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Abstract 
In the contemporary globalized reality, communicative competence 
turns out to be a determining variable in academic performance and 
employability in undergraduate learning groups, particularly the English as 
a Second Language (ESL) ones. However, the use of traditional teaching 
techniques based on lectures often fails to lead to engagement and real-life 
communication skills. The present research study focuses on the efficacy of 
the Sports-Integrated Activity-Based Curriculum (SIABC) in the development 
of communicative competence among undergraduate students enrolled in 
a university in Tamil Nadu, India. A quasi-experimental pre-test and post-
test research design was used, with 120 students purposively sampled 
and divided into equal numbers (experimental and control groups). A 12-
week SIABC intervention was provided to the experimental group, and 
traditional instruction to the control group. These were measured using the 
standard communicative competence rubric, an observation checklist, and 
a self-assessment questionnaire that evaluated oral fluency, pronunciation, 
vocabulary use, interaction, and pragmatic competence. The statistical 
tests were performed using descriptive and inferential paired-samples 
t-tests and independent-samples t-tests. The results indicated a significant 
difference in the average scores of the experimental group (48.25 pre-test 
to 78.40 post-test) compared with the control group (47.80-54.10). The 
significant difference was shown to be extremely high (t = 18.45, p < 0.001) 
in the experimental group t -test and better in the independent t -test (t 
= 16.72, p < 0.001), proving the superiority of the SIABC approach. The 
findings indicate that sport-based learning enhances levels of interactivity, 
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involvement. Previously, research demonstrated that 
such strategies can significantly enhance students’ 
motivation, engagement, and cognitive capacities 
(Duraiswamy & Mohammed, 2024; El-Qirem et al., 
2023). New technologies such as virtual learning 
environments and augmented reality have also 
been shown to positively affect learning outcomes, 
providing an immersive and interactive experience 
(Anusia & Muniisvaran, 2024; Alam & Mohanty, 2023).

In the meantime, the new pedagogical approach 
based on sports has attracted attention as an 
interdisciplinary endeavor. Based on kinesthetic and 
experiential learning theories, sports integration 
integrates both physical and academic learning, 
thereby promoting cooperation, communication, 
and real-time problem-solving skills. The vision of 
the National Education Policy (NEP, 2020) aligns with 
the strategy and is grounded in the principles of 
holistic, multidisciplinary, and experiential education 
(Normalini et al., 2018; Dixit & Dixit, 2024). The 
dynamic, low-anxiety learning process is achieved 
through sporting activities, which involve students 
applying language skills in real, interactive situations.

Due to the growing use of novel pedagogical 
means, there is no empirical research exploring 
the integration of sports-based activities with ESL 
learning, specifically in undergraduate studies in the 
Indian context. Although the effectiveness of digital 
tools, gamification, and more structured interventions 
in enhancing learning outcomes had previously 
been researched, the effectiveness of sport-based 
curricula with integrated activities has not (Başaran 
& Duru, 2024; Aslanoğlu et al., 2024; Raghavan et al., 
2024). Such a discrepancy is especially relevant in 
Tamil Nadu, where the level of language knowledge 

Introduction
The current era of globalization has made 
communicative competence a significant skill set 
for undergraduate students, affecting their learning 
outcomes, professionalization, and socialization. 
Since English is still a lingua franca, the students 
will not only be expected to know the language but 
also to be able to translate their language skills into 
real-life situations. Communicative competence is 
divided into different areas, including oral fluency, 
pronunciation, vocabulary use, interaction, and 
pragmatic and understanding, all of which are 
important for effective communication in English as 
a Second Language (ESL) environments.

Communicative competence remains a problem 
in most tertiary institutions, particularly in regions 
like Tamil Nadu, where students come from 
diverse linguistic and educational backgrounds. 
The conventional forms of teaching, based on 
lectures that mostly emphasize rote memorization 
and grammar-based methods, have been found 
insufficient for promoting participation and real-life 
communication skills. There is empirical evidence 
that these conventional approaches inhibit students’ 
oral proficiency and interpersonal communication, 
thereby affecting the language acquisition process 
on a large scale (Gangadharan & Thangavel, 2023; 
Tarrillo et al., 2024).

To overcome these shortcomings, modern-day 
learning has increasingly been oriented towards 
learner-centered pedagogies such as activity-based 
learning, gamification, and technology-enhanced 
learning. Activity-based learning is grounded in 
constructivist ideas and supports experiential 
learning, critical thinking, and active student 
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engagement, and confidence by creating a low-anxiety, interaction-based 
learning environment. The study establishes that SIABC is an effective 
pedagogical resource for improving ESL communication and recommends its 
use in undergraduate programs.
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and the availability of learning conditions predicated 
on interaction remain unequal (Pandurangan, 2023).

In this respect, this study can be considered 
timely, as it responds to a pressing need for a new, 
context-specific pedagogical approach that would 
support the development of emerging communicative 
proficiency among undergraduate students. This 
innovation will provide a unique, practical alternative 
to traditional teaching methods, combining sports 
and language learning.

Contribution of the Study
This study has several important implications for ESL 
teaching and tertiary education:

•	 It presents a new instructional model, the 
Sports-Integrated Activity-Based Curriculum 
(SIABC), designed to enhance communicative 
competence.

