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Abstract

Increasing interest has been shown in using video games as an educational resource
due to their pedagogical possibilities and their current expansion as an entertainment
activity. However, their use in schools is still far from mainstream practice, which could
be because of the barriers such as the price of video games, schools’ technological
infrastructures and teachers’ attitudes. This article focuses on pre-service primary school
teachers’ attitudes (future primary school teachers currently studying at university)
towards collaborative learning with video games, which employs video games in
collaborative learning activities. Because playing video games is a common form of
entertainment for higher education students, we investigate whether pre-service
teachers’ attitudes are influenced by their experience of playing video games
(taking into account the number of years they have played video games), the
frequency at which they play video games and their gender. This study takes a
quantitative approach, using a questionnaire with a 5-point Likert attitude scale.
The results indicate that pre-service primary teachers have a positive attitude
towards collaborative learning with video games. Furthermore, students who have
played video games for more years, who play more frequently and the male students
have more positive attitudes to using video games in collaborative learning activities.
Overall, pre-service teachers have positive attitudes towards collaborative learning with
video games, which could affect the use of these resources in educational practices.
As the main characters in the educational process, both teachers and children need to
be comfortable with new practices to achieve the objective of the educational system,
which is the complete formation of children.

Keywords: Video games, Collaborative learning, Primary education, Pre-service
teachers’ attitudes, Higher education, Game-based learning
Introduction
Video games are one of the most popular forms of entertainment today, played by

ever-increasing numbers of children, youths and adults on game consoles, computers,

smartphones and tablets. In Europe, 25.4% of adults play video games regularly (AEVI,

2011) and a similar percentage of adults (24%) regularly play video games in Spain.
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The total number of video gamers worldwide was estimated at 1.8 billion in 2015 (Statista,

2016). Furthermore, the game industry has grown significantly, considering that this

market was valued at 996 million euros in Spain and the global market raised 71.6 billion

euros in 2014 (AEVI, 2015). According to Newzoo (2016), the global market will grow to

99.6 billion dollars (91.7 billion euros) in 2016, and it is predicted to reach 118.6 billion

dollars (109.2 billion euros) by 2019.

However, despite the educational benefits of video games found in research, the use

of video games in schools is still far from mainstream practice because of barriers to

the adoption of video games for learning in the classroom. The barriers include the

price of video games, teachers’ attitudes towards using video games, schools’

technological infrastructures, economic crises and a lack of support from the

educational institutions or regional and national governments. In particular, this article

focuses on pre-service teachers’ attitudes towards the use of video games in

collaborative learning activities.
Types of studies about the use of video games in education
There is increasing interest in using video games as an educational resource. According

to Van Eck (2006), various studies have examined the use of digital game-based

learning by incorporating video games into the learning process in different ways: (1)

students create video games, (2) teachers and developers create educational video

games to teach the students and (3) commercial video games are used in the classroom.

Additionally, while considering the different levels of the educational system, such as

primary, secondary and higher education, Martín, Basilotta and García-Valcárcel (2016)

classified studies focusing on video games and education into the following three main

categories: (1) the use of video games created by companies, developers or institutions,

whether ‘Games for entertainment’ (Meyer & Sørensen, 2009) or serious games (e. g.

educational games); (2) the analysis of the educational possibilities of using specific

video games in the classroom and educational proposals (but without using the video

game in the real context) and (3) the creation of video games by students, teachers or

both in collaboration.

Based on these classifications (Van Eck, 2006; Martín, Basilotta & García-Valcárcel,

2016), we organised the literature into four groups to summarise the existing studies:

(1)Students create video games to learn something.

(2)Teachers and developers create serious games (e.g. educational games) to teach the

students (and these video games are used in education).

(3)Games designed for entertainment are used in the classroom.

(4)Analysis of the educational possibilities of specific video games and educational

proposals.

Following this classification, we give some examples of the different studies from each

category in Table 1, taking into account the educational level.

As Table 1 shows, a considerable amount of literature focuses on video games and

education. While various approaches and educational methodologies have been pro-

posed and used (e.g. individual play or collaborative play; video games as main resource



Table 1 Examples of studies about video games and education from each category

Category of studies Educational level Studies

(1) Students create video games to
learn something.

