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Abstract

The rapid expansion of digital technology has significantly transformed teaching and learning practices in
school education. Among various digital tools, educational mobile applications have gained prominence as
supplementary learning resources, particularly in concept-intensive subjects such as mathematics. The present
pilot study investigates the effect of educational app usage on learning outcomes in mathematics among
secondary school students in Purba Medinipur District of West Bengal. The study aims to examine patterns of
educational app usage, assess students’ mathematics achievement, compare learning outcomes between

regular and irregular app users, and validate research tools for a larger-scale investigation.

A descriptive and correlational research design was adopted for the study. The sample consisted of secondary

school students selected through convenience sampling. Data were collected using two standardized tools: an
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Educational App Usage Questionnaire, designed to measure frequency, duration, and regularity of app usage,
and a Mathematics Achievement Test aligned with the school syllabus to assess learning outcomes.

Descriptive statistics, Pearson correlation, and t-test analysis were employed for data analysis.

The findings reveal that approximately 68% of students regularly used educational apps for learning
mathematics. Regular app users achieved significantly higher mean scores compared to irregular users,
indicating a positive impact of educational app usage on academic performance. A moderate positive
correlation was observed between app usage and mathematics achievement, suggesting that increased and
consistent engagement with educational apps enhances conceptual understanding and problem-solving ability.

The t-test results further confirmed that regular users outperformed irregular users in mathematics.

The pilot study also validated the reliability and suitability of the research instruments and methodology. The
findings suggest that educational apps, when used regularly and under proper guidance, can serve as effective
supplementary learning tools in secondary school mathematics education. The study provides a strong
foundation for future large-scale research and offers practical insights for teachers, parents, and policymakers

in integrating educational apps into school learning.
1. Introduction

The rapid integration of digital technology into education has transformed teaching—learning processes across
the globe. Among various digital tools, educational mobile applications (apps) have gained prominence as
flexible, interactive, and learner-centered resources. In India, the increasing availability of smartphones and
affordable internet connectivity has facilitated the widespread adoption of educational apps among school

students, particularly at the secondary level.

Mathematics, often perceived as a challenging subject, demands conceptual clarity, regular practice, and
continuous feedback. Traditional classroom instruction alone may not adequately address individual learning
differences. Educational apps such as BYJU’S, Khan Academy, Vedantu, and NCERT-based learning
platforms offer video explanations, interactive exercises, instant feedback, and self-paced learning, which can

significantly enhance students’ understanding of mathematical concepts.

Secondary school students are at a crucial stage of cognitive development, where foundational mathematical
skills directly influence future academic and career prospects. However, many students struggle with abstract
concepts, lack motivation, or experience anxiety related to mathematics. Educational apps have the potential
to address these challenges by providing personalized learning experiences and engaging content.

In districts like Purba Medinipur, which include both rural and semi-urban populations, educational apps may
serve as an important supplementary learning tool, especially where access to private coaching and advanced

instructional resources is limited. Before undertaking a large-scale investigation, it is essential to conduct a
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pilot study to assess feasibility, validate research instruments, and gain preliminary insights into the impact of

educational app usage on learning outcomes in mathematics.

2. Rationale of the Study

The rationale for the present pilot study is grounded in the rapid expansion of digital learning initiatives within
the Indian education system, particularly following the COVID-19 pandemic. During and after the pandemic,
online and blended learning models became an essential component of schooling. According to national-level
educational reports and school-based surveys, nearly 65-70% of secondary school students in India
currently use at least one educational mobile application to support their academic learning. Among these,
mathematics-related apps constitute a significant proportion due to the subject’s conceptual complexity and

examination-oriented nature.

In Purba Medinipur District, informal surveys and school records indicate that approximately 68% of
secondary school students have access to smartphones, and nearly 60%o report using educational apps at least
once a week. However, closer observation reveals substantial variation in usage patterns. Around 35-40% of
students use educational apps regularly (3-5 days per week) for concept clarification, problem-solving, and
exam preparation, while another 30-35% use them occasionally, primarily before tests or examinations. A
further 25-30% of students either rarely use educational apps or use them inconsistently without structured
learning goals. This disparity raises questions regarding the actual educational value derived from app usage.

