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Abstract

This study examines Hungarian teachers’ beliefs and affective variables (confidence and
motivation) in the context of digital game-based learning (DGBL). Our research questions
were: How well does the Game-based-learning Teaching Belief Scale (GTBS) work among
Hungarian teachers? What are Hungarian teachers’ beliefs about DGBL? To what extent do
background variables (teaching level, gender, age, teaching experience) influence teachers’
beliefs about DGBL? We adapted the Game-based-learning Teaching Belief Scale to
Hungarian. Primary and secondary school teachers (N=102) participating in our research
completed the questionnaire online, in an anonymous form. Based on the results of the
confirmatory factor analysis (CFA), we recommended deleting one item from the original
questionnaire. The analyses were performed after deleting the item. Fillers have positive
beliefs about DGBL, feel confident in applying DGBL, and are self-confident in their
commitment to DGBL. Based on our results, teachers are happy to use digital educational
games. Derived from the independent t-test, there is no significant difference in teachers’
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beliefs about DGBL by teaching level and gender. Furthermore, determined from the ANOVA,
there is no significant difference in the Hungarian teachers' beliefs about DGBL by age and
teaching experience. The results highlight that the teachers are open to reform their teaching
practices and to apply new methods. This could be an important aspect of teacher training.
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1. Introduction

Nowadays, educational digital games are very popular, as they can be used in different forms
for many learning purposes. They are suitable for increasing students’ content knowledge and
motivation, as well as having a positive effect on attitude and skill development (Srisawasdi
& Panjaburee, 2018; Tsai et al., 2019).

Although many pieces in the literature deal with the presentation of educational games (e.g.,
Alvarez et al., 2019; Prensky, 2001; Sousa & Rocha, 2019; Wu, 2018), little is known about
the beliefs of teachers in the field regarding digital game-based learning (DGBL). Whether
and how teachers use technology in their teaching is mostly a matter of personal preference
and decision. If we want to achieve changes in teaching practices, i.e., we want teachers to
integrate technology into their teaching, we need to explore their beliefs about technology
(Gilakjani, 2012). Digital game is a specific type of technology. The goal of games and
development programs developed for educational purposes is to use them in practice. Thus,
for successful development, we need to link theory with practice, i.e., we need to know
teachers’ beliefs about DGBL (Hsu et al., 2013; Hsu et al., 2017).

The literature sorts the barriers of integrating technology into lessons into two groups:
first-order and second-order barriers. First-order barriers are extrinsic factors (resource types
like equipment, time, and training) which are either deficient or inadequately provided
(Ertmer, 1999; Means & Olson, 1995). Second-order barriers are connected to teachers’
beliefs about teaching and learning. These barriers are mostly responsible for hampering
fundamental changes because they cannot be solved by providing resources (Ertmer, 1999;
Kerr, 1996). Furthermore, an additional third-order barrier is also present in the lesson
integration of technology, namely, the lack of design thinking by teachers (Chin-Chung &
Ching, 2012; Tsai & Chai, 2012). The term “design thinking” is a combination of knowledge
and practice at a level in which the advancement of information and communication
technology (ICT) is associated with pedagogical benefits. It interprets and treats first- and
second-order barriers as problems that can be solved through creative thinking (Tsai & Chali,
2012).

Regarding DGBL, it can be stated that whether a teacher chooses to use a digital educational
game can be influenced by the teacher’s belief and confidence in and commitment to DGBL
itself (Beavis, et al., 2014; Hsu et al., 2017). In addition to the factors listed above, it is
important to mention that even though teachers may have adequate technological knowledge,
they do not believe that DGBL can appear as an added value in the teaching/learning process
(Blackwell et al., 2013). It is also conceivable that the teacher has a positive belief about
digital educational games, but the school infrastructure does not allow the application, or the
teacher is not confident enough in the application of the technology (Inan & Lowther, 2010).

This study briefly reviews the literature on teachers’ beliefs, presents the adaptation of GTBS
to the Hungarian sample, and describes the results of its pilot study.

2. Teachers’ beliefs in relation to technology

In examining teachers’ beliefs, it has long been difficult to understand what the term means,
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how to define teachers’ beliefs, and to determine what the difference is between knowledge
and beliefs (Calderhead, 1996; Nespor, 1987).