Primary Education Baytak and Land (2010)
Denner, Werner, and Ortiz (2012)

Secondary Education Carbonaro, Szafron, Cutumisu, and
Schaeffer (2010)
Yang and Chang (2013)

Higher Education González and Martín (2016)
Muñoz et al. (2015).

(2) Teachers and developers create
serious games (e.g. educational games)
to teach the students (and these video
games are used in education).

Primary Education Bakker, Van den Heuvel-Panhuizen, and
Robitzsch (2015)
Núñez, Van Looy, Szmalec, and De
Marez (2014)

Secondary Education Annetta, Minogue, Holmes, and
Cheng (2009)
Papastergiou (2009)

Higher Education Braghirolli, Ribeiro, Weise, and
Pizzolato (2016)
Ebner and Holzinger (2007)
Halpern et al. (2012)

(3) Games designed for entertainment are
used in the classroom.

Primary Education Hill (2015)
Vernadakis, Papastergiou, Zetou, and
Antoniou (2015)

Secondary Education Sun, Ye, and Wang (2015)
Yang (2015)

Higher Education Dickey (2011)
Miller and Hegelheimer (2006)

(4) Analysis of the educational possibilities
of specific video games and educational
proposals.

Primary Education Marín, Ramírez, and Cabero (2010)
Martín and Martín (2015)

Secondary Education Grupo F9 (2006)
Mateos (2014)
Venegas (2013, 2014)

Higher Education Lindo-Salado-Echeverría, Sanz-Angulo,
De-Benito-Martín, and Galindo-Melero
(2015)
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or video games to support classroom learning; use of video games only in classroom

time or also at home), our work focuses on collaborative learning.

Collaboration is an essential skill nowadays, and thus collaborative learning needs to

be promoted in our schools. In fact, there are many advantages in terms of educational

and learning gains of this approach: learning of concepts; development of skills and

attitudes; increase of students’ motivation; improvement of students’ self-esteem and

self-confidence; knowledge of students’ own learning style; and increase of friendship

between students (Barkley, Cross, & Major, 2007; Calzadilla, 2002; Carrió, 2007;

Martín-Moreno, 2004; and Scagnoli, 2006).

Regarding video games and collaboration, Yang (2015), based on a review of the

literature, made the following suggestions for the effective integration of digital game-

based learning: the use of collaboration, the provision of learning aids, scaffolding of

learning and instructor orchestration, and a blended learning environment. Yang (2015)

highlighted that collaboration is essential if teachers or educators want to promote

learning and higher order thinking, such as critical reflection, problem-solving, reason-

ing and questioning, through online learning environments. Furthermore, there is inter-

est in the possibilities and advantages of the combination of video games and

collaborative learning, as it shows in Video Game-Supported Collaborative Learning or
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VGSCL approach (Padilla, González, & Gutiérrez, 2009) or collaborative game-based

learning approach (Romero et al., 2012). Also, these authors (Padilla, González & Gu-

tiérrez, 2009; Romero et al., 2012) highlight that these approaches allow collaborative

‘learning by doing’, enhance learning and allow us to obtain the advantages from both

activities, playing and collaborating. In fact, Padilla, González, Gutiérrez, Cabrera, and

Paderewski (2009) propose a set of recommendations to design educational video

games with collaborative learning activities, taking into account some of the factors re-

quired to make collaborative learning more effective, such as positive interdependence,

personal accountability, social skills or group processing.

We therefore focus on the approach called ‘collaborative learning with video games’,

which refers to the implementation of educational activities in which students work to-

gether in pairs or groups, sharing responsibilities, negotiating, discussing and contribut-

ing their ideas to achieve an objective (e.g. a project, a task, or to solve a problem) and

the main resource of the activity is a video game. In other words, ‘collaborative learning

with video games’ refers to the use of video games in collaborative learning activities,

in which the collaboration between peers can occur inside the game, outside the game

or both, depending on the activity or the methodological strategy used by the teacher.

