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Abstract—Educational video games (EVGs) are becoming a trending topic
in education as a new teaching methodology which can help teachers to in-
crease students’ attention and engagement during the learning process. Never-
theless, despite an increasing academic interest in EVGs little research has been
devoted to delve into teacher’s beliefs affecting their attitude towards EVGs and
how these beliefs also affect their intention to use EVGs in their courses. Using
Keller’s ARCS model as a theoretical framework, the role of perceived rele-
vance and attention in teachers’ attitude and intention to use EVGs is analyzed.
To do so a research model is tested using a sample of 312 Higher Education
teachers via structural equation modeling to predict teachers’ attitude and be-
havioral intention to use EVGs in their courses. Results suggest that perceived
attention drawn by EVGs is a factor affecting teachers’ intentions to use EVGs
in their courses. Perceived relevance was not found to affect directly neither at-
titude nor intention to use while teachers’ perceived attention was found to af-
fect teachers’ perceived relevance of EVGs. Limitations of the study, implica-
tions for managers, and future research lines are addressed at the end of the pa-
per.

Keywords—Educational video games, Higher Education, Intention to Use,
Relevance.

154 http://www.i-jet.org



Paper—The Role of Perceived Relevance and Attention in Teachers’ Attitude and Intention to Use Edu...

1 Introduction

1.1  The gamification of education and educational videogames (EVGs)

Gamification has been defined by Deterding et al. [1, p. 9] as ‘the use of game de-
sign elements in non-game contexts’ and is attracting interest among teachers as a
way to increase students’ attention and engagement during the learning process.
Game elements and game dynamics are now widely used in areas such as business,
healthcare or entertainment in a context that has been described by Deterding et al. [1]
as the ludification of culture. Education is one of such areas in which the interest for
gamification is gaining momentum. In fact, research on gamification published in top
academic journals has increased times five over the last five years [2]. The gamifica-
tion of education has been defined as ‘the use of game elements in a learning envi-
ronment’ [3, p. 3] and extant literature shows that gamification has been used in a
wide range of areas and subjects including energy education [4], veterinary education
[5], citizenship education [6] or nanotechnology education [7]. Extant literature sug-
gests that especially educational video games (EVGs) represent a promising tool in
gamification. Among the reasons that have been pointed out for the use of video
games in education is that EVGs may be appealing and motivating for the new gener-
ations of students that have grown up in the age of video games [8]. It is assumed that
the elements that make video games fun along with the nature of games themselves
are intrinsically motivating [9] so applying game elements to the classroom may in-
crease students’ intrinsic motivation to learn [10]. The use of video games can also
improve students’ engagement and learning outcomes [11] and can be used to tailor
difficulty progression that facilitates scaffolded instruction based on each individual
student’s needs [10]. Video games offer a visual display of progress —e.g. badges—
[12] and give students the freedom to fail without fear when learning [13]. Trial-and-
error process which makes mistakes recoverable can also be favoured by games [10].

Van Eck [14] summarizes the use of video games in education in three main strate-
gies: a) the use of commercial off-the-shelf videogames (COTS) that take advantage
of the existence of contents in these games that can be used for educational purposes,
b) the use of serious games —a type of video games developed with non-recreational
purposes where learning is the primary goal—, and c) to make students build their own
games allowing the development of problem-solving abilities, programming skills,
and game design skills. Examples of the use of commercial off-the-shelf videogames
include the use of a MMORPG (Massively Multiplayer Online Role-Playing Game)
such as World of Warcraft to increase students’ social competence [15] or the use of
SimCity to strengthen leadership decision-making [16] and RollerCoaster Tycoon 3 to
support student learning of systems thinking [17]. Serious games have been defined as
“video games (VGs) intended to serve a useful purpose” [18, p. 207] where the useful
purpose is learning. Examples of the use of serious games include Blokify which was
developed to enhanced students' competencies related to three-dimensional figures
and their bidimensional representation by the standard views and perspective [19].
Other examples of serious games are ETIOBE Mates which was developed to im-
prove children's nutritional knowledge [20] and ECOPET which was developed to
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educate learners to use home-energy conservatively [21]. Finally, one example of
making students to build their own video games as part of their learning process is the
case provided by Yang and Chang [22] where students designed digital games based
on biology course content to increase retention of both course content and critical
thinking skills.

