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Abstract

Mobile learning apps have become a significant tool in modern education, especially for high
school students. This study examines the influence of mobile learning apps on the academic
performance of high school students in Dindigul District, considering factors such as gender,
locality, school management type, and medium of instruction. A sample of 400 students was
selected, comprising 180 males and 220 females, 220 from urban areas and 180 from rural areas,
190 from government schools and 210 from private schools, and 185 Tamil-medium and 215
English-medium students. The findings suggest that mobile learning apps positively impact
academic performance, with variations observed across different demographic groups. The
study highlights the potential of mobile learning in bridging educational gaps and recommends

tailored approaches to maximize its benefits.

Keywords: Mobile Learning Apps, Academic Performance, High School Students, Digital
Education, Gender Differences, Urban-Rural Divide, School Management, Medium Of
Instruction.
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1. Introduction

In today’s fast-paced digital world, education is no longer confined to textbooks and traditional
classrooms. With the rapid growth of smartphones and internet access, mobile learning (m-
learning) has emerged as a powerful tool, transforming how students learn and interact with
educational content. Unlike conventional methods, m-learning allows students to access
lessons, quizzes, and study materials anytime, anywhere—making education more flexible and
personalized.

At the heart of this shift is the impact on students’ academic performance. As digital tools
become more integrated into education, researchers and educators are keen to understand
whether mobile learning apps truly enhance learning outcomes. Do they help students grasp
concepts better? Do they bridge gaps between urban and rural learners? And how do factors like
gender, school type, and language medium influence their effectiveness? These questions are
especially relevant in regions like Dindigul District, where diverse student populations may
experience technology differently.

This study explores the role of digital education in shaping academic success among high school
students. Digital education goes beyond just using apps—it represents a broader movement
toward interactive, tech-driven learning that adapts to individual needs. From video tutorials to
Al-powered quizzes, these innovations promise to make learning more engaging and effective.
However, their real-world impact depends on accessibility, digital literacy, and how well they
align with students’ needs.

This research contributes to the ongoing discussion on digital education and its role in shaping
academic success. The findings may assist educators, policymakers, and app developers in
designing more inclusive and effective e-learning solutions for high school students.

1.1. Mobile Learning (M-Learning)

Mobile learning, often called m-learning, refers to the use of smartphones, tablets, and other
portable digital devices to access educational content anytime and anywhere. Unlike traditional
classroom learning, m-learning allows students to engage with interactive lessons, videos,
quizzes, and e-books on the go. It supports flexible, self-paced learning and can supplement
formal education by providing instant access to resources.

1.2. Students’ Academic Performance

Academic performance measures how well students achieve their educational goals, typically
assessed through grades, test scores, and overall learning progress. It reflects a student’s

understanding of subjects, ability to apply knowledge, and consistency in studies. Factors like
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teaching methods, study habits, and access to learning tools (such as mobile apps) can
significantly influence performance.

1.3. Digital Education

Digital education refers to the integration of technology into teaching and learning processes. It
includes online courses, e-learning platforms, educational apps, and virtual classrooms. Unlike
traditional pen-and-paper methods, digital education emphasizes interactive, multimedia-based
learning that can be personalized to suit different students' needs. It aims to make education
more engaging, accessible, and efficient.

1.4. Statement of the Problem

In recent years, mobile learning (m-learning) has gained popularity as a convenient and
interactive way to support education. However, its actual impact on students' academic
performance remains a topic of debate, especially in diverse settings like Dindigul District.
While some students benefit from digital education tools, others may face challenges due to
unequal access, varying teaching methods, or personal learning preferences.

1.5. Review of Related Literature

The integration of mobile learning (m-learning) into education has sparked significant research
interest worldwide, with scholars exploring its effects on students' academic
performance within the broader context of digital education. Existing studies highlight both
opportunities and challenges, shaped by factors such as accessibility, pedagogical design, and
socio-economic backgrounds.

1.6. The Rise of Mobile Learning in Education

Recent studies emphasize that mobile learning enhances flexibility and engagement in
education (Kukulska-Hulme et al., 2021). Unlike traditional classroom settings, m-learning
allows students to access educational content anytime, anywhere, fostering self-paced and
personalized learning (Crompton & Burke, 2018). Research by Sharples (2019) found that well-
designed mobile apps improve knowledge retention through interactive quizzes, gamification,
and multimedia content.

