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Abstract

According to different authors, computer games not only teach contents and skills, but
also do so in a more efficient manner, allowing long-lasting learning. However, there is
still little consensus on this matter as different studies put their educational benefits into
question, especially when used without instructional support. An empirical study was
conducted to measure the effect of the educational game The Conference Interpreter on L2
vocabulary acquisition and perceived learning gains, as compared with a non-gaming
tool which replicated its contents. The results of pre-, post- and delayed tests showed that
students that had access to the contents via the video game performed statistically better
in the short run, found the materials more appealing and believed their vocabulary skills
had developed further than those in the control group. However, the regression model
showed that the actual enjoyment of the game seemed to have no effect on the students’
learning outcomes, neither according to their own estimation nor as determined by
testing. Of greater importance seemed to be extrinsic motivation, ie, their desire to play
based upon expected learning gains, prior knowledge of tested L2 vocabulary and per-
ceived difficulty of the educational contents.

Introduction

As different reports indicate (Entertainment Software Association, 2014; Interactive Software
Federation of Europe, 2014), there has been an increase in the number of video game players in
recent years. This trend seems to have paved the way for the use of video games in the classroom,
leading to the design and implementation of educational computer games, also called serious
games, on the part of educators, trainers and researchers. Although this may be seen as “a mad
rush to pour educational content into games in an ad hoc manner” (Gunter, Kenny & Vick,
2008), different authors suggest that computer games offer a complete immersion in any type of
activity, which makes them optimal tools for education (Cairns, Cox & Nordin, 2014; Warburton,
2009). Furthermore, it is argued that video games not only teach contents and skills, but also do
so in a more efficient manner, allowing long-lasting learning (Nesselhauf & Tschichold, 2002;
Rama, Black, van Es & Warschauer, 2012). According to Wrzesien and Alcaniz Raya (2010),
educational games are powerful and effective tools since they “create personal motivation and
satisfaction [. . .] reinforce skill mastery and accommodate multiple learning styles and abilities”
and “provide a context for interactive decision-making.” Motivation is also identified as a powerful
factor in education (Anderman & Dawson, 2011), which has a positive effect especially in the field
of digital game-based learning (Graesser, Chipman, Leeming, Biedenbach & Graesser, 2009).
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Practitioner Notes
What is already known about this topic

» Computer games favour vocabulary acquisition in second language learning.

* Learners typically report more interest in games than in conventional instruction.

« Different studies suggest there is no difference between educational computer games
and conventional instruction.

« Different authors claim that games can be detrimental to learning, especially if they do
not include instructional support.

What this paper adds

* Educational games as stand-alone learning tools facilitate short-term L2 vocabulary
acquisition over traditional instruction, although their effect dilutes with time.

« Differences in L2 vocabulary acquisition between educational games and conventional
instruction are small.

 Cognitive engagement plays a more important part in L2 vocabulary acquisition than
the feeling of fun during game play.

Implications for practice and/or policy

 Educators and game developers should consider integrating learning objectives into
game dynamics for educational games to be effective stand-alone learning tools in
terms of cognitive gains.

* Educational video games should include elements like progress lines or debriefing
screens to raise students’ cognitive engagement and maximise their impact in terms of
learning gains.

* Return on Educational Investment may be maximised by providing educators with
intuitive tools to create and/or adapt contents for existing games to meet specific
learning needs.

Schwienhorst (2002) and Anderson, Reynolds, Yeh and Huang (2008) suggest that video games
provide a realistic sociocultural context that favours second language learning. Specifically, dif-
ferent authors state that games are effective tools in the field of L2 vocabulary acquisition
(Abrams & Walsh, 2014; Amoia, Gardent & Perez-Beltrachini, 2011; Chiu, 2013; Connolly,
Stansfield & Hainey, 2011; Huyen & Nga, 2003; Pasfield-Neofitou, 2014).

