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Abstract: Academic literature assumes that educational video games are a powerful tool to 
motivate and to engage students in their learning process. Nevertheless extant literature delving into 
the effectiveness of educational video games shows controversial results. Moreover, experimental 
research aiming to prove the superiority of educational video games over other teaching 
methodologies is scarce. This study´s main goal is to test the effectiveness of an educational video 
game in English vocabulary acquisition. An experimental design was used in order to compare the 
effectiveness of three different learning materials: an educational video game, pen and paper 
exercises, and video clips. Main results suggest a higher vocabulary acquisition in the educational 
video game condition than in the pen and paper and video clips conditions, being this vocabulary 
acquisition statistically significant. These results suggest that educational video games can be 
effectively used to learn a foreign language vocabulary. 
 
 

Introduction 
 

Educational video games (EVGs) are believed to increase students´ motivation to learn (e.g., Federation of 
American Scientists, 2006). EVGs can also be used to encourage students to learn in new ways or enjoy otherwise 
tedious tasks (Hanus & Fox, 2015). It is also assumed that EVGs facilitates scaffolded instruction based on each 
individual student´s needs (Hanus & Fox, 2015). EVGs also provide students immediate and frequent feedback 
(Kapp, 2012) that can benefit their learning process. Despite all these potential benefits of using EVGs for learning, 
few empirical research has delved into the effectiveness of EVGs. Moreover, the results of this research is 
controversial despite there is an increasing body of literature suggesting the positive effects of EVGs specially in 
knowledge acquisition (Boyle et al, 2016). Although there is an increasing line of research related to the use of 
EVGs to learn languages (e.g. Anderson, Reynolds, Yeh, & Huang, 2008) specific research on the effectiveness of 
EVGs in vocabulary acquisition is scarcer. Moreover, to the best of our knowledge no previous research has 
analyzed the effectiveness of EVGs in vocabulary acquisition when compared to other teaching methodologies such 
as traditional pen and paper exercises or audiovisual content such as video clips. 

To fill this research gap, this study used an experimental design to test the effectiveness of an educational 
video game (entitled Quest for Knowledge) designed to learn English vocabulary comparing its effectiveness to the 
use of pen and paper exercises and video clips. With this purpose in mind, this paper is structured as follows: first, 
the academic literature is reviewed and the hypothesis is set. Second, the method is explained. Third, the results are 
presented. Four, the results are discussed. Finally, conclusions, limitations of study and futures research lines are 
addressed.  
 



Literature review and hypothesis 
 
Literature review 

 
Van Eck (2006) proposed three main approaches to use digital games with learning purposes. The first one, 

is using commercial off-the-shelf video games (COTS) that take advantage of the existence of contents in these 
commercial games that can be used for educational purposes. The second approach is to use serious games, this is, a 
type of video games developed with non-recreational purposes where learning is the primary goal. Finally, students 
can build their own video games as part of their learning process. Literature review suggest that for language 
learning the serious games approach has been the main strategy used. Serious games have been defined as “video 
games (VGs) intended to serve a useful purpose” (Girard, Ecalle, & Magnant, 2012, p. 207). In educational contexts, 
this “useful purpose” is learning. One example of serious games in language learning is The Education District, an 
online 3D game designed to improve students’ intercultural communication skills through interaction with 
individuals from all over the world. GraphoGame is another serious game designed to help children with reading 
difficulties. In this game, the children first learn basic letters and their sounds and by moving up through a series of 
levels, they gradually start to learn short words, followed by longer ones. Regarding serious video games used to 
learn, and to improve, foreign language vocabulary, options range from commercial handhelds games to web-based 
software. On the one hand, commercial handhelds games include video games such as Nintendo Practice English 
which is based on the use of everyday English to improve oral skills. Nintendo Practice English contains more than 
2000 expressions that are normally used in everyday language with the content focusing on real situations with 
specific vocabulary, such as meeting someone in a restaurant or a shop. On the other hand, web-based video games 
include Funland, a teaching resource designed by Cambridge English Language Assessment (Cambridge 
University). Funland’s main goal is children having fun while learning English within a playful environment using a 
funfair aesthetic. In recent years, there is an increasing number of serious games in the shape of mobile apps. This is 
the case of Wlingua, an application for learning English available for mobile devices (Android and iPhone), tablets 
and Windows 8. It is divided into 4 levels of language competence: A1, A2, B1 and B2 and consists of 600 learning 
units with vocabulary, grammar and phonetic exercises. It is a resource that is aimed at improving all skills: both 
oral and written comprehension and production. 