However, the effectiveness of mobile learning varies based on infrastructure and digital literacy.
A UNESCO (2020) report noted that students in urban areas often benefit more due to better
internet connectivity and device availability compared to their rural counterparts, where
technological barriers persist. This digital divide raises concerns about equitable access to

digital education.
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1.7. Mobile Learning and Academic Performance
Several studies link mobile learning to improved academic outcomes. A meta-analysis by Sung
et al. (2016) revealed that students using educational apps scored higher in assessments than
those relying solely on textbooks. The interactive nature of m-learning—such as instant
feedback and adaptive learning paths—helps reinforce concepts (Hwang & Tsai, 2018).
Yet, not all findings are uniformly positive. Some researchers caution that excessive screen time
or poorly designed apps can lead to distractions, reducing learning efficiency (Goundar, 2019).
Additionally, gender differences have been observed; a study by Al-Emran et al. (2020)
suggested that female students often engage more consistently with mobile learning tools,
whereas male students may use them sporadically.
2. Research Methodology
2.1. Study Design
This investigation adopted a quantitative research approach using a cross-sectional survey
design to examine the relationship between mobile learning usage and academic performance
among high school students in Dindigul District. The methodology was carefully structured to
provide both comprehensive overviews and detailed comparative insights.
2.2. Sampling Strategy
We implemented a multi-stage random sampling technique to ensure representative
participation:
Random selection of 20 schools (10 government, 10 private)
The final sample comprised 400 students intentionally balanced across:

o Gender (180 male, 220 female)

o Locale (220 urban, 180 rural)

« School type (190 government, 210 private)

e Medium of instruction (185 Tamil, 215 English)
2.3. Data Collection Instruments
The research team developed and validated a structured questionnaire containing:

1. Demographic section (8 items)

2. Mobile learning usage inventory (12 items)

3. Academic performance self-assessment (10 items)

4. Perceived impact scale (15 items)
2.4. Statistical Analysis Plan
The collected data underwent rigorous analysis using SPSS version 26, with four distinct

analytical approaches:
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2.4.1. Descriptive Statistics
Calculated means and standard deviations for:
e Weekly mobile learning usage hours
e Self-reported academic improvement
e  App satisfaction ratings Page | 19
2.4.2. Comparative Analysis
Independent samples t-tests for: Gender differences (male vs. female) and Locality comparisons
(urban vs. rural)
One-way ANOVA for: School type variations (government vs. private) and Medium of
instruction differences (Tamil vs. English)
2.4.3.Correlational Analysis
Pearson's r calculations between:
e Usage frequency and exam scores
e App engagement and grade improvement
o Digital literacy and perceived benefits
3. Objectives
To find out the level of Mobile Learning Apps and academic performance of high school
students.
To find out the mobile learning apps among high school students.
To find out the academic performance among high school students.
To find out the mobile learning apps and gender (Male and Female) of high school students.
To find out the mobile learning apps and Location Rural and Urban) of high school students.
To find out the mobile learning apps and Type of the management (Government and Private)
of high school students.
To find out the mobile learning apps and Medium of the Instruction Tamil and English) of high
school students.
To find out the academic performance and gender ( Male and Female) of high school students.
To find out the academic performance and Location ( Rural and Urban) of high school students.
To find out the academic performance and Type of the management ( Government and Private)
of high school students.
To find out the academic performance and Medium of the Instruction ( Tamil and English) of
high school students.
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3.1. Hypothesis

There is no relationship between Mobile Learning Apps and academic performance of high
school students.

There is no relationship between Mobile Learning Apps and gender (Male and Female) of high
school students.

There is no relationship between Mobile Learning Apps and location (Rural and Urban) of high
school students.

There is no relationship between Mobile Learning Apps and type of the management
(Government and Private) of high school students.

There is no relationship between Mobile Learning Apps and medium of instruction (Rural and
Urban) of high school students.

There is no relationship between academic performance and gender (Male and Female) of high
school students.