However, some authors suggest that claims concerning the educational effectiveness of games are
merely based upon “positive outcomes” in relation to motivation “rather than their effectiveness
as standalone knowledge acquisition mechanisms” (Gunter et al, 2008). Brom, Preuss and
Klement (2011) state that studies comparing the instructional effectiveness of games to more
conventional forms of instruction show mixed results: “a) in most studies investigating motiva-
tion, learners reported more interest in simulation/game activities than in the conventional
instruction but that this is not necessarily linked with better learning; b) in studies investigating
cognitive performance immediately or shortly after the treatment, games were usually at least as
effective as other kinds of instruction but only rarely better [...]; and c) that games can be
detrimental to learning if they do not include instructional support.” O’Neil, Wainess and Baker
(2005) affirm in fact that “games themselves are not sufficient for learning,” and other authors
advocate for instructional support in the use of video games in order to achieve the desired
learning outcome (Kirschner, Sweller & Clark, 2006; Leemkuil, de Jong, de Hoog & Christoph,
2003; Tobias & Fletcher, 2007). In line with this, Garris, Ahlers and Driskell (2002) highlight the
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importance of the debriefing process in game-based education since it is “critical to making the
link between game activities that may take place in a fantasy world and the application of game
experiences to the real world.” Other authors suggest that instructional games themselves may
not motivate learners, and therefore, other sources of motivation may also be necessary to
achieve satisfactory learning results (Costabile, De Angeli, Roselli, Lanzilotti & Plantamura,
2003). As regards learning outcomes perceived during game play, McMullen (1987) claims that
video games have no effects on the learning outcome, although players believe they do. In line
with this, Iten and Petko (2014) state that although enjoyment of a learning game has an effect
on “gains in motivation to continue engaging with the subject matter being taught,” it has “no
discernible effect [. . .] on self-reported or tested learning gains.”

Research questions and hypotheses
Based on the literature review, the following research questions were examined:

» Can video games teach educational contents in the field of L2 vocabulary acquisition without
the aid of instructional support?

* Are educational video games more effective than conventional education in terms of L2
vocabulary acquisition as stand-alone learning tools?

* Do educational video games favour long-lasting learning of L2 vocabulary?

« Is intrinsic motivation in digital game-based learning a predictor of L2 vocabulary learning
success?

 Does intrinsic motivation have an effect on self-reported learning gains?

To address these questions, the hypotheses of the study were formulated as follows:

H1: Students from Group A would increase their L2 vocabulary via The Conference Interpreter game without
the aid of instructional support.

H2: Students from Group A would exhibit greater knowledge of L2 vocabulary immediately after the
treatment.

H3: Students from Group A would exhibit greater knowledge of 1.2 vocabulary six weeks after the treatment.

H4: The more fun experienced during game play, the greater achievement in terms of L2 vocabulary
acquisition students from Group A would exhibit.

H5: The more fun experienced during game play, the higher degree of perceived learning gains students from
Group A would report.

Methods

Sample

The participants for this study were students of English as a Second Language in the second year
of the degree in Translation and Interpreting at the University of Alicante holding a B2-C1 level
of English (Common European Framework of Reference for Languages). The 65 students enrolled
in this module were randomly assigned to Group A or Group B before the beginning of the
experiment, although two of them did not show up and another four missed some of the sessions.
In total, 59 students of Spanish nationality aged 19 and 20 years participated in the experiment
(51 girls and 8 boys).

Materials

A number of studies which compare different methodologies and contents, such as explicit tuition
versus computer games (see Miller & Hegelheimer, 2006; Rossiu & Papadakis, 2008; Yip & Kwan,
2006) or under different conditions (see Wijers, Jonker & Kerstens, 2008), show mixed results in
terms of the effect of games in education. The purpose of our research was to isolate the gaming
elements by equalling the rest of variables (stand-alone materials, identical educational contents,
time of exposure to materials, etc) so that any difference in the learning outcomes could be
attributed to this rather than to different approaches being applied. Therefore, although peda-

© 2015 British Educational Research Association



Educational games for L2 vocabulary acquisition — 267
i
THE G5

Opciones

Créditos

-
I

4 ljm
o

THING FPOTION. S@%

dispositivo

Figure 2: A screenshot from the game

gogical intervention is the norm in L2 vocabulary classes, we decided to present both groups with
equivalent stand-alone materials: (1) an educational game called The Conference Interpreter
(Calvo-Ferrer et al., 2013) and (2) a booklet replicating its contents. The contents were created by
the researchers from online videos containing a high frequency of specialised vocabulary, namely
videos of presentations of smartphones and tablets and their operating systems. The Conference
Interpreter (Figure 1) simulates a conference that players have to simultaneously translate using
the correct terminology. This is done by listening to different speakers in English and completing
the translation into Spanish that appears at the bottom of the screen. Students have to select the
right terms, which are elided in the Spanish text, like in conventional multiple-choice exercises
(Figure 2). The game was created with the objective of developing students’ terminology and
interpreting skills such as divided attention, short-term memory and anticipation (see Mitchell,
2001; Pérez-Luzardo Diaz, 2005). However, as Gunter et al (2008) suggest, “the act of placing
educational content inside a game does not guarantee that it will succeed in achieving a fun,
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GRUPO 1
MODALIDAD 1
Apple_1

1. Hoy presentamos el iPad2, el iPad de generacién. Bien, ;Qué es ol
iPad2? ;Qué hemos aprendido? ¢ Qué podemos mejorar. Bueno, es un disefio completamente
nuevo.

