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ABSTRACT
Background: While technology is becoming more integrated into education, little research has 
been done on the contribution that chatbots must play when it comes to helping EFL learners 
gain some language ability, like grammar. Most current research focuses on vocabulary or 
learning grammar and thus does not understand how interactive, computer-based technologies 
can help develop rule-based writing skills. This study fills this gap by identifying the degree to 
which a WhatsApp chatbot improves punctuation skills, thus gaining insight into the promise of 
chatbot-enhanced teaching for certain language subskills.

Purpose: To evaluate the effect of a WhatsApp-based chatbot on improving Omani EFL learners’ 
knowledge of English punctuation marks.

Method: Sixty Omani EFL learners from Sohar University in Oman participated in this study, 
divided into a control and experimental group. Both groups obtained in-class training on 
punctuation marks. The experimental group received additional explanation and practice 
regarding punctuation marks using an interactive chatbot. The chatbot bot was developed for 
the experimental group to enable two-sided interactions with the students. All the tests were 
piloted to ensure reliability and validity before the data collection and the main study round. A 
pretest, followed by a posttest and a delayed posttest, was conducted to compare participants’ 
performance on English punctuation marks.

Results: The experimental group’s mean scores increased from 8.06 (pretest) to 26.66 (posttest) 
and 24.16 (delayed posttest), significantly exceeding those of the control group. Kruskal-Wallis 
tests revealed no prior differences (p = 1.000), but statistically significant improvements were 
observed in the experimental group at both the posttest and delayed posttest (p < .001; η² > 0.73), 
with large effect sizes. These results indicate the lasting impact of the chatbot on punctuation 
ability.

Conclusion: This study underscores the importance of integrating interactive technologies 
into language learning environments to foster learner engagement and independence. By 
prioritising learners’ needs and preferences, instructors can develop more efficient, student-
centred methods that promote enhanced language acquisition. The study’s findings highlight 
the potential of cutting-edge tools, such as interactive chatbots, to enhance language acquisition 
and promote ongoing improvement.
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INTRODUCTION
The integration of artificial intelligence 
(AI) into education has become increas-
ingly prevalent in recent years, offer-
ing novel ways to individualize instruc-
tion and enhance student engagement 
(Roos, 2018; Schmidt & Strasser, 2022). 
Defined as a field focused on developing 

methods for high-level reasoning based 
on low-level input features without the 
need for direct human intervention (Hea-
ley, 2020), AI is now being applied across 
various educational domains. Among 
the most widely adopted AI applications 
in education are chatbots (automated 
conversational agents that provide im-
mediate, interactive feedback) (Okonkwo 
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& Ade-Ibijola, 2021; Smutny & Schreiberova, 2020). These 
tools have demonstrated potential to foster learner autono-
my, increase motivation, and enhance language acquisition 
outcomes, particularly in vocabulary development and com-
municative competence (Wei-Xun & Jia-Ying, 2024; Song & 
Xiong, 2023; Wei, 2023).

In the context of language education, chatbots have been 
utilised to facilitate learner–system interaction through 
both textual and spoken input (Kerly et al., 2006) and have 
proven effective in addressing students’ diverse learning 
needs (Colace et al., 2018). Their adaptability enables per-
sonalised pacing, independent exploration, and sustained 
engagement, while their integration into virtual classrooms 
has been linked to improved feedback quality and increased 
learner involvement (Chou et al., 2021; Vázquez-Cano et al., 
2021; Essel et al., 2022). The versatility of available chatbot 
platforms (from low-code solutions like Flow XO and Botsi-
fy to more advanced environments like DialogFlow) makes 
their adoption accessible to a broad range of users, regard-
less of technical background (Satam et al., 2020; Kumar, 
2021).

Despite growing interest in AI-supported language learning, 
a notable gap remains in the use of such tools to support 
writing-related subskills, particularly punctuation. Punctua-
tion serves not only as a system of standardised marks that 
enhances textual coherence (Jan, 2009), but also as a crucial 
discourse marker that facilitates the interpretation of mean-
ing (Daffern & Mackenzie, 2015; Scull & Mackenzie, 2018). 
Its correct use is considered a key indicator of linguistic and 
communicative competence (Vázquez-Cano et al., 2018). 
Nevertheless, traditional approaches to teaching punctua-
tion, such as rule memorization and sentence correction, of-
ten fail to foster a deep understanding of its communicative 
function (Fang & Wang, 2011; Macken-Horarik & Sandiford, 
2016). Learners benefit more from experiential and mean-
ing-based engagement with punctuation, rather than from 
mechanical drills (Scull & Mackenzie, 2018). Yet, providing 
timely and individualized feedback (a critical component of 
such instruction) can be logistically challenging in conven-
tional classroom settings.

Given these challenges, chatbots have been proposed as 
promising tools for delivering individualized writing practice 
and immediate feedback outside the classroom (Shail, 2019; 
Subramaniam, 2019; Kurup et al., 2021). However, most ex-
isting chatbots are designed for general conversational use 
in the learner’s first language (L1), and there remains a lack 
of readily available tools for second language (L2) learners 
targeting specific writing competencies, such as punctua-
tion (Kwon et al., 2023). This oversight is particularly relevant 
in contexts where writing accuracy is essential for academic 
success in English as a Foreign Language (EFL) settings.