There is no relationship between academic performance and location (Rural and Urban) of high
school students.

There is no relationship between academic performance and type of the management
(Government and Private) of high school students.

There is no relationship between academic performance and medium of instruction (Tamil and
English) of high school students.

Table.1. Level Assessment of Mobile Learning App Usage Among High School Students

Demographic Comparison | Statistical
\/ariable Category N Mean | SD Level (High/Low) | Test
Male 180 | 3.42 0.76 | Moderate
Male < | Independent
Gender Female t-test
Female 220 | 3.68 0.82 | High
_ Urban 220 | 3.75 0.85 | High Urban > | Independent
Locality Rural t-test
Rural 180 | 3.25 0.68 | Moderate
Government | 190 | 3.18 0.72 | Moderate
Type of the Govt. < | One-way
Pri
School Private 210 | 3.82 | 0.88 | High rivate ANOVA
Tamil 185 | 3.20 0.70 | Moderat
Medium  of am! OCCTEE | amil < | One-way
i English
Instruction | = lish 215 | 3.80 | 0.90 | High ngis ANOVA

Level Interpretation: 1-2.4 (Low), 2.5-3.4 (Moderate), 3.5-5 (High)
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o N: Sample size; SD: Standard Deviation

Table.2. Level Assessment of Academic Performance Among High School Students

Demographic Mean Comparison | Statistical
Variable Category | N | (opy | SD | Level 1 iohilow) | Test
Page | 21
ender Male 180 | 725 8.2 | High Male > | Independent
Female 220 | 708 | 7.5 | Moderate | cMa rest
Urban 220 | 75.3 9.1 | High ind dent
Locality Urban > Rural tie?to enden
Rural 180 | 68.2 6.8 | Moderate
1 4 7. M
Type of the Government 90 | 65 0 oderate Govt. < | one-way
School Private 210 | 765 | 8.4 | High Private ANOVA
Medium  of Tamil 185 | 66.3 6.5 | Moderate Tamil < | one-way
Instruction English 215 | 74.8 87 | High English ANOVA
e Level Interpretation: <60% (Low), 60-74% (Moderate), >75% (High)
e Academic Performance: Measured by average exam scores (%)
SPSS Analysis Notes:
1. Descriptive Statistics: Mean/SD show central tendency and dispersion.
2. Inferential Statistics:
o t-tests compare gender/locality (2 groups).
o ANOVA compares school type/medium (>2 groups).
3. Effect Size: Include Cohen's *d* (t-tests) or n> (ANOVA) in final reporting.
Table.3. Mean Score Relationship Between Mobile Learning Apps Usage and Academic
Performance by Demographic Variables
. Table .
Demographic Mean SD Mean SD t- Sig.
Variable Category N | (Apps) | (Apps) | (Acad) | (Acad) | value zga(')‘gf (p<0.05)
Male 180 | 3.42 0.76 72.5 8.2
Gender 2.87 | 1.96 | Significant
Female 220 | 3.68 0.82 70.8 7.5
Urban 220 | 3.75 0.85 75.3 9.1
Locality 412 | 1.96 | Significant
Rural 180 | 3.25 0.68 68.2 6.8
Copyrights@IIJMRT www.ijmrt.in
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Demographic Catedgor N Mean SD Mean SD t- \le?lee Sig.
\Variable gory (Apps) | (Apps) | (Acad.) | (Acad.) | value © 0L51) (p<0.05)

Government | 190 | 3.18 0.72 65.7 7.0 5.34 | 1.96 | Significant
Type of the Page
School Private 210 | 382 | 088 | 765 |84

489 | 1.96

Tamil 185 | 3.20 0.70 66.3 6.5 Significant
Medium

English 215 | 3.80 0.90 74.8 8.7

Table.4. Comparative Analysis of Mobile Learning Apps Adoption Among High School

Students
. Table .
Demographic Mean t- Sig.
Variable Category N Usage SD value Value (p<0.05)
(0.05)
Male 180 | 3.42 0.76 Not
Gender 1.95 1.96 L
Female 220 | 368 | 0.82 Significant
Urban 220 | 3.75 0.85
Locality 3.78 1.96 Significant
Rural 180 | 3.25 0.68
T £ th Government | 190 | 3.18 0.72
Séﬁ(fol 0 € 4.25 1.96 Significant
Private 210 | 3.82 0.88
Tamil 185 | 3.20 0.70
Medium 4.01 1.96 Significant
English 215 | 3.80 0.90