a) primera b) segunda c) tercera d) cual

2. No es una modificacién. No tiene mas mejoras generales. Tiene un duseﬂo completamente
nueve. Y en primer lugar: es tremendamente més

a)lento b) répido ) duro ) faci

3. Tenemos un nuevo chip, el @ les ha ocumdo a nuestros mejores
ingenieros, y es fantastica.

THE Gk

CONFERENGE
INTERPRETER

a) A5 b) AB c) A7 d) AB
4. Lleva de nicleo. Dos internos. Lo que nos
permile obtener el doble de velocidad en rendimiento de la CPU.
a) triple b) doble c) planas d) tridimensionales
5. Pero en lo que realmente nos hemos esmerado es en la potencia
Gréficos hasta nueve veces mas rapidos.
a) de usuario b inicial ©) principal d) gréfica
6. Los aqul son una maravilla. Mismo bajo consumo que el Ad. No
queremos perder ni una pizca de la milica duracién de la baterfa.
a) gréficos b) pixeles c) videos d) megas
7. Y aunque haya otros modeios a la venta creo que éste va a ser el primer tablet de doble
niicleo que se va a distribuir en serie serie. EI A5 es... realments un... todo un logro y nos va a
dar algo que es hasta el doble de en rendimiento de la CPU , y hasta nueve
vBces mas rapido en graficos.
a) lento b) répida c) duro d) facil
8. Y el primer iPad no era poca cosa casa. Bueno, mucho més répido con el AS. En segundo
lugar, hemos i de videa.
a) cuentas b) claves ©) conexiones. d) camaras
9. Tenemos una camara detrés, y olra camara frontal, en la parte
delantera. En unos minutos vamos a hablar de ello.
The Conference Interpreter Project a) delantera b) trasera c) cenital lateral
10. También hemos incorporado un como el que teniamos en el iPhone y
Lengua B(lll) Inglés en eliPod Touch .
a) tiroscopio icroscopio c) giroscopio d) telescopio
11. Bueno, habiendo morporado esto, una de las cosas méas sorpnendenl.a del
HOJA DE RESPUESTAS esquees més fino.
a)iPad b) iPhone c) iPad 2 d) iPod Touch
12. No algo més fino. Un tercio mas fino. Treinta y tres y tres por ciento mas fino. Asi es como
ha quedado. Si miramos los nimeros... Mirando los nimeros bajar de mm.
Lunes 12 diciembre 13:00 - 15:00 Fl2-09P a 8,8 mm. de ancho es increible.
Martes 13 dici 13:00 - 15 Fir2-09P a)33.24 b)23.24 c)13,34 d) 13,24
_'“ aﬂmb‘_g sl o 13. Y a los que tenéis un iPhone 4: el nuevo iPad 2 es de hecho mas fino que vuestro
Miércoles 14 de diciembra 13:00-1500  FU209P . Estamos muy, muy conlentos por esto.
Jueves 15 de dicembre. 15:00 - 17:00 FI3-13P a)iPod 4 b) iPhone 3G d) iPhone 4 d) iPad
00 — 15 14. Y cuando lo tienes en la mano a sensacién es completamente diferente. Y el resto de tablets
Viemes 15 de diciembre 13:00-15:00  FU209P QU G sacAnto, B ytia S0 Wkiss s orisese o o e et
parecen a éste ni de lejos.
a) onginal b) nuevo ©) anterior

@) antiguo
15. No salo es més grueso, también es mds ligero, pasandude 1,5 libras a 1,3. Alumejwno
parece mucho, pero cuando consigues bajar a 1,5 libras, wr

NOMBRE Y APELLIDOS: mucho. Y se nota que es algo més ligero.

a) cinco b) diez ¢) veinte d) quince

DNIPASAPORTE:

Figure 3: Booklet replicating the contents of the game

motivating experience; meeting educational goals; or being a commercial success.” In line with
this, the application was designed with the clear objective of being both an engaging and enter-
taining tool, in accordance with the principles of game design and player engagement theories
(see Fullerton, 2008; Koster, 2004; Salen & Zimmerman, 2003; Schell, 2008), and a useful tool
for educators, for which the RETAIN model (Gunter et al, 2008), the ARCS instructional design
model (Keller, 1987) and the EGameFlow scale (Fu, Su & Yu, 2009) were particularly observed
during its development. As different authors suggest, “to achieve an optimal learning effect, the
fun of the game needs to be closely linked to the learning process” (Iten & Petko, 2014). Seventeen
different versions of the video game were released and tested by second language learners other
than the participants in the experiment whose feedback was analysed in order to ensure the
highest possible level of user playability and engagement. The booklet, which was given to stu-
dents from the control group (Group B), replicated the contents of the video game, also in the form
of multiple-choice exercises that students were required to complete as they listened to the
different audio files (Figure 3). Thus, while the game was developed with an instructional focus
and its contents related to the curriculum, it included—as opposed to the booklet—different
rewards, score tables and power-ups, provided instant feedback and its audio files were broken
into different stages that students had to complete in order to move on to the next level.