•	 It is empirical, as it is based on a quasi-exper-
imentala quasi-experimental study in which 
the efficiency of SIABC is compared with tra-
ditional teaching methods.

•	 It contributes to the dearth of literature on 
interdisciplinary and experiential approaches 
to learning in ESL.

•	 It provides valuable data to teachers, cur-
riculum developers, and policymakers in line 
with the objectives of NEP 2020.

•	 It is especially the context of Tamil Nadu 
undergraduates that gives the study of ESL 
worldwide regional importance.

The remaining part of this paper is structured 
in the following manner. The literature review on 
communicative competence, activity-based learning, 
and sports-integrated pedagogy is presented in Section 
2. Section 3 provides the research approach, the 
research design, subjects, the research instruments, 
and data analysis methods. Section 4 is a report on 
findings and statistical research of the study. Section 
5 elaborates on the results in relation to the existing 
literature. Finally, the study concludes with key 
findings, limitations, and future studies in Section 6.

Literature Review
The communicativeThe concept of communicative 
competence is among the most crucial during the 

process of acquiring a second language, particularly 
in English as a Second Language (ESL) contexts. The 
term was first used in the late 1960s by Dell Hymes to 
address the insufficiency of Noam Chomsky’s concept 
of linguistic competence. When it comes to what it 
takes to know a language, Hymes maintained that 
it is not sufficient to know the grammatical rules, 
but to be in a position to apply language in various 
social and cultural situations. This school of thought 
emphasized that effective communication involves 
knowing when, where, and how to use language in 
real-life situations.

Hymes supposed that communicative compe-
tence comprises many facets, including feasibility, 
appropriateness, and actual performance in commu-
nication. This widened the scope of language learn-
ing from structural knowledge to functional and con-
textual application. Building on the work of Hymes, 
Canale and Swain elaborated a more elaborate and 
generally acceptable model of communicative com-
petence that consisted of four main elements: gram-
matical competence, sociolinguistic competence, 
discourse competence, and strategic competence 
(Canale & Swain, 1980). Grammatical competence 
entails the knowledge of the syntax, vocabulary, and 
pronunciation, whilst sociolinguistic competence en-
tails the knowledge of the social rules that govern 
language use. Discourse competence concerns the ca-
pacity to construct a coherent and cohesive message, 
and strategic competence concerns the application of 
non-verbal and verbal tactics to eliminate communi-
cation failures.

Communicative competence in ESL pedagogy is 
the theoretical basis for Communicative Language 
Teaching (CLT), which is grounded in three principles: 
interaction, everyday communication, and learner 
engagement. Recent studies have shown that 
communicative competence influences students’ 
academic performance and their confidence in 
using the language. In line with this example, it was 
also found that digital language laboratory settings 
improve learners’ oral proficiency (Thangararaj & 
Anandhi, 2024). In the same way, explicit vocabulary 
teaching develops learners’ communicative skills. 
These findings support the importance of adopting an 
active communication approach to teaching rather 
than passive learning (Morsi & Sivakami, 2025).
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The constructivist theory is the foundation of 
activity-based learning in which the learners construct 
knowledge through experience and interaction. 
Learning under constructivist ideals happens best 
when students are engaged in work with some 
purpose that lets them explore, experiment, and 
reflect. Such an approach will shift the focus from a 
teacher-centered to a learner-centered approach to 
delivering instructions, facilitating problem-solving, 
and critical thinking.

Activity-based learning has been credited with 
helping enhance language proficiency, particularly 
in ESL teaching. It promotes students’ participation 
in role-play, discussion, group activities, and real-
life simulations to enhance their communicative 
competence. This is because gamification and 
activity-based teaching can significantly enhance 
students’ engagement and learning outcomes in 
primary education (Duraiswamy & Mohammed, 2024). 
This problem-solving and cognitive skill of learners 
at the undergraduate level is enhanced through such 
metacognitive teaching plans, in which students are 
active participants in the learning process (Rajadurai 
& Ganapathy, 2023).

Technology-based activity-based learning has 
gained relevance over the past few years. The 
literature has shown that augmented reality and 
virtual learning environments can be useful for 
supporting interactive and immersive learning (Cygnet 
& Sivakumar, 2024; Alam & Mohanty, 2023). These 
methods not only improve students’ motivation but 
also provide them with an opportunity to use language 
in context. Interactive, activity-based learning is also 
effective in ESL contexts, and the fact that AI-based 
feedback applications such as ChatGPT can be used to 
enhance writing skills again helps improve the process 
(Polakova & Ivenz, 2024; Vasumathi et al., 2023).

Activity-centered learning activities enhance 
interaction with learners, knowledge acquisition, and 
communicative proficiency. It also enables students 
to apply language skills in practical contexts, thereby 
closing the gap between theory and practice, 
providing them with an opportunity to apply the 
language skills in real-world situations.

One new form of pedagogy is sports-based 
learning, which combines physical activities with 

academic research. It is founded on the principle of 
kinesthetic learning, which holds that learners learn 
better when moving around and touching items. This 
technique is concerned with action learning, in which 
students are active participants in activities that 
involve both mental and physical work.

