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Good grammar is essential for university students to communicate effectively; however, students often find
learning and applying grammar rules boring and challenging. This study aims to investigate the effect of game-
based learning to support undergraduate students’ grammar learning in a Singapore university. This study
involved two hundred and twenty students who played a web-based grammar game application from January to
April 2024. The researchers found a significant correlation between the highest level achieved in the game and
the grammar test. This suggests that the more effort the students put into playing the game to attain higher
levels, the more likely their English grammar will improve. Our findings support using a grammar game-based
learning, which is situated in a business context, to facilitate students’ learning of grammar in context. As
grammar is an important aspect of good writing, it is hoped that students can develop good grammar to support
their writing assignments. The implications of how educational technologies can be utilized in writing classes,
along with practical ideas for implementing a game-based app to support students’ grammar learning, will be

proposed.
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INTRODUCTION

The prevalence of educational technologies worldwide has
influenced teaching and learning in tertiary institutions.
UNESCO (2023) reported that digital technology has resulted
in changes to education and learning, especially in higher
education. Increasingly, educational institutions had placed
more emphasis on technology to increase learning interest and
motivation (Castillo-Cuesta, 2020). Types of technologies,
which were mentioned in systematic review papers from 2009
to 2018, included online games, mobile games, blended
learning and virtual reality (Lai & Bower, 2020; Pérez-
Sanagustin et al., 2017).

Good grammar is one of the essential skills necessary for
English language mastery and effective communication.
University students, in particular, should facilitate
communication orally and in written form in professional
contexts (Rossiter, 2021). Conversely, if university students’
grasp of grammar is weak, their ability to communicate
effectively with academic and professional audiences in a
variety of communicative situations can be impeded. Scholars
and educators had acknowledged that good grammar training

could improve one’s language skills and communication skills
(Cook, 2016). Hence, having a good knowledge of grammar can
facilitate effective communication. However, grammar
learning could pose challenges for students due to the rules
they encounter and the difficulty in teaching grammar by
teachers (Cook, 2016; Ellis, 2006).

Researchers had investigated ways to enhance grammar
learning in wuniversity students by understanding the
challenges faced by learners (Halim et al., 2021; Zabolotskikh
et al., 2021). One way to support students’ grammar learning
is to tap into education technology, such as game-based
learning. Increasingly, game-based learning has been used in
different contexts to enhance students’ learning, such as
developing students’ 21t century skills (Boyle et al., 2014) and
increasing engagement and motivation (Glover, 2013; Pesare
et al., 2016). In English language learning, studies had proven
that game-based learning has the potential to enhance
students’ English language learning (Chen, 2023; Mulder et al.,
2021) and, more specifically, grammar (Mulder et al., 2021,
Purgina et al., 2020). Few research studies on game-based
learning have focused on learning grammar in context, apart
from Lin et al.’s (2020) study.
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Recognizing that game-based learning had been useful in
promoting learning experience and developing students’ skill
acquisition and training for all ages across various fields, the
first researcher in this study and a team developed a grammar
application, which was launched in August 2024 for students.
The team consisting of three lecturers from the English
Communication Center, together with a manager from the
Teaching Centre and an external vendor, earlier developed this
in-house grammar application from February 2022 to
September 2023 based on game-based elements. The team was
motivated to create and use the application to complement
students’ learning as a blended learning tool, which is aligned
with the university’s recommendation to develop students’
self-directed learning at their own pace and improve their
learning outcomes. Furthermore, learners were given the
flexibility to learn during out-of-class time and to decide the
play duration and how much of the game they want to play
(e.g., in terms of the game levels). With the funding received
from the university’s Technology-Enhanced Learning grant,
the team worked on creating the application that possessed
game elements (e.g., levels, rules and leaderboard) to harness
the benefits of game-based learning, which included enhanced
motivation and increased cognitive development (Adipat et
al., 2021; Krath et al., 2021; Plass et al., 2015).

Given that few studies focused on applications that teach
grammar in context, our study hopes to fill this gap by
providing and assessing the effectiveness of a contextualized
game-based learning application in supporting undergraduate
students from a writing course in attaining higher grammar
test scores. Furthermore, as teachers’ pedagogical beliefs are
closely linked to technology use (Richardson, 1996; Tondeur et
al.,, 2008), recommendations (content scaffolding and
technical assistance during the game-play stage and debrief
sessions to connect the game play to learning outcomes at the
post-game play stage) will be proposed on how teachers can
integrate applications into teaching and learning (Bado, 2022).

