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Mapping the landscape of serious digital language
learning games: Towards a Serious-Digital
Game-based Language Learning (S-DGBLL)

teacher competence framework

Serious games have been gaining increasing attention in the field of
digital game-based language learning (DGBLL). However, to incor-
porate serious games into foreign/second language (L2) classrooms,
teachers must be prepared with requisite knowledge and skills. To
this end, following PRISMA guidelines, this study conducted a sys-
tematic review of research on serious digital language learning games
with two aims. The main objective of this study was to map out the
issues pertaining to serious digital language learning games that are
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currently being addressed in empirical studies in the DGBLL area. The
secondary objective was to leverage the findings to inform the devel-
opment of a research-based framework of expertise for L2 teachers
intending to incorporate serious digital game-based language learning
(S-DGBLL) in their classrooms. Fifty articles published until April 2023
were analysed in terms of research methodologies, pedagogical char-
acteristics, game design, and outcomes. The findings have implications
for the proposal of an S-DGBLL teacher competence framework.

Keywords: serious games, digital game-based language learning, sys-
tematic literature review

Stowa kluczowe: powazne gry, cyfrowa nauka jezyka w oparciu o gry,
systematyczny przeglad literatury

1. Introduction

Peterson and Jabbari (2023) emphasize two needs they describe as press-
ing in the field of computer assisted language learning: rigorous evaluative
work and expanding areas such as digital game-based language learning
(DGBLL). This is particularly important because, as noted by Blume (2020),
the popularity of DGBLL in foreign/second (L2) language education should
and could be more widespread. However, a timely question is what L2 teach-
ers should know and understand about DGBLL to improve their teaching.
Accordingly, the present paper is an attempt to meet the needs delineated
above, with special regard to contributing to the development of language
teachers’ competences in DGBLL by focusing on serious digital language
learning games through the “review work” postulated.

With the rapidly growing body of literature describing the develop-
ment and application of serious games in the process of both formal and in-
formal L2 learning, the need for regular and rigorous reviewing of research is
unquestioned. This need is satisfied by the number of researchers—system-
atic reviews are becoming a popular scientific genre. The evaluative work
their authors embark upon varies in its rationale, aims and specificity. Some
aspects of the DGBLL research, like methodologies and outcomes, attract
more attention while others, the broadly understood pedagogy of game-
based language education, remain more neglected. Besides this, there are
differences and a certain lack of balance in the rationale with which sys-
tematic reviews are undertaken. All systematic reviews aim to define the
status quo of DGBLL as such, or a chosen aspect of it. A much smaller num-
ber of these evaluative works translate the findings into models, strategies
and recommendations. What is notably lacking in this landscape are well-
defined teacher competences necessary for effective game-based language
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teaching. This gap presents a barrier to the adoption of serious games
in L2 education.

Accordingly, following PRISMA guidelines (Page et al., 2021), this study
sets out to conduct a systematic review of research on serious digital language
learning games with two aims. The main objective is to map out the issues
pertaining to serious digital game-based language learning (S-DGBLL) that are
currently addressed in empirical studies in the DGBLL area. The secondary
objective is to leverage the findings to inform the development of a research-
based preliminary framework of S-DGDLL expertise for L2 teachers.

2. Literature review

2.1. Serious Digital Game-Based Language Learning —
theoretical considerations

Game-Based Learning (GBL) is “the union of educational learning theories,
course curricula, and digital gameplay with the goal of enhancing the learn-
ing experience” and the concept of GBL is “fun learning through doing/
playing and specifically designed, structured game learning materials which
can stimulate the development of thinking skills and self-learning” (Daha-
lan et al., 2023: 6). To provide theoretical justification for the application of
this approach in the area of L2 learning and teaching, Reinhardt (2019) out-
lines four key perspectives. First, a structural-behaviorist viewpoint acknowl-
edges that L2 learning can occur through translating and understanding
game language, being exposed to language, receiving positive and negative
reinforcement in the form of rewards and penalties, etc. A psycho-cognitive
approach recognises that L2 learning can take place via opportunities for lan-
guage production, immersion in game content made possible by in-game nar-
ratives, activities, and discourses, as well as by observing language generated
by other players, among others. A socially informed viewpoint posits that L2
learning can happen through learners’ participation in social practices such
as learning how to play, acting out roles as a player or character in a game,
interacting with game discourses, and negotiating meaning with other play-
ers. Lastly, an ecological viewpoint holds that L2 language usage and learning
are complex, systemic, non-linear, and emergent. The idea of affordance is
offered within this perspective, denoting “a potential for action made avail-
able when an actor and ecological design align” in a game (ibid.).

The concept of “serious games” has been defined in various ways. Zyda
(2005: 26) defines them as “a mental contest, played with a computer in ac-
cordance with specific rules, that uses entertainment to further government
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or corporate training, education, health, public policy, and strategic commu-
nication objectives.” While Michael and Chen (2005) acknowledge the enter-
tainment aspect, they emphasise that education is their primary goal. Seri-
ous games can also serve as a means of advertising, political campaigning,
or social justice awareness raising (Reinhardt, 2019). They have been applied
in various sectors, taking the form of educational games, simulation games,
news games, roleplaying games (RPGs), pervasive games, etc. (Maugard,
2019).