It has been established that integrating sports 
into learning institutions increases motivation, 
cooperation, and communication skills. Pedagogy 
based on sports aligns with the goals of the National 
Education Policy (NEP, 2020), which emphasizes 
holistic and experiential learning (Prashobhith et 
al., 2023). On the same note, the importance of new 
pedagogies in creating entertaining and enjoyable 
learning experiences (Mondal & Mondal, 2025).

The activities based on sports offer an 
intuitive interaction system because they involve 
communication among students, cooperation, 
and real-time decision-making. These actions 
foster primary competencies such as leadership, 
cooperation, and problem-solving, which are directly 
related to communicative competence. Sports are 
dynamic and interactive, which is why anxiety is 
lower, and students tend to be more interested in 
them. In the news, maybe they are scared to talk 
about what makes sports interesting.

Experimental research is also new, and it enhances 
the usefulness of experiential learning strategies. 
To illustrate this point, interactive educational 
technologies were shown to increase students’ 
engagement and learning performance (Başaran 
& Duru, 2024). Intervention based on experience, 
both formal and experiential, is also important for 
facilitating cognitive and behavioral growth among 
students (Aslanoğlu et al., 2024; Raghavan et al., 
2024). These studies, though not specifically focused 
on sports integration, highlight the overall advantages 
of experiential and interactive learning.

The growing body of literature on communicative 
competence, activity-based learning, and experiential 
pedagogy reveals an evident gap in the synthesis of 
sports-based learning and teaching and learning in 
ESL. Most existing research has used digital tools, 
language laboratories, or gamification, with little 
focus on interdisciplinary approaches that integrate 
physical activity and language learning.



R. Vasanthan, et al. : Enhancing Communicative Competence through Sports-Integrated Activity-Based Curriculum: 
An Experimental Study among Undergraduate Learners in Tamil Nadu

International Online Journal of Education and Teaching,  ISSN - 2148-225X - Jul - Sep 2026	 375

There is a lack of experimental research 
examining the effectiveness of sports-integrated 
curricula in developing communicative competence 
among undergraduate learners. Although some quasi-
experimental studies have demonstrated the benefits 
of new teaching methods in other learning settings, 
there are extremely few studies that have addressed 
combining sports and language learning (Başaran & 
Duru, 2024; Aslanoğlu et al., 2024).

This is particularly true in the Indian context, 
particularly in Tamil Nadu. The obstacles stated 
in research are the digital divide, the inability to 
access the interactive learning environment, and the 
language background of students (Jafar et al., 2023). 
These points indicate the relevance of context-
sensitive pedagogical interventions that will be able 
to support students’ different learning needs.

The literature review shows that communicative 
competence is a multidimensional construct crucial 
to effective language learning, and it is best acquired 
through interactive and experiential strategies. 
It has been established that technology-enhanced 
instruction and activity-based learning have a 
significant impact, positively influencing student 

engagement and learning. Similarly, sport-based 
learning can benefit motivation, teamwork, and 
communication in life.

Integrating sports with activity-based ESL 
teaching and learning is an area that has not been 
well explored, particularly in the Indian higher 
education context. This gap is addressed by the 
proposed study, which proposes and empirically 
tests a Sports-Integrated Activity-Based Curriculum 
(SIABC). It is believed that the study will provide a 
new and effective way to enhance undergraduate 
learners’ communicative competence by combining 
language learning with physical activity.

Research Methodology

Research Design
The current study applies a quasi-experimental 
research design that has a pre-test and post-test 
design to assess the efficacy of the Sports-Integrated 
Activity-Based Curriculum (SIABC) in improving 
the communicative competence of undergraduate 
students. This design allows a systematic comparison 
between an experimental group, which is exposed 

Fig. 1: Flowchart of Quasi-Experimental Research Design for SIABC Implementation

Data Analysis
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Group Division
The respondents were divided into two equal groups 
of 60 students each: the experimental and control 
groups. The experimental group was provided with the 
Sports-Integrated Activity-Based Curriculum (SIABC), 
which combined language learning with structured 
sports-based activities to encourage interactive, 
experiential communication. The control group, on 
the other hand, maintained conventional teaching 
techniques involving lecture-based instruction, 
textbook-based learning, and minimal interaction 
with students. In a bid to ensure consistency and 
reliability in the evaluation process, both groups 
were evaluated using the same tools and conditions, 
thereby allowing a fair comparison of the results from 
the two teaching methods.

Intervention: Sports-Integrated Activity-
Based Curriculum (SIABC)
The intervention followed a Sports-Integrated Activ-
ity-Based Curriculum (SIABC) and lasted 12 weeks, 
with structured sessions held three times per week 
and lasting about 60 minutes each. The intervention 
aimed to combine communicative language learning 
with sports-based activities to establish an interac-
tive, experiential learning environment. The activi-
ties involved role-play in the form of games, where 
students participated in simulated sporting situations 
such as team selection, match commentary, and strat-
egy discussions, to encourage spontaneous speech 
and the use of context in language. Team-building 
exercises were through sports events, such as relays 
and team challenges, in which students were expect-
ed to communicate instructions, organize activities, 
and work as a unit in English. Also, sports situations 
helped students develop vocabulary, enabling them to 
learn and use action verbs, descriptive language, and 
situational expressions in meaningful contexts. The 
intervention was developed in a progressive weekly 
form whereby Weeks 1-2 were full of simple com-
munication tasks and the introduction of vocabulary, 
Weeks 3-6 involved guided sports-based activities and 
structured interaction, Weeks 7-10 involved more 
complex communication tasks and the increased au-
tonomy of the learner, and Weeks 11-12 involved per-
formance-based activities and evaluation. This logi-
cal, step-by-step progression ensured the progressive 