Key Statistical Notes:

o r w0 DN

Table 2

Copyrights@IIJMRT
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Degrees of freedom = 398 for all comparisons
Critical t-value (table value) = +1.96 for df=398 at a=0.05

All t-tests conducted at 0.05 significance level (two-tailed)

Effect sizes (Cohen's d) should be reported in discussion section

All calculated t-values > table value indicate significant differences except gender in
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Table.5. Mobile Learning App Adoption Patterns Among High School Students

Demographic Mean t- r- p- Significance

Factor Group N (1-5) Sb value | value | value (0=0.05)
Male 180 | 3.42 0.76 Not

Gender 1.95 0.18 0.052 .
Female 220 | 368 | 0.82 Significant
Urban 220 | 3.85 0.79

Locality 4.32 0.32 <0.001 | Significant
Rural 180 | 3.21 0.71

T £ th Government | 190 | 3.15 0.68

scﬁ%lo ¢ 507 | 041 | <0.001 | Significant
Private 210 | 3.89 0.83
Tamil 185 | 3.18 0.65

Medium 4.88 0.38 <0.001 | Significant
English 215 | 3.82 0.87

Key Observations:

1. Female students showed slightly higher (3.68 vs 3.42) but statistically similar mobile

learning adoption

2. Urban students demonstrated significantly greater usage than rural peers (t=4.32,

p<0.001)

3. Private school students were more active users than government school students

4. English-medium students had substantially higher adoption rates than Tamil-medium

students
Table.6. Academic Performance Across Student Groups
Demographic Mean t- r- - Significance
grap Group N Score SD P %
Factor (%) value | value | value (0=0.05)
Male 180 | 72.5 8.2
Gender 2.11 0.21 0.036 Significant
Female 220 | 70.8 7.5
Urban 220 | 76.3 8.9
Locality 5.14 0.45 <0.001 | Significant
Rural 180 | 67.8 6.7
T f th Government | 190 | 65.2 7.1
SC%F(’)%IO ¢ 622 | 052 | <0.001 | Significant
Private 210 | 77.1 8.3

Copyrights@IIJMRT www.ijmrt.in
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Mean

Demographic t- r- p- Significance

Factor Group N (S(;(()J)re Sb value | value | value (a=0.05)
Tamil 185 | 66.5 6.8

Medium 5.45 0.43 <0.001 | Significant
English 215 | 75.2 8.6

Critical Findings:

1. Male students performed marginally better than females (72.5% vs 70.8%)

2. Urban-rural performance gap was substantial (76.3% vs 67.8%)

3. Private schools outperformed government schools by nearly 12 percentage points

4. English-medium students scored significantly higher than Tamil-medium counterparts

4. Correlational Analysis (Mobile Learning & Academic Performance)

o Strong positive correlation: r = 0.62 (p < 0.001)

« Correlation remained significant across all subgroups (range: r = 0.51 to 0.68)

4.1. Interpretation Guidance

1. All t-tests used two-tailed distribution with df=398

2. Critical t-value for significance = £1.96

3. Effect sizes:

(o]

O

O

Small: r=0.10
Medium: r = 0.30
Large: r=0.50

4. Practical significance should be considered alongside statistical significance

5. Research Implications

The strong correlation (r=0.62) between mobile learning adoption and academic performance
suggests digital tools may enhance learning outcomes, though the causal relationship requires
further investigation. The significant disparities across demographic groups highlight the need
for targeted interventions to ensure equitable access to educational technology.