Serious games need to be distinguished from other instructional ap-
proaches that incorporate games in the field of L2 learning and teaching.
Reinhardt (2019: 8-11) offers a helpful framework for understanding the
difference. Specifically, his framework encompasses three categories: game-
based, game-enhanced, and game-informed L2 learning and teaching.
Game-based L2 learning and teaching utilizes educational games specifically
designed for language learning purposes. Commercial, off-the-shelf games
designed for entertainment rather than L2 education are used in game-en-
hanced L2 learning and instruction. Lastly, game-informed L2 learning and
teaching involves incorporating game elements such as levels, leaderboards,
and badges to gamify tasks, lessons, or curricula. Therefore, game-based L2
learning and teaching is a manifestation of Game-Based Learning (GBL), with
the focus on serious games designed for L2 learning.

The idea of using games in education is not new. What has changed
over the years is the adaptation of the concept and practice in various ar-
eas—such as language education, hence GBLL (Game-Based Language Learn-
ing), as well as the use of ICT to enhance the experience, resulting in DG-
BLL (Digital Game-Based Language Learning). Both sub-areas of GBL have
enjoyed considerable interest expressed in numerous publications (Peter-
son, Jabbari, 2023). As for the research foci (Peterson et al., 2020), studies
to-date predominantly focus on the vocabulary learning potential of such
games (cf. Chen, Hsu, 2020; Lai, Chen, 2023) as well as affective factors relat-
ed to them (see also Reinders, Wattana, 2015). Other—and recommendable—
foci or research highlights (cf. Peterson, Jabbari, 2023: 5-9) include: the role
of theory, or studies drawing on developments in SLA research; advancing
research through developments in the methodology of the studies undertak-
en in the area; evaluation of empirical studies through review and analysis;
replication studies; investigating the role of the educator; ways games are
integrated into curricula, as well as game creation and gaming in informal
contexts. Embedded in this context is the focus of this review paper: serious
digital game-based language learning (S-DGBLL).
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2.2. Systematic reviews in the field of DGBLL

DGBLL has been subject to several systematic reviews, carried out regularly
since the onset of the practice and the use of (and research into) serious digital
games in the language classroom. This paper looks into eight such papers (Ac-
quah, Katz, 2020; Almaki et al., 2023; Borona et al., 2018; Dhimolea et al., 2022;
Hung et al., 2018; Naul, Liu, 2020; Weng, Chiu, 2023; Zhai, Wibowo, 2023).

The systematic reviews vary in how they can be situated in the DGBLL
context. Two of the reviews—Hung et al. (2018) and Acquah and Katz (2020)-
are what can be called hard-DGBLL reviews, concentrating on articles which
define digital game-based language learning as their context. Several oth-
er reviews can be labelled soft-DGBLL. Some of them have a broader focus,
on DGBL, with the inclusion of DGBLL, but not a main emphasis on it. This
is the case of the review by Almaki et al. (2023), who reviewed 24 research
outcomes published in the years 2016—-2021 pertaining to the effectiveness
of game-based learning in primary and secondary schools in all subjects,
including languages, but not specifically focussing on this area. Other soft
reviews include ones in which there is an insight into firstly, a selected as-
pect of DGBLL, or where DGBLL itself is offered a marginal focus. Naul and
Liu’s (2020) paper is an example of the former. It concentrates on narrative
in serious games, in the evaluation of 44 papers to-date. Good examples of
the latter are the review by Borona et al. (2018), where the main focus is 3D
MultiUser Virtual Environments with educational language learning games,
such as RPG, as one of the many aspects of the 3DMUVE papers they ana-
lyse; and the review by Dhimolea et al. (2022), in which the positive effect
of Virtual Reality (VR) games on learners’ pronunciation is just one of the
many threads in a review of High-Immersion VR for Language Learning. The
paper by Weng and Chiu (2023) is a very similar case. Finally, the DGBLL fo-
cus may also be indirect, as in the review by Zhai and Wibowo (2023) which
concentrates solely on Al dialogue systems.

The aims of these studies are mostly cognitive in nature, i.e. the need
to define the status quo. As a result, the authors (Acquah, Katz, 2020; Almaki
et al., 2023; Borona et al., 2018; Dhimolea et al., 2022; Hung et al., 2018;
Naul, Liu, 2020; Zhai, Wibowo, 2023) review studies in defined research pe-
riods from the perspective of discovering how game-based learning affects
education, in terms of learning outcomes, as well as affective, social and be-
havioural factors which influence learning, to develop a better understand-
ing of GBL as a method. Some studies go beyond “a need to understand,”
towards suggesting practical applications of the knowledge gained from the
review, such as proposing a conceptual model for understanding how learn-
ers’ motivation and computational-thinking skills can benefit from games
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with a view to improving game implementation (Almaki et al., 2023); iden-
tifying a comprehensive set of evaluation dimensions (Zhai, Wibowo, 2023);
or recommending game design strategies (Naul, Liu, 2020).