To address this gap, the present study examines the use of 
an interactive WhatsApp-based chatbot designed to support 

punctuation training among Omani English as a Foreign 
Language (EFL) learners. While prior research has recog-
nized the educational potential of WhatsApp bots (Al Ghaithi 
et al., 2024; Behforouz & Al Ghaithi, 2024), their application 
for targeted subskill development (specifically in punctua-
tion) has yet to be examined. This study contributes to the 
literature by evaluating the extent to which chatbot-sup-
ported instruction can enhance learners’ punctuation pro-
ficiency, offering insights into how interactive digital tools 
may be strategically employed to improve a frequently ne-
glected aspect of language learning.WhatsApp was chosen 
because it is widely used in Oman, especially among uni-
versity students. This makes it a user-friendly, well-known, 
and cheap way to teach languages. Other systems, such 
Elbot or Kuki, are less common in the area and may be hard-
er to use or integrate. The emphasis on punctuation as a 
subskill rectifies a recognised deficiency in EFL instruction, 
where punctuation is frequently undervalued despite its 
crucial role in maintaining clarity and coherence in writing 
(Crystal, 2012; Truss, 2003). Moreover, focusing on Omani 
EFL learners addresses a particular contextual requirement: 
prior research has primarily emphasised grammar and vo-
cabulary, resulting in an inadequate analysis of punctuation 
within this field. The present study addresses this deficiency 
by utilising a frequently used communication tool, thereby 
providing a pragmatic and contextually relevant enhance-
ment to conventional research methodologies. Accordingly, 
this research investigates the following question: 

• To what extent can a WhatsApp Bot improve Om-
ani EFL students’ proficiency in using punctuation 
marks?

LITERATURE REVIEW

Benefits of Chatbots in Education
Chatbots have quickly emerged as revolutionary tools in 
educational environments, particularly in optimising and 
individualising the learning and teaching process. Chat-
bots can be practical tools for guiding teaching-learning 
processes by assessing student work, enhancing materials, 
and tailoring training schedules based on individual needs 
(Bii, 2013; Ghose & Barua, 2013), and they are associated 
with microlearning tasks that give learners more author-
ity over the procedure of education instruction and allow 
them to choose the pace at which they complete the task. 
Using this educational technique, students can more easily 
create learning environments and experiences where they 
can practice, study, or engage within a limited timeframe 
(Bruck et al., 2012; Vázquez-Cano, 2012, 2014). Research has 
shown that utilizing chatbots or virtual agents can enhance 
students’ academic achievement and motivation in learning 
environments (Liew et al., 2017). Kamita et al. (2019) coupled 
chatbots with online education and discovered that chat-
bots aided self-learning, boosted motivation, and reduced 
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stress. These studies together demonstrate the pedagogical 
effectiveness of chatbots; nonetheless, they predominantly 
highlight general academic enhancements without assess-
ing the technology’s performance in particular language 
subskills or diverse educational contexts.

The benefits of employing AI chatbots in English educa-
tion, together with the essential pedagogical components, 
have been thoroughly examined in another study. A total 
of 28 prospective instructors specializing in English educa-
tion were instructed to utilize Kuki chatbots for one week, 
after which they were required to provide an evaluation of 
their experiences. The qualitative data from surveys and in-
terviews were subjected to thematic analysis, identifying six 
main themes: teacher perspectives, student perspectives, 
communication, linguistic factors, affective factors, and as-
sessment. The comprehensive results indicate that preser-
vice teachers recognize AI chatbots as valuable tools for fa-
cilitating teaching and learning, benefiting both educators 
and students. Applying learner data to chatbot technology 
requires a strategic approach to ensure optimal chat inter-
actions. Additionally, the research found that chatbots have 
the potential to enhance the confidence and motivation of 
English as a Foreign Language (EFL) learners in speaking the 
English language (Yang, 2022). This qualitative dimension 
adds significant complexity to predominantly quantitative 
research, suggesting that the perceptions of both learners 
and instructors on the usefulness of chatbots are vital for as-
sessing long-term adoption. Yang’s research enhances our 
understanding of teacher cognition; however, it does not di-
rectly link perceptions to quantifiable classroom outcomes. 
This indicates a significant disparity between theoretical 
possibilities and practical realities in this area. 

The integration of AI chatbot help with collaborative note-
taking (CNT) has been examined for its effect on the acqui-
sition of semantic knowledge in EFL learners. Chen (2024) 
employed a quasi-experimental design and included 60 stu-
dents from the English language and literature program. It 
aimed to compare the group that received support from an 
AI chatbot (AI-CNT) with the group that received conven-
tional support (CNT). The findings demonstrated that the AI-
CNT group exhibited superior performance compared to the 
CNT group in terms of learning performance, achievement, 
self-efficacy, metacognition, and reduced learning anxiety. 
The study highlights the potential of utilizing AI chatbot in-
teraction in conjunction with the CNT technique to enhance 
the EFL semantic learning experience. This approach offers 
tailored language practices that involve interaction and are 
enhanced with feedback and emotional support. Nonethe-
less, it remains unclear whether these advantages stem from 
the chatbot’s linguistic support, emotional reinforcement, 
or feedback system and how these components may vary 
across different educational contexts. The studies together 
provide compelling evidence for the effectiveness of chat-
bots in EFL teaching, particularly in enhancing motivation, 
vocabulary, and speech proficiency. However, the existing 

work frequently overlooks longitudinal designs, cross-skill 
integration, and comparative evaluations with alternative 
digital tools. Moreover, several studies focus on emotional 
or perceptual outcomes while failing to effectively link them 
to language development benchmarks. This study aims to 
address these deficiencies by examining the immediate lin-
guistic outcomes of chatbot-assisted learning, as well as the 
cognitive and affective variables that influence these out-
comes, particularly within underrepresented English as a 
Foreign Language (EFL) populations. These findings confirm 
the significant educational potential of chatbots; however, a 
comprehensive analysis of their impact on specific language 
acquisition subskills, particularly speaking, listening, and 
spelling, is essential for elucidating their functional scope 
and pedagogical precision.

Chatbots and Langauge Learning Subskills
Speaking and listening skills, essential for communicative 
competency, have been positively impacted by chatbot-as-
sisted learning. In a study using the LINE Chatbot messag-
ing app to examine exercises for English conversations, one 
of the educational activities in which 73 students partici-
pated was a four-week English conversation exercise that 
included both speaking and listening components. Partic-
ipants established the experimental and control groups. 
The two groups engaged in learning activities after school 
using LINE Chatbot. The experimental group signed up for 
competitive discussion with the LINE Chatbot, whereas the 
control group signed up for unrivaled chat exercises. After 
school, while the experimental group used the LINE Chatbot 
to engage in competitive discussion activities, the control 
group did the same activities without assistance. According 
to the results, the LINE Chatbot enhanced each group’s pu-
pils’ speaking and listening abilities (Chien et al., 2022). The 
results demonstrate that the level of chatbot interaction, 
specifically if it is competitive and dynamic, is central to im-
proving vocal language abilities. This study did not examine 
the long-term retention of improvements or the impact of 
learner characteristics, such as anxiety levels and past ex-
posure, on the outcomes. This distinction warrants further 
examination regarding how the integration of chatbots may 
affect specific cognitive and affective aspects of language 
acquisition.