1.2 Teachers’ motivational drivers to use EVGs

Most of previous research on EVGs has focused in analysing the effectiveness of
EVGs to achieve different learning outcomes (for a meta-analytic review see: [23],
[24]). There are few studies that have explored factors driving teachers’ attitude and
behavioural intention to use EVGs in their courses. Nevertheless, teachers are key
agents in the teaching-learning process [25] and teachers play a key role in introduc-
ing pedagogical innovations in the classroom, especially technology-related innova-
tions [26]-[27] such as EVGs. Therefore gaining a deeper knowledge of teachers’
attitude and behavioural intention to use EVGs will help managers of Higher Educa-
tion institutions to better design Teacher Training Programs aiming to encourage
teachers using EVGs in their courses.

This study is focused on two potential drivers of teachers’ attitude and behavioural
intention to use EVGs: i) teachers’ beliefs about the capacity of gamification to draw
students’ attention to the learning materials (attention), and ii) teachers’ perceived
relevance of EVGs to deliver learning content (relevance).

This paper structures as follows: firstly, we present the research objectives. Sec-
ondly, we review Keller’s ARCS model [28] to posit the hypotheses and the research
model. Thirdly, we present the method used and the results. Finally, we address dis-
cussion, conclusions, managerial implications, limitations of the study and future
research lines.

2 Objectives

The main objective of this study is to fill a research gap in the academic literature
on gamification related to EVGs. More specifically we focused on the effect of two
motivational drivers (attention and relevance) on teachers’ attitude and behavioural
intention to use EVGs. The specific objectives of our research are as follows:

¢ To test the effect of attention and relevance on teachers’ attitude towards EVGs.

* To test the effect of attention and relevance on teachers’ behavioral intention to use
EVGs in their courses.

* To test the effect of attention on teachers’ perceived relevance of EVGs.

¢ To test the effect of teachers’ attitude towards EVGs on teachers’ behavioral inten-
tion to use EVGs in their courses.
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3 Hypotheses and Research model

3.1 Keller’s ARCS model

Keller’s ARCS model [28] is one of the most widely mentioned theories of motiva-
tion used in education. In fact the ARCS model has been broadly used to evaluate and
design instructional programs’ motivational stimuli [29]- [30]-[31]-[32]. It has been
suggested that Keller’s ARCS model should become the standard by which the game
increases learning motivation [33] and Keller’s ARCS model has been previously
tested in computer-based learning [34] and gamification contexts [35]-[36]-[37].
Therefore, it is widely accepted that Keller’s ARCS model is suitable to investigate
motivational issues in gamification contexts [38].

As all motivation theories, Keller’s ARCS model assumes that individuals are mo-
tivated to the extent that their behavior is expected to lead to desired outcomes [39].
The expected outcome is derived from the expectancy-value theory [40]-[41] which
assumes that people are motivated to engage in an activity “if it is perceived to be
linked to the satisfaction of personal needs (the value aspect), and if there is a positive
expectancy for success (the expectancy aspect)” [28, p. 3]. Human behavior is then “a
compound function of perceived probability for success (expectancy) and perceived
impact of the success (value)” [42]. Motivation is therefore a result of an interaction
between a situation and an individual and “it is premised on an individual’s desire for
change, which is situationally driven” [35, p. 271]. Keller’s ARCS model uses a mul-
tidimensional approach to measure the motivational drivers of individuals focusing
on: i) attention, ii) relevance, iii) confidence (control), and iv) satisfaction. The rele-
vance of teaching materials in students’ future performance and the capacity of teach-
ing materials to draw students’ attention are considered key factor in the learning
process.