Typical foci of the reviews include the research methodologies of the
evaluated studies, the languages taught, and the broadly understood learning
outcomes (the majority of the studies). Other selected foci are: game features
(Naul, Liu, 2020); game contexts, including learning environment and peda-
gogy (Acquah, Katz, 2020; Weng, Chiu, 2023; Zhai, Wibowo, 2023); limitations
of the studies, and recommendations they make (Almaki et al., 2023; Zhai,
Wibowo, 2023); and learner characteristics (Borona et al., 2018). What is im-
portant for the present paper, is that all the reviews investigate game genres
/types. However, divisions into game-based and game-enhanced, with sepa-
ration of serious games from commercial off-the-shelf (COTS) games are not
systematically present. For example, one of the two hard-DGBLL reviews men-
tions studies dealing with “commercial off-the-shelf (COTS), freely available,
and researcher-developed or custom-built games, on the basis of their avail-
ability to users [and also] ... mixed or varied games used to code any studies
that adopted more than one type of digital game” (Hung et al., 2018: 93).

Finally, the reviews are rather uniform as regards their methodologies
and procedures. Most studies rely on the PRISMA statement (Acquah, Katz,
2020; Almaki et al., 2023; Dhimolea et al., 2022; Weng, Chiu, 2023; Zhai,
Wibowo, 2023). Others (Borona et al., 2018; Hung et al., 2018; Naul, Liu,
2020) cite previously published work, that they treat as the source for stand-
ards of research. All the studies follow stages of identification of the sample,
screening; eligibility decisions; selection and the process is carried out based
on pre-established protocols (including keywords and inclusion/exclusion cri-
teria). The research is performed by multiple researchers, and may include
inter-rater validation.

The systematic reviews performed to-date give informative insights
into the status quo of game-based learning research, with particular focus
on research methodologies and learning outcomes. However, as their aim
was to stake out territory, they seem to neglect points that are of interest
to teacher training for DGBLL. The most interesting of the foci to date seem
to be closer insights into the broadly understood pedagogies and game de-
sign strategies presented in the DGBLL studies. There are studies that inves-
tigate these aspects, but they usually concentrate on very particular aspects
of GBL, such as Al, or narratives in games. The present study aims to fill
these gaps by concentrating solely on studies of the design or use of serious
digital language learning games. More specifically, the main objective is to
map out issues pertaining to S-DGBLL that are currently addressed in em-
pirical studies in the DGBLL area. The secondary objective is to leverage the
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findings to inform the development of a preliminary, research-based frame-
work of S-DGBLL expertise for L2 teachers. The following research questions
guided the present investigation:
1. What methodologies have been employed to study serious digital lan-
guage learning games?
2. What are the pedagogical characteristics of serious digital language
learning games?
3. What are the design characteristics of serious digital language lear-
ning games?
4. What are the key outcomes of studies of serious digital language lear-
ning games?

3. Method

The present study adopted systematic review methodology and was guided
by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement (Page et al., 2021). The research activities included the
following phases: (1) defining eligibility criteria, (2) obtaining the relevant
papers, (3) screening and selecting the papers in accordance with the eligi-
bility criteria, and (4) extracting and analysing data in order to answer the
research questions.

To be included in the review, papers needed to be published
in English as full-text articles, or, if they had been cited at least once, dis-
sertations. In addition, it was necessary for papers to focus on foreign and/
or second language learning and teaching; to report on the design, or use
of a digital serious language game; and to provide empirical data. All papers
published up until the date of the review were included.

Papers were not considered eligible when they were not writ-
ten in English, when they concentrated on first or heritage languages, and
when they were published as literature reviews, commentaries, theoretical
studies, conceptual papers, editorials, opinion articles, uncited dissertations,
or conference abstracts. Papers were excluded when they did not deal with
serious games for foreign or second language learning and teaching, i.e.
when they reported on gamification research, analogue game design and/
or implementation, commercial games not designed for language learning
purposes, or serious games not designed for language learning purposes.

The research team conducted the search in April 2023. To obtain the
relevant papers, Google Scholar, Science Direct, Springer Link, Taylor & Fran-
cis, Scopus, Directory of Open Access Journals, ACM Digital Library, IEE-
Explore, and Web of Science were browsed. Papers were also searched
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for by examining journal websites and reference lists of relevant publica-
tions, and by using the “Cited by” function in Google Scholar (cf. Dhimolea
et al., 2022). We carried out the search by using three sets of keywords and
Boolean operators. Specifically, the first set contained the keywords that
referred to serious language games, the second set involved the keywords
concerning language learning and teaching, and the final set included the
keyword referring to the digital version of the game. In each search run, the
keywords were used in various combinations, including (“educational game”
OR “serious game” OR “simulation game” OR “newsgame” OR “roleplaying
game” OR “RPG” OR “pervasive game”) AND (“language learning” OR “lan-
guage teaching”) AND (“digital”). The publications identified at this phase
were pasted in an online document. The initial article search produced a to-
tal of n = 163 papers (records).