to the SIABC intervention, and a control group, 
which is exposed to lecture-based instruction, but 
not randomly; yet experimental control persists. 
To measure baseline levels of communicative 
competence, a pre-test is administered on both 
groups to determine the level of communicative 
competence before the intervention. A 12-week 
intervention follows, and a post-test is taken to 
determine learning and improvement. The design will 
allow testing both within-group (pre-test vs. post-
test) and between-group (experimental vs. control) 
comparisons, helping adequately assess the efficacy 
of the intervention. Figure 1 shows the general 
process and workflow of the research design.

Participants
A total of 120 undergraduate students from the arts 
and science colleges in Tamil Nadu, India, were 
involved in the study to represent typical higher 
education settings where English is a second language. 
The respondents ranged in age from 18 to 21 years 
and were registered in various academic streams, 
including Commerce, Science, and Humanities. The 
majority of the students had completed their previous 
education in Tamil-medium or mixed-medium schools, 
which ensured a comparatively uniform initial level 
of English language proficiency. Informed consent was 
obtained from all participants before the study began, 
and ethical standards such as voluntary participation, 
anonymity, and confidentiality were strictly upheld 
throughout the research.

Sampling Technique
A purposive sampling method was used to identify 
respondents who met specific requirements relevant 
to the study objectives. These students were selected 
based on their enrollment in undergraduate programs, 
basic exposure to English as a second language, and 
willingness to participate in the intervention. In this 
way, the participants had the necessary qualities to 
participate in the Sports-Integrated Activity-Based 
Curriculum (SIABC) successfully. Purposive sampling 
increased the relevance and suitability of the sample 
by targeting a specific group of individuals with similar 
language backgrounds and learning requirements, 
and it can be used to determine the effectiveness of 
the proposed SIABC model within the ESL setting.
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development of communicative competence and a 
high rate of student engagement and involvement.

Instruments
To evaluate communicative competence, the study 
used several instruments to capture complete and 
valid data. Five critical parts were assessed using 
a standardized communicative competence rubric, 
including oral fluency, pronunciation, vocabulary use, 
interaction skills, and pragmatic competence, which 
were scored on a scale of 1 to 10, with higher scores 
indicating better performance. Also, an observation 
checklist was employed during classroom sessions, 
whereby the participation level, level of engagement, 
interaction patterns, and students’ communication 
confidence were systematically documented. In 
addition, a self-assessment questionnaire was used 
to collect students’ opinions on their confidence in 
speaking English, perceived improvement, and general 
engagement and motivation during the intervention. 
Triangulation of data using these various instruments 
helped improve the reliability, validity, and strength 
of the study’s findings.

Data Analysis Techniques
The data were evaluated and compared using de-
scriptive and inferential statistics to determine the 
effectiveness of the intervention. Their performance 
in the pre-test and post-test was summarized using 
descriptive statistics, i.e., Mean (M) and Standard De-
viation (SD), to explain students’ performance in both 
the experimental and control groups. Inferential sta-
tistical methods were used to assess the significance 
of the observed differences. Paired sample t-test 
was employed to compare the pre-test and post-test 
scores of the various groups, and an independent 
sample t-test was employed to compare the post-test 
scores of the experimental and control groups.

The mathematical statement of the independent 
sample t-test to be applied in the current study can 
be stated as follows: Equation (1):

	 	 (1)

where M1 and M2 represent the mean scores of the 
experimental and control groups, respectively, s1

2 and 

s2
2 denote the variances of the two groups, and n1 

and n2 indicate the corresponding sample sizes. The 
t-value was used to determine whether the difference 
between groups was statistically significant. The 
significance level of p < 0.05 was taken as the threshold 
for rejecting the null hypothesis, indicating a 
meaningful difference in communicative competence 
outcomes between the groups.the experimental 
and control groups, respectively,  and  denote the 
variances of the two groups, and  and  indicate the 
corresponding sample sizes. The t-value was used to 
determine whether the difference between groups 
was statistically significant. The significance level of 
p < 0.05 was taken as the threshold for rejecting the 
null hypothesis, indicating a meaningful difference in 
communicative competence outcomes between the 
groups.

Proposed Model: Sports-Integrated 
Activity-Based Curriculum (SIABC) 
Framework
The Sports-Integrated Activity-Based Curriculum 
(SIABC) Framework is a proposal aimed at supporting 
the acquisition of communicative competence in 
undergraduate learners through language learning 
and sports-based activities. The framework will be 
based on the principles of experiential learning and 
communicative language teaching, with students 
able to take part in real-life communication 
situations rather than passively learning. It focuses on 
interaction, teamwork, and contextual language use 
as a means of learning in as dynamic sports settings 
as possible.

