to as technology proficiency (Messina & Tabone, 2013),
which proves to be an important skill in education (Christensen & Knezek, 2016). Some
authors have previously emphasized the need for better computer skills if teachers were to
implement more gamified learning strategies in the classroom (Lam & Tse, 2022). In support
of this idea, in their study, Panagiotarou, Stamatiou and Pierrakeas (2020) showed that
learners who had high levels of digital skills also had high levels of perceived usefulness,
perceived ease of use and actual use of gamification, compared to participants with
intermediate and basic digital skills. Furthermore, Hossein-Mohand and colleagues (2021)
showed that gamified learning is scarcely used in teaching mathematics, but it is preferred
mainly in information and communication technology (ICT) equipped classrooms. Similarly,
teachers’ confidence in their ability to propetly use technology in the classroom leads to a
better acceptance of technology oriented educational activities (Teo, 2011).
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Teachers’ self-efficacy and gamification usage

The concept of self-efficacy was first introduced by Bandura (1977) and it refers
to an individual’s confidence in the ability of conducting a specific activity. In the
educational context, previous research showed that teachers’ self-efficacy has an indirect
effect on behavioral interntions to use gamification in the classroom (Adukaite et al.,
2017). In the educational context, teachers with a higher level of self-efficacy have a higher
sense of feasibility for using technology in the classroom (Moghavvemi, 2015). More
specifically, previous research showed that teachers’ self-efficacy has an indirect effect on
behavioral intentions to use gamification in the classroom (Adukaite et al, 2017).
Furthermore, An and colleagues (2021) reported that teachers who had higher self-efficacy
levels, also showed a higher preference for using gamification in the instruction process.

The present study

The objectives of the present study are two-fold: (a) to analyze the associations between
perceived usefulness of gamification, technology proficiency, teachers’ self-efficacy and
gamification usage among preschool and primary teachers, and (b) to identify the gamification
usage’s predictors among preschool and primary teachers. In order to do so, we generated the
following hypotheses: (a) perceived usefulness of gamification, technology proficiency, teachers’
self-efficacy will positively correlate with gamification usage among preschool and primary
teachers; (b) perceived usefulness of gamification, technology proficiency, teachers’ self-efficacy
will predict gamification usage among preschool and primary teachers.

Method

Participants

The initial sample comprised 136 preschool and primary teachers. The responses
of twelve participants were eliminated from the analysis because they did not fill out all
items from technology proficiency scale (see the Instruments section) (two participants)
and because they said they are not familiarized with the concept of gamification (items
from perceived usefulness of gamification) (ten participants). Thus, the final sample
comprises 124 preschool and primary teachers, aged between 18 and 64 years old (M =
33.31; SD = 9.98), with an average teaching experience of 7.00 years (§D = 9.54; min = a
few months, max = 44 years). The majority of them are women (97%), half of them having
graduated studies (bachelor degree, 52%), half of them teaching at preschool level (50%)
and more than half (55%) are teaching in school from urban areas.

Instruments

Perceived usefulness of gamification was measured by the subscale developed by Gallego et
al., 2008. This scale consists of 4 items, positively ordered, evaluated on a seven-Likert point
scale (1 — totally disagree to 7 — totally agree). We added the option “8 — I am not familiarized
with the concept of gamification” because we did not want to obligate the participants to
choose an answer if they are not familiarized with this concept. Example of items are “Using
gamification improves the quality of my work.”, “Overall, gamification is useful for my work.”.

Technology proficiency was measured by the Technology Proficiency Self-Assessment
for 21st Century Learning Scale (TPSA C21; Christensen & Knezek, 2017). This scale
consists of 4 items, positively ordered, evaluated on a five-Likert point scale (1 — strongly
disagree to 5 — strongly agree). Example of items are “I feel confident that I can find a way
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to use a smartphone in my classroom for student responses”, “I feel confident that I can
describe 5 software programs or apps that I would use in my teaching”.

Self-¢fficacy was measured by Teachers’ self-efficacy scale (TSE; Schwarzer, Schmitz,
& Daytner, 1999). This scale consists of 10 positively ordered items, assessed on a four-
point Likert scale (1 - strongly disagree) to 4 - strongly agree).

Gannification usage was measured by a scale developed by us. This scale consists of 6
positively ordered items assessing teachers’ usage of gamification principles during their
teaching process in the last 2 years. The six items were assessed on seven-Likert point (0 —
never to 6 — always (almost every day)). Example of items: “I designed activities where students
had the possibility to monitor each othet's petformance in a leaderboard in real time.”, “I
designed activities where students had the opportunity to be rewarded with points/tokens”.