Each paper (record) was screened separately by two researchers. The
reviewers worked independently while screening an assigned pool of records,
eliminating those that did not meet the eligibility requirements. In case of
disagreement, pairs of reviewers met to make the final decision concern-
ing paper in/exclusion. Whenever needed, the third researcher was asked to
help reach a consensus. Upon completion of this phase, n = 50 eligible stud-
ies published prior to April 2023 were selected for analysis.

To obtain data for analysis, an online data collection form was used
in the present study. The form contained authors’ names, years of publica-
tion, methodology (research design, sample, data collection), pedagogical
characteristics (language, targeted language learning area, learning theory,
pedagogical approach), game design characteristics (genre of the designed
game, game design framework/principles, game elements, technology), and
outcomes (language learning gains, non-language learning gains, emotional
outcomes, behavioural outcomes, other). Each investigator was involved
in data extraction from an assigned set of included papers. Next, four inves-
tigators reviewed, completed, and analysed the dataset, each considering
one research question. The results of the analysis are presented in the form
of frequencies and identified themes. The reviewed papers and full results
are presented in the Appendices, available at https://rb.gy/mdkzf3.

4. Results and Discussion
4.1. Methodologies employed in the included studies

Various research designs were adopted and reported in the papers reviewed
(Appendix 2). The most common methodological orientation was an ex-
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perimental research design (n = 15), followed by a quasi-experimental de-
sign (n = 6). Much less frequent were studies adopting a research and devel-
opment design (R&D) (n = 3), mixed methods design (n = 3), pre-experimental
(n = 2) or case study designs (n = 2). Individual studies reported the use of
design and development research, research and development design in com-
bination with experimental design, a one group pre-test post-test research
design, or user and field study designs. In the case of fourteen papers, the
research design was not explicitly or clearly stated by the authors. These
findings reflect those of Borona et al. (2018) and Almaki et al. (2023) who
identified the quantitative approach as the dominant methodological choice
for studies of 3D multi-user virtual environments in computer-assisted lan-
guage learning and simulation games in K-12 education, respectively. Howev-
er, it is important to note that the outcome in the present study differs from
the findings of Acquah and Katz (2020) and Hung et al. (2018), who observed
that the majority of research in DGBLL mainly favoured a mixed methods ap-
proach and did not report the use of R&D designs.

Considering the type of participant, as presented in Appendix 3, the
bulk of the studies of serious digital language games reviewed involved learn-
ers in higher education (n = 18) and primary school (n = 15). Fewer studies
were conducted among learners in secondary school (n = 2) or kindergar-
ten (n = 1), and one study had participants aged 7-65 years old. Addition-
ally, there were studies that included different types of participants, such as
preschool and primary school learners, primary and secondary school learn-
ers. This is in line with the findings of Hung et al. (2018), but it differs from
the results of Acquah and Katz (2020), who focused exclusively on partici-
pants of 6-18 years..

As presented in Appendix 4, the research reported in the reviewed
papers included participants from several countries. Studies involving par-
ticipants from Asia were most common (n = 28) and included seven papers
reporting participants from Indonesia, with the same number from Taiwan,
three studies from Iran, and two studies from China, Japan, Malaysia, and
Turkey respectively. Single studies including participants from Hong Kong,
Jordan and South Korea were also found in the review process. Studies with
participants from Europe were far less frequent (n = 7), three of which had
participants from the Netherlands, two from Greece and two from Spain. Con-
cerning the participants from North America, three studies in the present re-
view included participants from the USA. In one study participants came from
South America, Brazil, and in one they came from Africa, Egypt. In addition,
one of the reviewed papers involved participants from many countries. How-
ever, in nine papers, the authors did not (clearly) provide information about
the country their participants came from. The observation concerning the
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domination of studies conducted within an Asian context is in accord with
Acquah and Katz’s (2020) finding, which showed a substantial input from
researchers conducting game-based language learning projects in East Asia
and the Middle East.

Regarding the size of the samples in the reviewed studies, the num-
ber of participants ranged from 1 to 9 participants (n = 3), 10-49 (n = 19),
50-99 (n = 12), 100-999 (n = 12), and there were two studies including
over 1000 participants. In the case of two papers, information about the
sample size was unclear, or not provided (Appendix 5). Given the adopted
research inquiry strategies described above, this diversity was not unexpect-
ed. Compared with previously reported results in simulation game studies
in K-12 education (Almaki et al., 2023) and 3D multi-user virtual environ-
ments in computer-assisted language learning (Borona et al., 2018), the out-
come of this study shows a greater diversity and larger sample sizes in the
area of serious digital language games.