LITERATURE REVIEW

Grammar Learning

Bo et al. (2023) and Harmer (2007) contended the
importance of grammar in language courses, where grammar
serves as a language’s framework to provide the necessary
structure and rules to convey meaning accurately. With the
mastery of grammar, students are well-equipped to
communicate orally and in written form in professional
workplaces (Rossiter, 2021). These oral and written forms
include team meetings and presentations, proposal writing,
minute-taking and email writing. The inability to master these
oral and written forms could put an individual at a
disadvantage because of their incoherent speech and poor
grammar, respectively (Rossiter, 2021).

The term grammar was polysemic because of the different
meanings it conveyed (Lance, 1977). Larsen-Freeman (2009, p.
518) showed the different meanings by giving examples:
prescriptive grammar is “a set of prescriptions and
proscriptions about language forms and their use for a
particular language”; descriptive grammar which is “a
description of language behavior by proficient users of a

“«

language” and pedagogical grammar which uses “the
structures and rules compiled for instructional and assessment
purposes”. Modern linguists argued that teaching
contextualized grammar, which took a descriptive view of
grammar, could be a solution to developing better writing
instead of traditional ways of teaching grammar, which
adopted a prescriptive view of grammar. Teaching grammar in
a contextualized way meant grammar “is taught with the
particular writing context in mind, [and] it will help the
learners have a better understanding of language, leading to
improved writing” (Chatterjee & Halder, 2022, p. 972).
According to Chatterjee and Halder (2022, p. 972), learning
grammar in a contextualized way arose to overcome learning
grammar in isolation, where learners are usually given isolated
sentences involving  “repletion, manipulation, and
grammatical transformation”. As a result of this way of
learning, students’ grammar knowledge was not transferred to
their writing, as seen in many grammar instruction studies and
reviews from the 1980s to the early 2000s (Andrews et al.,
2004; Hillocks, 1986; Wyse, 2001). Traditional grammar
instruction normally involved drilling and grilling rules which
involved teaching irregular verbs, verb tenses, sentence
structures, and word order without putting them in a practical
context; it is unsurprising that learners would find grammar
learning challenging (Chatterjee & Halder, 2022; Richards &
Reppen, 2014). In contrast, learning grammar in context
enabled learners to connect grammar to writing. The benefits
of contextualized grammar instruction were reported by Jones
et al.’s (2013) mixed study, where students in the intervention
group received positive writing performance. To overcome
these challenges, researchers (Halliday, 1993; Myhill et al.,
2020; Schleppegrell, 2007) had put forth a contextualized
grammar teaching approach to support students’ writing by
ensuring a direct connection between the “grammar under
focus and the learning focus for the writing” (Jones et al., 2013,
p. 1243). When grammar was taught with the writing context
in mind, the outcomes enable learners to better understand
writing and, in turn, improve their writing (Chatterjee &
Halder, 2022).

Within the scope of education, English teachers should be
familiar with the term pedagogical grammar, which would
impact how teachers would perceive grammar (e.g.,
prescriptive and descriptive) and influence the approaches
(e.g., present, practice, and produce or commonly known as
PPP, explicit grammar teaching or implicit grammar teaching)
which would be implemented in their classrooms (Chatterjee
& Halder, 2022).

Game-Based Learning

The utilization of game-based learning had become
increasingly popular across various domains, including
workplace training (Passalacqua et al., 2020) and education
(Martin-Hernandez et al., 2021). Game-based learning
involved incorporating elements from gaming principles into
real-life settings with the purpose to educate rather than to
entertain (Camacho-Sanchez et al., 2022; Krath et al., 2021).
These principles often involved the use of points, badges,
leader boards and feedback loops to effect positive cognitive
outcomes such as critical thinking (Qian & Clark, 2016),
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engagement (Plass et al., 2015), and academic outcomes (Yu et
al., 2020).

Game-based learning offered advantages in terms of
acquiring knowledge and skills (Qian & Clark, 2016),
improving learners’ motivation and self-efficacy, which
referred to the belief in achieving their goals across diverse
disciplines  (Bandura, 1982). Recent technological
advancements facilitated the development and deployment of
educational computer games for students at various academic
levels and in different fields. For example, Chen (2023)
investigated the motivation of Taiwanese undergraduate
students using a digital game-based application to learn
English-to-Chinese translation. The findings revealed that the
students had positive attitudes towards the application
because it supported their learning experiences. When
students felt supported in their learning, they were motivated
to learn further (Dornyei, 2001). Another research on game-
based learning for manufacturing education showed that
students’ learning and motivation improved (Perini et al.,
2018). The authors added that the application was useful to
complement teachers’ teaching by providing a supporting
activity to frontal lecturing; hence, students’ learning could be
made more engaging. Both studies demonstrated the
versatility and efficacy of game-based learning in their fields
to enhance students’ learning outcomes and engagement.