Nespor (1987) suggests four characteristics to distinguish between knowledge and belief: (1)
existential presumption, (2) alternativity, (3) affective and evaluative loading and (4) episodic
structure. He also drafts two additional (affective and evaluative) aspects that help to
understand how beliefs are organized into a system. Furthermore, Nespor emphasizes that the
belief system relies much more on affective and evaluative components than the knowledge
system.

Calderhead (1996) confirms that teachers’ knowledge and beliefs do not mean the same thing.
He treats belief as supposition, commitment, and ideology, while he refers to knowledge as
factual propositions and understandings. This idea was also supported by Ertmer (2005).
However, there are researchers who suggest that the two conceptions, knowledge, and belief,
overlap (Murphy & Mason, 2006).

Pajares’s (1992) work is fundamental as he summarized the characteristics of teachers’ belief
in 16 points. Out of these characteristics, we would like to highlight that those beliefs that are
formed early, persist for a long time and resist contradictions. Beliefs form a system and the
earlier a belief is present in this system, the more enduring and resilient it is. The established
system of beliefs is adaptive, and there is an order of priority between each two beliefs. It
rarely changes in adulthood, and by the time students enter college, their beliefs about
teaching are well established. All of this is significant because individuals’ beliefs strongly
influence their behaviour.

There is no accepted definition of teachers’ beliefs about technology either. Park and Ertmer
(2008) suppose that teacher beliefs about technology are a combination of self-efficacy,
beliefs about the value of technology, and beliefs about teaching and learning technology.
Therefore, whether a teacher uses or how he or she uses technology is influenced by teachers’
beliefs about technology (Chen, 2010; Ertmer, 2005; Kim et al., 2013). If teachers perceive
that technology tools are relevant to their educational goals, they are more likely to integrate
these tools into their classroom practice (Vongkulluksn et al., 2018).

An important consideration in examining teachers’ beliefs about technology is how
student-centered technology integration is. Palak and Walls (2009) examined the relationship
between teachers’ beliefs and educational technology practice among teachers who use
technology. They found that teachers most often use technology for preparation, management,
and administration purposes, as well as to support their existing teacher-centered teaching
practices. The use of technology to support student-centered teaching has proven to be rare.
In another study, Ertmer, Ottenbreit-Leftwich, Sadik, Sendurur, and Sendurur (2012)
specifically examined teachers with outstanding technological experience. Their study
confirmed that teachers’ classroom practice and pedagogical beliefs are closely aligned,
therefore student-centered beliefs support student-centered practices. Furthermore, the
teachers involved in the study believed that beliefs and attitudes about technology relevant to
students’ learning had the greatest impact on their success. This also means that the biggest
constraint on the use of technology may be the pre-existing beliefs about the technology.

20 www.macrothink.org/jse



ISSN 2162-6952

\ Macrothink Journal of Studies in Education
A Institute ™ 2021, Vol. 11, No. 4

The integration of technology has been associated with the application of constructivist
pedagogy by many researchers (e.g., Hermans et al., 2008; Overbay et al., 2010). According
to Overbay, Patterson, Vasu, and Grable (2010), teachers with constructivist educational
practices, as well as teachers who believe that technology can be a useful tool in teaching, are
more likely to use technology. However, the presence of technology alone does not imply its
use in the classroom. This is well exemplified by the research of Windschitl and Sahl (2002),
which monitored for two years how teachers integrate technology into classroom education.
Researchers have found that this process is strongly related to the teacher’s belief system.
Important parts of this are the teacher’s belief in students, what the teacher thinks about the
elements of “good teaching” and the role of technology in the students’ lives.

Although a teacher’s beliefs are strongly related to how they integrate technology into their
teaching practice (Chen, 2010; Ertmer, 2005; Kim, et al., 2013; Palak & Walls, 2009), there
may still be a contradiction between belief and practice. There could be three main reasons
for this, (1) the impact of external factors, (2) limited or improper theoretical understanding
of teachers, and (3) other conflicting beliefs of teachers (Chen, 2008). The first point called
external factors by Chen (2008) corresponds to the first-order barriers by Ertmer (1999). The
second point draws attention to the fact that the inconsistency between teachers' beliefs and
practices is explained by a lack of theoretical understanding by teachers. The third point
means teachers have conflicting beliefs in their belief system without being aware of this
conflict (Chen, 2008).