Instruments
In line with the hypotheses of the study, different questionnaires were developed by the research-
ers to collect quantitative data regarding L2 vocabulary acquisition, student motivation and
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perceived learning outcomes: (1) a knowledge test on mobile operating systems vocabulary given
as pre-test, post-test and delayed test, (2) a post-test questionnaire on student motivation as
developed by Guay, Vallerand and Blanchard (2000), and (3) a post-test questionnaire on stu-
dents’ perceived learning outcomes. The knowledge test aimed to assess students’ knowledge of
mobile operating systems terminology. In particular, students were asked to translate from
English into Spanish 63 terms (Cronbach’s o. = .84), which were directly taken from the materials
provided via both the video game and the booklet. To ensure the correct understanding of the
terms, sufficient context was provided, although only the translation of the actual terms was
assessed. The same test was also given as a post-test and a delayed test. The post-test question-
naires on motivation and on perceived learning outcomes aimed to measure on a 5-point Likert
scale (strongly disagree, disagree, neither agree nor disagree, agree, strongly agree) the extent to which
students (1) found the materials motivating and (2) believed to have developed their L2 skills
during the treatment. An exploratory factor analysis using principal components analysis with
varimax rotation was conducted, and each construct was checked for reliability with Cronbach’s
a coefficients. The questions covered aspects related to both intrinsic motivation (five items,
Cronbach’s oo = .95), extrinsic motivation (five items, Cronbach’s o. = .8 1) and perceived learning
gains (seven items, Cronbach’s oo =.73). As control variables, students were asked to complete a
placement test (Cambridge University Press, n.d.) to measure their proficiency in English
(M=6.56, SD=1.02) and to measure on a 5-point Likert scale whether they had found the
contents of the video game easy to learn (M = 3.93, SD=1.07) (Table 1).

Procedure

The experiment was carried out throughout 5 consecutive days. On the first day, students were
given 1 hour to individually complete the pre-test questionnaire on mobile operating systems
vocabulary and were randomly assigned to the different groups. Subsequently, students inter-
acted individually with either the game or the booklet on 3 consecutive days in 2-hour sessions,
under the supervision of their teachers, who, however, did not provide any help other than setting
up the materials (Figure 4). On the fifth day, students were given 2 hours to complete the post-test
questionnaire on mobile operating systems vocabulary, the post-test questionnaire on student
motivation and the post-test questionnaire on perceived learning outcomes. No literature was
found on the most adequate time to deliver a delayed test to measure long-lasting learning of L2
vocabulary. In fact, some authors measure long-term vocabulary retention several days (Bloom &
Shuell, 2014), 2 weeks (Wu, 2014), 3 weeks (Groot, 2000), a month (Ellis, Tanaka & Yamazaki,
1994) and even 3 months (Elley, 1989) after the period of practice. Finally, 6 weeks after the
treatment, students were given 1 hour to individually complete the delayed test in line with Brett,
Rothlein and Hurley (1996), and in coincidence with their English course final exam to ensure all
of the students would sit the test. Also, students were not informed about this to prevent them
from revising for the delayed test nor did they have access to the learning materials other than
during the period of practice with the gaming application and the booklet. All tests were com-
pleted under the supervision of a classroom teacher.

Data analysis

One-way between-subjects variance analyses (ANOVA) were carried out to investigate the effect of
the materials on L2 vocabulary acquisition, motivation, and perceived learning outcomes. For the
knowledge tests on mobile operating systems vocabulary (pre-test, post-test and delayed test), the
total number of correct answers was calculated and presented as a total score ranging from O to
63 points. For the post-test questionnaires on student motivation and on students’ perceived
learning outcomes, the mean score of the different questions (on the Likert scale ranged 1-5) was
calculated. In order to evaluate whether, along with other independent variables, motivation
could account for any between-subjects differences in L2 vocabulary acquisition and perceived
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Table 1: Descriptive statistics for questionnaire items
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Index variable Sample item M SD n
Perceived learning gains I feel that [ have developed my L2 listening skills using 4.32 .706 59
(seven items, the materials
Cronbach’s o= .73) I feel that I have developed my L2 grammar skills using 2.53 .897 59
the materials
I feel that I have developed my L2 vocabulary skills using 4.22 .744 59
the materials
I feel that T have learnt about the contents of the 3.81 .798 59
materials
I feel that I can reproduce the information containedin ~ 3.22  .696 59
the materials
I feel that I can translate vocabulary from the materials  3.36  .689 59
into Spanish
I feel that I can translate vocabulary from the materials  2.93  .666 59
into English
Intrinsic motivation (five I find the materials fun 3.71 1.068 59
items, Cronbach’s I felt motivated while I was using the materials 3.32 1.345 59
0=.95) I enjoyed using the materials 3.29 1.145 59
I would like to use the materials again 3.54 1.222 59
I would like to use the materials in my classes 3.03 1.273 59
Extrinsic motivation (five I would like to use the materials again to developmy L2~ 4.25  .883 59
items, Cronbach’s listening skills
a=.81) I would like to use the materials again to developmy L2 2.49 954 59
grammar skills
I would like to use the materials again to developmy L2  3.76  .773 59
translator skills
I would like to use the materials again to develop my L2 ~ 4.05 1.007 59
vocabulary skills
I would like to use the materials again to obtain higher 3.10 1.335 59
grades in my classes
Perceived difficulty of the I find the materials easy to learn 393 1.07 59