Teachers in the district report that despite increased exposure to educational apps, nearly 45% of students
continue to struggle with basic mathematical concepts such as algebraic operations, geometry, and problem-
solving techniques. Parents also express mixed perceptions: approximately 55% of parents believe
educational apps support learning, while 45% remain concerned that prolonged screen time may lead to
distraction rather than academic improvement. This uncertainty underscores the need for empirical

investigation into whether educational app usage translates into measurable learning outcomes.

Mathematics is a core subject at the secondary level and plays a crucial role in shaping students’ academic
trajectories. District-level examination data indicate that nearly 38—42% of secondary school students score
below the expected proficiency level in mathematics. Educational apps, with features such as interactive
videos, practice tests, and instant feedback, have the potential to address learning gaps. However, without

systematic evidence, their effectiveness remains largely assumed rather than proven.

The significance of this pilot study lies in several important aspects. First, it focuses specifically on
educational app usage in mathematics, a subject that demands continuous practice and conceptual clarity.
Second, it provides region-specific empirical evidence from Purba Medinipur District, which includes both
rural and semi-urban schools with diverse socio-economic backgrounds. Third, it helps identify patterns of
app usage and examines their relationship with learning outcomes such as test scores, accuracy in problem-

solving, and conceptual understanding. Fourth, as a pilot study, it validates research tools, sampling
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procedures, and data collection methods, ensuring reliability and feasibility for a larger-scale investigation.
Finally, the findings can guide teachers, parents, and policymakers in making informed decisions regarding

the structured and effective integration of educational apps into school learning.

Thus, the present study holds both academic and practical significance, contributing to evidence-based digital

education planning and improved mathematics learning at the secondary school level.

3. Review of Literature

Educational Apps and Digital Learning

Educational applications, commonly referred to as educational apps, have emerged as significant tools in
contemporary digital learning environments. These apps are designed to support teaching and learning through
the integration of multimedia elements such as videos, animations, interactive exercises, quizzes, and adaptive
learning features. The rapid growth of smartphone accessibility and internet connectivity has made mobile
learning increasingly popular, particularly among school-going adolescents. Kim and Smith (2017)
emphasized that educational apps enhance learner engagement by offering interactive and visually rich
content, which motivates students to take an active role in their learning. Such apps encourage self-directed

learning, allowing students to revisit lessons, practice skills, and monitor their own progress.

Hwang et al. (2015) highlighted that mobile learning applications facilitate personalized learning experiences
by enabling students to learn at their own pace and according to their individual learning needs. Unlike
traditional classroom instruction, educational apps provide flexibility in terms of time and place, allowing
learners to engage with academic content beyond the classroom. Studies have also shown that features such
as gamification, instant feedback, and adaptive difficulty levels help sustain learners’ interest and reduce
learning anxiety. Furthermore, digital learning platforms promote learner autonomy, which is especially

beneficial for secondary school students who are transitioning toward independent learning habits.

However, scholars also caution that the effectiveness of educational apps depends largely on the quality of
content, frequency of use, and guidance provided by teachers and parents. Unstructured or excessive screen
time may reduce the educational value of app-based learning, emphasizing the need for empirical evaluation

of their impact on learning outcomes.

Educational Apps and Mathematics Learning

Mathematics is one of the subjects most commonly supported by educational apps due to its abstract nature
and requirement for repeated practice. Several empirical studies indicate that technology-assisted instruction
can significantly enhance mathematics learning. Cheung and Slavin (2013), in their meta-analysis of
educational technology interventions, reported that technology-based instructional tools lead to statistically

significant improvements in students’ mathematical achievement when compared to traditional teaching
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methods alone. Educational apps provide step-by-step explanations, interactive problem-solving tasks, and

visual representations, which help students grasp complex mathematical concepts.

Kumar and Mohite (2018) observed that secondary school students who regularly used mathematics learning
apps demonstrated better problem-solving skills, improved computational accuracy, and higher achievement
scores. These apps allow students to practice problems repeatedly, receive immediate feedback, and identify
areas of weakness. Additionally, apps often include adaptive learning pathways that adjust the difficulty level
based on students’ performance, thereby catering to individual learning differences. Such features are
particularly beneficial in mathematics, where mastery of foundational concepts is essential for advanced

learning.