In this study, belief refers to teachers’ subjective and determined perspectives on DGBL.
Confidence is the confidence and experience of teachers in using digital educational games.
In the questionnaire used in our research, a subscale was named motivation, but motivation in
this case refers to the commitment and willingness of teachers to accept DGBL in the future
(Hsu et al., 2017).

3. Purpose of the study and research questions

This study examines Hungarian teachers’ beliefs and affective variables (confidence and
motivation) in the context of digital game-based learning (DGBL). The research questions of
this study were as follows:

(1) How well does the GTBS questionnaire work for Hungarian teachers?
(2) What are Hungarian teachers’ beliefs about DGBL?

(3) To what extent do background variables (teaching level, gender, age, teaching experience)
influence teachers’ beliefs about DGBL?

4. Method
The study follows the quantitative method strategy.
4.1 Sample

102 teachers (86 females, 16 males) participated in the measurement. The sample consists of
48 primary school, 49 secondary school, 5 primary and secondary school teachers. The
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average age was 47.32 (SD=10.23), and the average teaching experience was 21.81 years
(SD=11.95). The sample was designed by contacting the heads of all primary and secondary
schools in Szeged based on the National Educational Public Database and asking them to
recommend the questionnaire to the teachers who work in their institution.

4.2 Instrument

The instrument used was the Game-based-learning Teaching Belief Scale (Hsu et al., 2017),
which was adapted to Hungarian. The translation of the instrument from English into
Hungarian was performed based on the back translation method.

The instrument is characterized by a seven-point Likert scale (ranging from strongly disagree
to strongly agree). The original structure and reliability of the GTBS questionnaire is shown
in Table 1. The background variables involved are the teaching level, gender, age, and
teaching experience.

Table 1. The structure and reliability of GTBS (Hsu et al., 2017)

Game-based-learning Teaching Belief Scale

Subscales Nitems Cronbach-a
Belief 3 0.83
Confidence 3 0.87
Motivation 3 0.86
Overall 9 0.87

4.3 Procedures

The questionnaire was recorded online (Google forms), and the response was anonymous. We
use SPSS 22 and Jamovi 1.6.8. for data analysis. Mean and standard deviation were
calculated from the values on the Likert scale.

To confirm the validity of the questionnaire, we performed confirmatory factor analysis (CFA)
and exploratory factor analysis (EFA). The reliability of the questionnaire was estimated by
calculating Cronbach-a. To explore whether there is a difference in teachers’ beliefs about
DGBL based on teaching level and gender, we conducted independent t-tests. To explore
whether there is a difference in teachers’ beliefs about DGBL based on age and teaching
experience, we conducted ANOVA. Correlations were performed to explore the relationships
between age, teaching experience, and GBTS subscales.

5. Results and discussion

5.1 Research Question 1: How well does the GTBS questionnaire work for Hungarian
teachers?

The structure of the theoretical model for the GTBS questionnaire (Hsu et al., 2017) is shown
in Figure 1. The circles contain the latent variables, the squares contain the individual
questionnaire items, and the arrows indicate the relationships.
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Figure 1. Theoretical model: The structure of GTBS (Hsu et al., 2017)
Note: Items C1, C2, C3 and M1 are phrased in a negative manner

The following model fit indices were used in the confirmatory factor analysis: Chi-square
goodness of fit divided by the degrees of freedom (x*/df), root mean square error of
approximation (RMSEA), standardized root mean square residual (SRMR), comparative fit
index (CFI), and Tucker-Lewis index (TLI) (Brown, 2006; Hu & Bentler, 1999; Wang &
Wang, 2012). We use 3*/df instead of %, because the value of %” is highly dependent on the
sample size. The effect of sample size on y* can be reduced by dividing its value by the
number of degrees of freedom. The ideal range for the value of the indices thus obtained is
between 1.00 and 3.00 (Glynn et al., 2011).

The model fit indices, its values, and recommendations are listed in Table 2. Although the
SRMR and CFI values are good, based on the other indices, the model fit is inadequate.
Therefore, a modification of the model is necessary.