In that sense, Martín (2015) conducted a systematic review of studies related to the col-

laborative learning approach with video games in Primary Education, taking into ac-

count that the studies used a pre- and post-test assessment. Some of the studies

included were Lester et al. (2014), Pareto, Haake, Lindström, Sjödén, and Gulz (2012)

and Sung and Hwang (2013). In terms of the findings of that systematic review, in-

cluded studies found students’ learning gains when students participate in collaborative

learning activities with video games. Also, this kind of approach can be used in different

subjects or to work different kinds of curricular knowledge, for instance, science, arith-

metic, geography and the interest and understanding of other cultures.

In-service teachers’ attitudes towards the use of video games in the
classroom
This paper focuses on teachers’ attitudes towards the use of video games in the class-

room and more specifically focuses on pre-service teachers’ attitudes while studying in

higher education.

According to Tejedor and García-Valcárcel (2006), previous studies have shown that

teachers’ attitudes towards pedagogical innovations and Information and Communica-

tion Technologies (ICT) in the classroom are one of the main factors influencing their

adoption and integration. In terms of video games and their educational use, there is

an increasing interest to know the teachers’ attitudes or perceptions towards them. The

Joan Ganz Cooney Center and VeraQuest (2012) studied United States K-8th grade

classroom teachers’ attitudes towards video games in the classroom, concluding that, in

general, teachers have a very positive opinion of video games as an educational re-

source. Some of the benefits include increased collaboration among students, increased

attention by the students to specific tasks, and benefits related to lower-performing stu-

dents. Proctor and Marks (2013) focused on United States based exemplar primary and

secondary teachers’ perceptions, use of and access to computer-based games and tech-

nology for classroom instruction, while Watson, Yang, and Ruggiero (2012) explored

United States teachers’ perceptions of barriers to using video games for instruction. In
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that sense, Watson et al. (2012) found that four factors affect the use of video games in

the classroom: challenges to implementing games effectively, challenges with using

technology, the current educational system and challenges with obtaining games. Nor-

addin and Kian (2014) explored university teachers’ perceptions of using video games

in educational practices at Malaysian universities and found that most Malaysian uni-

versity teachers have a positive attitude towards using video games in their classroom.

Additionally, video games associations and the video game industry, such as AEVI (The

Spanish Association of Video Games) in Spain, are also interested in the use of video

games in education and teachers’ attitudes about that. AEVI & GfK (2012) performed a

study with 511 Spanish teachers, which included the question ‘Do you believe that

video games can be an effective educational tool for students aged between 5 and

12 years old?’. Of the participants, 78.7% believed that video games can be an effective

educational tool (33.3% of the participants choose the ‘surely yes’ option and 45.4% of

the participants choose the ‘probably yes’ option).

Pre-service teachers’ attitudes towards the use of video games in the classroom
It is important to not only focus on in-service teachers’ attitudes, but also on pre-

service teachers’ attitudes because these attitudes form the basis of their future educa-

tional practice when they begin working in the real context. Teachers’ attitudes are

formed during their life, their home and social experiences, their experiences of the

educational system and during their studies at the university, where they are being

trained as teachers. In that sense, pre-service teachers’ attitudes towards video games as

an educational resource can influence their training at university and can determine

their attitudes towards this approach. Pastore and Falvo (2010) studied pre- and in-

service teachers’ perceptions of video games in the K-12 classroom, using a survey that

was completed by 98 participants (53 in-service teachers and 45 pre-service teachers).

The findings indicated that both pre-service and in-service teachers perceive that using

video games is an effective way to enhance learning, motivate students, and to incorp-

orate visual representations into educational practices. Also, of the participants in their

study, 60% of pre-service teachers and 55% of in-service teachers stated that they have

or intend to use video games in their educational practices, and 71% of the pre-service

teachers and 77% of the in-service teachers believed that implementing video games

into educational practices is a valuable use of classroom time (Pastore & Falvo, 2010).

Bensiger (2011) conducted a survey with 75 pre-service teachers from different pre-

service programmes (18 students from an early childhood programme, 14 from special

education, 15 from middle school, 24 from secondary education and four from other

programmes) at the University of Cincinnati. The findings showed that pre-service

teachers have experience playing video games and consider that video games enhance

learning, but they foresee barriers and obstacles to the use and implementation of video

games in their learning environment. However, these teachers would be interested in

integrating video games into their educational practices if they receive the opportunity.