As presented in Appendix 6, the analysed studies gathered research
data using various methods, in different combinations. The use of two
types of data collection methods was most common (n = 18), followed by
one type of data collection method (n = 15) and three types of data collec-
tion methods (n = 11). There were also papers that made use of four types
of data collection methods (n = 5). In one study, the data collection method
was not explicitly mentioned. Similar to the reviews conducted by Borona
et al. (2018) and Almaki et al.(2023), this study also identified an array of
data collection tools, including pre- and post-tests, questionnaires, surveys,
observations, logs, journals, and more. However, what sets this study apart
is its exploration of tool triangulation in serious digital language game stud-
ies, providing more insight into the reliability of the results of the papers re-
viewed.

4.2. Pedagogical characteristics of serious digital language learning games

Concerning the frequency of languages designed or used for such games,
English is the most common language, appearing in forty-two studies. Span-
ish (n = 3) came next with two occurrences, followed by Chinese (n = 2),
Japanese (n = 2), German (n = 2), French (n = 2), as well as Arabic and Ital-
ian, each n = 1. The numbers do not add up the total of 50, as several stud-
ies investigated more than one language. The choice of the target language
does not differ from the choice reported in previous DGBLL review studies
(Acquah, Katz, 2020; Dhimolea et al., 2022; Hung et al., 2018).
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As to the language learning areas targeted in the games reported
in papers reviewed, as shown in Appendix 7, the largest number of papers
concentrated on vocabulary (n = 29), among which one study focused on vo-
cabulary assessment (not teaching) and four papers implied vocabulary as
a targeted area in the game. There are ten papers addressing the area of
reading (including two papers implying this area and one assessing it), six
papers addressed the area of speaking, and six papers investigated writing
(again, one paper implied this area and one assessed it). In addition, five pa-
pers explored pronunciation (including two that implied this area) and five,
listening. Finally, two papers addressed grammar, and one paper focused
on spelling. Some research explicitly elucidated the scope of vocabulary
and grammar targeted in the serious games. Among the few studies, Tlili et
al. (2021) provided the names of animals, Khatoony (2019) of sports, ani-
mals, fruits, jobs and colours, while Alexandre et al. (2023) indicated gram-
mar areas (pronouns, prepositions, determiners) as well as various categories
of vocabulary (objects, clothing, professions and occupations, animals, food,
family, colours, geometric shapes, human body). As in the above-mentioned
systematic reviews, a variety of language learning areas were found to be
addressed, including vocabulary, speaking, listening, reading, pronuncia-
tion, grammar, writing (Dhimolea et al., 2022; Hung et al., 2018; Weng, Chiu,
2023; Zhai, Wibowo, 2023), as well as spelling, phonological awareness, or-
thographic processing (Acquah, Katz, 2020), or cultural learning (Borona et
al., 2018). However, our results differ from those by Almaki et al. (2023), who
included serious games applied for teaching subjects such as mathematics,
social science, or technology in their systematic review.

As presented in Appendix 8, an array of theoretical foundations was
employed within the examined papers, despite the fact that many of the
articles (n = 19) lacked explicit reference to any learning theories. Among
the various theoretical perspectives, constructivism (n = 4) and cognitivism
(n = 3) emerged as the most frequently mentioned frameworks. Social Cogni-
tive Theory (n = 4), situated/contextual learning (n = 2), and the ARCS model
(n =5) also gained attention in the reviewed papers. Other frameworks were
also used in individual studies. Overall, the theoretical foundations highlight-
ed the significance of incorporating social interactions, real-world contexts,
input and motivational factors in using serious games for language learning.
This aspect was not explored in earlier DGBLL review studies. Our findings
illustrate that the theoretical foundations seem strongly underdeveloped
in the reviewed papers and neglected in other systematic reviews (Borona,
2018; Dhimolea et al., 2022; Naul, Liu, 2020; Weng, Chiu, 2023; Zhai, Wibowo,
2023). However, the present results are consistent with those obtained by
Krath et al. (2021) in a systematic meta-review of theoretical foundations
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in game-based learning research, who found that self-determination theory,
flow theory, experiential learning theory, and constructivist learning theory
were most common.

Various pedagogical approaches were employed in the selected papers
(Appendix 9). Game-based learning (GBL) was the most frequently employed
approach, with ten papers directly referring to GBL, seventeen to DGBL, and
a few to video, mobile, AR, VR or Al game-based learning. Technology as-
sisted language learning (TALL) was also a popular approach with nine pa-
pers on MALL and three papers on CALL. Other pedagogical approaches such
as Content and Language Integrated Learning (CLIL), inquiry-based learning,
online learning, autonomous learning, or other instructional strategies were
also represented in the papers reviewed. The results highlight the wide range
of pedagogical approaches adopted in the context of serious games for lan-
guage learning, demonstrating the diverse strategies employed to enhance
language acquisition through game-based instruction. Again, this is a novel
outcome, not addressed in earlier DGBLL review studies.