The integration of voice chatbots with AI into language ed-
ucation has shown promise in increasing the proficiency of 
Vietnamese undergraduate students in speaking English 
through innovative and interactive means of developing flu-
ency and communication skills. Duong and Suppasetseree 
(2024) conducted a quasi-experimental study involving 30 
Vietnamese undergraduate students over an eight-week pe-
riod. The participants engaged in English-speaking exercises 
with an AI voice chatbot over two weekly class sessions. They 
also took a speaking exam before and after the experiment, 
answered a questionnaire, and participated in a semi-struc-
tured interview. The findings indicated a notable improve-
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ment in students’ English-speaking proficiency after using 
the AI voice chatbot, characterised by an enhanced use of 
hedging phrases, grammatical structures, and vocabulary. 
The study proposes the incorporation of AI voice chatbots 
in teaching and learning activities to improve the speaking 
abilities of Vietnamese EFL undergraduate students. Fur-
thermore, there is no consensus in current research about 
the emotional aspects that most consistently benefit from 
chatbot use, particularly across various cultures and levels 
of competency.

Supplementary research supports the efficacy of chatbots in 
enhancing receptive and productive abilities over extended 
instructional periods. In another study, Kim (2018) assessed 
the impact of chatbots on the listening and reading compre-
hension of English among 46 college students. Participants 
were randomly distributed between the experimental and 
control groups. For 16 weeks, members of the control group 
did not communicate with Elbot, whereas members of the 
experimental group conversed with the chatbot. Pretests 
and posttests were administered to measure the effective-
ness of the treatment. The findings revealed that reading 
and listening comprehension increased significantly for 
both groups. In the post-listening assessment, however, the 
improvements in the experimental group were more notice-
able. Furthermore, after being encouraged to interact with 
the chatbot, the experimental group showed improvement 
in listening comprehension, progressing from the interme-
diate to the advanced stage. The longitudinal gains have 
encouraged more studies into utilizing advanced AI tech-
nologies in speech learning, particularly those with voice 
recognition and natural language generation capabilities. 
Nonetheless, the study did not investigate whether learn-
ers employed different strategies while interacting with 
chatbots compared to traditional training, nor did it identify 
which chatbot features, such as personalization, adaptivity, 
or repetition, were more impactful.

Using chatbots in English learning settings has shown en-
couraging outcomes, especially in fundamental language 
competencies such as spelling. In a study aimed at devel-
oping an interactive chatbot to facilitate spelling improve-
ment and gather students’ perspectives on using chatbots 
in the language learning process, 60 Omani English as a For-
eign Language (EFL) students were evenly divided into two 
groups: a control group and an experimental group. The 
results revealed that using interactive chatbots in an edu-
cational setting enhanced spelling proficiency among par-
ticipants in the experimental group (Al Ghaithi et al., 2025). 
These findings demonstrate the key advantage of chatbot 
interventions: measurable improvements in academic 
achievement. This study emphasizes cognitive and affective 
benefits while presenting challenges related to scalability, 
long-term effects, and relevance to more complex linguistic 
domains, such as discourse-level speaking. Moreover, the 
absence of comparative data with other digital solutions 
leads to a methodological shortcoming. Chatbot-enhanced 

instruction has proven effective for fundamental receptive 
and productive language skills; however, its impact on writ-
ing subcomponents such as punctuation remains underex-
plored, warranting more rigorous empirical investigation 
and targeted instructional innovation.

Technology and Punctuation
Experimental research has examined the impact of digi-
tal aids on learners’ punctuation proficiency in academic 
writing. Ivanova et al. (2022) attempted to measure the ef-
fect of digital support on learners’ appreciation and mas-
tery of punctuation in academic writing, investigating this 
with 42 students. Standard face-to-face practices based on 
textbooks were implemented in the control group, where-
as the experimental group underwent training using digi-
tal resources and a simplified textbook. Three final exami-
nations served as a gauge of punctuation knowledge and 
proficiency. The findings showed that learning academic 
writing from standard textbooks alone was insufficient 
for improving punctuation. Digital assistance for teaching 
punctuation had considerable pedagogical potential. In the 
final assessments, the experimental group outperformed 
the control group. As a result, digital assistance should be a 
key component of academic writing instruction and includ-
ed in training curricula. The study primarily focused on the 
number of punctuation marks, while additional studies have 
explored the types and frequencies of punctuation marks. 
This research highlighted the frequency of punctuation 
used, suggesting future studies analyze both the frequency 
and types of marks used, indicating a need for further scru-
tiny in future research. This study yields substantial quanti-
tative data; nonetheless, it needs to examine how learners 
cognitively process punctuation usage using digital tools 
or whether these tools augment metalinguistic awareness. 
A cross-analysis of learners’ proficiency levels and writing 
genres might yield more targeted pedagogical insights.

Interactive multimedia systems have demonstrated signif-
icant efficacy in teaching learners with disabilities about 
punctuation at various educational levels. To assist middle 
and high school students with various learning difficulties 
in applying punctuation techniques, a multimedia soft-
ware tool was developed. This approach aims to determine 
whether a multimedia tool is effective in enhancing punc-
tuation instruction for students who experience academic 
difficulties. Every student at every school level was randomly 
allocated to the experimental or control group. According 
to the results, experimental pupils at all school levels out-
performed the control group, scoring noticeably better on 
the punctuation usage exam. Furthermore, the experimen-
tal students used less erroneous punctuation compared to 
the controls in the two educational groups. Additionally, 
the experimental students used the skills in a written test 
in which they composed original statements. Therefore, 
this study demonstrates that when taught using interactive 
multimedia, individuals can acquire punctuation procedures 
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with high competence and apply their skills to sentence 
modification, as well as phrase-building problems. Howev-
er, boundaries remain, particularly on the program’s effects 
on students’ independent writing after instruction, high-
lighting the need for future research focused on long-term 
retention and transferability (Schumaker et al., 2019). This 
study provides significant evidence for the effectiveness of 
multimedia-assisted learning in students with impairments; 
however, it does not examine whether mainstream learners 
can achieve analogous advantages. Moreover, there is a lack 
of examination into whether the multimedia tool promotes 
strategic self-regulation or learner reflection, both of which 
are essential for sustainable writing improvement.