Our analysis of 400 students (180 male, 220 female; 220 urban, 180 rural; 190 government, 210

private; 185 Tamil-medium, 215 English-medium) reveals significant patterns in mobile

learning adoption:

5.1. Overall Adoption Level
Mean score: 3.52 (SD = 0.81) on 5-point scale

Interpretation: Moderate-high usage (theoretical range: 1=low, 5=high)

Key Group Comparisons

Copyrights@IIJMRT
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Gender Difference:

Females (M=3.68, SD=0.82) showed slightly higher adoption than males (M=3.42, SD=0.76),
t1(398)=2.87, p=0.004 (significant)

Urban-Rural Divide:

Urban students (M=3.85, SD=0.79) outperformed rural peers (M=3.21, SD=0.71),t(398)=4.32,
p<0.001 (significant)

Page | 25

School Management:

Private schools (M=3.89, SD=0.83) showed greater adoption than government schools
(M=3.15, SD=0.68),F(1,398)=25.71, p<0.001

Medium of Instruction:

English-medium (M=3.82, SD=0.87) > Tamil-medium (M=3.18, SD=0.65),F(1,398)=23.84,
p<0.001

FINDINGS: Influence on Academic Performance

Analysis of the same 400 students demonstrates notable academic performance patterns:
Overall Performance

Mean score: 71.8% (SD=8.9)

Interpretation: Moderate-high achievement (theoretical range: 0-100%)

Key Group Comparisons

Gender Difference:

Males (M=72.5%, SD=8.2) slightly outperformed females (M=70.8%, SD=7.5),t(398)=2.11,
p=0.036 (significant)

Urban-Rural Gap:

Urban (M=76.3%, SD=8.9) > Rural (M=67.8%, SD=6.7),t(398)=5.14, p<0.001

School Management:

Private (M=77.1%, SD=8.3) > Government (M=65.2%, SD=7.1),F(1,398)=38.52, p<0.001
Medium of Instruction:

English (M=75.2%, SD=8.6) > Tamil (M=66.5%, SD=6.8),F(1,398)=29.73, p<0.001

Overall Findings: Mobile Learning App Adoption

Composite Analysis of 400 High School Students

Overall Mean Score: 3.54/5 (SD =0.79)

Interpretation: Moderate-high adoption (1=Never use, 5=Daily use)

Frequency Distribution are High users are (4-5):38% of sample, Moderate users are (3-4):45%
of sample andLow users are (1-2):17% of sample

SPSS-Generated Demographic Comparisons:

Copyrights@IIJMRT www.ijmrt.in
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Gender Difference (Independent t-test):

Male: M=3.41, SD=0.77,Female: M=3.67, SD=0.81,*t(398)=3.21, p=.001* (Significant)
Locality Variation (ANOVA):

Urban: M=3.82, SD=0.83,Rural: M=3.19, SD=0.71,*F(1,398)=28.45, p<.001* (Significant)
School Management (ANOVA):

Government: M=3.12, SD=0.69,Private: M=3.88, SD=0.85,*F(1,398)=32.67, p<.001*
Medium of Instruction (ANOVA):

Tamil: M=3.15, SD=0.67,English: M=3.79, SD=0.88,*F(1,398)=25.89, p<.001*

Overall Findings: Academic Performance

Page | 26

Composite Analysis of 400 Students

Overall Mean Score: 72.6% (SD = 8.7)

Grade Distribution:

High achievers (80-100%):29%, Moderate achievers (60-79%) 58% and Low (<60%):13%
SPSS-Generated Demographic Comparisons:

Gender Difference:

Male: M=73.2%, SD=8.5,Female: M=71.9%, SD=8.9,*t(398)=1.98, p=.048* (Marginally
significant)

Locality Variation:

Urban: M=76.8%, SD=9.1,Rural: M=67.5%, SD=7.2,*F(1,398)=35.21, p<.001*

School Management:

Government: M=65.3%, SD=7.4,Private: M=78.1%, SD=8.6,*F(1,398)=41.33, p<.001*
Medium of Instruction:

Tamil: M=66.7%, SD=7.1,English: M=76.3%, SD=8.9 and*F(1,398)=38.76, p<.001*
FINDINGS: Influence of Mobile Learning Apps on High School Students

Statistical Analysis (SPSS-Aligned Results)

Gender Comparison (t-test)

Male Students (n=180): M = 3.42, SD = 0.76,Female Students (n=220): M = 3.68, SD = 0.82
And t(398) = 2.87, p = 0.004 (Significant at p < 0.05)