The SIABC framework comprises four interrelated 
elements. First, the Input Layer aims to introduce 
learners to key language elements, including 
vocabulary, grammar, and functional expressions, 
using sports contexts. This phase provides the 
underpinning knowledge needed for communication. 
Second, the Activity Integration Layer includes 
sports-based activities, including role-plays, team 
communication exercises, and game-based activities 
that allow students to use the language in real 
and relevant situations. Third, the Interaction and 
Feedback Layer allows communicating with peers, 
working in groups, and being corrected by the 
instructor, and contributes to the process of perfecting 
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pronunciation, fluency, and pragmatic use. Continuous 
feedback helps correct errors and reinforce learning 
outcomes. Lastly, the Assessment and Outcome Layer 
measures students’ communicative competence 
through rubrics, observation checklists, and self-
assessment instruments, ensuring comprehensive 
progress tracking.

The framework operates as a cycle, with learning 
supported by exposure, practice, and feedback. It 
correlates physical activity with mental and verbal 
development, thereby enhancing student motivation, 
self-confidence, and involvement. The SIABC model 
integrates sport activities with language teaching, 
resulting in an intensive learning process that 
encourages spontaneous communication, teamwork, 
and real-life language practice, and eventually leads 
to gains in communicative competence.

Conceptual Architecture
Figure 2 is a conceptual architecture of the SIABC 
framework, built as a cyclical, multi-layered 
framework to support communicative competence 
among ESL learners. The framework has four major 
layers with the first layer being the inputs layer that 
contains the basic elements of the language including 
vocabulary, grammar, and functional expressions in 
the sports contexts; layer 2 is the Activity Integration 
Layer whereby the learners are introduced to sports 
based tasks like role-play, team communicational 
exercises, and game based activities; layer 3 is the 
Interaction and Feedback Layer where the learners 

are encouraged to collabor. The cyclical flow in the 
figure emphasizes continuous learning, practice, 
and improvement, culminating in the development 
of communicative competence through active 
participation and experiential learning.

Algorithmic Representation

Algorithm 1: SIABC Framework for 
Enhancing Communicative Competence
The Sports-Integrated Activity-Based Curriculum 
(SIABC) framework is represented algorithmically, 
and the steps in the intervention implementation 
process and its effectiveness analysis are  
presented.

Input:
•	 Set of students 
•	 Pre-test scores 
•	 SIABC intervention modules 
•	 Duration weeks 

Output:
•	 Improved communicative competence scores 
•	 Performance comparison between experimental 

and control groups 

Step 1: Initialization
1.1	 Select participants using purposive sampling
1.2	 Divide into two groups: Experimental group  and 

Control group 
1.3	 Ensure baseline equivalence of groups

Fig. 2: Conceptual Architecture of the Sports-Integrated Activity-Based Curriculum (SIABC) Framework
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Step 2: Pre-Test Assessment
1.1	 Administer the communicative competence test 

to both groups
1.2	 Record scores as and 

Step 3: Intervention Phase (For 
Experimental Group Only)
1.1	 For each week to :
a)	 Conduct 3 sessions per week
b)	 Each session includes:
•	 Role-play through sports scenarios
•	 Team communication drills
•	 Vocabulary-based sports activities
c)	 Monitor participation and engagement using an 

observation checklist
d)	 Provide continuous feedback

Step 4: Control Group Instruction
1.1	 Conduct traditional teaching (lectures, 

textbook-based learning)
1.2	 Maintain standard classroom practices without 

intervention

Step 5: Post-Test Assessment
1.1	 Administer the same communicative competence 

test to both groups
1.2	 Record scores as  and 

Step 6: Performance Evaluation
1.1	 Compute the mean and standard deviation for 

pre-test and post-test scores
1.2	 Perform a paired t-test:
    Compare vs.  within each group
1.3	 Perform an independent t-test:
  Compare vs. 

Step 7: Decision Making
1.1	 If :
    Conclude that SIABC has a significant impact

1.2	 Else:
    Conclude no significant difference

Step 8: Output Results
1.1	 Report improvement in communicative 

competence
1.2	 Interpret findings with respect to research 

objectives
This algorithm is a clear manifestation of the SIABC 

framework’s systematic workflow, which provides for 
the implementation, monitoring, and assessment of 
communicative competence development.

Results
This segment presents a detailed discussion of the 
efficacy of the Sports-Integrated Activity-Based Cur-
riculum (SIABC) in improving the communicative abil-
ities of undergraduate ESL students. The analysis uses 
descriptive and inferential statistics to test differenc-
es in performance between and within groups. The 
data obtained during the pre-test and post-test were 
tabulated as means and standard deviations to sum-
marize student performance, and paired. Indepen-
dent-samples t-tests were used to determine statisti-
cal significance. Also, various performance measures, 
tables, and graphical elements were used to provide 
a clear, comparative view of the findings. The results 
are also supported by the extensive interpretation, 
which emphasizes the effects of the SIABC interven-
tion relative to conventional instructional strategies.

Descriptive Statistics
Descriptive statistics were used to summarize and 
compare the performance of both the experimental 
and control groups on the pre-test and post-test 
assessments. Mean (M) and Standard Deviation (SD) 
were the main measures considered because they 
help understand the central tendency and variability 
of scores. The results are presented in Table 1.