Regarding the effectiveness of this type of serious games on language learning, several studies sustain that 
video games foster language learning, above all with respect to oral comprehension, acquiring vocabulary and 
developing communicative skills (Hu & Chang, 2007; Huyen & Nga, 2003; Schwienhorst, 2002). Previous research 
also suggest that video games have great potential in the field of learning Spanish as a foreign language (Rubio, 
López, & Jiménez, 2013). Nesselhauf and Tschichold (2002) also suggest that use of video games to practice 
collocations (common word combinations used in English) can be very helpful in vocabulary learning. Finally, as 
video games can be played in groups, Anderson et al. (2008) suggest that video games can prepare students in the 
social participation aspect of language use. In particular, video games that are played online could serve as a natural 
linkage for foreign language learners that want to find native speaker friends as the students will learn the language 
through dialogues in the game and text messages. 

 
Hypothesis 
 

We assume that the trial-and-error process facilitated when playing a video game (Hanus & Fox, 2015) will 
benefit students’ vocabulary acquisition. In the educational video game used in this experiment, students can repeat 
as many times as they wish the mini-games involving English vocabulary. Hence students will benefit of repetition 
practicing the proposed vocabulary. Also, students get instant feedback (Kapp, 2012) regarding their vocabulary 
knowledge (wrong/right) which helps them in the task of learning the vocabulary. Moreover, the mini-games used in 
this research provide students with points for the right answers and previous research found that instant positive 
reinforcement in the shape of points in video games positively affects both motivation and performance (Attali & 
Arieli-Attali, 2015). Finally, Wouters and van Oostendorp’s (2013) meta-analysis suggest that educational video 
games have a positive effect in students’ retention. Therefore, we posit the following hypothesis: 

 
H1. Students will perform better in a vocabulary test after being instructed using an educational video game 

(Condition 1) that after being instructed using pen and paper exercises (Condition 2) and video clips (Condition 3).  
 



Method 
 
An experimental design with three conditions was used in this study. Condition 1 refers to the use of 

educational video game instruction. Condition 2 refers to the use of pen and paper instruction. Condition 3 refers to 
the use of instruction using video clips. 
 
Sample 

 
A convenience sample of undergraduate students was used in this study. A total of 179 undergraduate 

students participated in the study, 52.51% being male. The average age of participant is 21.11 years old (s.d. 3.481).   
 
Measurement instrument 

 
A multiple-response test with 10 questions was used to measure students’ academic performance on 

vocabulary acquisition. This measurement has been previously used in academic literature to measure declarative 
knowledge (Kraiger, Ford, & Salas, 1993). 
 
Stimuli 

 
For the pen and paper condition, traditional pen and paper exercises from a textbook were used. For the 

video clip condition, different video clips from YouTube (including TED Lessons) were selected. For the 
educational video game condition, an educational video game entitled Quest for Knowledge was commissioned from 
the video game company Spherical Pixel (https://www.sphericalpixel.com). The video game was designed following 
the mechanics of a well-known Arcade type entertainment video game (Breakout). The dynamics of the game 
selected consisted of three mini games within a main game that allowed the player to obtain points and special 
bonuses as each mini game involving English vocabulary was won. These three mini games helped the student to 
practice the vocabulary seen in class. In the first mini game (How do you say…?), a word was presented in Spanish 
with three possible translations with only one correct option. The aim of this game was that the student selects the 
correct term in English equivalent to the proposed word in Spanish. In the second mini game (Pairs), a list of short 
expressions in English was given with their translation in Spanish. The goal of this game was for the student to 
successfully pair up each English expression with the corresponding Spanish one. The third of the mini games 
(Translate the Sentence), encouraged the student to put together a sentence using words from the vocabulary given 
in class. 
 