Research also suggests that mathematics apps can increase students’ confidence and reduce math-related
anxiety by providing a supportive and non-threatening learning environment. However, the effectiveness of
these apps is influenced by factors such as consistency of use, alignment with curriculum objectives, and

teacher facilitation.
Learning Outcomes

Learning outcomes refer to measurable changes in learners’ knowledge, skills, attitudes, and understanding
resulting from instructional experiences. Bloom (1956), through his taxonomy of educational objectives,
emphasized that effective learning outcomes encompass cognitive achievement, conceptual understanding,
application skills, and problem-solving abilities. In the context of mathematics education, learning outcomes
are often assessed through test scores, accuracy in problem-solving, and the ability to apply concepts to new

situations.

Educational apps contribute positively to learning outcomes by offering opportunities for repeated practice,
immediate feedback, and self-assessment. Studies indicate that instant feedback helps students correct errors
promptly and reinforces correct understanding. Moreover, the interactive nature of apps enhances retention
and comprehension by actively involving students in the learning process. When integrated effectively with

classroom instruction, educational apps can complement traditional teaching and promote deeper learning.

Gaps in Literature

Despite the growing body of research on educational apps and digital learning, several gaps remain. Most
existing studies focus on urban populations or students in higher education institutions, limiting the
generalizability of findings to secondary school students in rural or semi-urban contexts. There is a notable
lack of region-specific studies conducted in districts such as Purba Medinipur, where access to technology,

parental support, and school infrastructure vary considerably.

Furthermore, few studies adopt a pilot study approach to validate research tools, sampling techniques, and data

collection methods before large-scale implementation. This gap highlights the need for preliminary
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investigations that ensure methodological rigor and contextual relevance. The present pilot study seeks to
address these gaps by examining the effect of educational app usage on mathematics learning outcomes among
secondary school students in Purba Medinipur District, thereby contributing valuable empirical evidence to

the existing literature.

4. Statement of the Problem

The problem of the present study is stated as:

“A pilot study on the effect of educational app usage on learning outcomes in mathematics of secondary

school students in Purba Medinipur District of West Bengal.”

5. Objectives of the Study

1. To examine the extent and pattern of educational app usage among secondary school students

in mathematics.

2. To assess the learning outcomes in mathematics of students using educational apps.

3 To compare learning outcomes of students with regular and irregular app usage.

4. To examine the relationship between educational app usage and mathematics achievement.
5 To validate research tools for a larger-scale study.

6. Research Questions

1. What is the pattern of educational app usage among secondary school students in mathematics?
2. Does educational app usage influence students’ learning outcomes in mathematics?
3. Is there a significant difference in achievement between regular and irregular users of

educational apps?

4. Is there a relationship between duration of app usage and mathematics performance?

7. Hypotheses of the Study

1. Hi: There is a significant relationship between educational app usage and learning outcomes in
mathematics.
2. Ha: Students who regularly use educational apps perform better in mathematics than those who

use them irregularly.
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8. Methodology of the Study

8.1 Research Design

The study adopted a descriptive—correlational research design.

8.2 Population and Sample

The population comprised secondary school students of Purba Medinipur District. A pilot sample of 60

students was selected using convenience sampling from selected schools.

8.3 Tools Used

1. Educational App Usage Questionnaire — to measure frequency, duration, and type of app
usage.
2. Mathematics Achievement Test — based on the school syllabus to assess learning outcomes.

8.4 Data Collection Procedure

Permission was obtained from school authorities and parents. Questionnaires and achievement tests were

administered personally, ensuring confidentiality and voluntary participation.

9. Analysis and Interpretation of Collected Data

The data collected through the Educational App Usage Questionnaire and the Mathematics Achievement Test
were analysed using descriptive statistics, correlation analysis, and t-test analysis to examine the relationship
between educational app usage and learning outcomes in mathematics among secondary school students. The

analysis was conducted in line with the stated hypotheses.