Additionally, in terms of gender, more female (70%) pre-service teachers believed that

there are barriers and obstacles to using video games in the learning process than male

pre-service teachers (30%) (Bensiger, 2011).

Jenny, Hushman, and Hushman (2013) explored 23 United States physical education

pre-service teachers’ perceptions of motion-based video gaming in education to know
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their perceptions and to ascertain whether differences in their perceptions relate to the

number of hours they play video games in their daily lives. The findings showed that

the participants think that motion-based video gaming is fun and enjoyable and would

increase student motivation and student physical activity, but do not always simulate

the same concepts or motor movements of the actual sport. Regarding the number of

hours, the students were categorised as either non-video game players (0 h), frequent

video game players (1 to 4 h per day) or habitual video game players (over 5 h per day).

Statistically significant differences were found in the students’ average perceptions based

on the hours spent playing video games. Specifically, non-video game players and frequent

video game players obtained a statistically lower mean perception of using motion-based

video gaming in education than habitual video game players. No statistically significant

difference existed between non-video game players and frequent players.

Ray, Powell, and Jacobsen (2014) explored the perceptions of 41 pre-service teachers

(20 elementary and 21 secondary levels) regarding the use of video games as an educa-

tional resource and the level of willingness to implement video games into their educa-

tional practices. The results showed that the pre-service teachers perceived the value of

video games as an educational tool, taking into account, for instance, for implementing

student-centred teaching methodologies, contributing to achieve meaningful learning,

promoting a positive attitude towards the learning process and supporting diverse

learners. However, 80% of the participants stated that educators need training and to

learn how to use video games (Ray et al., 2014).

Cózar-Gutiérrez and Sáez-López (2016) worked with 89 university students in the

second year of their Master’s degree in primary education course at the University of

Castilla-La Mancha (Spain). They implemented an intervention to educate the students

in the pedagogical integration of video games for teaching historical and artistic con-

tent, using MinecraftEdu, the educational version of the game Minecraft. Based on a

quasi-experimental design with pre- and post-tests, the findings indicate that more than

95% of the students had positive perceptions of game-based learning and considered it

essential to teachers’ initial training. Over 96% of participants also thought that game-

based learning allows for active participation and student learning and more than 80%

of the sample believed that this approach helps student’ engagement with the content.

Furthermore, almost all of the students (over 97% of the sample) agreed that working

on immersive environments facilitates collaborative advantage.

As can be seen, existing literature examines the different attitudes and perceptions of

pre-service teachers from different educational levels towards using video games in educa-

tion while incorporating different variables. Our work focuses on first year university pre-

service primary teachers’ attitudes towards collaborative learning with video games.
Method
The main objective of our work is to investigate whether first year university pre-

service primary teachers hold a generally positive or negative attitude towards collab-

orative learning with video games. Given that playing video games is a common form

of entertainment for higher education students, we also aim to ascertain whether their

attitude towards collaborative learning with video games is influenced by (1) the ex-

perience of playing video games (taking into account the number of years they have
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played video games), (2) the frequency of playing video games in their daily lives and

(3) their gender.

The initial hypotheses of our work are the following ones:

� The pre-service primary teachers hold a positive attitude towards collaborative

learning with video games.

� The pre-service primary teachers who have play video games for more years have

more positive attitudes towards collaborative learning with video games.

� The pre-service primary teachers who play more frequently have more positive

attitudes towards collaborative learning with video games.

� The male pre-service primary teachers have more positive attitudes towards

collaborative learning with video games than female students.

Then, the variables to take into account are:

� Criterion variable: the attitude towards collaborative learning with video games.

� Predictor variables: the experience of playing video games (considering the number

of years they have played video games), the frequency of playing video games in

their daily lives and their gender.