Procedure 

 
All 3 sessions for each group started with a lecture of 30 minutes regarding the topic of the day. After this 

lecture, the experimental condition was applied: a) pen and paper exercises, b) video clips viewing, c) playing the 
EVG. In each session, the second part of the class lasted for another 30 minutes. After this, the students took the 
vocabulary test. All the experimental sessions were carried out in the classroom normally used by the students with 
the exception of the EVG sessions which were given in a computer room so that all students used the same computer 
equipment. Because all students participated in the three session and took a different vocabulary test at the end of 
each session groups were randomized in order to avoided bias for the tests.  

 
Results  
 

In order to test the hypothesis, ANOVA analysis and Tukey’s test were run being the grade in the 
vocabulary test the dependent variable and the condition (educational video game, pen and paper exercises, video 
clips) the independent variable. Descriptive analysis shows a means of 6.76 for the grade of the pen and paper 
condition (s.d. 1.7633), 7.8 for the video clips condition (s.d. 1.7581), and 8.18 for the educational video game 
condition (s.d. 1.9491), being these differences statistically significant (F(2;5)=25.37, p<.01). The post hoc test 
shows statistically significant differences between the educational video game condition and the other two 
conditions. Table 1 shows Tukey’s test results. Based on these results the hypothesis stating that students will 
perform better in a vocabulary test after being instructed using an educational video game (Condition 1) that after 
being instructed using pen and paper (Condition 2) and video clips (Condition 3) is accepted. 



 
 Means   

Variable Pen and paper Video clips Educational video game F Sig. 
Test Performance 6.76a 7.30a 8.18b 25.37** 0.000 

*p<.05; **p<.01 
 

Table 1. Tukey´s Test. 
Discussion 

 
Results suggest that students performed better after being instructed using an educational video game than 

after being instructed using either pen and paper exercises or video clips. This finding suggests the superiority of 
using EVGs over other teaching methodologies when learning a foreign language vocabulary. Several reasons might 
be the cause of this superiority of EVGs. For example, the fact that students were allowed in the educational video 
game condition to repeat the vocabulary mini-games as many times as they wished might support previous research 
suggesting the benefits of repetition in EVGs to improve students’ performance (Gee, 2003). Getting points and 
bonuses after successfully completing the mini games might also have motivated students to learn the vocabulary 
(Attali & Arieli-Attali, 2015). Also, the entertaining nature of video games can also have increased students’ 
motivation to learn the vocabulary.   
 
Conclusions, limitations, and future research  
 

EVGs are regarded as a promising teaching tool to increase students’ motivation and academic 
performance. Main results of this research suggest supporting the potential of EVGs in vocabulary acquisition of a 
foreign language as proven by the declarative knowledge test used in this experiment and the superiority of the 
educational video game over pen and paper exercises and video clips. One main contribution of this research to the 
academic literature is that, to the best of our knowledge, this is the first study that empirically tested the 
effectiveness of an educational video game against other two teaching methodology (pen and paper exercises and 
video clips) used to teach English vocabulary. 

One main limitation of this study is the convenience sample used that prevents us to generalize our results 
to the target population. Future research should use probabilistic samples in order to overcome this methodological 
limitation. Future research should also delve into the characteristics of the educational video game which 
contributed students’ over performance in the educational video game condition. This line of research will help to 
gain a better knowledge of EVGs’ characteristics that should be replicated to achieve good students’ academic 
performance. 
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