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Abstract: Academic literature acknowledges a wide variety of factors influencing teachers’ 
attitude towards educational video games. In this study, two personal factors (age and gender), two 
technological factors (perceived usefulness and perceived ease of use) and two motivational factors 
(attention and perceived relevance) are analyzed in order to delve into factors influencing teachers’ 
attitude towards educational video games. An exploratory design using fsQCA (fuzzy-set 
Qualitative Comparative Analysis) as a data analysis technique was used to test equifinality in 
teachers’ attitude. Structural Equation Modelling (SEM) was used to test causality among the 
variables. Main results show different configurations of variables influencing teachers’ attitude 
towards educational video games suggesting that equifinality exists. One main managerial 
implication for managers in charge of Teacher Training Programs is that customized training 
programs are needed in order to overcome factors negatively influencing teachers’ attitude towards 
educational video games. 
 

 
Introduction 
 

Educational video games (EVGs) are gaining attention from both scholars and teachers as a technological 
educational innovation (Boyle et al., 2016). As a matter of fact, research on educational computer games and serious 
games (Boyle et al., 2016) and gamification has continuously increased over the last years (Martí-Parreño, Méndez-
Ibáñez, & Alonso-Arroyo, 2016). Factors contributing to this interest include a general believe that EVGs can 
increase students’ motivation to learn (Federation of American Scientists, 2006). EVGs also provide students 
immediate and frequent feedback (Kapp, 2012) that can benefit their learning process. EVGs are also considered to 
support scaffolded instruction based on each individual student´s needs (Hanus & Fox, 2015). However, teachers 
might face several factors preventing the use of technological educational innovations (Mumtaz, 2000). Moreover, 
teachers can approach new technological developments in education as a threat, and technological innovations can 
be a cause of much anxiety (Goodwyn, Adams, & Clarke, 1997). Analyzing teachers’ attitude towards educational 
innovations is an important issue to better understand factors influencing educational innovations adoption because 
social psychologists acknowledge attitude as an important driver of human behavior. Attitude is an individual’s 
positive or negative evaluation of a given object or behavior (Ajzen, 1991) and includes feelings or affective 
responses towards the object or behavior. Attitude also refers to an individual’s general willingness to engage in a 
given behavior. Therefore, from a managerial point of view, it is important to gain a better knowledge of teachers’ 
attitude towards teaching methodologies and tools such as EVGs in order to predict teachers’ intention to use 
innovative teaching methodologies and tools. The academic literature also acknowledges the complexity of attitude 
formation and a wide variety of factors influencing attitude formation. Mumtaz (2000) found lack of teaching 
experience with ICT, lack of time required to successfully integrate technology into the curriculum, teachers’ 



perceptions, attitude towards ICT, and teachers’ teaching style among the factors influencing teachers’ adoption of 
teaching innovations related to information and communications technology (ICT). Therefore, academic literature 
suggests multiple factors affecting teachers’ attitude. In this study we adopt a multidimensional approach to explore 
teachers’ attitude towards EVGs including: i) personal, ii) technological, and iii) motivational factors. This paper is 
structured as follows. Firstly, the academic literature is reviewed and the research propositions are set. Secondly, the 
method is explained. Thirdly, the results are presented. Then the results are discussed and the conclusions, 
limitations of study and futures research lines are addressed.     
 
Literature review and propositions 
 

As Wu, Yeh, Huan, & Woodside (2014) point out, the word hypothesis is usually associated with statistical 
hypothesis testing in behavioral social science. However, in fsQCA no statistical hypothesis testing is developed, so 
it is more common to use other words such as tenet or proposition to express testable precepts of complexity. 
Proposition is the term used in this paper to posit the precepts to be tested in the context of this research. 
 