4.3. Design characteristics of serious digital language learning games

Appendix 10 presents the explicitly stated genres of the games in the pa-
pers reviewed. Some papers (n = 5) which mention a specific genre declare
it to be a role-playing game (RPG). Other explicitly stated genres are adven-
ture games (n = 3), virtual games (n = 3) and visual novels (n = 3); murder-
mystery and simulation games are each mentioned in two articles. Storytell-
ing, action, survival, strategy, scenario and detective games are examples of
the genres appearing in individual papers. In two articles, general informa-
tion can be found describing the genre of the game used as a video game
and a computer game, but no details are provided. Many of the games
(n = 24) are not categorised with reference to a specific genre. Importantly,
a number of games presented in the papers emerge as gamified tasks: from
their description it can be learnt that they are digital versions of lexical activi-
ties used in coursebooks, such as wordsearch (Butler et al., 2014; Goumas et
al., 2020), hangman (Logothetis et al., 2021), or jigsaw (Hwang et al., 2016;
Sandberg et al., 2011). These results echo those obtained in Acquah and
Katz’s study, who found educational and mini-games, role-play, adventure,
simulation and strategy game genres implemented in the studies, and in the
Borona et al. (2018) study, which discusses the activities qualified by the re-
searchers as “educational games” which are not games. However, the pre-
sent study did not identify some of the genres found by Hung et al. (2018),
such as music games, or alternate reality games.
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There are a few mentions of frameworks or principles in the papers
which directly relate to the design of the presented games. In the article by
Hu et al. (2022) there is a game design framework, called an “AR educational
game design framework” (p. 4). Mulder et al. (2021) report applying the Elo
system for chess rating to provide each participant with a good amount of
challenge. There are papers that allude to design principles or frameworks,
such as Goumas et al. (2020) who discuss the design of their game; yet,
in doing so, it appears that the researchers present the research procedures
in their study but do not provide the specific design principles that guided
the design of the game. Similarly, Lee (2022) mentions the ADDIE model;
however, it seems that the model is used to describe an AR-based study,
without specifically addressing game design principles.

Appendix 11 overviews game elements mentioned in the papers. As
can be seen, the game element which was used most often in the research
is story/narrative (n = 23). Levels (n = 15) and points/scores (n = 12) were
also popular in creating serious language games. Social interactions and re-
wards are discussed in eight and seven papers respectively, while avatars
(n = 6), teammates (n = 5) and leaderboards (n = 2) were less popular and
used in fewer studies than other game elements. In contrast with the Ac-
qguah and Katz’s (2020) study, in the papers reviewed there is no mention of
‘competition’ as an important game element, which may be a result of in-
consistency in the perception of what should be and should not be consid-
ered good game elements. It is important to note that the total number of
mentions is higher than the number of the articles reviewed as some of the
papers report applying more than one game element. Appendix 12 displays
the number of game elements used in the games. As can be seen, many
papers (n = 12) either did not mention any game elements, or used only one
(n = 12). Ten studies mentioned two game elements in their papers, while
eight mentioned using three. Four elements were used in three studies,
while five elements were implemented in five games reported on in the re-
viewed papers. It is worth noting that, although some papers do not explic-
itly mention game elements, they still describe them, e.g. when it is stated
what the player needs to do to complete one level, or gain a reward/point,
similarly to the ones discussed in Acquah and Katz’s (2020) study. What is
more, in the analysed publications, the terms “challenges,” “missions,” and
“gquests” are used interchangeably (Faizal, 2016; Ghani et al., 2019; Tlili et
al., 2021). This is also the case for the terms “multiple players” and “team-
mates” (Butler et al.,, 2014), as well as “characters” and “avatars” (Lee,
2022). However, the studies which mention “leaderboards” state that they
are visible to the students, teachers and researchers, but do not provide in-
formation about whether the students can see each other’s results. These
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are also novel findings, not reported earlier in previous DGBLL reviews, re-
vealing current practices in the serious digital language games design, which
are, apparently, not guided by game design frameworks or principles.

The papers reviewed report various uses of technology, classed here
as hardware and software uses (Appendix 13). There are nine mentions of
different pieces of hardware employed in the research. Most often used are
computers (n = 3) and tablets (n = 2), whereas mobile phones, headphones,
VR devices and other pieces of equipment are mentioned in one paper each.
The software used to develop or adapt the games is named fifty times in var-
ious articles. The Unity game-development platform is mentioned in sev-
en papers, and mobile applications/systems, as well as augmented reality,
are reported in six articles each. Five papers state that some software was
used, but do not specify which exactly. The use of the Android system is
reported in four papers, while the categories of online games as well as vir-
tual reality (VR) are named in three papers each, without specific systems
mentioned. Artificial intelligence (Al), an online/offline game platform and
Java (programming language) are each mentioned in two papers. Ren’Py (a
visual novel engine), mixed reality (MR), web server, QR codes, Google Earth,
Windows 7, adaptive digital learning environment, game software, open-da-
ta kit system and Adobe Systems are reported in one paper each. There are
also eight papers in which it is not stated what technology was employed
in the research. Similarly to previous reviews (Acquah, Katz, 2020; Hung et
al., 2018), this study also found that computers and mobile devices were
used for game delivery. Yet, unlike Hung et al. (2018), this review did not
identify the use of video consoles, suggesting that existing serious digital lan-
guage games have not yet been made available as digital video games, simi-
lar in quality to commercial video games designed for entertainment purpos-
es, indicating a gap in the research and practice. With regard to the findings
concerning software employed, these results augment our understanding of
design practices in the field by providing insight into software choices made
by serious digital language game designers.