3.2 Relevance and attitude

Relevance indicates both the process and the value of the learning content to the
learner [28]. Relevance does not have to come just from the content itself but also
from the way something is taught [28]. We conceptualize relevance as teachers’ be-
liefs that gamification will provide learning value to students and that value comes
both from materials used and the way the learning content is taught (gamification
approach). The relationship between perceived value (relevance) and attitude has a
long tradition in the expectancy-value theory [40]-[41]. Therefore we posit the fol-
lowing hypothesis:

HI: teachers’ perceived relevance of EVGs will positively affect teachers’ attitude
towards EVGs.
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3.3 Attention and attitude

Keller’s ARCS model assumes that media can moderate learners’ attention and cu-
riosity, this is, different media can increase attention and curiosity in different degree.
Drawing attention to the learning materials (e.g. novelty in innovative learning mate-
rials such as gamified activities) might therefore increase students’ motivation to
learn. From a teachers-focused approach we conceptualize attention as teachers’ be-
liefs that gamification will help them to draw learners’ attention to the learning mate-
rials. Players’ attention in game-based learning has been found to be correlated to
learning effects [43]. In a study conducted by Wang [44] using Kahoot! students re-
ported that they got more engaged in the lecture “when it was spiced up with some-
thing fun and exciting that made it possible to keep or re-establish the attention” [44,
p- 224]. We assume that if teachers perceive that gamification has positive learning
outcomes in their students this belief will affect teachers’ attitude towards gamifica-
tion. Therefore the following hypothesis is posited:

H2: teachers’ beliefs of EVGs capacity to draw students’ attention will positively
affect teachers’ attitude towards EVGs.

34 Attention and relevance

As far as we know no previous research has tested the relationship between atten-
tion and relevance in the ARCS framework. We assume that teachers’ beliefs of gam-
ification capacity to draw students’ attention to the learning materials and activities
will affect teachers’ perceived relevance of gamification in their courses because the
capacity of drawing students’ attention in the learning process is a desirable outcome
for teachers. Therefore, the following hypothesis is posit:

H3: teachers’ beliefs of EVGs capacity to draw students’ attention will affect
teachers’ perceived relevance of EVGs.

3.5 Attention and intention to use

Previous research has found that gamified learning draw learners’ attention and
was a strong predictor for learning achievement [35]. We assume that teachers’ be-
liefs that gamification has a positive effect in attracting students’ attention will affect
teachers’ intention to use gamification in their courses. Therefore, the following hy-
pothesis is posit:

H4: teachers’ beliefs of gamification capacity to draw students’ attention will af-
fect teachers’ intention to use gamification.

3.6 Relevance and intention to use

To the best of our knowledge no previous research has tested the effect of per-
ceived relevance on behavioural intentions. We assume that teachers’ perception of
EVGs relevance on students learning outcomes, this is, using EVGs will benefit their
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learning outcomes, will lead teachers to show a positive behavioural intention to use
EVGs. Therefore, the following hypothesis is posit:

HS: teachers’ perceived relevance of EVGs has a positive influence on teachers’
behavioural intention to use EVGs in their courses.

3.7 Attitude and intention to use

Attitude is the result of individual beliefs concerning the behaviour, the results of
that behaviour, and the importance attached to such beliefs. Social psychology litera-
ture clearly suggests that attitude has two components: affective and cognitive [45]-
[46]. The affective component in attitude refers to how much a person likes the object
of his thoughts [47] and measures the degree of emotional attraction to the object. The
cognitive component refers to an individual’s specific beliefs about the object [45]
and consists in a value-based assessment, judgment, reception or perception of the
object [46]. Behavioural intention is defined as "an individual’s subjective probability
that he or she will perform a specified behaviour” [48, p. 288] and is a better predictor
of actual behaviour than attitude when an intention has been formed [49]. Literature
review clearly shows a direct and positive relation between a person’s attitude to-
wards an object or behaviour and that person’s behaviour [50]. Previous research also
suggest that attitude to use is a key factor influencing technology adoption behaviour
[51]-[52]-[53] so the following hypothesis is posited:

H6: teachers’ positive attitude towards EVGs has a positive influence on teachers’
behavioural intention to use EVGs in their courses.

Figure 1 depicts a graphical representation of the research model.

H1+
RELEVANCE > ATTITUDE

ATTENTION

INTENTIONTO USE

Fig. 1. Hypotheses and research model
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4 Hypotheses and Research model

4.1 Participants

A total of 312 teachers serving in Higher Education institutions were contacted via
email and completed the online questionnaire. The age of the participants ranges be-
tween 26 and 65 years, with an average age of 42.8 years old while 52.4% of the
respondents are males.