Personal factors 
 

Two personal factors (age and gender) are analyzed in this research. Previous research suggests that age 
might affect teachers’ attitude as teachers’ prior experience has been found to inform their beliefs about practice 
(Calderhead & Robson 1991). Based on Goodwyn, Adams, and Clarke (1997) we also assume that age might 
influence attitude towards a technological development such as EVGs as Goodwyn, Adams, and Clarke (1997) 
found that older teachers perceive ICTs as a threat and a source of anxiety. In the specific context of EVGs, Hamari 
and Nousiaien (2015) found that age affected teachers’ perceived value of EVGs. Regarding gender, the academic 
literature acknowledges gender differences regarding attitude towards video games with males showing more 
positive attitudes towards video games than females (Bonanno & Kommers, 2008). Gender differences have also 
been observed during gameplay in an educational context (Bressler & Bodzin, 2013). Moreover, Ince and 
Demirbilek (2013) found gender differences among Secondary and High School teachers attitude towards EVGs 
with male teachers showing more positive attitude towards EVGs than female teachers. Therefore, we assume that 
gender differences might affect teachers’ attitude towards EVGs. 
 
Technological factors 
 

Perceived usefulness and perceived ease of use are two well-known factors of TAM (Davis, 1985). TAM or 
Technological Acceptance Model was developed to predict an individual’s likelihood of accepting a technological 
innovation and has been successfully applied to a wide variety of contexts such as mobile commerce (Wu & Wang, 
2005) and internet banking (Lai & Li, 2005). TAM has also been successfully applied to online education (Ngai, 
Poon, & Chan, 2007) and mobile learning (Liu, Li, & Carlsson, 2010). Perceived usefulness has been defined as 
“the degree to which an individual believes that using a particular system would enhance his or her job 
performance” (Davis, 1985, p. 26). Perceived ease of use has been defined as “the degree to which an individual 
believes that using a particular system would be free of physical and mental effort” (Davis, 1985, p. 26). Although 
the academic literature suggest some inconsistences, both perceived usefulness and perceived ease of use have been 
proven to influence users’ attitude in TAM research (Yousafzai, Foxall, & Pallister, 2007). Especially, perceived 
ease of use has been detected to influence users’ attitude and finally users’ intentional behavior in EVGs contexts 
(e.g. De Grove, Bourgonjon, & Van Looy, 2012; Bourgonjon et al., 2013). Therefore we assume that both perceived 
usefulness and perceived ease of use might affect teachers’ attitude towards EVGs. 
 
Motivational factors 
 

Two personal factors (attention and perceived relevance) are analyzed in this research. Attention and 
perceived relevance are part of Keller’s (1987) ARCS model which is one of the most widely mentioned theories of 
motivation in education. Keller (1987) defines attention both as an element of motivation but also as a prerequisite 
for learning. For Keller (1987) the key characteristic of attention in learning is not only to draw students’ attention to 
the learning materials but also to maintain their attention. We conceptualize attention as teachers’ perceived capacity 
of EVGs to draw and to maintain students’ attention during instruction. Relevance indicates both the process and the 
value of the learning content to the learner (Keller, 1987). Relevance is not related only to the content being learned 



but also to the way the content is taught (Keller, 1987). We conceptualize relevance as teachers’ beliefs that EVGs 
will provide learning value to students and that value comes both from the materials used (EVGs) but also from the 
way the learning content is taught (a game-based learning approach). 
 
Research propositions 
 

Based on our literature review the following research propositions are set: 
 
Proposition 1.- No single configuration of teachers’ gender, age, perceived usefulness, perceived ease of 

use, attention, and perceived relevance of EVGs, leads to a positive attitude towards EVGs; rather, there exist 
multiple, equally effective configurations of causal factors. 

Proposition 2.- Single causal conditions may be present or absent within configurations for teachers’ 
positive attitude towards EVGs, depending on how they combine with other causal conditions. 

Proposition 3.- Configurations, with the presence of at least one technological factor, that lead to a positive 
attitude towards EVGs, will also require the presence of at least one motivational factor as causal conditions. 