materials

Note: 5-step Likert scale: 1 = strongly disagree; 5 = strongly agree.

Figure 4:

Students interacting with the game
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Table 2: Descriptive statistics for pre-, post- and delayed knowledge tests by
intervention group

Moment Group M SD n
Pre-test Experimental 17.88 4.777 32
Control 15.81 5.008 27
Total 16.93 4.951 59
Post-test Experimental 35.56 6.490 32
Control 31.63 7.045 27
Total 33.76 6.976 59
Delayed test Experimental 3041 7.224 32
Control 27.59 8.063 27
Total 29.12 7.684 59

learning gains, multivariate linear regressions with simultaneous inclusion of all independent
were carried out. Such analyses were performed using the SPSS 22.0 statistical software with the
significance level set at .05.

Results

Learning gains without instructional support

The analysis of the scores of the different knowledge tests on specialised vocabulary by students
from Group A showed that there were statistically significant differences (F[2, 62]=172.62,
p <.001) between the different moments when the test was delivered, and that their effect size was
high (partial n? = .848) according to Cohen (1988). Specifically, there were statistically signifi-
cant differences between (1) pre-test and post-test (MD =-17.688, p <.001, 95% CI [-20.194,
—15.181]), (2) pre-test and delayed test (MD =-12.531, p <.001, 95% CI [-15.322, -9.741])
and (3) post-test and delayed test (MD = 5.156, p <.001, 95% CI [3.070, 7.243]), which indi-
cates that The Conference Interpreter game helped students gain L2 vocabulary without the aid of
instructional support.

Comparison of the two groups with regard to learning effectiveness

The analysis of the scores of the different knowledge tests on specialised vocabulary showed that:
(1) there were no statistically significant differences (F[1, 57] =2.606, p=.112) between the
experimental group (M = 17.88, SD =4.777) and the control group (M =15.81, SD = 5.008) as
to knowledge of mobile operating systems vocabulary prior to the beginning of the experiment,
which indicates that both groups were equivalent at that point, (2) statistically significant differ-
ences (F[1, 57]=4.973, p=.030) resulting from the analysis of the scores of the post-test on
knowledge of mobile operating systems vocabulary were found between the experimental group
(M =35.56, SD = 6.490) and the control group (M = 31.63, SD = 7.045), which indicates that
students from Group A exhibited a greater level of achievement in terms of L2 vocabulary
acquisition than those from Group B at the conclusion of the treatment, even though their effect
size (partial N = .080) was small according to Cohen (1988), and (3) no statistically significant
differences (F[1, 57] = 1.997, p=.163) resulting from the analysis of the scores of the post-test
on knowledge of mobile operating systems vocabulary were found between the experimental
group (M = 30.41, SD = 7.224) and the control group (M = 27.59, SD = 8.063), which indicates
that students from Group A exhibited a similar knowledge of mobile operating systems vocabu-
lary to those from Group B 6 weeks after the treatment (Table 2).

Influence of intrinsic motivation on L2 vocabulary acquisition
In order to ascertain whether intrinsic motivation in digital game-based learning, ie, enjoyment
of the game, could be a predictor of L2 vocabulary learning success, a linear regression was
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Table 3: Influence of measured independent variables on L2 vocabulary acquisition (63 items, o =.84)

Factor B SE B T p
Constant 4.471 10.839 412

Prior knowledge of tested L2 vocabulary (63 items, o = .84) 521 194 384 2.686 .013
Intrinsic motivation (five items, Cronbach’s o =.95) .562 1.325 .065 424 675
Extrinsic motivation (five items, Cronbach’s oo =.81) 6.858 2.043 .537 3.356 .003
Perceived learning gains (seven items, Cronbach’s oo =.73) 7.740 2.642 449 2930 .007
Proficiency in English (M = 6.56, SD=1.02) 1.766 858  .279  2.058 .050
Perceived difficulty of the materials (M = 3.93, SD=1.07) 1.591 .87 268 1.829 .079

Note: n=32; R* =.590; Adjusted R* = .491; F(6,25)=5.992, p=.001.