To address the objectives of this work, we chose a quantitative approach, using a

questionnaire with a 5-point Likert attitude scale ranging from 1 (strongly disagree) to

5 (strongly agree) with 33 items created ad hoc for this study (Appendix A). The design

of the scale was based on the literature review about video games and teachers’

attitudes and on a previous study about the development of collaborative projects using

ICT in schools (García-Valcárcel, 2015). The reliability of the scale is 0.929, based on

Cronbach’s alpha coefficient; thus, the scale has high internal consistency. The ques-

tionnaire included demographic questions and other questions related to the students’

experience as players of video games such as the number of years students have played

video games (‘Never’, ‘<2 years’, ‘2–8 years’, ‘9–15 years’ and ‘>15 years’) and the fre-

quency of playing video games as entertainment (‘Never, ‘Occasionally: 1–3 days a

month’, ‘Frequently: 1–3 days a week’ and ‘Every day’).

The questionnaire was administered to 193 students during the 2014–2015 academic

year at the University of Salamanca. We administered the questionnaire during class

time of the ‘Information and Communication Technologies in Education’ course from

the first year of the Bachelor’s degree in Primary Education. We collected data from all

three campuses of the University of Salamanca (Salamanca, Ávila and Zamora).
Results
We initiate the presentation of the results showing the characteristics of the sample.

The total sample was 193 students and, of the students participating in the research, 65

students (33.7%) were men and 128 were women (66.3%). The students were 17–32

years old and the statistical mode was 18 years old (43% of the sample). In this way,

both issues, the proportion of women and men and the age of the students, are in line

with the student population of this degree.



Table 2 Descriptive statistics of “Attitude towards collaborative learning with video games”
(total sample)

Minimum value Maximum value Mean Standard Deviation

1.61 4.91 3.65 0.47
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Overall, the future primary school teachers show a positive attitude towards collab-

orative learning with video games. The students obtain a mean (x ) of 3.65 (out of 5),

which is nearly the option “Agree” and it is above the midpoint of the scale. Further-

more, the coefficient of variation (CV) is low (0.13), which indicates a certain homo-

geneity in the scores. More measures of descriptive statistics are shown in Table 2.

Regarding the two variables about the use of video games, firstly, the majority of stu-

dents (163; 85%) had played video games, and 30 students (15%) had never played

video games. 56 (29%) of the students had been playing video games for between 2 and

8 years, being the most chosen option, followed by 27% of the students, who had been

playing video games for less than 2 years, 19% of the students had been playing be-

tween 9 and 15 years, and 10% students for more than 15 years. Secondly, in terms of

the frequency, 49% of students played ‘Occasionally (1–3 days a month)’, 18% of the

students played frequently (1–3 days a week) and only 4% of the students played every

day. Thirdly, in terms of gender, male students have more experience and play more

frequently than female students (as we can see in Tables 3 and 4, Figs. 1 and 2).

In terms of the objectives related to students’ previous experience with video games

and students’ use of video games and their relation to their attitudes, it is necessary to

test firstly the normality of the distribution of the data to determine the use of paramet-

ric or nonparametric test. We tested the normality of the distribution using the

Kolmogorov-Smirnov test. The results of 0.006 meant that we were unable to assume

normality of the distribution and we thus needed to conduct inferential analysis with

nonparametric test. In this way, we conducted inferential analysis to find whether any

statistically significant differences existed among the variables.

Regarding the students’ experience as players of video games, we performed the

Kruskal Wallis test for k samples of independent measures, with an α = .05 significance

level, to find out whether the length of time they have been playing video games as en-

tertainment affects their attitudes. The findings confirmed a statistically significant dif-

ference based on the number of years they have been playing video games (p = .013),

thus indicating that students who have been playing more years have a more positive

attitude towards using video games in collaborative learning. Table 5 and Fig. 3 show

that the mean increases as the number of years spent playing video games increases.
Table 3 Experience of playing video games regarding gender

Experience-Number of years spent playing video games Statistics

A B C D E χ2 p
Never <2 years 2–8 years 9–15 years >15 years
n = 30 n = 52 n = 56 n = 36 n = 19

n % n % N % N % n %

Men (n = 65) 3 4.6 4 6.1 24 36.9 23 35.4 11 16.9 45.062 .000

Women (n = 128) 27 21.1 48 37.5 32 25.0 13 10.1 8 6.2

Meaning of initials: n number of individuals, χ2 Chi-square, p p-value



Table 4 Frequency of playing video games as entertainment regarding gender

Frequency of playing video games as entertainment Statistics

A B C D χ2 P
Never Occasionally

(1–3 days a month)
Frequently
(1–3 days a week)