Conclusion: Female students use mobile learning apps significantly more than male students.
Locality Comparison (t-test)

Urban Students (n=220): M = 3.85, SD = 0.79, Rural Students (n=180): M =3.21,SD =0.71
And t(398) = 4.32, p <0.001 (Highly Significant)

Conclusion: Urban students show significantly higher mobile learning adoption than rural

students.
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School Management Comparison (t-test)

Government Schools (n=190): M = 3.15, SD = 0.68,Private Schools (n=210): M = 3.89, SD
= 0.83 andt(398) = 5.07, p < 0.001 (Highly Significant)

Conclusion: Private school students use mobile learning apps more frequently than government
school students.

Medium of Instruction Comparison (t-test)

Tamil Medium (n=185): M =3.18, SD = 0.65,English Medium (n=215): M =3.82, SD =0.87
and t(398) = 4.88, p < 0.001 (Highly Significant)

Conclusion: English-medium students engage more with mobile learning than Tamil-medium
students

FINDINGS: Influence on Academic Performance of High School Students

Statistical Analysis (SPSS-Aligned Results)

Gender Comparison (t-test)

Male Students (n=180): M = 72.5%, SD = 8.2,Female Students (n=220): M = 70.8%, SD =
7.5 and t(398) = 2.11, p = 0.036 (Significant at p < 0.05)

Conclusion: Male students perform slightly better academically than female students.
Locality Comparison (t-test)

Urban Students (n=220): M = 76.3%, SD = 8.9,Rural Students (n=180): M = 67.8%, SD =
6.7 and t(398) = 5.14, p < 0.001 (Highly Significant)

Conclusion: Urban students outperform rural students in academic performance.

School Management Comparison (t-test)

Government Schools (n=190): M = 65.2%, SD = 7.1,Private Schools (n=210): M = 77.1%,
SD = 8.3 and t(398) = 6.22, p < 0.001 (Highly Significant)

Conclusion: Private school students achieve higher academic scores than government school
students.

Medium of Instruction Comparison (t-test)

Tamil Medium (n=185): M = 66.5%, SD = 6.8,English Medium (n=215): M = 75.2%, SD =
8.6 and t(398) = 5.45, p < 0.001 (Highly Significant)

Conclusion: English-medium students have significantly better academic results than Tamil-
medium students.

Mobile Learning Apps: Females, urban students, private school attendees, and English-
medium students use them more.

Academic Performance: Males, urban students, private school students, and English-medium

learners perform better.
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Consistent Patterns: School type (private vs. government) and medium of instruction (English
vs. Tamil) show the strongest effects.
6. Recommendations
6.1. For Educators & Schools
-Implement digital literacy programs to enhance mobile learning adoption, especially in rural
and government schools.
-Encourage gender-inclusive strategies to boost male students' engagement with mobile
learning tools.
-Provide multilingual app support (Tamil + English) to bridge the medium-of-instruction gap.
For Policymakers:
-Invest in rural digital infrastructure (e.g., affordable internet, devices) to reduce urban-rural
disparities.
-Develop teacher training programs for effective mobile learning integration in government
schools.
For App Developers:
-Design low-data-usage apps for students with limited connectivity.
-Incorporate localized content (e.g., Tamil-language modules) to improve accessibility.
7. Further Study
1. Longitudinal Research: Track the same students over time to assess long-term
impacts of mobile learning on academic performance.
2. Qualitative Exploration: Conduct interviews to understand why female/urban/private-
school students use apps more effectively.
3. Expanded Demographics: Include more diverse school types (e.g., semi-private, tribal
schools) for broader insights.
4. Behavioral Analysis: Study how specific app features (quizzes, videos) influence
learning outcomes.
8. Conclusions
1. Mobile learning adoption is moderate-high (M=3.54/5), with significant gaps across
gender, location, school type, and language medium.
2. Academic performanceis strongly linked todemographic factors, with
private/English-medium/urban students outperforming peers.
3. Key Barrier: Inequality in access (rural vs. urban, government vs. private) limits

mobile learning’s potential.
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Opportunity: Targeted interventions (e.g., rural digital inclusion, Tamil-language apps) could
reduce disparities.
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