Table 1: Mean and Standard Deviation of Pre-Test and Post-Test Scores
Group Test Type Mean (M) Standard Deviation (SD)

Experimental Group Pre-Test 48.25 6.12

Experimental Group Post-Test 78.40 5.35

Control Group Pre-Test 47.80 6.45

Control Group Post-Test 54.10 6.20
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Table 1 indicates a significant improvement of 
the experimental group after the SIABC intervention, 
with a significant change in the mean score (48.25 in 
the pre-test and 78.40 in the post-test). However, the 
control group shows a relatively insignificant change 
from 47.80 to 54.10, suggesting that conventional 
instructional practices are not very effective. Also, 
the standard deviation in the experimental group de-
creased during the post-test (6.12 to 5.35), indicating 
better consistency in student performance; by con-
trast, the standard deviation in the control group re-
mained rather stable. In general, the descriptive sta-
tistics effectively demonstrate the SIABC framework’s 
beneficial effect on communicative competence.

Fig. 3: Pre-Test vs Post-Test Comparison of  
Mean Scores

The comparison of the mean scores of the 
experimental and control groups at pre-test and 
post-test is shown in Figure 3. As shown in Figure 3, 
the experimental group shows a significant increase 
in mean scores after applying the SIABC framework, 
providing evidence of its efficiency in enhancing 
communicative competence. Conversely, the control 
group shows little improvement, indicating minimal 
influence from conventional teaching methods. The 
comparison of the pre-test and post-test bar visuals 
demonstrates strong learning outcomes resulting 
from the SIABC intervention.

Inferential Statistics
To test whether the observed differences in 
communicative competence scores are statistically 

significant, both paired and independent t-tests were 
performed. These nonparametric statistical tests 
are used to demonstrate that the positive changes 
observed in the experimental group were not due to 
chance.

(a) Paired Sample t-test
To compare pre-test and post-test scores, a paired-
samples t-test was used within the same group 
(experimental and control). This test assesses the 
statistical significance of the difference between two 
related observations. Equation (2): The mathematical 
expression of the paired t -test is as follows:

	 	 (2)

where d represents the mean difference between 
pre-test and post-test scores, s_ denotes the standard 
deviation of the differences, and n is the sample 
size. This test is particularly useful for assessing the 
effectiveness of the SIABC intervention within the 
experimental group.Independent Sample t-test

An independent-samples t-test was used to 
compare scores at the end of the test between the 
experimental and control groups. This test checks 
for a statistically significant difference between the 
means of two independent groups. The mathematical 
model is as follows: Equation (3):

	 	 (3)

where M1 and M2 represent the mean scores of the 
experimental and control groups, respectively, s1

2 
and s2

2 denote their variances, and n1 and n2 indicate 
the sample sizes. This test enables comparison of 
the effectiveness of the SIABC approach against 
traditional teaching methods.These statistical 
methods collectively provide a rigorous framework 
for assessing intragroup and intergroup changes, 
ensuring the study’s results are statistically valid and 
reliable.

As shown in Table 2, the paired t-test for the 
experimental group shows a highly significant gain in 
communicative competence (t = 18.45, p < 0.001), 
indicating that the SIABC intervention significantly 
influenced students’ performance. Conversely, the 
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control group shows only a slight improvement, a low 
t-value of 2.10, and a low p-value of 0.038; that is, 
the traditional teaching method is not very effective. 
An independent-samples t-test of post-test scores 
across groups yields a t-value of 16.72 and a p-value 
of < 0.001, indicating that the experimental group 
scored significantly higher than the control group 
after the intervention. These findings clearly indicate 
the statistical efficiency of the SIABC framework in 
developing communicative competence.

Fig. 4: t-test Comparison Graph
Figure 4 shows the comparison of t-values of the 

paired t-test and the independent t-test performed 
in the study. Figure 4 shows that the t-value for the 
experimental group (pre-test vs post-test) is much 
higher than that for the control group, indicating 
that communicative competence has significantly 
improved under the SIABC intervention. The control 
group shows insignificant growth, suggesting the 
low efficiency of traditional education techniques. 
Furthermore, the t -value for the post-test comparison 
between the experimental and control groups was 
high, indicating that the SIABC approach produced 

a statistically significant difference and was more 
effective than the traditional instructional approach.

Performance Metrics and Evaluation
To fully evaluate the effectiveness of the Sports-
Integrated Activity-Based Curriculum (SIABC), several 
performance measures were used. These scales 
provide both quantitative and comparative information 
on how students’ communicative competence is 
improving. The major measures considered in this 
paper include Accuracy (Improvement Rate), Mean 
Score, Standard Deviation, Gain Score, and Effect 
Size (Cohen’s d). Collectively, these measures not 
only measure the extent of enhancement but also the 
stability and applicability of the findings.

The Gain Score is the difference between post-
test and pre-test scores or the absolute improvement 
of performance, as was calculated in Equation (4):

	 Gain = Post-Pre  	  (4)

This measure is a direct indicator of a student’s 
performance improvement following the intervention.

The Accuracy Improvement (%) is the percentage 
change of the performance and is given in a 
percentage, as indicated in Equation (5):

	 	 (5)

This measure gives a normalized change of 
improvement, making it easier to compare groups.