Proposition 4.- An specific gender (being a man) or age (younger teachers) is not necessary for leading to a 
positive attitude towards EVGs. 
 
Method 
 
Sampling method and sample 
 

Snowball sampling (Goodman, 1961; Biernacki, & Waldorf, 1981) was used in this study. Although this 
type of sampling does not allow a probabilistic sample of the target population, snowball sampling is often used 
when it is difficult to identify beforehand all those who might fall into the target population (Hall, & Hall 1996). A 
total of 121 valid responses of teachers teaching in Higher Education institutions were gathered. Data was gathered 
using an online self-administrated questionnaire. 
 
Measurement instrument 

 
The questionnaire used for the study was organized into two parts: the first one consisted of measures of 

the constructs relevant for our research: the outcome (attitude towards the use of EVGs as methodological resource) 
and four of the six causal conditions (perceived usefulness of EVGs, perceived ease of use of EVGs, attention, and 
perceived relevance). All these measures were multi-item five-point Likert scales (from 1 = strongly disagree, to 5 = 
strongly agree), adapted from existing scales taken from literature and translated into Spanish. Two native English 
spoken teachers, living and teaching for more than 20 years in Spain, supervised the translation of the questionnaire. 
Perceived usefulness and perceived ease of use were measured using 20 items (10 for perceived usefulness and 10 
for perceived ease of use) that were adapted from Davis (1985). Attention and perceived relevance were measured 
using 5 items and 6 items respectively adapted from Su and Cheng (2015) while 3 items were used to measure 
attitude (Taylor & Todd, 1995). The second part of the questionnaire included questions on the socio-demographics 
of the sample such as age and gender (among others) which were the other two causal conditions considered in the 
analysis. 
 
Results  
 
Psychometric properties of the scales 
 

Before testing the propositions the psychometric properties of the scales were assessed. To do so, a 
confirmatory factor analysis with EQS 6.1 was carried out using the robust estimation method. It was necessary to 
remove some items from three of the scales in order to reach the recommended threshold suggested by literature. 
After that, all remaining items for each factor had significant factorial loads higher than the recommended value of 
.60 (Bagozzi & Baumgartner, 1994; Bagozzi & Yi, 1988) supporting convergent validity. Regarding reliability, all 
the Cronbach alphas (Cronbach, 1951) were greater than the recommended .70 (Nunnally, 1978; Churchill, 1979); 
the composite reliability index showed values higher than the recommended value of .70 (Fornell & Larcker, 1981) 
and the average variance extracted or AVE showed values higher to 0.5 (Fornell & Larcker, 1981). To analyze the 



discriminant validity, we tested that (a) the confidence interval for the estimation of the correlation between each 
pair of factors did not include the unit (Anderson & Gerbing, 1988) and (b) the average variance extracted, for each 
factor, was greater than the squared correlation between each pair of factors (Fornell & Larcker, 1981). 
 
Data analysis: fuzzy-set Qualitative Comparative Analysis 
 

Fuzzy-set Qualitative Comparative analysis (fsQCA) was used as a “new” (in this context) alternative 
approach to analyze data. This methodology, introduced by Ragin (2000), allows describing a case as a combination 
of ‘‘causal conditions’’ and the ‘‘outcome’’. The outcome is the result to be identified (in our analysis, a positive 
attitude towards EVGs), and the causal conditions are the variables identified as leading to the outcome (in our 
analysis we consider six causal conditions: gender, age, perceived usefulness of EVGs, perceived ease of use EVGs, 
attention, and perceived relevance of EVGs). Three of the main advantages of this technique, over traditional ones 
based on regressions (as it is usual to use in literature on this topic) are: the consideration of asymmetrical 
relationships (although for example more A can lead to more B, the opposite has not to be necessary – less A 
leading to less B), equifinality (there are multiple paths or solutions to the same outcome, and not just one) and 
causal complexity (not all the variables considered in the analysis have to be present altogether: different 
combinations of causal measures that lead to the same outcome) (Woodside, 2016). 