Specifically, in English language learning, games had been
created to facilitate the acquisition of different skills (e.g.,
reading, writing, speaking, listening, grammar and
vocabulary). These include games that mainly support writing
development (Hwang et al., 2023), translation practice (Chen,
2023), vocabulary performance (Yang et al., 2022) and
grammar (Lin et al., 2020; Mulder et al., 2021; Purgina et al.,
2020). Reynolds and Kao’s (2019) study of 45 Taiwanese
university students found that targeted language errors, when
accompanied by instruction (from teachers or digital games),
were more effective in assisting learners to gain grammatical
accuracy of English articles than learners who did not receive
instruction. Additionally, the “just-in-time grammar feedback
provided during game play afforded learners with
opportunities to engage in awareness-raising language related
episodes” (Reynolds & Kao, 2019, p. 1) was a significant factor
in the program’s success. Lin et al.’s (2020) study was one of
the few that examined a contextualized grammar game-based
learning system together with learning activities like task-
based learning or direct instruction. More particularly, they
reported how contextual learning through a game has
benefitted students’ grammar learning, evident in the
decreased context error rates for grammar. As few studies are
found at the nexus of contextualized grammar learning and
game-based grammar learning, our study hopes to fill this gap
by investigating whether an application like Grammar Expert
(pseudonym given) will impact grammar test scores among
undergraduate students in a writing course.

CONTEXT OF STUDY

The study’s context was situated in a first-year writing
course during the university’s academic semester from January
to April 2024. The student cohort consisted of approximately

-
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Figure 1. Grammar Expert interface (Source: Second author)

900 students in a business management university, and they
were mainly English as first language learners. This writing
course had been developed based on constructivist theory
which underscored using a Problem-Based Learning approach
to teach students.

The course syllabus focused on developing writing and
thinking skills, and students had to exhibit their grammar and
language skills through their writing. Students were also
tested on grammar items in a grammar test, which made up for
students to use 10% of the course score. The grammar quiz was
a multiple-choice test administered on the university’s e-
learning system. The test consisted of 30 questions and was
conducted in class with a lockdown browser and the teacher as
an invigilator. To discourage cheating, each student was
randomly assigned both the questions and the question
options. Further support for the students’ grammar learning
was available as they could access the e-learning system for
online blended learning resources and a mock grammar quiz at
their own time. The mock grammar quiz was similar to the
grammar quiz as it provided the students with an idea of the
types of questions that would appear in the actual grammar
quiz. Lessons were conducted over two sessions of one and a
half hours each, across twelve weeks. As the instructors must
go through about eight problems and three assignments in the
twelve weeks, they had limited time to go through grammar
skills in class. A problem in the course was defined as a writing
scenario that was given to the students to solve, e.g., writing
an email to a targeted audience to fulfil a purpose.

The Grammar Expert application was launched in the
previous semester (August to November 2023) for students to
use after receiving the university’s technology-enhanced
learning grant. The application, contextualized in the office
environment, includes features such as achievements, hints
and a leaderboard. Figure 1 shows an image of the game
interface, which was set in an office environment.

Students had to complete a diagnostic test before they
could proceed to play the rest of the eight levels of the game.
The eight levels included junior and senior intern, junior and
senior management trainee, junior and senior middle
management and junior and senior director. The diagnostic
test in the Grammar Expert application consisted of 30
sentence-correction questions related to grammar categories
such as subject-verb agreement, article, punctuation,
preposition and verb tense. Players would obtain a score
between 0 to 100% after they played the ten-minute diagnostic
test. The primary objective of the diagnostic test was to assess
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Figure 2. Correlation between grammar test scores and the highest levels achieved (Source: Authors)

the students’ grammar proficiency before the game would
assign them to either level 1 (junior intern) or level 2 (senior
intern) to start playing.

The research team publicized the study to 32 classes and
recruited 231 first-year students from the writing module to
participate in the study after obtaining approval from the
university’s Institutional Review Board. Each class had a
member of the research team explain and invite the students
to participate in the study. The students volunteered to join
the study by indicating their interest through a survey link.
Students who chose to take part in the study were informed
that participation in the research was entirely voluntary and
were assured that their involvement would not affect their
grades. To protect the students’ confidentiality, the class
instructors were unaware of the students who were involved in
the research project, as they were requested to step out of class
before the researchers spoke with the students. Students who
were taught by the research team were not invited to join the
study to avoid being coerced into joining the study.