Procedure

Each participant signed an informed consent form and volunteered to take part in
the study. This study is part of a larger research project with the goal to determine the
status of gamification among teachers in Romanian schools. The questionnaire packet for
the current study took roughly 10 minutes to complete. The questionnaire was completed
online by each participant.

The Ethical Committee of the university where the study was conducted gave its
approval to the study's procedure.

Results

Preliminary analyses

Table 1 displays the descriptive statistics and bivariate correlations between the
study variables.

In general, the means for teachers’ gamification perceived usefulness, teachers’
level of technology proficiency, teachers’ self-efficacy and level of gamification’s principle
usage are rather high.

The results from the correlation analyses show that the first hypothesis of the study
was confirmed. The perceived usefulness of gamification (r = .29, p < .001) technology
proficiency r = .31, p < .001), and teachers’ self-efficacy (r = .24, p = .006) positively
correlate with gamification usage among Romanian preschool and primary teachers.

Table 1. Descriptive statistics and bivariate correlations between study’s variables

M SD 1 2 3 4
1. Teachers’ perceived usefulness 499 124 -
2. Teachers’ technology proficiency level  3.77 .80 B4k -
3. Teachers’ self-efficacy 343 43 39k K)o -
4. Gamification usage 4.01 147  20%* 31k 24%% -

#Ep < 001, #p < .05

In order to test the second hypothesis, a multiple linear regression in SPSS was
conducted with perceived usefulness of gamification, technology proficiency, teachers’
self-efficacy as predictors and gamification usage as criteria. The results showed that
perceived usefulness of gamification, technology proficiency, teachers’ self-efficacy predict
14% of gamification usage variance among Romanian preschool and primary teachers. The
model has the following indices: F(5120) = 6.909, p = .000.
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Discussion

This study provides original evidence on the associations between perceived
usefulness of gamification, technology proficiency, teachers’ self-efficacy and gamification
usage among Romanian preschool and primary teachers. In addition, the results of the
present study emphasize the predictive role of perceived usefulness of gamification,
technology proficiency, teachers’ self-efficacy demonstrated for gamification usage among
Romanian preschool and primary teachers.

The present study shows that our hypotheses were confirmed, which comes in line
with previous research. Our results show that there positive significantly correlations
between perceived usefulness of gamification, technology proficiency and teachers’ self-
efficacy and gamification usage. In addition, the results showed that perceived usefulness
of gamification, technology proficiency, teachers’ self-efficacy predict 14% of gamification
usage variance. This is consistent with previous findings on the perceived utility of
gamification and the preference for gamification usage in teachers (Marti-Parrefio, Galbis-
Cérdova & Curras Pérez, 2019; Yildiz, Topeu, & Kaymakci, 2021). Moreover, our results
are similar to the previous findings concerning technology proficiency (Panagiotarou,
Stamatiou and Pierrakeas, 2020; Teo, 2011) and teachers’ self-efficacy (Adukaite et al.,
2017; An et al,, 2021; Moghavvemi, 2015) in relation to gamification usage.

These findings contribute to the gamification literature in several ways. First, we
analyzed the links between perceived usefulness of gamification, technology proficiency,
teachers’ self-efficacy and gamification usage among preschool and primary teachers.
Second, the results add additional findings on the predictive role of perceived usefulness of
gamification, technology proficiency, teachers’ self-efficacy for gamification usage among
preschool and primary teachers. Third, we collected data from Romanian teachers, a Latin-
Eastern European country, which is a population not focused on, as the majority of the
studies were conducted in Western Europe, Western or Arabic cultures.

In addition to its strengths, the presents study has some limitations. As we already
mentioned, we used a cross-sectional design. Additional knowledge on the predictive role of
perceived usefulness of gamification, technology proficiency, teachers’ self-efficacy for
gamification usage could come from daily reports of using gamification or from analyzing the
role of other institutional-based variables (such as organizational climate, school resources) or
personal variables such as personality traits or work engagement. Another limitation is related
to the usage self-report scales. Additional knowledge could come from observational studies
where the actual usage of gamification can be quantified and its effects analyzed.

In conclusion, this study provides preliminary evidence of the predictive role of
perceived usefulness of gamification, technology proficiency, teachers’self-efficacy for
gamification usage among Romanian preschool and primary teachers.
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