Every day

n = 56 n = 94 n = 35 n = 8

n % n % n % n %

Men (n = 65) 6 9.2 26 40 27 41.5 6 9.2 50.464 .000

Women (n = 128) 50 39.1 68 53.1 8 6.2 2 1.6

Meaning of initials: n number of individuals, χ2 Chi-square, p p-value
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To compare pairs of groups (that is to say, taking into account each option response

as a group as Table 5 shows), we conducted a post-hoc comparison. The results show a

statistically significant difference (α = .05 significance level) between groups A (never)

and E (>15 years; p = .036) in the total sample, showing more positive attitude students

who have played video games for more than 15 years.

Regarding the frequency of play video games as entertainment, we also performed

the Kruskal Wallis test for k samples of independent measures at an α = .05 significance

level to analyse if the time that students dedicate to playing video games generate

statistically significant differences among their attitudes towards collaborative learning

with video games. Table 6 and Fig. 4 show that the frequency of playing video games
Fig. 1 Experience of playing video games regarding gender



Fig. 2 Frequency of playing video games as entertainment regarding gender
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generates a statistically significant difference among their attitudes, and the attitude

becomes more positive as the students dedicate more time to playing video games.

Regarding the post-hoc comparisons between groups, a statistically significant

difference (α = . 05 significance level) exists between groups A and C (p = .000), A

and D (p = .029), and B and C (p = .030) in the total sample. These results show

that statistically significant differences exist between the following:

� students who never play video games and students who play frequently,

� students who never play video games and students who play every day, and

� students who play video games occasionally and those who play frequently.
Table 5 Attitude regarding the number of years spent playing video games (experience)

Experience-Number of years spent playing video games Statistics

A B C D E χ2 p
Never <2 years 2–8 years 9–15 years >15 years
n = 30 n = 52 n = 56 n = 36 n = 19
(Men = 3;
Women = 27)

(Men = 4;
Women = 48)

(Men = 24;
Women = 32)

(Men = 23;
Women = 13)

(Men = 11;
Women = 8)

M SD M SD M SD M SD M SD

Total sample n = 193 3.48 0.44 3.55 0.50 3.67 0.42 3.75 0.38 3.88 0.57 12.715 .013

Meaning of initials: M mean, SD Standard Deviation, χ2 Chi-square, p p-value



Fig. 3 Attitude mean regarding the number of years spent playing video games
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Finally, in terms of differences by gender, we performed a Mann Whitney U test with

a significance level of α = .05 to find out whether the gender affects their attitudes. As

Table 7 shows, the results indicate a statistically significant difference between the

groups (p = .042), showing more positive attitudes from the male students than from fe-

male students. Also, taking into account the gender and the variables related to experi-

ence and frequency of playing video games, Tables 3 and 4 show the results obtained.

Discussion
For the efficient integration of any new digital resource in educational practices, it is

important to focus on issues such as the educational training related to these resources

at initial training and in service training, teachers’ knowledge and teachers’ attitudes,

school resources, head teacher’s endorsement and government support. In this study,

we focused on pre-service teachers’ attitudes towards ‘collaborative learning with video
Table 6 Attitude regarding the frequency of playing video games as entertainment

Frequency of playing video games as entertainment Statistics

A B C D χ2 P

Never Occasionally
(1–3 days a month)

Frequently
(1–3 days a week)

Every day

n = 56 n = 94 n = 35 n = 8
(Men = 6;
Women = 50)

(Men = 26;
Women = 68)

(Men = 27;
Women = 8)

(Men = 6;
Women = 2)

M SD M SD M SD M SD

Total sample
n = 193

3.46 0.53 3.65 0.39 3.87 0.44 3.96 0.45 21.107 .000

Meaning of initials: M mean, SD Standard Deviation, χ2 Chi-square, p p-value



Fig. 4 Attitude mean regarding the frequency of playing video games as entertainment
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games’. Pre-service teachers’ attitudes form the basis to in-service teachers’ attitudes

and can affect the training they receive during their studies at university. In fact, if

pre-service teachers have a negative attitude towards an ICT resource or a new

methodology, they can refuse to use that resource or methodology and, even, can refuse

to receive teacher training related to that topic.