During the recruitment, students were informed of the
study’s purpose and the information that would be collected
from them, e.g., diagnostic test scores from Grammar Expert,
the highest level attained in Grammar Expert and the grammar
test scores. If any student chose to withdraw from the study,
he/she would not be penalized in any way. Additionally, the
students were informed that their involvement would not
affect their grades as their instructors were unaware of their
participation. To protect participants’ anonymity, once all
relevant data from participants’ diagnostic test scores, game
levels and the grammar quiz scores had been collected, the
research team immediately replaced all identifying
information with anonymous labels, such as student 001,
before storing and analyzing the data.

Out of the two hundred and thirty-one students who
initially participated in the study, two students completed the
diagnostic test but did not continue playing the game to reach

the levels, and nine students did not participate in the
diagnostic test at all. After excluding these eleven students
from the analysis, the final sample consisted of two hundred
and twenty students who completed the diagnostic test, played
at least one level in Grammar Expert, and took the grammar
test.

METHODOLOGY

A correlational design was adopted for this study. The
research team focused on the following data points for their
analysis and tried to assess the correlation between the two
variables:

e The highest level achieved in Grammar Expert
e The grammar test scores

The highest level achieved in Grammar Expert referred to
the highest level a participant had played in the game. All the
students on the writing course were encouraged to complete at
least level four (senior management trainee level), and they
had the option to play up to the highest level.

To assess the correlation between the two variables, we
initially employed the Pearson’s correlation coefficient, which
is a statistical measure that assesses the strength and direction
of a linear relationship between two continuous variables
(Benesty et al., 2009). However, preliminary checks indicated
that the data were not suitable for Pearson’s correlation since
the assumptions for a Pearson’s relationship were not met.
When we employed the Shapiro-Wilk test (Shapiro & Wilk,
1965), the findings showed significant deviations from
normality for both variables, and the scatter plot (Figure 2)
revealed a non-linear pattern with visible outliers. As a result,
Spearman’s rank-order correlation (Zar, 2010) was used. The

formula for Spearman’s rank-order correlation is p =1—
6Y d?
n(n?-1)

, p is the Spearman’s rank correlation coefficient, d;is
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Table 1. Descriptive statistics of the two variables

Variable N Mean Standard deviation Minimum Maximum
Grammar test score 220 72 11 40 96.67
Grammar Expert 220 5.60 2.15 1 8

the difference between the two ranks of each observation and
n is the number of observations.

Table 1 shows the descriptive statistics that were
calculated for the student grammar test score and Grammar
Expert. The mean student grammar test score was 72 (standard
deviation [SD] = 11), with scores ranging from 40 to 96.67.
Grammar Expert had a mean of 5.6 (SD = 2.15), with a range of
1to 8.

FINDINGS

The significance level a was set at 0.05 to determine if the
observed correlations were statistically significant. The
Spearman’s rank-order correlation analysis demonstrated a
significant correlation (p = 0.18, p =0.007, 95% confidence
interval [0.05, 0.31]) between the highest level achieved in
Grammar Expert and the grammar test score. This suggested a
weak but meaningful monotonic relationship between the two
variables. This finding indicated that Grammar Expert was
effective, as there was a positive relationship between the
students’ progress in the game and their grammar test scores.
Notably, students who invested more effort in advancing
through the game’s levels tended to achieve higher scores on
the grammar test.

It is worth mentioning that as the game’s levels increased,
the questions generally became more challenging. Therefore,
the positive correlation observed suggested that the higher
level a student played, the higher the student’s English
language proficiency.

We noted that although the effect size of 0.18 was small, it
showed a weak positive relationship between the two variables
—Grammar test score and Grammar Expert. In the field of
education, it is common to find small correlations (Cheung &
Slavin, 2016; Evans & Yuen, 2022) because learning could be
influenced by many different factors, such as prior knowledge,
motivation and socio-economic background (Tobler, 2024). As
a result, while the correlation value of 0.18 was not strong, it
was valid, especially when the result was statistically
significant.