Table 2. Fit indices of GTBS

Fit indices GTBS Recommendation Model fit

y2/df 3.14 <3.00 not fit
RMSEA  0.145 <0.08 not fit
SRMR  0.077 <0.08 good
CFI 0.902 Perfect>0.95>Good>0.90  good
TLI 0.853 0.90<TLI<0.95 not fit

The wording of the M3 questionnaire item differs from the wording of the other two items in
the subscale. Therefore, we deleted it and re-checked the fit indices of the questionnaire. With
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the deletion of item M3, the model fit indices improved significantly. After deleting item M3,
the construct validity proved to be good. The result of the CFA after deletion of item M3 is
shown in Table 3.

Table 3. Fit indices of GTBS without M3

Fit indices GTBS Recommendation Model fit
w/df 1.73 <3.00 good
RMSEA  0.080 <0.08 acceptable
SRMR  0.058 <0.08 good
CFI 0.970 Perfect>0.95>Good>0.90  perfect
TLI 0.950 0.90<TLI<0.95 good

An exploratory factor analysis (EFA) was then performed (KMO=0.80; R*=68). The EFA
confirms the results of the CFA. The reliability coefficients (Cronbach-a) were 0.88, 0.94,
0.74, respectively for the Belief, Confidence and Motivation subscales, and 0.85 for the
overall scale. That means the internal consistency is good. All further analysis was performed
after deleting M3 item.

5.2 Research Question 2: What are Hungarian teachers’ beliefs about DGBL?

To answer this research question, we calculated mean and standard deviation. Fillers
expressed their agreement with the statements, which means that they have a positive belief
about DGBL; they are committed to and confident about their application (Table 4). This is
an important result because teachers’ experience, personal playing experience, interest in
technology and ICT-related self-efficacy play a significant role in shaping attitudes towards
DGBL, which determines whether teachers introduce a pedagogical innovation into their
practice (Ailincai & Gabillon, 2018; Kaimara et al., 2021). This is also supported by the fact
that the adoption and the effectiveness of DGBL depend on the acceptance by teachers
(Bourgonjon et al., 2013).

Table 4. Mean and standard deviation of the values given on the Likert scale for the GTBS
subscales

Subscales Mean SD
Belief 5.66 1.13
Confidence 5.54 1.34
Motivationl+2 5.85 1.44

5.3 Research Question 3: To what extent do background variables (teaching level, gender,
age, teaching experience) influence teachers’ beliefs about digital game-based learning?

We conducted independent t-tests to explore whether teachers’ teaching level (primary or
secondary school) and gender influenced their beliefs about DGBL. In neither case did we
find a significant difference. This means that it could not be confirmed that in comparison
with secondary school teachers, the elementary school teachers have higher self-efficacy or
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demonstrate stronger beliefs, confidence, and motivation to use games in their classes (Hsu et
al., 2020). Although teaching with digital games is more common among primary school
teachers (Bourgonjon et al., 2013; Proctor & Marks, 2013), the Hungarian sample does not
show this difference in the beliefs of secondary school teachers. In the case of gender, Hsu,
Tsai, Chang, and Liang (2017) found no significant differences either. Although some
researchers have reported that male teachers are more highly skilled at utilising ICT resources
and tools than female teachers (Kaarakainen et al., 2018), this difference does not appear in
their belief in DGBL (Jang & Tsai, 2012). This result is also because there were far more
women than men in the sample, which is a good representation of the Hungarian teacher
society. The results of the independent t-test by teaching level are shown in Table 5, and the
results of the independent t-test by gender are shown in Table 6.

\\ M ac I-ot h i n k Journal of Studies in Education

Table 5. Primary and secondary school teachers’ beliefs about DGBL

Primary F-probe t test
_ Secondary .
Parameters Statistical school analysis
g school teachers
indicators teachers N=49 F P It P
N=47
. Mean 5.72 5.59
Belief 2.80 0.10 0.60 n.s.
SD 1.06 1.23
Confid Mean >3 >3l 042 052 1.50
onfidence D 126 146 . . . n.s.
L Mean 5.99 5.66
Motivationl+2 036 0.55 0.28 n.s.
SD 1.36 1.54

Table 6. Teachers’ beliefs about digital game-based learning by gender

F-probe ttest analysis

C Female Male
Parameters Statistical indicators

N=86 N=16 F P [t] p
. Mean 5.64 5.77
Belief 206 0.15 041 n.s.
SD 1.07 1.46
Mean 5.61 5.14
Confidence 0.09 0.77 1.28 n.s
SD 1.30 1.54
o Mean 5.96 5.22
Motivation1+2 3.66 0.06 1.92 n.s
SD 1.35 1.77