Table 4: Influence of measured independent variables on perceived L2 vocabulary learning gains (seven items,

a=.73)
Factor B SE B T p
Constant 1.807 .611 2.956
Prior knowledge of tested L2 vocabulary (sixty-three items, —-.003 .014 -.041 -.224 824
o=.84)
Intrinsic motivation (five items, Cronbach’s a.=.95) .030 .087 .061 352 .728
Extrinsic motivation (five items, Cronbach’s oo =.81) 414 138 .560 3.009 .006
Post-test on 1.2 vocabulary (sixty-three items, Cronbach’s .033  .011 .569 2.930 .007
o=.84)
Proficiency in English (M = 6.56, SD=1.02) -.059 .059 -.162 -999 327
Perceived difficulty of the materials (M = 3.93, SD=1.07) -142 .053 -412 -2.657 .014

Note: n=32; R? = .481; Adjusted R*> = .356; F(6,25) = 3.854, p=.007.

calculated. As the dependent variable, Group A post-test scores were used. Overall, this model
explained 59% of the variance (F[6, 25]=5.992, p=.001), although intrinsic motivation
seemed to have no significant effect (8=.065) on the learning outcomes. In contrast, extrinsic
motivation, ie, desire to play based upon expected learning gains, had a positive influence on
learning gains (8=.537). Students’ perceived learning gains (8 =.449), previous knowledge of
tested L2 vocabulary (8=.384) and proficiency in English (f=.279) were also significantly
influencing factors in the regression model used (Table 3).

Influence of intrinsic motivation on perceived L2 vocabulary acquisition

To analyse whether intrinsic motivation had any effect on self-assessed L.2 vocabulary learning
gains, a linear regression was calculated, for which the results of the questionnaire on students’
perceived learning outcomes were used as the dependent variable. The regression model, which
explained 48.1% of the variance (F[6, 25] = 3.854, p=.007), showed that intrinsic motivation
had no significant effect (8=.061) on the dependent variable. In contrast, extrinsic motivation
(B=.560), students’ performance in L.2 vocabulary post-test (8 = .569) and perceived difficulty of
the materials (8 =—.412) seemed to play a part in students’ self-assessed learning gains. Moreo-
ver, proficiency in English (8=-.162) and previous knowledge of tested L2 vocabulary
(B=-.041) seemed to have no influence in the regression model used (Table 4).

Discussion

This paper analysed whether the educational game The Conference Interpreter can teach L2 spe-
cialised vocabulary without the aid of instructional support, and explored whether it is more
effective than conventional education for such purposes. It also analysed whether motivation,
along with other variables, is a predictor of L2 vocabulary acquisition and self-assessed learning
gains.
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The first hypothesis, which anticipated that students from Group A would increase their 1.2
vocabulary via The Conference Interpreter game, arose from claims which suggest that “games
themselves are not sufficient for learning” unless accompanied by instructional support (see
Kirschner et al, 2006; Leemkuil et al, 2003; O'Neil et al, 2005; Tobias & Fletcher, 2007). The
results showed statistically significant differences in the pre-, post- and delayed knowledge tests
delivered to students from Group A, which indicate that the educational game The Conference
Interpreter improved their L2 vocabulary skills without the aid of instructional support, thus
supporting H1. This is consistent with other findings on digital game-based L.2 vocabulary learn-
ing (see Abrams & Walsh, 2014; Amoia et al, 2011; Chiu, 2013; Connolly et al, 2011; Huyen &
Nga, 2003; Pasfield-Neofitou, 2014), and suggests games may be suitable stand-alone learning
tools if the contents or skills being tested are adequately implemented into the game dynamics, ie,
if the training objectives correspond to the skills put into practice during game play, as Belanich,
Sibley and Orvis (2004) suggest.