4.4. Outcomes in serious digital language learning game studies

Five key outcome categories in serious digital language game studies were
identified: language learning gains, non-language learning gains, as well as
emotional, cognitive, and behavioural outcomes, broken down into positive
and negative aspects.

In the category of language learning gains, nine domains were iden-
tified (Appendix 14). Many papers addressed the issue of vocabulary
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(n = 21). Researchers also reported gains in skills of reading (n = 6), speak-
ing (n = 5), writing (n = 4), pronunciation (n = 4), listening (n = 2), gram-
mar (n = 1), and spelling (n = 1). Additionally, one article reported gains
in the area of Chinese language arts. The current review corroborates find-
ings of previous systematic reviews. Specifically, vocabulary gains are more
frequently reported than other language areas, aligning with findings from
research on digital DGBLL by Hung et al. (2018), VR games by Dhimolea et
al. (2022), Al applications by Zhai and Wibowo (2023), and 3D multi-user vir-
tual environments by Borona et al. (2018).

Non-language learning gains was the second category identified (Ap-
pendix 15). Most papers addressed the issue of collaboration / cooperation /
teamwork / social interaction (n = 8). Additionally, two papers analysed signs
of imagination / new ideas / creativity (n = 2). Self-reflection, confidence,
relevance and geographical knowledge were each analysed by a different
author. Among the fifty articles reviewed, only a few addressed non-lan-
guage outcomes like collaboration and social interaction in online learning
environments, with terms such as collaboration, cooperation, and teamwork
often used interchangeably. Collaboration was the only outcome found, con-
sistent with findings from Borona et al. (2018), Acquah and Katz (2020), and
Hung et al. (2018), while other competencies they reported, such as critical
thinking, creative thinking, and problem-solving were not observed in the
current review. Content learning results were similar to those of Hung et
al. (2018), who noted learner improvements in mathematics and culture,
and Borona et al. (2018), who found increased cultural awareness.

The third category concerned emotional outcomes (Appendix 16),
broken down into positive and negative affective factors. Most authors ana-
lysed positive affective factors, such as motivation (n = 17), interest (n = 10),
fun (n = 7), engagement (n = 3), enjoyment (n = 4), satisfaction (n = 2), eager-
ness (n = 1) and enthusiasm (n = 1). Negative factors, such as anxiety (n = 2),
frustration (n = 1) or nervousness (n = 1) were rarely analysed. The findings
from the current review align with those of Almaki et al. (2023), who found
evidence supporting gains in engagement and motivation in K12 learners
through simulation games, and Zhai and Wibowo (2023), who reported en-
hanced learner engagement via Al integration. However, comparisons with
previous DGBLL research are challenging due to varying categorizations of af-
fective outcomes. Acquah and Katz (2020) grouped results into broad affec-
tive/psychological states, while Hung et al. (2018) identified specific affective
outcomes such as positive attitudes and motivation. The present study not
only confirms previously identified emotional outcomes such as positive atti-
tudes, motivation, and engagement but also distinguishes a broader and more
precise range of emotional states, separating them from cognitive outcomes.
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Within the category of positive cognitive outcomes (Appendix 17),
we identified learning strategies (n = 3), challenge (n = 4), attention / con-
centration (n = 4), reading strategies (n = 2), academic resilience (n = 1),
and self-efficacy (n = 1). The current review acknowledges self-efficacy as
a cognitive outcome, also reported in prior DGBLL reviews by Acquah and
Katz (2020) and Hung et al. (2018). However, it uncovers a broader spectrum
of cognitive outcomes within serious digital language learning games, while
noting an absence of negative cognitive outcomes.

Behavioral outcomes within digital serious language learning games
appear to be scant (Appendix 18). Only one paper (n = 1) identified by
this review dealt with active participation. Lee’s (2022) study, using an en-
gagement questionnaire, suggests that the medium (print vs. AR technol-
ogy) does not significantly impact students’ behavioral engagement, provid-
ed that the teaching is designed following game-based and problem-based
learning principles. This finding aligns with Acquah and Katz (2020) and Hung
et al. (2018), who related participatory behaviours to various factors such as
time on task and learner interactions. Nevertheless, the current review high-
lights a gap in the literature concerning the exploration of behavioural out-
comes in this field.