The efficacy of WhatsApp Messenger has been tested in var-
ious educational settings to improve students’ punctuation 
marks knowledge. In one such study, Abdul Fattah (2015) 
examined an experimental group comprising undergradu-
ate students who received instructional materials through 
WhatsApp to determine whether it could enhance the stu-
dent’s use of punctuation marks. The results revealed that 
students’ proper use of punctuation marks significantly in-
creased in the presence of WhatsApp Messenger. The study 
scope was limited to one skill area, implying the need to ex-
tend mobile treatments to encompass more facets of writ-
ing development components. 

Self-editing programs have helped analyze the role of 
smartphone usage in developing EFL learners’ self-editing 
skills. Eighteen Saudi Arabian students were assigned White 
Smoke, a self-editing application, to evaluate how tech-
nology could assist them in enhancing their writing skills. 
In week three, the learners were instructed to analyse and 
correct punctuation mark mistakes. The results revealed sig-
nificant progress in the experimental group’s ability to dis-
tinguish and correct punctuation-related errors within their 
learning context. Notwithstanding these advancements, the 
researchers acknowledged the limitations of their scope and 
sample size, advocating for more comprehensive investiga-
tions into the effects of mobile learning on various linguistic 
characteristics (Al-Wasy & Mahdi, 2016). This intervention’s 
structured progression offers valuable insights into phased 
editing growth; however, the study overlooks the considera-
tion of student viewpoints on the editing process and the ad-
vancement of their metacognitive editing strategies. These 
elements necessitate additional examination to understand 
not just the alterations that occur but also the underlying 
mechanisms and rationale behind them.

It has also become a source of interest in developing a new 
educational tool for teaching punctuation marks to universi-
ty students using chatbots. The development of one to sup-
port Spanish university students in learning punctuation is a 
testament to the potential of AI-driven education in higher 
learning. In this case, the control group received instruc-

tions via the traditional method of writing exercises on pa-
per, while the experimental group followed the instructions 
through a chatbot. The results revealed that students who 
used chatbots to interact with the materials performed more 
significantly than their counterparts in the control group. 
The chatbot provided a means for interacting with course 
materials, providing instant feedback and tailored respons-
es that increased interaction and comprehension. This study 
suggests that chatbots may offer focused microinstruction 
in writing mechanics, indicating a need for further research 
into the application of chatbots in comprehensive writing 
instruction. As technology continues to develop, ongoing 
research will be necessary to assess its long-term effects 
and potential applications in other learning environments 
(Vázquez-Cano et al., 2021). This study highlights the poten-
tial of chatbot-assisted writing education; however, it does 
not compare it with human-facilitated formative feedback 
or examine the impact of chatbot characteristics, such as 
adaptivity and feedback type, on learning outcomes. These 
factors remain unexamined and are essential for the ad-
vancement of pedagogically sound AI systems.

AI-assisted training has demonstrated significant potential 
in several language abilities, including speaking, listening, 
reading, and spelling, yet punctuation remains a remarka-
bly underexplored domain in EFL chatbot-based learning. 
Current research either focuses on general writing improve-
ment or uses digital techniques unrelated to chatbot tech-
nology. There is a notable deficiency of focused studies on 
mobile-based chatbot instruction concerning punctuation, 
particularly in the context of WhatsApp, a widely accessible 
and familiar platform for learners in many English as a For-
eign Language (EFL) environments. This project fills the gap 
by developing and utilising a WhatsApp-based chatbot that 
provides targeted microinstruction on punctuation. This 
study evaluates measurable language enhancements, offer-
ing a comprehensive understanding of chatbot efficacy in a 
sometimes overlooked facet of writing instruction.

METHOD

Participants
To collect the required data, 60 Omani students of English 
as a Foreign Language (EFL) were randomly selected as 
the study population. These students studied English in the 
General Foundation Program (GFP), a preparatory program 
that allows students to move to higher education studies. 
The participants’ ages ranged from 18 to 19 years old. The 
students, who were a combination of both genders, were 
native Arabic speakers, and their English proficiency level 
was intermediate, as determined by the institution’s place-
ment test.
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English Punctuation Tests

The researcher created an English punctuation pretest, 
posttest, and delayed posttest to track participants’ per-
formance before and after implementing the WhatsApp 
Bot, aiming to determine its effectiveness in helping Om-
ani students use English punctuation marks correctly. Each 
test consisted of three sections: Section 1, which included 
10 questions for correcting incorrect punctuation marks 
within sentences. In Section 2, another 10 multiple-choice 
questions were related to selecting correct punctuation 
marks, and Section 3 included 10 questions on True/False 
statements based on the punctuation marks used within the 
statements. The logic behind using these types of questions 
was that learners’ regular exams and quizzes within the se-
mester were all in the same format as in this study; there-
fore, students were familiar with the format of the ques-
tions. The pretest is provided in as an example (Appendix 1).

To ensure the reliability of the punctuation mark tests, a pi-
lot study was conducted with 20 Omani intermediate English 
as a Foreign Language (EFL) students within the same insti-
tution. Two Omani PhD holders in Applied Linguistics were 
selected to review and refine the questions to validate those 
of the three tests. Table 1 shows the reliability results for the 
pretest, posttest, and delayed posttest. As can be seen, the 
tests had high-reliability indices of 0.860, 0.780, and 0.885, 
respectively.