Unlike other studies which show no difference between educational computer games and conven-
tional instruction (see Annetta, Minogue, Holmes & Cheng, 2009; Rosas et al, 2003; Wrzesien &
Alcaniz Raya, 2010), the post-test revealed statistically significant differences in vocabulary
acquisition between the students using the game and those using the booklet. The second hypoth-
esis, which suggested that students from Group A would exhibit significantly greater achievement
in terms of L2 vocabulary acquisition than those from Group B immediately after the treatment,
was thus supported. However, although statistically significant, the differences in L2 vocabulary
acquisition between groups were smaller than expected. In fact, although scoring approximately
twice as much as in the pre-test, students’ average post- and delayed knowledge tests results were
low, getting only around half of the questions right. The specialised vocabulary contained in the
materials (mobile operating systems terminology), the students’ background (translation and
interpreting) and the limited period of practice with the materials (6 hours) are believed to have
had a detrimental effect on the number of questions answered correctly and that a change in any
of these variables would have resulted in higher average scores. What is more, although not
significant, the differences in the pre-test might have contributed, among other factors, to the
existence of such statistically significant differences in the post-test. On the other hand, such group
differences in L2 vocabulary acquisition diluted in the delayed test, thus not supporting claims that
video games allow for long-lasting learning more so than conventional instruction (see Nesselhauf
& Tschichold, 2002; Rama et al, 2012). The third hypothesis, which anticipated that students from
Group A would exhibit greater knowledge of L2 vocabulary six weeks after the treatment, had to be
discarded. In this study, digital game-based learning seemed to favour L2 vocabulary acquisition
over traditional instruction in the short run, although not in the medium-long run. This may be
due to anumber of possible reasons. One possible explanation is that, considering that both groups
had access to identical educational contents, more training might have been necessary for the
differences to become more evident. Further research is needed to ascertain whether a combina-
tion of digital game-based learning and traditional instruction (eg, by means of debriefing ses-
sions) may improve L2 vocabulary retention in the long run as well as to investigate the correlation
between the amount learned and the passage of time in order to understand for how long
educational games may favour L2 vocabulary acquisition over traditional instruction and, most
importantly, to analyse whether digital game-based learning may actually accelerate forgetting
rates, as the results may also suggest. On the other hand, mainly a recurrent set of the termslearnt,
as determined by the post-test, was forgotten when measured at the delayed test. It should be
analysed whether word type may have a greater effect on the length of the recall period as
compared with other variables like frequency (see Alcaraz-Marmol, 2010; Brown, 1993; Nagy,
Herman & Anderson, 1985) or metacognitive awareness (see Boulware-Gooden, Carreker,
Thornhill & Joshi, 2007; Cubukcu, 2008; Rasekh & Ranjbary, 2003).
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The study also looked into the motivational variables that may have had an effect on tested L2
vocabulary acquisition and on students’ perceived learning gains. The fourth hypothesis, which
anticipated that Group A L2 vocabulary gains could be explained, among other factors, on the
basis of the perception of fun playing the educational game, had to be discarded, since the
analysis showed no correlation between intrinsic motivation and tested vocabulary acquisition.
In contrast, extrinsic motivation and students’ perceived learning gains had a greater influence
than expected. These results can be interpreted to mean that students’ desire to play based upon
expected learning gains and anticipation of such gains plays a more relevant part in the learning
that goes on in digital game-based education. This is consistent with other studies which question
the actual interrelation between fun and learning (see Okan, 2003; Brom et al, 2011) and which
suggest that extraneous cognitive load interferes with learning (Paas, Renkl & Sweller, 2003). In
conclusion, although it is widely accepted that digital game-based learning favours intrinsic
motivation over traditional education, the results of this study seem to highlight the need for
further empirical evidence to ascertain whether intrinsic motivation may indeed result in signifi-
cant learning gains.

The fifth hypothesis, which anticipated that Group A self-assessed L.2 vocabulary gains could be
explained, among other factors, on the basis of the perception of fun playing the educational
game, also had to be discarded. According to this study, factors influencing perceived learning
gains were extrinsic motivation, prior knowledge of tested L.2 vocabulary and perceived difficulty
of the materials. Thus, it seems that students’ anticipated gains depended greatly on the potential
learning benefits they could obtain from the educational game rather than on the actual fun they
had during game play. Students’ metacognitive awareness and learning difficulty seemed also to
play a more important part than the fun factor as regards self-assessed L2 vocabulary gains,
which is consistent with previous literature (Iten & Petko, 2014).

Taken together, the results of this study seem to challenge the notion of fun during game play as
a determining factor in the learning that goes on in games, although intrinsic motivation has
often been depicted as the cornerstone of student engagement and, ultimately, as the reason
underlying the use of games in education. There are a number of plausible explanations for these
results: first, the innovative elements which are intrinsic to video games (moving elements,
power-ups, sound effects, scores, animations, etc) may distract players, who may end up focusing
on aspects different from the learning objectives (see Papastergiou, 2009). Second, educational
video games, still seen as an innovative tool in educational settings, may make students overex-
cited, which may also result in a distraction from their educational contents (see Wrzesien &
Alcaniz Raya, 2010). Third, students motivated to learn have been typically reported to achieve
better learning outcomes than those with lower degrees of motivation (McCann & Garcia, 1999;
Pintrich, 2003). Thus, students willing to play based on expected learning gains may actually
achieve learning objectives more easily than those more reluctant to play educational games. This
seems to suggest that educational game design should keep the right balance to achieve the
desired learning outcomes: on the one hand, games should be intrinsically motivating to attract
and engage students. On the other hand, they should be extrinsically motivating so that students
become aware of their efficacy as learning tools in order to maintain cognitive engagement
during game play.