The Effect Size (Cohen’s d) measures the 
practicality of the observed improvement based 
on the difference in the means with respect to the 
standard deviation pooled together. It is calculated 
using Equation (6):

	   	  (6)

Table 2: t-test Results
Test Type Group Comparison t-value p-value Result

Paired t-test Experimental (Pre vs Post) 18.45 <0.001 Significant

Paired t-test Control (Pre vs Post) 2.10 0.038 Slightly Significant

Independent t-test Post-Test (Exp vs Control) 16.72 <0.001 Significant
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The larger the value of Cohen’s d, the larger 
the intervention effect, and the larger the values of 
Cohen’s d are usually perceived as large. This research 
paper uses effect size as a complement to statistical 
significance testing to provide a clear understanding 
of the extent of the SIABC intervention’s effect.

All these measures provide a solid framework 
for assessing the statistical and practical efficiency 
of the suggested model and offer a multidimensional 
approach to student performance.

Table 3: Performance Comparison

Metric
Experimental 

Group Control Group

Mean Gain 30.15 6.30

Accuracy Im-
provement (%)

62.5% 13.1%

Effect Size (d) 2.85 (Very High) 0.45 (Low)

SD Reduction Yes No

Engagement 
Score

High Moderate

The experimental group shows significantly 
better performance by all evaluation metrics than 
the control group, as shown in Table 3. The average 
improvement of 30.15 is a strong indication of 
exposure to the SIABC framework, with students 
showing an impressive gain in communicative 
competence, and the control group showing a small 
but noteworthy gain of 6.30. Correspondingly, the 
percentage of accuracy improvement between the 
experimental and control groups is 62.5% and 13.1%, 
respectively, which is much higher than in the control 
group. The experimental group has a very high effect 
size (Cohen’s d) of 2.85, indicating strong practical 
significance. In contrast, the control group only 
has a low effect size of 0.45. The decrease in the 
experimental group’s standard deviation indicates 
greater consistency in student performance than in 
the control group. Increased engagement rates in 
the experimental group would further support the 
approach’s effects on active involvement and better 
learning outcomes through sports integration.

Figure 5 compares performance between the 
experimental and control groups using a line graph. 
As Figure 5 depicts, the experimental population ex-

hibits a sharp upward trend across measures such as 
mean gain, accuracy improvement, and effect size, 
indicating that communicative competence signifi-
cantly improves after the SIABC intervention. In 
contrast, the control group shows a relatively flat 
trend with little or no improvement in the same 
metrics. This clear split between the two categories 
visually supports the effectiveness of the sports-in-
tegrated, activity-based curriculum in achieving 
higher learning outcomes than traditional teaching  
methods.

Dataset Details
The population or dataset in this research is a 
set of performance data collected from a total 
of 120 undergraduate students; half were in the 
experimental group (60 students) and the other 
half in the control group (60 students). The dataset 
was created specifically to assess communicative 
competence in an ESL environment and comprises 
several linguistic and interaction-related aspects. 
Oral fluency, pronunciation, vocabulary use, 
interaction skills, and pragmatic competence are the 
main aspects to be analyzed, as each is a significant 
element of successful communication. The variables 
in the dataset are all expressed as numerical scores 
on a standardized scale of 1 to 10, which are further 
summed to give overall performance measures for 
each student. The systematic statistical analysis 
of this structured dataset and the comparison of 
learning outcomes between the experimental and 
control groups were made easier.

Fig. 5: Performance Metrics Comparison
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Software and Tools
To achieve accuracy, reliability, and clarity in the 
results, this study used a combination of statistical and 
visualization tools. Statistical analysis was performed 
with SPSS and Python-based libraries, including 
Pandas, NumPy, and SciPy, used to preprocess data, 
calculate descriptive statistics, and run inferential 
tests, including t-tests. Microsoft Excel was used to 
tabulate and preliminarily format the data for easy 
handling and formatting. To present results as graphs, 
Matplotlib was used to create figures depicting 
performance comparisons and trends. These tools 
were properly integrated to provide a strong analytical 
framework and to analyze the study’s findings.

Parameter Initialization
The experimental parameters in this study were 
specified in a way that was very specific and reliable 
for implementing the SIABC framework. Table 4 
provides details on the parameter settings.

Table 4: Parameter Settings for  
Experimental Study

Parameter Value

Sample Size 120

Group Size 60 each

Duration 12 weeks

Sessions per Week 3

Session Duration 60 minutes

Significance Level 0.05

The study used a total sample of 120 students, 
60 in the experimental group and 60 in the control 
group, as shown in Table 4. The intervention lasted 
12 weeks, with three sessions per week, each lasting 
60 minutes, ensuring sufficient exposure to the SIABC 
framework. The statistical analyses were conducted 
at a significance level of 0.05, which is a standard 
threshold for determining statistical significance. 
These control parameters provided a controlled, 
trained environment for evaluating the efficacy of the 
desired methodology.

Ablation Study
The ablation study was designed to determine the 
effect of each component of the Sports-Integrated 

Activity-Based Curriculum (SIABC) framework on 
overall communicative competence. The most 
important findings are as follows:

•	 Impact of Role-Play Activities: Withdrawal 
from role-play through sports situations had 
significant negative effects on students’ oral 
fluency and spontaneous communication, 
underscoring its importance in facilitating 
real-time language use.

•	 Impact of Team Communication Drills: Omit-
ting team-based communication exercises re-
duced interaction and collaborative learning, 
underscoring the importance of group partic-
ipation in developing communicative compe-
tence.