A one-way ANOVA was performed to reveal whether there is a significant difference in
GTBS subscales by age. Hsu, Tsai, Chang, and Liang (2017) used three categories to group
teachers by age. However, 77.45% of our sample would belong to the same category,
therefore, we changed those groups and divided teachers into four categories based on age
(1=21-30; 2=31-40; 3=41-50, 4=51-65). Category formation was modelled on international
pedagogical research, as these are the age groups based on which we can expect a difference
in the case of GTBS subscales (Hsu et al., 2017; Lin et al., 2013). Just as Hsu, Tsai, Chang,
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and Liang (2017), we found that there was no significant difference between the subscales
(Table 7). We expected younger teachers to be more confident about DGBL (Lin et al., 2013),
because higher age may be associated with higher levels of perceiving the problems and
barriers of ICT use (Scherer et al., 2015). The fact that there is no difference may be due to
the high proportion of teachers in the sample who are genuinely committed to the teaching
profession and therefore strive to maintain and update their knowledge on an ongoing basis.

Table 7. The results of ANOVA on GTBS subscales by different age groups

Age level Variance analysis

(1)21-30 (2) 31-40 (3)41-50 (4) 51-65
Parameters

N=11 N=12 N=35 N=44 F p
Mean SD Mean SD Mean SD Mean SD
Belief 579 136 536 087 549 132 585 0.95 0.98 n.s.

Confidence 6.09 065 492 1.60 559 149 553 124 1.52 n.s.

Motivationl+2 6.18 1.75 575 1.21 591 134 574 153 0.32 n.s.

A further one-way analysis of variance was performed to examine whether there is a
difference between the GTBS subscales based on teaching experience. Teachers were divided
into three subsamples based on the number of years spent teaching (1=0—10, 2=11-20; 3=21
or more). Based on Hsu, Tsai, Chang, and Liang (2017) we expected to find significant
differences in belief and motivation based on teaching experiences. Furthermore, according to
Lin, Tsai, Chai, and Lee (2013), older in-service science teachers have less confidence in
embedding technology into their teaching. However, we did not find any significant
differences based on teaching experience either (Table 8). This result can be explained by the
fact that age and teaching experience are strongly interrelated.

Table 8. The results of ANOVA on GTBS subscales by different teaching experience

Teaching experience Variance analysis
p ¢ (1)0-10 (2) 1120 (3) =21
ATAMETErs N=21 N=22 N=59
F p
Mean SD Mean SD Mean SD
Belief 551 1.13 536 148 583 095 1.64 n.s.

Confidence 541 135 560 155 556 1.28 0.13 n.s.
Motivationl+2 598 1.55 589 134 579 1.46 0.14 n.s.

We considered it important to examine whether demographic variables correlate with subsets
of the GTBS questionnaire. Therefore, Pearson correlations were calculated. We did not find
correlation between demographic variables and GTBS subscales, which is consistent with the
fact that we did not find a significant difference in teachers’ beliefs based on the background
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variables.
6. Limitation

We could not present a sample of the same size based on age and gender. Most of the sample
consists of elder teachers and women. At the same time, it well reflects the composition of the
Hungarian pedagogical society.

7. Conclusion

Based on our results, it can be stated that when applying the GTBS questionnaire to the
Hungarian sample, it should be considered that we may experience differences compared to
the original questionnaire structure. However, after deleting M3 item, the instrument will
function properly.

Analysing the sample along the structure proposed in the confirmatory and exploratory factor
analysis, we found that teachers’ belief about DGBL is positive, they are willing to apply it,
and are confident in its application. However, it should be kept in mind that completing the
online questionnaire acts as a kind of filter, as only teachers who show interest in the topic
might have completed the questionnaire. This is supported by the fact that 81.4% of
respondents indicated that they use digital educational games in their teaching practice.

We found no significant difference in beliefs about DGBL based on the background variables
involved, i.e., teaching level, gender, age, and teaching experience. The results highlight that
the teachers are open to reform their teaching practices and to apply new methods. This could
be an important aspect of teacher training.

However, not only the beliefs are important, but knowledge about DGBL is also crucial.
Therefore, we consider it important to expand the research by examining the technological
pedagogical content knowledge of Hungarian teachers.
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