This study found that the University of Salamanca’s first-year pre-service primary

teachers showed a positive attitude towards collaborative learning with video games

(mean = 3.65, that is nearly the option “Agree” in the scale and it is above the midpoint

of the scale). These results are in line with other studies such as Bensiger (2011),

Cózar-Gutiérrez and Sáez-López (2016), Jenny et al. (2013), Pastore and Falvo (2010)

and Ray et al. (2014), thus showing that future teachers of different educational levels

have a positive attitude towards using video games in education. The benefits of using

video games in education include increasing students’ motivation, engagement and ac-

tive participation; promoting a positive attitude towards the learning process; contribut-

ing to achieving meaningful learning; incorporating visual representations in the

classroom; using student-centred teaching methodologies; and supporting diverse

learners. Furthermore, in Cózar-Gutiérrez and Sáez-López (2016), other benefit
Table 7 Attitude towards collaborative learning with video games taking into account the gender

Gender Statistics

Men
N = 65

Women
N = 128

U Z P Effect
size

M SD M SD

3.75 0.45 3.59 0.46 3415.5 −2.031 .042 0.15

Meaning of initials: M mean, SD Standard Deviation, U u-statistic, Z z-value, p p-value
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highlighted is the collaborative advantages of working in immersive environments.

Even, in terms of in-service teachers, K-8th grade teacher participants in The Joan

Ganz Cooney Center and VeraQuest (2012) pointed to increased collaboration among

students as a benefit of using video games as an educational resource.

It is commonly thought that young generations have more positive attitudes to the

use of video games in education because their childhood is surrounded by video games.

It is also thought that the next generations of teachers and teachers with more experi-

ence playing video games will have more positive attitudes to using video games in col-

laborative learning activities; our study supports this thought. Among two of the three

variables analysed in our study—experience and frequency of playing video games—stu-

dents who play video games for more years and who play more frequently have more

positive attitudes to using video games in collaborative learning activities. These results

align with those of Jenny et al. (2013) in which non-video game players and frequent

video game players have lower mean perception of the use of motion-based video

games in education than habitual video game players. Our findings show that the more

years and time students have played video games, the better attitudes they present to-

wards collaborative learning with video games. Also, in terms of the third variable, that

is to say, the gender, our findings show that male students have more positive attitude

towards collaborative learning with video games than female students.

These findings add to a growing body of literature on video games and education and

teachers’ attitudes towards them. Highlighting how these findings add to the existing

knowledge on the subject, firstly, the data is remarkable due to the size of our sample.

We obtained a larger sample size (193 primary pre-service teachers) than the other

studies cited previously on this work which used data from less than 100 pre-service

teachers. It allows a deeper insight into the attitude of pre-service teachers to video

games. Secondly, we focus on collaborative learning, one of the possible approaches

when video games are used in education, which allows the work between peers and

mixing the beneficial possibilities of video games and collaborative learning. Then, our

study provides data about this specific approach. Instead, other works focus on

teachers’ general opinion about the use of video games in education or on other specific

topics, for instance, motion-based video games or serious games. Thirdly, we only focus

on first year university pre-service primary teachers, taking into account that other

studies mix data from pre-service teachers and, also, in-service teachers, from different

levels. Our study allows a specific and thorough understanding about the attitudes of

future teachers (before working in a classroom as a teacher), of a specific educational

level (Primary Education) and at a specific moment on their studies (their first year at

the University).

Conclusion and future work
This study explored pre-service primary teachers’ attitudes towards collaborative learn-

ing with video games to examine whether they have a positive attitude when they start

their university studies, which can affect their training about this topic. The results ob-

tained provide information about one of the main factors that influences the integration

of video games in education. We obtained a large sample size (193 primary pre-service

teachers), which includes almost all the students who were studying in the first year at

this university during the 2014–2015 academic year. In conclusion, the male students
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and students who play video games for more years and who play more frequently have

more positive attitudes towards collaborative learning with video games, and then the

results confirm our hypotheses.