4.2 Procedure and measurement instrument

Data was gathered through an online questionnaire. Snowball sampling [54]-[55]
was used for selection of respondents in this study. Although snowball sampling is
unlikely to obtain a representative sample because there is no real control of the
snowball effect [56] this form of sampling is often used in online questionnaires to
target hard-to-reach population subgroups [57]. All items used to develop the ques-
tionnaire were adapted from existing scales: five items were adapted from [35] to
measure attention; three items were adapted from [35] to measure relevance; three
items were adapted from [58] to measure attitude towards gamification; and three
items were adapted from [59] to measure intention to use gamification. All question-
naire items were measured using a 5-point Likert-type scale where (1) = strongly
disagree, and (5) = strongly agree.

Before testing the hypotheses, the psychometric properties of the measurement in-
strument were assessed. Tables 1 and 2 show the results for measurement model reli-
ability, convergent validity, and discriminant validity. Indicators demonstrate the high
internal consistency of the constructs. In each case, Cronbach’s alpha [60] exceeded
Nunnally and Bernstein’s [61] recommendation of .70. Composite reliability repre-
sents the shared variance among a set of observed variables measuring an underlying
construct [62]. Generally, a composite reliability of at least .70 is considered desirable
[63]. This requirement is met for every factor. Average variance extracted (AVE) was
also calculated for each construct, resulting in AVEs greater than .50 [62]. As evi-
dence of convergent validity, results indicate that all items are significantly (p<.01)
related to their hypothesized factors, and the size of all the standardized loadings are
higher than .60 [63].

Evidence for discriminant validity of the measures (Table 2) was tested checking
that the shared variance between pairs of constructs was always less than the corre-
sponding AVE [62]. We also apply the criterion proposed by Henseler, Ringle and
Sarstedt [64] according to which the HTMT ratio should be lower than .90. No special
problems arise. On the basis of these criteria, we concluded that the measures in the
study provided sufficient evidence of reliability, convergent and discriminant validity.
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Table 1. Reliability and convergent validity

Standardized load-

t value (boot-

Factor ITEM ing strap) CA CR AVE
Attention ATTEI 0.91%* 44.9 0.94 0.96 0.82
ATTE2 0.94%* 69.2
ATTE3 0.90%** 44.1
ATTE4 0.93%* 60.0
ATTES 0.84%* 252
Attitude ATTI 0.94%* 65.3 0.95 0.97 0.92
ATT2 0.98%* 201.6
ATT3 0.95%* 64.0
Intention INT1 0.91%* 62.8 0.87 0.92 0.79
INT2 0.92%* 58.3
INT3 0.84%* 214
Relevance RELI 0.89%* 50.6 0.84 0.90 0.76
REL2 0.81%* 19.6
REL3 0.91%* 60.9
**p<0.01
Note: CA=Cronbach's alpha; CR=Composite reliability; AVE=Average Variance Extracted
Table 2. Discriminant validity
Factor F1 F2 F3 F4
F1. Attention 0.90 0.69 0.81 0.82
F2. Attitude 0.66 0.96 0.88 0.65
F3. Intention 0.73 0.81 0.89 0.74
F4. Relevance 0.83 0.59 0.63 0.87

Note: diagonal, square root of AVE; Lower triangle: latent variable correlations

Upper triangle: HTMT ratio

5 Results

Table 3 shows the results of the estimation of the research model. Results indicate
that attention influences attitude in a significant and positive way (H2; p = 0.54; p
<.01; Accepted). Results also indicate that attention influences relevance in a signifi-
cant and positive way (H3; B = 0.83; p <.01; Accepted). Attention also influences
intention to use in a significant and positive way (H4; f = 0.81; p <.01; Accepted).
Relevance was not found to influence attitude towards gamification (H1; B = 0.14; p
<.01; Rejected) nor intention (HS; p = 0.01; p >.05; Rejected). Attitude was found to
significantly influence intention (H6; = 0.58; p <.01; Accepted)
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Table 3. Hypotheses testing

Hypothesis Standardized beta t value (bootstrap)
HI. Relevance-->Attitude 0.14 1.34
H2. Attention-->Attitude 0.54** 4.81
H3. Attention --> Relevance 0.83%* 25.87
H4. Attention-->Intention 0.34%* 4.37
HS. Relevance-->Intention 0.01 0.07
H6. Attitude-->Intention 0.58** 11.11

*#p<0.01
R’ (Attitude) = 0.44; R (Relevance) =0.69; R* (Intention) =0.72
Q* (Attitude) = 0.37; Q° (Relevance) =0.53; Q° (Intention) =0.48

Figure 2 depicts a graphical representation of the results.