In fsQCA, the variables have to be transformed into sets, and this let us to analyze what combination of 
causal sets constitute a subset of the outcome set. With that purpose it was necessary to sum up in a single item or 
value those constructs conformed by several items (in our case, attitude towards the use of EVGs, perceived 
usefulness of EVGs, perceived ease of use, attention, perceived relevance and age); in those cases, the arithmetic 
mean of the construct was calculated. Additionally, data were calibrated into set membership values, ranging from 1 
to 0 as it is the only type of data the analysis allows. In fact, a key stage of fsQCA is to transform variables into 
calibrated sets by using at least three substantively meaningful thresholds: full membership (1), full non-membership 
(0), and a cross-over point (i.e., the point of maximum ambiguity – 0.5) (Ragin, 2008). In the present analysis, we 
used the direct method of data calibration, with a procedure similar to Ordanini, Parasuraman, & Rubera (2014). 
With this method, for the Likert scales, the three qualitative anchors for the calibration were based on the survey 
scale (5-point Likert scale). The full membership threshold was fixed at the rating of 4, the full nonmembership 
threshold was fixed at 2, and the crossover point was fixed at 3. For age, the full membership threshold was fixed at 
35 (millennials), the full nonmembership threshold was fixed at older than 60, and the crossover point was fixed at 
47 (average of age of the X generation). Gender was recoded as 1 Male and 0 Female. 

 
Results of fsQCA 

 
The first step in the analysis consisted in analyzing the sufficient conditions. A causal condition is 

sufficient to lead to the outcome, provided that the fuzzy membership value of the causal condition X is less than the 
fuzzy membership value of the outcome Y (Ragin, 2000). Consistent with Ragin’s (2000) suggestion, Table 1 shows 
the intermediate solution. The group of solutions provided reach the minimum criteria for consistency and coverage 
considered adequate for sufficiency (.75 and .60 respectively). 
 

Configuration Solutions a 
1 2 3 

Perceived usefulness of EVGs ●  ● 
Perceived ease of use of EVGs  ●  
Attention ● ● ● 
Perceived relevance of EVGs ● ●  
Gender: Male   ● 
Age  ∅ ∅ 
Raw coverage 0.89 0.55 0.31 
Unique coverage 0.31 0.01 0.02 
Consistency 0.98 0.99 0.99 
Overall solution coverage: 0.92; Overall solution consistency: 0.98 

a Black circles ● indicate the presence of a condition. Circles with “/” ∅	indicate its absence. 
Table 1. Sufficient combinations of conditions for a positive attitude towards EVGs. 



 
According to data from Table 1, three solutions lead to the same outcome (this is, having a positive attitude 

towards EVGs), explaining altogether 92% of the cases analyzed showing a positive attitude towards EVGs. The 
first solution shown reflects the causal condition met by most of the sample who said to have a positive attitude 
towards EVGs, this is, teachers perceiving that EVGs are useful, relevant to students’ learning, and able to draw 
students’ attention. The second solution in terms of number of people who have expressed a positive attitude 
towards EVGs is solution 2: younger teachers (less than 35 years old – millennials) perceiving that EVGs are 
relevant, easy to use and able to draw students’ attention. Finally, the last solution (solution 3) groups teachers that 
are younger men (less than 35 years old) who perceive that EVGs are useful and able to draw students’ attention. 
Based on these results, propositions 1, 2 and 3 are accepted. To test proposition 4 we undertook a second analysis 
for identifying the necessity of the causal conditions for the outcome to occur. According to data, for having a 
positive attitude towards EVGs, it is not necessary having a specific gender (being a man) or age (being younger – 
millennial), as the values of consistency and coverage for each of the two causal conditions are less than the 
minimum values set by Ragin (2006). Accordingly, proposition 4 is also accepted. However, the analysis of 
necessary conditions also showed that there were three necessary conditions for teachers having a positive attitude 
towards EVGs: perceived usefulness of EVGs, attention, and perceived relevance; for the three causal conditions, 
the values of consistency and coverage reached the minimum criteria for necessity (.90 and .75 respectively). This 
result also supports what proposition 3 stated: configurations, with the presence of at least one technological factor, 
that lead to a positive attitude towards the use of EVGs, will also require the presence of at least one motivational 
factor as causal conditions. 