Our future work will study pre-service primary school teachers’ attitudes towards col-

laborative learning using a qualitative approach, e.g. interviews or focus groups, with

higher education students. This approach could enrich the analysis of this topic, allow-

ing a more thorough understanding. We will also continue working with university stu-

dents and conduct longitudinal studies with the same sample of students through to

the end of their degree. Furthermore, as the students have positive attitudes towards

collaborative learning with video games, the authors are working on an educational

proposal about collaborative learning with video games for pre-service primary

teachers’ training purposes. The training will not only provide examples and theories of

using video games in education, but will also implement the use of video games into

the training sessions. As our study shows, previous experience can make a difference;

thus, it is important to give future teachers the opportunity to test and play with differ-

ent video games.

Future studies also need to focus on the attitudes of a specific level of pre-service

teachers such as pre-service primary school teachers or pre-service secondary school

teachers. The benefits and uses of video games in education can differ depending on

the school level, and mixing the different levels can distort the analysis and comprehen-

sion of the results.

In any case, it is necessary to explore the attitudes of our future teachers and in-

service teachers and examine the relation between their attitudes and real teaching

practices. As the main characters in the educational process, the teachers and children

need to be comfortable with new practices to achieve the final objective of educational

system, which is the complete formation of the children.

Appendix A
Items of the “collaborative learning with video games scale”

1. Implementing digital games for collaborative learning in the classroom is

impossible.

2. I would like to use digital games for collaborative learning activities in the

classroom.

3. If I used digital games for collaborative learning activities in the classroom, I would

feel that I am wasting the class time.

4. Using digital games for collaborative learning in the classroom allows for greater

interaction between teachers and their students.

5. I worry that using digital games for collaborative learning discourages students

from exerting themselves in tasks and activities.

6. Using digital games for collaborative activities allows students to collaboratively

construct subject-based knowledge.

7. I think receiving training about using digital games for collaborative learning is a

waste of time

8. I worry that using digital games for collaborative learning is a distraction from, and

an impediment to, completing the course syllabus
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9. Using digital games for collaborative learning is a good strategy for the inclusion of

students with special educational needs.

10.Students who are working together when playing digital games pay more attention

to the opinions of other students.

11.I would use digital games for collaborative learning activities to encourage students

to share task responsibilities.

12.Students who play digital games collaboratively with their peers in the classroom

have better relationships with each other

13.I worry that using digital games for collaborative learning discourages students

from taking learning seriously.

14.Using digital games for collaborative learning enables students to learn to work

autonomously.

15.If my students asked to me to use digital games for collaborative learning activities

in the classroom, I would refuse

16.I would use digital games for collaborative learning activities to develop students’

life skills (for example, communication skills, mathematical competence,

competences in science and technology, digital competence, learning to learn

competence, social and civic competences, sense of initiative and entrepreneurship

competences and cultural awareness and expression)

17.Using digital games for collaborative activities/work helps students to explore ideas

and concepts more fully.

18.Students have greater autonomy in their learning when they participate in

collaborative activities using digital games

19.I think that using digital games for collaborative learning activities would increase

students’ self-esteem

20.Students would feel freer to share knowledge with other students if they used

digital games for collaborative activities

21.I believe that using digital games for collaborative activities increases students’

curiosity and motivation to learn more

22.Digital games facilitate the implementation of collaborative activities with students.

23.I believe that using digital games for collaborative activities increases student’s

motivation and ability to “take the initiative”. .

24.The discussions that occur between students working collaboratively within

digital games and around digital games develop their conceptual

understandings.

25.I would like to work in a school which supports the use of digital games for

collaborative learning activities with students.

26.I would be overwhelmed if I had to use digital games for collaborative learning

activities with students.

27.I think that using digital games for collaborative activities develops students’

creativity

28.The interactions between students working collaboratively within and around

digital games increases the level of student learning

29.I do not believe that using digital games for collaborative activities is an appropriate

or effective classroom methodology

30.I would never use digital games for facilitating collaborative learning activities.
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31.If there were sufficient resources within my school, I would definitely use digital

games to facilitate collaborative learning activities in the classroom

32.I believe that using digital games for collaborative activities in the classroom

facilitates the development of student’s subject-based knowledge.

33.I would like to collaborate with other teachers who are interested in using digital

games for collaborative learning activities in the classroom.
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