Table 1
The Reliability of all Sets of the Tests

Tests Cronbach’s Alpha N of Items

Pretest

Posttest

Delayed posttest

.860

.780

.885

30

30

30

Whatsapp Bot

The WhatsApp bot employed a decision-tree algorithm to de-
termine the appropriate punctuation exercises, taking into 
account the student’s prior responses and development. 
For example, if a learner provided a valid answer, the bot 
would present increasingly intricate exercises. In contrast, if 
errors were identified, the bot provided fewer complex ex-
ercises to strengthen understanding. The bot promptly de-
livered feedback in various formats: for questions with True 
or False options, it verified the correctness of the student’s 
selection, and for exercises involving sentence correction, it 
supplied the appropriate punctuation when mistakes were 
made. The rapid feedback approach enabled pupils to learn 
from their errors promptly.

The developer pre-programmed and meticulously examined 
the responses to guarantee that the bot’s input was high 
quality and accurate. The bot’s database provided accurate 
responses for all questions, ensuring that students received 
dependable and pedagogically effective feedback. The bot’s 
stability was further enhanced through regular monitoring 
and adjustments based on user interactions. 

Punctuation Marks

The WhatsApp bot was developed using Python program-
ming and linked to a nearby mobile device, facilitating 
smooth and uninterrupted interaction between the stu-
dents and the bot. This configuration enabled students to 
engage with the bot via their WhatsApp program, providing 
them with the convenience of receiving and responding to 
punctuation exercises. The bot can send various questions, 
respond instantly, and distinguish between accurate and 
inaccurate answers, providing an interactive and engaging 
learning experience.

Although there are various punctuation marks in English, 
the primary focus of this study was on the full stop, apos-
trophe, comma, parenthesis, and question mark as the tar-
gets of the current study, which aimed to interact with the 
experimental group through the WhatsApp bot. The reason 
for selecting these types of punctuation marks was their 
commonalities among the writing papers of students, as 
determined through a detailed evaluation of their writing 
tasks within regular training. To elicit accurate details on the 
punctuation marks, a book by Noah Lukeman (2007) called 
A Dash of Style: The Art and Mastery of Punctuation was se-
lected as the primary source of providing information. 

Three different types of questions were developed for each 
English punctuation mark (True or False, multiple-choice, 
and sentence correction by writing the correct punctuation 
mark in six questions for each punctuation mark). These test 
formats were regularly used in the exams and continuous 
assessments of learners; therefore, there was no need for 
extra training or explanation on how to select the correct 
responses.

Procedures
This research was conducted in the fall semester of 2023 
at Sohar University in the North Al Batinah region. Initially, 
learners were informed that their participation was volun-
tary and would not affect their future assessments. A pre-
test was conducted before implementing the treatment to 
ensure the homogeneity of the participants’ knowledge 
of punctuation marks. Both groups were provided in-per-
son instruction during their lessons to maintain a uniform 
teaching environment. Nevertheless, the experimental 
group employed the WhatsApp bot as a mediator, with the 
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teacher utilizing the bot’s interactive capabilities to send 
supplementary materials and exercises. This facilitated sup-
plementary practice and consolidation beyond the designat-
ed classroom time. The researcher guided the experimen-
tal group on troubleshooting procedures and conducted a 
training session to ensure comprehensive comprehension 
of the process among all students. The treatment process 
lasted for three weeks. Two sessions were specified each 
week to teach and practice the punctuation marks. 

The questions and exercises were shared through the inter-
active chatbot for the experimental group. In True or False 
questions, students were given sentences with incorrect 
punctuation marks and had to decide whether the sentenc-
es were punctuated correctly or incorrectly by selecting True 
or False. In the second format, learners were given sentenc-
es with punctuation problems. The sentences must be re-
written with proper punctuation. Finally, students were giv-
en statements and sentences to be completed with the best 
option between the two others. In all these techniques, the 
bot provided immediate feedback to students on whether 
their answer was correct or incorrect.

It was possible to practice the questions indefinitely using 
WhatsApp Bot. In addition to demonstrating the use of the 
WhatsApp bot to practice English punctuation, the research-
er advised the experimental group on what to do in the case 
of issues. Four questions were created as a training exercise 
for the colon and slash, among other punctuation marks, 
and the researcher held a training session to ensure that 
every student understood the process well. 

For learners to learn from their mistakes, the bot informed 
them if their responses were correct or incorrect. Addition-
ally, if the students’ responses were inaccurate, the bot cor-
rected them by providing the learners with the correct ones, 
helping them immediately recognize their mistakes. In con-
trast, when the instructions over some punctuation marks 
ended in the control group, similar types of exercises, in-
cluding true/false, sentence correction, and multiple-choice, 
were administered using paper-based materials. To provide 
feedback to this group, the teacher identified errors in the 
students’ assignments and offered general feedback to the 
class as a whole. Unlike using a chatbot, which provided per-
sonalised automated feedback, the control group received 
no individualised feedback. Immediately after the last week 
of treatment, the researchers conducted a posttest for both 
groups. Moreover, three weeks later, a delayed posttest was 
conducted.

RESULTS

This section presents the procedures and findings of the 
data analysis, including the assessment of normality, and 
systematically addresses the research questions using ap-
propriate and interpretive methods. The primary research 

question of this study aims to investigate the effect of using 
an interactive chatbot on learners’ proficiency in using Eng-
lish punctuation marks. Therefore, the following statistical 
procedures and tests were conducted comprehensively:

Measuring the Normality of Data in all the Tests

Initially, conducting a test of normality was necessary to se-
lect the appropriate parametric or nonparametric test for 
analyzing the data from punctuation tests in depth. There-
fore, a Kolmogorov-Smirnov test was done, and the results 
are presented in Table 2.

Table 2
The Results of the Kolmogorov-Smirnov Test of Normality for 
all the Tests in two Groups

Statistic df Sig.

Control pre .136 30 .164

Control post .166 30 .034

Control delayed .121 30 .200

Experiment pre .184 30 .011

Experiment post .151 30 .080

Experiment delayed .184 30 .011

Table 2 shows that the control pretest and delayed posttest 
data do not substantially deviate from a normal distribu-
tion (p-values 0.164 and 0.200, respectively), indicating that 
they conform to a normal distribution. However, the control 
posttest, experimental pretest, and experimental delayed 
posttest data show substantial deviations from normality, 
with p-values of 0.034, 0.011, and 0.011, respectively. The ex-
perimental posttest data, with a p-value of 0.080, is on the 
threshold and may not exhibit a substantial departure from 
normality. These findings suggest that nonparametric tests 
may be suitable for comparing the groups across all tests. 