 
SEM analysis 

 
To investigate the net effects of the three causal conditions (resulting on the first solution of the sufficiency 

analysis as well as being identified as necessary conditions) on teacher’s attitude towards EVGs, we reanalyzed the 
data utilizing SEM (Structural Equation Modeling). The SEM result suggests that the theoretical model received an 
acceptable fit to the data (χ2 (113) = 129.37 (p = not significant), BBNFI = .92, BBNNFI = .99, CFI = 0.99, and 
RMSEA = 0.03). The SEM analysis also suggests that although the three causal conditions have a positive impact on 
teacher’s attitude towards EVGs, just attention and perceived usefulness have a direct impact on attitude. 

 
Discussion 

 
Our results confirm the complexity of teachers’ attitude towards EVGs as we found three different 

configurations leading to a positive attitude towards EVGs. These findings allow us assuming equifinality (there are 
multiple paths or solutions to the same outcome, and not just one) and causal complexity (not all the variables 
considered in the analysis have to be present altogether. This is, different combinations of causal measures can lead 
to the same outcome (Woodside, 2016) when it comes to teachers’ attitude towards EVGs. The biggest group is the 
group of teachers who must perceive that EVGs are useful and relevant to students’ learning, while at the same time 
they perceive that EVGs are a tool that can be used to draw students’ attention during instruction. This finding 
suggests to support the utilitarian value (Babin, Darden, & Griffin, 1996) of EVGs as perceived by teachers. 
Because solution 2 and 3 also contains teachers’ perception that EVGs are able to draw students’ attention as a 
sufficient condition, the capacity of EVGs to gain students’ attention suggest that attention is an important factor 
influencing teachers’ positive attitude. Because both gender and age were not prove as a necessary condition for 
teachers’ attitude, our results suggest to be cautious regarding the generalization that only younger male teachers 
hold a positive attitude towards EVGs. The three necessary conditions for teachers having a positive attitude towards 
EVGs are attention, perceived usefulness, and perceived relevance of EVGs, highlighting the utilitarian value that 
seems to be underlying teachers’ formation of their attitude towards EVGs. Moreover, two of these causal 
conditions are also supported when net effects are analyzed via SEM.    

 
Conclusions, limitations, and future research  
 

As EVGs are gaining attention from both scholars and teachers, a deeper knowledge is needed to better 
understand the underlying mechanisms influencing teachers’ attitude towards EVGs. One main contribution of this 
paper to the academic literature is pointing out the causal complexity of teachers’ attitude and the finding of three 
different teachers’ configurations (this is, three teachers’ profile) all leading to a positive attitude towards EVGs. 



One main managerial implication for managers of Higher Education institutions is that the perceived utilitarian 
value plays an important role in teachers’ attitude. Managers in charge of Teachers Training Programs (TTP) in 
Higher Education institutions should consider this when designing TTP in order to increase teachers’ positive 
attitude towards EVGs. One main limitation of this study is the convenience sample used that prevents us to 
generalize our results to all teachers serving in Higher Education institutions. Future research should use 
probabilistic samples in order to overcome this methodological limitation. Future research should also consider 
including other variables in this research model. For example, the entertainment value of video games is considered 
a key factor contributing the intrinsic motivation to learn provided by gamification (Hanus & Fox, 2015). Teachers’ 
perceived entertainment value of EVGs (and its effects as a motivational factor for students) could be included in 
future research models.      
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