5. General discussion and concluding remarks

Following PRISMA guidelines, this study conducted a systematic review of re-
search on serious digital language learning games with two aims. First, this
study aimed to map out the issues pertaining to S-DGBLL that are currently
being addressed in empirical studies in the DGBLL area. The second aim was
to use the findings to inform the development of a research-based framework
of S-DGBLL expertise for L2 teachers. Fifty articles were reviewed, examining
research methodologies, pedagogical characteristics, design, and outcomes
in serious digital language learning games. The results show that the studies
reviewed were predominantly conducted in the Asian context, mainly among
students in higher education and primary school learners, on samples rang-
ing from very small-up to five participants-to those with over 1,000 study
participants. Serious digital language learning game studies tend to adopt
either experimental (including quasi-experimental and pre-experimental) de-
signs or designs associated with R&D, and employ up to four data collec-
tion methods. Next, the analysis revealed that a great majority of the pa-
pers targeted the English language and many concentrated on the design of
games to support the development of vocabulary. Twenty-five learning theo-
ries and forty-three pedagogical approaches were identified in the papers re-
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viewed. Further, the study showed the number and types of game elements
incorporated, hardware and software used. It found a relative lack of game
design principles or frameworks employed to inform the game design pro-
cess. Lastly, four types of outcomes were found, i.e. language and non-lan-
guage gains, as well as emotional, cognitive, and behavioural outcomes.

Contrary to our expectations, the systematic review did not provide
a strong basis for identifying the competences required for language teachers
aiming to utilise S-DGBLL in their classrooms. Instead, the review revealed
four areas of expertise that appear to be essential for language teachers
intending to integrate this approach for educational purposes. These in-
clude: (1) pedagogical competences, (2) game-design competences, (3) tech-
nology-related competences, and (4) research competences. The first compo-
nent, pedagogical competences, form an essential part of the teacher S-DGBLL
professional repertoire. This consists of knowledge of language learning
theories (e.g., constructivism, cognitivism, dual-coding theory, interactionist
theory), teaching methods (e.g., content and language integrated learning,
data-driven learning, active learning, collaborative learning) and techniques
(e.g., role-play, storytelling, simulation)-which can pave the way for serious
digital language learning game design. The second area, game design com-
petences, pertain to game design skills to be deployed in planning, designing
and implementing games in L2 instructional contexts. The next component,
technology competences, concern various game-related CALL competences
which enable planning the whole process from the ICT perspective, includ-
ing specific technological solutions such as VR, Augmented Reality (AR), and
Al. Lastly, research competences include the skills associated with research
design (e.g., quasi/pre/experimental, case study, R&D), data collection and
analysis, which allow teachers to evaluate the games they design or choose
for their learners, including the effect of games on (intended) learning out-
comes. As such, our work advances the study on teacher roles in game-based
learning (Molin, 2017) by focusing on the integration of serious games in L2
learning and identifying areas of L2 teacher expertise.

Before concluding, it is essential to acknowledge two main limita-
tions in this study. First, when extracting and analysing data each research-
er worked independently with a view to responding to a specific research
question. Without an additional reviewer to check the extracted data, the re-
sults might be biased. In addition, this systematic review concentrated exclu-
sively on English-language publications. This means that there might exist ad-
ditional papers written in other languages that could have been overlooked.

Despite the limitations, this study enriches the literature in the field
of serious digital games for language learning in two ways. First, it captures
different aspects of S-DGBLL, providing an up-to-date overview of existing
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issues addressed in the field. Furthermore, this research advances the litera-
ture by identifying possible L2 teacher competences in the area of digital se-
rious language learning game design and implementation. Even though the
present study offers a preliminary framework, it makes emerging areas of
expertise explicit, helping define strategies for teacher training.

Several avenues for future research can be offered. Firstly, there is
a need to elaborate on the framework of teacher competence. This is why
a further review-this time of publications specifically devoted to S-DGBLL
pedagogies and game design—is needed. In addition to this, researchers are
also encouraged to investigate game design principles and frameworks in the
development of serious digital language learning games. Finally, emerging
technologies, such as virtual reality, augmented reality, and artificial intel-
ligence constitute a potential area for exploration for researchers interested
in S-DGBLL.

The results of the study carry implications for practice within the area
of L2 education. The increase in the number of the studies implies that there
is a demand for serious digital games for language learning. Thus, teachers
could use such games or create their own. What is more, as most of the
games were used to teach English, teachers of other languages can analyse
the strong and weak features of existing serious games and adapt them to
the teaching other languages. Another suggestion for teachers is to ana-
lyse the section describing the outcomes as all of these could be important
in course-planning. Beyond this, teachers can develop and apply the com-
petences identified (i.e., pedagogical, game design, technology, and re-
search) into their teaching practice to provide more effective and engaging
L2 instruction. Lastly, these competences can serve as a basis for the devel-
opment of L2 teacher training programmes. With the framework provided,
teacher educators can be better equipped to prepare teachers for the use of
S-DGBLL.
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