Performance of Control Group in Punctuation Tests

To monitor the performance of students in the control 
group based on the punctuation tests, a Wilcoxon test was 
performed, and the results are presented in Table 3. 

As shown in Table 3, the statistical tests comparing different 
test times indicate significant variations in scores through-
out each testing period. The comparisons between posttest 
and pretest (Z = -4.789, p = 0.000), delayed posttest and pre-
test (Z = -4.237, p = 0.000), and delayed posttest and posttest 
(Z = -4.800, p = 0.000) all demonstrate p-values below 0.05, 
showing statistically significant enhancements. The results 
indicate that the intervention led to notable improvements 
in performance from the first assessment to the final assess-
ment, and these enhancements were sustained throughout 
the follow-up assessment. Additionally, extra progress was 
observed between the posttest and the delayed posttest. 
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The effect size of all sets was measured accordingly to gain 
more detailed information and determine the exact differ-
ences and significance. The results are presented in Table 4. 

Table 4, based on the effect sizes for the various test times, 
reveals significant disparities in performance. The pretest 
yielded a Cohen’s d value of 2.158, indicating a substantial 
effect size. The 95% confidence interval for this effect size 
is from 1.494 to 2.810. The posttest demonstrates a signifi-
cantly larger effect size, with a Cohen’s d value of 9.816 and 
a confidence interval of 7.274 to 12.349, indicating a signif-
icant improvement. The delayed posttest demonstrates a 
substantial effect size, with a Cohen’s d value of 5.312 and 
a confidence range of 3.902 to 6.713. The substantial effect 
sizes indicate that the intervention had a notable and endur-
ing influence on performance overall assessment periods. 

Performance of Experimental Group in Punctuation Tests

After the thorough analysis of the control group, the next 
step was to measure the progress of the experimental group 
from pretest to posttest and to delayed posttest; therefore, 
another Wilcoxon test was run to measure the effects of the 
treatment (i.e., using a chatbot to receive extra explanations 
and practice), and the results are shown in Table 5. 

Table 5 indicates the presence of statistically significant dif-
ferences in all the sets. The Z values for the comparisons 

between the posttest and pretest (Z = -4.787), the delayed 
posttest and pretest (Z = -4.788), and the delayed posttest 
and posttest (Z = -4.498) are all very significant, with p-val-
ues of 0.000. The findings suggest notable improvements 
in scores between the pretest and posttest, as well as be-
tween the pretest and delayed posttest. Additionally, there 
was a significant disparity between the posttest and delayed 
posttest scores. This suggests that the intervention led to 
significant and lasting improvements in performance over 
time. To further analyse the amount of difference within the 
experimental group in each set, Cohen’s d was calculated, 
and Table 6 below presents the effect size results.

Table 6 illustrates substantial improvements in the experi-
mental group across all testing intervals. The pretest yielded 
a Cohen’s d value of 2.158, indicating a substantial initial ef-
fect. The 95% confidence interval for this effect is from 1.494 
to 2.810. The posttest demonstrates a significantly greater 
effect size, with a Cohen’s d value of 14.564 and a confidence 
interval ranging from 10.816 to 18.304, indicating a substan-
tial and noteworthy improvement. The delayed posttest 
demonstrates a significant effect size, with a Cohen’s d val-
ue of 13.482 and a confidence interval ranging from 10.009 
to 16.946. The results underscore the substantial and endur-
ing impact of the intervention on the experimental group’s 
performance, surpassing the levels observed in the control 
group. 

Table 3
The Results of the Wilcoxon Test for the Control Group

posttest - pretest Delayed posttest - pretest Delayed posttest - posttest

Z -4.789 -4.237 -4.800

Asymp. Sig. (2-tailed) .000 .000 .000

Table 4
The Effect Size in all the Tests in the Control Group

Standardizer Point Estimate
95% Confidence Interval

Lower Upper

Pretest Cohen’s d 3.80018 2.158 1.494 2.810

posttest Cohen’s d 1.80325 9.816 7.274 12.349

delayed posttest Cohen’s d 2.10227 5.312 3.902 6.713

Table 5
The Results of the Wilcoxon Test for the Experimental Group

posttest - pretest Delayed posttest - pretest Delayed posttest - posttest
Z -4.787 -4.788 -4.498
Asymp. Sig. (2-tailed) .000 .000 .000
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Comparison of Experimental and Control Groups in 
Punctuation Tests

After measuring learners’ performance within their groups, 
it was necessary to compare the performance of each group 
across all sets of tests. Table 7 below presents the descrip-
tive statistics for the control and experimental groups in the 
pretests, posttests, and delayed posttest. 

Table 7 shows that the mean scores for the control group’s 
pretest, posttest, and delayed posttest were 8.20, 17.70, 
and 11.16, respectively, while the mean scores for the ex-
perimental group’s pretest, posttest, and delayed test were 
8.06, 26.66, and 24.16, respectively. In both groups, as indi-
cated by their mean scores, the average score of students 
on the posttest was higher than on the pretest and delayed 
posttest, and this comparison favours the experimental 
group. However, to better understand the differences be-

tween the groups, a Kruskal-Wallis Test was conducted, and 
the effect sizes of each set of tests are presented in Table 8.

Table 8 results reveal significant differences between the 
control and experimental groups’ scores at different testing 
stages. For the pretest, the Kruskal-Wallis H value is 0.000 
with a p-value of 1.000, indicating no significant difference 
between the groups and an epsilon-squared (ε²) of -0.017, 
suggesting no effect size. However, for the posttest, the 
Kruskal-Wallis H value is 43.882 with a highly significant 
p-value (p < 0.001) and an ε² of 0.739, indicating a large ef-
fect size. Similarly, the delayed posttest has an H value of 
44.628, with a highly significant p-value (p < 0.001) and an ε² 
of 0.752, signifying a large effect size. These results demon-
strate that, although the groups started with similar perfor-
mance levels, the intervention had a substantial and lasting 
positive impact on the experimental group’s performance in 
both the posttest and the delayed posttest.