B =0.14
(1.34)
RELEVANCE fk —=—=———— ATTITUDE

B=0.83** B =0.58%*
(25.87) (11.11)
M. B=001
N (0.07)
\ A4
ATTENTION :/l/m;n_om TO USE

B = 0.34**
(4.37)

Fig. 2. Results

6 Discussion

The results of this study suggest the important role of attention both in attitude and
intention to use EVGs. Broadly speaking, teachers believing that EVGs can be used to
draw students’ attention have a positive attitude towards EVGs and also have inten-
tion to use EVGs. Attention also affects teachers’ perceived relevance of EVGs, this
is, teachers’ beliefs in the capacity of EVGs to draw students’ attention seem to affect
teachers’ perceived relevance of EVGs in their courses. Surprisingly teachers’ per-
ceived relevance was not found to affect neither teachers’ attitude towards EVGs nor
teachers’ intention to use EVGs. Why teachers’ perceived relevance of EVGs is not
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affecting their attitudes and behavioral intentions, as expected, deserves a deeper
attention in future research. One possible explanation is that teachers found easier to
value EVGs as an attention driver than as a relevant teaching methodology for stu-
dents learning process. This finding alerts though a possible future risk for a spurious
use of EVGs, this is, teachers will use EVGs just for driving students’ attention to the
learning material without really believing that EVGs can provide intrinsic learning
value.

7 Conclusions, limitations and future research

s gamification is attracting an increasing attention among teachers as a means to
motivate and to engage students in their learning process more research is needed to
better understand factors affecting teachers’ attitude and intention to use EVGs in
their courses. This study analyses two key factors in motivation to learning (attention
and relevance) as antecedents of teachers’ attitude towards EVGs and teachers’ be-
havioral intention to use EVGs in their courses. Our results suggest that teachers’
beliefs in EVGs capacity to draw students’ attention play a key role in both teachers’
attitude towards EVGs and teachers’ behavioral intention to use EVGs in their cours-
es. Moreover, attention also affects teachers’ perceived relevance of EVGs in students
learning process. These results suggest that a great attention must be paid to all design
elements in EVGs as teachers seem to rely in EVGs as eye-catchers to gauge stu-
dents’ attention. Which EVGs design features are able to catch students’ attention (for
example, visual elements such as images or animations) deserves therefore further
research. Game dynamics can also be used to draw students’ attention, so future re-
search should also delve into which game dynamics (for example, badges and re-
wards) can be more effectively used to draw students’ attention. One surprising result
of this study is that, unexpectedly, perceived relevance was not found to influence
neither teachers’ attitude towards EVGs nor teachers’ intention to use EVGs. Maybe
teachers’ core beliefs regarding EVGs are that catching students’ attention using
EVGs will be enough to achieve positive learning outcomes but teachers are less
confident in how EVGs per se are relevant as teaching materials to be successfully
used with their students. Future research should focus on this EVGs for drawing stu-
dents’ attention versus EVGs as relevant teaching materials using a qualitative ap-
proach to better understand the underlying mechanisms shaping teachers’ perceptions
about EVGs real performance as teaching materials.

One main limitation of this study is the convenience sample used. Although a sam-
ple of 312 Higher Education institutions teachers is big enough for exploratory re-
search the convenience sample used does not allow for generalization of our findings.
Future research should use a representative sample of Higher Education institutions
teachers in order to generalize these findings to the target population. It is well known
that there are gender differences in video games attitude and usage so future research
should analyze the moderating role of gender in both attitude towards EVGs and in-
tention to use EVGs.
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