However, several limitations must be taken into consideration when interpreting these results.
First, the delayed test was delivered six weeks after the period of practice, in line with previous
literature (Brett et al, 1996). It is supposed that an earlier delivery may have brought about
different results or, alternatively, may have provided a deeper insight as to when differences in L2
vocabulary learning between the gaming application and the booklet were still statistically sig-
nificant. Further research should allow for spaced delayed tests in order to accurately identify
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retention patterns in L.2 acquisition via educational games. Second, participants who took part in
the experiment were all university students aged 19 and 20. It would be important to ascertain
the validity of the study with other populations such as the working and elderly. Third, the
present study assessed the acquisition of L2 specialised vocabulary, namely mobile operating
systems terminology. The implications of this are twofold: on the one hand, less specialised
terminology may have resulted in different learning outcomes, both in the short and in the long
run. On the other hand, there may be a correlation between students’ level of technological
affinity and learning outcomes. This is in line with some authors who suggest that, as a result of
extensive contact with technology, younger individuals have developed advanced cognitive and
learning skills (McNeely, 2005; Prensky, 2001; Skiba & Barton, 2006). Although there is a large
body of research that argues the opposite case (Bennett, Maton & Kervin, 2008; Bullen, Morgan
& Qayyum, 2011; Helsper & Eynon, 2010), future research should look into the correlation
between L2 vocabulary acquisition in digital game-based environments and students’ proficiency
in video games.

Concluding remarks

The results of this study, along with previous literature, raise important issues for educational
game developers and educators. First, it shows that games may be effective stand-alone learning
tools if the learning objectives are properly integrated into the game dynamics, although its
combination with complementary classroom activities may increase their potential by raising
students’ metacognitive awareness. Secondly, the small differences in terms of L2 vocabulary
acquisition between the educational game and the booklet, along with previous studies (see Hays,
2005), may indicate that educational games do not favour cognitive performance considerably
over traditional instruction. These results may question the need for educational games in terms
of Return on Educational Investment. Probably, just some other teaching materials designed for
identical purposes might have drawn better results in terms of Return on Educational Investment
than the video game. However, since the study aimed to ascertain whether an educational game
could teach L2 vocabulary both without the aid of instructional support and more efficiently than
traditional education, a gaming application was devised for the purposes of the experiment. To
maximise Return on Educational Investment, some authors advocate for the development of
instructor-oriented authoring tools for digital game-based learning (Torrente, Moreno-Ger,
Fernandez-Manjon & Sierra, 2008). In addition to this, we also suggest providing educators with
intuitive tools to create new contents therefore and adapt existing ones to meet specific learning
needs.

Finally, the results show that intrinsic motivation by itself seems to have a small effect on learning
outcomes and that students’ expected learning gains may have a bigger impact on cognitive
performance than the feeling of fun. These findings highlight the importance of creating mecha-
nisms to activate students’ cognitive engagement during game play. This could be done by includ-
ing in-game elements to raise students’ cognitive engagement, such as progress lines or debriefing
screens. The results suggest that educational games should also minimise the presence of extra-
neous elements which could increase students’ cognitive load and distract them from achieving
the desired learning outcomes. This poses a great challenge for game developers, since the
minimisation of in-game elements may also result in student disengagement and unsatisfactory
results.

In conclusion, our findings suggest that educational games can operate as stand-alone tools for
L2 vocabulary acquisition if the learning objectives are part of the game dynamics, although
their effect may only be slightly bigger than conventional education and that factors like cognitive
engagement or perceived difficulty may play a more important part in the learning that goes on
in digital game-based learning than the feeling of fun during game play.
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Statements on open data, ethics and conflict of interest

A copy of The Conference Interpreter video game can be downloaded for educational purposes from
hdl.handle.net/10045/39015. Furthermore, free access to the data obtained during the experi-
ment is provided via hdl.handle.net/10045/46440. All participants’ data were treated confiden-
tially and anonymously, and stored and used in compliance with the Spanish Data Protection Act
(LOPD 15/1999). All the subjects understood and agreed to their participation in the study prior
to the beginning of the research, and were duly informed of both the purpose of the experiment
and their right to withdraw at any moment therefrom. No incentive to participate in the research
was used in order to avoid a bias in sampling. None of the participants in the research considered
themselves to have any disability or to be in any vulnerable circumstance prior to the beginning
of the study, and all instruments and materials used were made available to all participants at the
end of the study in order to minimise the effect of the experimental design. The author reports no
financial or other conflict of interest relevant to the subject of this paper.
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