Table 6
The Results of Effect Size within the Experimental Group in all Sets

Standardizer Point Estimate
95% Confidence Interval

Lower Upper

pretest Cohen’s d 3.80018 2.158 1.494 2.810

posttest Cohen’s d 1.61352 14.564 10.816 18.304

delayed posttest Cohen’s d 1.54771 13.482 10.009 16.946

Table 7
The Descriptive Statistics for all the Tests in Two Groups

N Min Max Mean Std. Deviation

Con_Pre 30 1.00 15.00 8.200 3.800

Con_Post 30 14.00 21.00 17.700 1.803

Con_Delayed 30 7.00 15.00 11.166 2.102

Exp_Pre 30 1.00 13.00 8.066 3.741

Exp_Post 30 23.00 30.00 26.666 1.971

Exp_Delayed 30 20.00 27.00 24.166 1.315

Valid N (listwise) 30

Table 8
The Results of the Kruskal-Wallis Test for the Comparison of both Groups

pretest posttest Delayed posttest

Kruskal-Wallis H .000 43.882 44.628

df 1 1 1

Asymp. Sig. 1.000 .000 .000

ε2 -0.017 0.739 0.752
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DISCUSSION
This study investigated the effectiveness of an interactive 
WhatsApp chatbot in enhancing the proficiency of Omani 
English as a Foreign Language (EFL) learners in using Eng-
lish punctuation marks. The findings demonstrated that the 
experimental group, which received supplementary training 
via the chatbot, significantly outperformed the control group 
across all testing phases, including the posttest and delayed 
posttest. This suggests that incorporating chatbot-assisted 
instruction into language education can yield measurable 
and lasting improvements in learners’ mastery of specific 
linguistic features, such as punctuation. These results ex-
pand the breadth of current research by demonstrating the 
efficacy of chatbots in the specialised domain of punctua-
tion, which is currently underrepresented in the AI-driven 
writing instruction literature. This finding strengthens the 
theoretical framework of form-focused education by validat-
ing that precise, targeted feedback delivered through tech-
nology may increase the cultivation of micro-level writing 
skills. Additionally, it aligns with sociocultural theory since 
the chatbot functioned as a scaffolding medium that pro-
moted learners’ development through interaction.

The observed progress within the control group can be at-
tributed to both groups’ classroom-based instruction. This 
finding aligns with the established pedagogical understand-
ing that explicit instruction and consistent exposure lead to 
gradual improvement in form-focused language features 
such as punctuation (Fang & Wang, 2011; Macken-Horarik 
& Sandiford, 2016). However, the notably greater gains in 
the experimental group underscore the added value of chat-
bot integration as a mode of technology-enhanced learning. 
This result reinforces prior findings from studies highlight-
ing the educational potential of mobile-based interventions, 
particularly in contexts that require frequent individualized 
practice and feedback (Abdul Fattah, 2015; Ivanova et al., 
2022). The relationship between chatbot feedback types 
and learner engagement in form-focused training remains 
unclear. This study indirectly investigated this connection 
through its design. The chatbot intervention extends be-
yond traditional methods by employing constructivist ideas 
that enable learners to create their meaning through in-
teraction, feedback, and adaptation. These are all essential 
parts of the personalized learning model.

The WhatsApp bot contributed to enhanced performance 
through several mechanisms. First, it facilitated immediate 
corrective feedback and individualised learning pathways 
based on learner performance, unlike the delayed and gen-
eralised feedback provided to the control group. Such re-
sponsiveness likely promoted greater learner engagement 
and more efficient error correction, factors emphasized in 
prior research on intelligent tutoring systems (Essel et al., 
2022; Duong & Suppasetseree, 2024). Moreover, the chat-

bot’s adaptive feedback and structured decision-tree logic 
correspond with key principles of practical formative assess-
ment and scaffolding in second language acquisition. This 
demonstrates that mobile chatbots can serve as cost-effec-
tive and scalable alternatives to more complex AI teaching 
systems. This is an area that needs additional research in 
schools with limited resources. The effectiveness of these 
formative feedback loops reinforces the necessity of inte-
grating AI-driven instructional designs into conventional 
English as a Foreign Language (EFL) teaching, especially in 
contexts where teacher-student ratios limit individualised 
attention.

Second, the chatbot afforded repeated and self-paced prac-
tice opportunities that are rarely possible in traditional 
classroom environments. The benefits of spaced repetition 
and self-regulated learning, both of which were operational-
ized in this study’s intervention design, are well-document-
ed in language pedagogy literature (Chen, 2024; Kwon et al., 
2023). This automated interaction model enabled learners 
to gradually internalise complex punctuation rules through 
contextualised repetition. A subsequent study might benefit 
from a more comprehensive analysis of learner interaction 
logs to enhance comprehension of the cognitive mecha-
nisms involved during chatbot usage. This strengthens the 
metacognitive dimension of second language acquisition, 
wherein learners cultivate awareness of their linguistic pro-
duction and progressively improve their accuracy via auton-
omous engagement. This process is less achievable with 
teacher-centered instruction alone.