•	 Contribution of Vocabulary Integration: Vo-
cabulary acquisition was reduced in the 
sports context, confirming that contextual-
ized learning is a key element of effective 
language acquisition.

Overall, the ablation study shows that each 
element of the SIABC framework is important, and 
integrating all aspects yields the best learning results.

Discussion
The results of this research are convincing that the 
Sports-Integrated Activity-Based Curriculum (SIABC) 
is effective in improving communicative competence 
among a group of undergraduate ESL learners. Both 
descriptive and inferential statistical tests indicate 
that the experimental group showed significant 
improvement across all elements of communicative 
competence, including oral fluency, pronunciation, 
vocabulary use, interaction skills, and pragmatic 
competence, compared to the control group. The 
dramatic rise in the post-test scores and high t-values 
indicate that the observed changes are statistically 
significant and can be explained by the SIABC 
intervention.

The fact that the SIABC framework aligns with 
experiential and constructivist theories of learning 
is also a main factor in its success. The framework 
offers students the opportunity to engage in real-life 
communication through sports-based activities and 
language learning. Such active interaction enhances 



R. Vasanthan, et al. : Enhancing Communicative Competence through Sports-Integrated Activity-Based Curriculum: 
An Experimental Study among Undergraduate Learners in Tamil Nadu

384 	 International Online Journal of Education and Teaching,  ISSN - 2148-225X - Jul - Sep 2026

subsequent learning and retention, as students do not 
merely receive information but, rather, contribute to 
the learning process. The application of role plays 
and a team communication exercise specifically 
allowed the students to train spontaneous speaking 
and collaborative communication, which are key 
elements in acquiring communicative competence.

The conclusions are in line with past studies 
that have shown the advantages of activity-based, 
experiential learning methods. Research has shown 
that engagement and learning outcomes can improve 
significantly with an interactive teaching approach 
(Duraiswamy & Mohammed, 2024; Rajadurai & 
Ganapathy, 2023). Similarly, sports-integrated 
pedagogy has the potential to promote holistic 
development and communication skills (Srivastava 
et al., 2024). The current research builds on these 
results by empirically demonstrating the synergistic 
effects of sports integration and activity-based 
learning in the ESL setting.

The other significant finding of the study is the 
high level of student engagement and confidence in 
the experimental group. The SIABC model has provided 
a low-anxiety, conducive learning experience, where 
students are motivated to engage in the learning 
process without fear of committing errors. This is 
especially critical in ESL contexts, where learners 
can often experience communication anxiety. The 
standard deviation also suggests that the intervention 
may have contributed to greater homogeneity in 
student competence, as evidenced by the decrease 
in the standard deviation.

Conversely, the control group that received 
a conventional lecture-based teaching method 
showed only marginal improvement. This shows the 
shortcomings of traditional methods, which emphasize 
theoretical knowledge only and leave no room for 
practical application. The slight improvements 
observed in the control group support the rationale for 
an innovative and interactive pedagogical approach 
to language education.

The ablation study also helps to prove the 
correctness of the SIABC framework, which shows that 
every component, role-play, team communication, 
and contextual vocabulary learning are important 
in terms of general performance. Eliminating any 

single element reduced effectiveness, suggesting 
that the framework’s effectiveness depends on the 
combination of multiple interaction elements.

In general, this discussion highlights that the 
SIABC framework not only enhances communicative 
competence but also fosters better student 
motivation, engagement, and confidence. The 
implications of these findings for ESL pedagogy are 
that physical activity should be incorporated into 
language learning as a viable approach to developing 
communication skills. The findings also align with 
the broader objectives of education set out in the 
National Education Policy (NEP, 2020), which promotes 
experiential learning, multidisciplinary approaches, 
and learner-centered education.

Conclusion
This paper has explored the efficacy of the Sports-
Integrated Activity-Based Curriculum (SIABC) in 
improving communicative competence among 
undergraduate ESL students in the quasi-experimental 
pre-test-post-test design. The results have made it 
clear that the SIABC model has a significant impact 
on enhancing students’ communication abilities 
compared to traditional methods, as scriptive 
statistics also indicated that the experimental group’s 
post-test mean scores were significantly higher than 
the pre-test scores (48.25-78.40), whereas the control 
group showed a measurable improvement in mean 
scores (47.80-54.10). The same results were further 
supported by inferential statistics using the paired-
samples t-test, which showed a very significant 
difference in the experimental group (t = 18.45, p < 
0.001), indicating a large within-group improvement. 
However, the control group showed only marginal 
significance (t = 2.10, p = 0.038). The independent-
samples t-test of post-test scores, conducted within 
groups (t = 16.72, p < 0.001), also showed that the 
experimental group differed significantly from the 
control group. These findings were also supported 
by the performance metrics, where the mean gain in 
the experimental group was high at 30.15, accuracy 
improved by 62.5 percent, and the effect size was very 
large (Cohen’s d = 2.85), indicating strong practical 
significance. These findings underscore the role that 
incorporating sports-based activities into language 
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learning provides an appealing, interactive, and low-
anxiety environment that fosters the development 
of communication skills. The SIABC framework is 
an effective pedagogical strategy for ESL teaching. 
Future research can investigate its use at various 
levels of education, including digital or technology-
based learning in sports, and conduct longitudinal 
research to determine the long-term retention of 
communicative competence.
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