Although the analysis revealed a statistically significant
correlation between Grammar test score and Grammar Expert,
it is important to consider potential limitations which could
have influenced the results. As mentioned, the students’ prior
grammar ability, the amount of learning time spent by the
students, and intrinsic student motivation could affect
academic performance independently or interact with the
variables that were studied. These factors were not controlled
in the current analysis, which could have limited the causal
relationships. Future research should include these variables
to better understand their impact and to clarify the complex
interplay between motivation, prior knowledge, and learning
outcomes.

DISCUSSION

The findings demonstrated that the grammar application
had the potential to support grammar learning in university
students. Educational technology, such as online applications,
promotes students’ independent learning by offering them the
flexibility of learning at their own pace and at their preferred
time. For students to improve in their language learning,
Nation (2013) stressed the need to practice and apply language
use to improve learning. More specifically, students benefited
from game-based learning by being able to apply the targeted
language context in one context to another context (Reynold
& Kao, 2019).

This study’s findings have provided some practical
recommendations on how grammar applications can be used
to support students’ learning. Firstly, the curriculum team can
refine the writing curriculum to integrate multiple online
resources (e.g., grammar application, online grammar
resources, and mock grammar quizzes) at appropriate
junctures during the 12-week writing course. Secondly,
instructors can direct their students to these same online
resources when giving grammar-related feedback on their
assignments. In doing so, the students’ learning experiences
can be enhanced through the use of various resources from the
internet and technology (Richards & Reppen, 2014). With
autonomy to practice grammar in a relatively stress-free
environment, students can benefit from this learning
experience by determining the duration of their practice. At
the same time, the instructors benefit as they would have more
valuable class time for writing activities because the “location
of grammar-focused instruction has shifted from the
classroom to the multimedia-learning center” (Richards &
Reppen, 2014, p. 22). Thirdly, instructors’ professional
development workshops can be hands-on avenues for
instructors to familiarize themselves with the use of the
grammar application and other online resources.

Furthermore, instructors should be exposed to game-based
learning pedagogy that provides insights into how both
pedagogical practices and games can be integrated into the
classroom. Bado’s (2022) review study of instructional
activities implemented at each stage (i.e., pre-game, game and
post-game) of the game-based learning process provides a
clear and organized way for instructors. For instance,
instructor development workshops can be conducted to
introduce the rationale of these instructional activities and to
view educational technologies as support and to scaffold
learning rather than being the object of learning (Jonassen,
1991). Given that constructivism underscores our curriculum
and teaching practices where knowledge is co-constructed
with others (Vygotsky, 1978) in group discussions, instructors
can use educational technology such as game applications,
Kahoot quizzes, and online learning resources to enhance their
learning (Churcher et al., 2014). For instance, game-based
pedagogy can be applied by getting instructors to introduce
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the purpose and overview of the game at the pre-game stage;
to scaffold group activities for students to discuss the common
grammar errors students faced in writing by getting students
to refer to additional online resources, and finally, at the post-
game stage, to reflect and share about their learning
experiences, i.e., connections with grammar to their writing.
As a result, because of the three stages, grammar learning for
the students can be more systematic and well-supported.

CONCLUSION

This study investigated Grammar Expert’s effectiveness in
helping year 1 undergraduate students in a university’s writing
course attain higher grammar test scores. In the analysis, a
significant correlation was observed between the highest level
attained in the game and the grammar quiz score, indicating
that increased effort spent on Grammar Expert has led to
improvements in English grammar proficiency. These results
demonstrated that Grammar Expert was a suitable tool for
students to enhance their grammar skills. This, in turn, could
improve their use of English in their daily communication
tasks in a business setting.

The present study has several limitations. First, this study
focused only on the application’s impact on a grammar test
score. A future study can focus on the application’s impact on
students’ writing, which is measured based on summative
assessments implemented in the course. Second, this study
focused on the students’ performance in terms of the highest
level played; however, gathering qualitative player feedback
on their experience could add more in-depth perspectives. To
overcome this limitation, a concurrent qualitative study was
carried out to provide in-depth insights into student user
feedback.

Future studies can explore other variables, such as the daily
time spent on the game, the time allocated for each question
and the frequency of hint usage, which could impact students’
grammar test scores. These variables can be drawn out with a
potentially improved version of the Grammar Expert game-
based application with added elements. Furthermore, future
studies can focus on writing instructors’ teaching practices by
integrating grammar game-based applications and examining
other factors such as grammar teaching approaches (e.g.,
teaching grammar in context) and blended learning
considerations which include the IT resources, pedagogical
and financial support from the management of institutions
(Bokolo et al., 2022). As the current study is conducted with
undergraduates, subsequent studies can focus on the effect of
the application on postgraduate students.
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