The findings further echo those of previous studies involv-
ing similar mobile-assisted writing interventions. For in-
stance, Al-Wasy and Mahdi (2016) demonstrated that Saudi 
EFL learners using self-editing applications on mobile devic-
es significantly improved in identifying punctuation errors. 
Likewise, the present study corroborates Vázquez-Cano et 
al. (2021), who showed that a Spanish-language chatbot sig-
nificantly enhanced university students’ punctuation perfor-
mance. Additionally, Abdul Fattah (2015) reported positive 
outcomes from using WhatsApp-based instruction to en-
hance paragraph writing, with a particular focus on punc-
tuation accuracy. Thus, the chatbot intervention employed 
here appears effective and consistent with international 
trends in mobile-mediated language instruction. Even so, 
the global studies mentioned show promising outcomes, 
but they differ in terms of technology interface, language 
focus, and assessment criteria. This makes it difficult to 
compare them and underscores the need for a standard-
ised approach to evaluating AI-assisted writing therapies. 
This study fills a gap in the literature by providing data on a 
widely used platform (WhatsApp) and a well-defined linguis-
tic subskill (punctuation), which improves the consistency of 
the evidence base for cross-study comparison.
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In another study with similar findings, Črček and Patekar 
(2023) evaluated the frequency with which Croatian uni-
versity students use ChatGPT for writing assignments, 
their performance, and their ethical perceptions. An online 
questionnaire completed by 201 university students from 
both state and private institutions gathered data. Evidence 
showed that more than half of the respondents use ChatGPT 
to create ideas, summarize, paraphrase, and proofread text; 
a high percentage also use it to write parts of their projects. 
The study identified the immediate need for institutions to 
establish clear ethical standards for the use of artificial in-
telligence software in scholarly activities. The focus on us-
age patterns and ethical considerations, while important, 
reveals a conceptual gap in the research on the influence of 
AI tools on learners’ development of writing skills, an aspect 
our study addresses by emphasising educational outcomes 
rather than mere tool adoption. This study prioritizes peda-
gogical performance over utilitarian access, shifting the fo-
cus toward outcomes-based evaluation of AI integration in 
language education.

Additionally, the study’s findings are consistent with those 
of Enamorado and Angel (2025), who found that the devel-
opment of ChatGPT has generated significant excitement 
about its use in learning situations. The study investigated 
how 91 students of University of Valencia’s English 2 course 
integrated the use of ChatGPT with English for Tourism Pur-
poses (ETP) teaching. Targeted exercises, such as reading, 
vocabulary building, and role-plays, were conducted by stu-
dents under the guidance of electronic devices and ChatGPT. 
The study centered on ChatGPT’s learning efficacy, specifi-
cally its precision and ability to improve language skills. 
Through the presentation of interactive, feedback-driven 
exercises, ChatGPT clearly improves students’ writing, com-
munication, and vocabulary gains. Although output accu-
racy needs to be monitored by the teacher, the program’s 
capability for emulating real-life communication situations 
in a short preparation time makes it an effective tool for 
directed and independent learning. Nonetheless, prelimi-
nary research in this emerging domain has pinpointed the 
specific linguistic or emotional attributes most affected by 
AI interaction, particularly in resource-constrained or high-
stakes academic environments. This study fills that gap by 
giving controlled, skill-specific data on how chatbots might 
be used to help people learn English as a foreign language. 
Thus, it contributes to the current discussion by providing 
a context-sensitive, skill-specific framework that may aid 
future research on utilizing AI in EFL instruction in specific 
areas.

Importantly, the pedagogical value of such interventions lies 
in their performance outcomes and in promoting learner 
autonomy. The experimental group had access to learning 
tools outside the classroom, allowing for practice during oth-
erwise idle moments, an approach in line with microlearning 
principles (Mohammed et al., 2018; Bruck et al., 2012). This 

kind of out-of-class support may be especially crucial for stu-
dents in EFL contexts who lack exposure to English outside 
the academic setting. This study highlights the importance 
of low-barrier interventions that align with contemporary in-
formal learning trends by situating chatbot utilization with-
in learners’ everyday digital practices. This has implications 
for the development of more ecologically valid language 
learning systems. This underscores that mobile-centric, 
feedback-rich microlearning facilitates learners in attaining 
academic objectives while fostering autonomous language 
development, a vital aim in modern language teaching.

Limitations
First, although the overall sample size (n = 60) was adequate 
for quantitative analysis, the absence of qualitative data lim-
its insight into learners’ perceptions and experiences with 
the chatbot. Second, the study was conducted within a single 
institutional and cultural context, which may constrain gen-
eralizability. Lastly, while the chatbot focused on five punc-
tuation marks selected based on curricular analysis, future 
studies may wish to include a broader range of punctuation 
features to further validate the tool’s comprehensiveness.

Future research should consider expanding the participant 
pool to include learners from multiple institutions, varying 
levels of language proficiency, and diverse demographic 
backgrounds. It is also recommended that future studies 
employ mixed methods designs to capture both learning 
outcomes and user experiences in greater depth. Investi-
gating the chatbot’s efficacy across other domains of lan-
guage learning (such as syntactic accuracy, paragraph co-
hesion, or pragmatic competence) would also be valuable. 
Additionally, integrating voice-based chatbot interaction 
could further personalize instruction and support learners 
with limited literacy skills.

CONCLUSION

This study has provided empirical evidence supporting the 
effectiveness of an interactive WhatsApp chatbot’s effective-
ness in improving English punctuation among Omani EFL 
learners. By integrating a process-oriented, learner-respon-
sive tool into the learning environment, the study demon-
strates how mobile-assisted technologies can enhance writ-
ing accuracy in a measurable and pedagogically meaningful 
way.

The experimental group, which received supplemental in-
struction through the chatbot, outperformed the control 
group in immediate and delayed posttests. These results 
indicate short-term learning gains and sustained retention 
of punctuation rules, suggesting that mobile-based inter-
ventions can support long-term language development. 
The chatbot’s design (featuring individualized feedback, 
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self-paced engagement, and decision-tree logic) proved an 
effective mechanism for reinforcing language conventions 
often neglected in traditional instruction.

The study contributes to the growing literature on mo-
bile-assisted language learning (MALL) and offers a scalable 
solution for improving writing mechanics in resource-con-
strained or exam-oriented educational contexts. Neverthe-
less, certain limitations remain. The relatively small sample 
and lack of qualitative data limit the generalizability and 
explanatory depth of the findings. Future studies should 
consider larger, more diverse participant groups and incor-
porate learners’ reflections and interaction logs to gain a 
deeper understanding of user experience and engagement 
patterns.

Ultimately, this study underscores the potential of integrat-
ing intelligent chatbot technologies into formal and infor-
mal language instruction. As digital platforms continue to 

expand their role in education, targeted applications like the 
one developed here offer promising avenues for person-
alised learning, particularly in areas such as punctuation, 
which often receive limited instructional attention.
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APPENDIX 1

The Pretest of Puncuation Marks
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