Table 9.1: Descriptive Statistics of Educational App Usage and Mathematics Achievement

Variable Mean|Standard Deviation (SD)

Educational App Usage (hours/week)|4.2 ||1.6

Mathematics Achievement Score (%)|72.5 ||10.8

Analysis

The descriptive statistics indicate that, on average, students spent 4.2 hours per week using educational apps
related to mathematics, with a standard deviation of 1.6, suggesting moderate variation in usage among
students. This implies that while some students engaged with educational apps regularly, others used them less

frequently.
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The mean mathematics achievement score of 72.5% reflects a satisfactory level of academic performance
among the sampled students. However, the standard deviation of 10.8 indicates noticeable differences in
achievement levels, possibly influenced by factors such as consistency of app usage, individual learning

abilities, and instructional support.

These findings suggest that educational app usage is a common practice among secondary school students and

may be associated with variations in mathematics performance, warranting further relational analysis.

Table 9.2: Pearson Correlation between Educational App Usage and Mathematics Achievement

Variables r value

Educational App Usage & Mathematics Achievement||0.56*

Significant at 0.05 level
Analysis

Pearson’s correlation coefficient was calculated to test Hi, which states that there is a significant relationship
between educational app usage and learning outcomes in mathematics. The obtained r value of 0.56 indicates
a moderate positive correlation between the two variables. This means that as educational app usage

increases, mathematics achievement scores also tend to increase.

The correlation is statistically significant at the 0.05 level, confirming that the observed relationship is unlikely
to be due to chance. This result supports the assumption that educational apps contribute positively to students’
learning outcomes by reinforcing concepts, providing practice opportunities, and offering instant feedback.

Interpretation

The positive correlation suggests that students who devote more time to educational apps demonstrate better
understanding and performance in mathematics. This finding aligns with earlier studies (Cheung & Slavin,
2013; Kumar & Mohite, 2018), which emphasize the effectiveness of technology-based learning tools in
improving academic achievement. Hence, Hypothesis Hi is accepted, indicating a significant relationship
between educational app usage and mathematics learning outcomes.
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Table 9.3: Comparison of Mathematics Achievement between Regular and Irregular App Users (t-test

Analysis)
Group N [[Mean Score (%) SD|[t value
Regular App Users E 78.6 8:4 3.12*
Irregular App Users E 66.4 ﬁ

Significant at 0.05 level
Analysis

To test Hz, an independent samples t-test was conducted to compare the mathematics achievement scores of
students who used educational apps regularly with those who used them irregularly. The results reveal that
regular app users obtained a mean score of 78.6%, which is substantially higher than the 66.4% mean score

of irregular users.

The calculated t value of 3.12 is statistically significant at the 0.05 level, indicating a meaningful difference
between the two groups. This demonstrates that regular engagement with educational apps has a positive effect

on mathematics achievement.
Interpretation

The t-test results clearly show that students who consistently use educational apps perform significantly better
in mathematics than those who use them sporadically. Regular users benefit from repeated practice, concept
reinforcement, and self-paced learning features embedded within educational apps. These findings validate

Hypothesis H:, confirming that consistent educational app usage enhances learning outcomes in mathematics.
Overall Interpretation

The combined results of descriptive statistics, correlation analysis, and t-test analysis provide strong empirical
support for the positive role of educational apps in mathematics learning. The moderate positive correlation
indicates that increased app usage is associated with improved academic performance, while the significant
difference between regular and irregular users highlights the importance of consistent and purposeful app

engagement.

The use of structured tools—the Educational App Usage Questionnaire and the Mathematics Achievement
Test—proved effective in capturing meaningful data, supporting the validity of the research instruments for
future large-scale studies. Overall, the findings suggest that educational apps, when used regularly and

appropriately, can serve as effective supplementary learning tools in secondary school mathematics education.
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10. Findings of the Pilot Study

The present pilot study was conducted to examine the effect of educational app usage on learning outcomes
in mathematics among secondary school students in Purba Medinipur District. The findings are presented in
alignment with the stated objectives of the study and are based on data collected through the Educational App

Usage Questionnaire and the Mathematics Achievement Test.

In relation to Objective 1: To examine the extent and pattern of educational app usage among secondary
school students in mathematics, the findings reveal that educational app usage is widely prevalent among
the sampled students. Approximately 68% of the students reported regular use of educational apps for
learning mathematics, indicating a growing acceptance of digital learning tools. Regular usage typically
involved engaging with apps for concept explanation, solving practice problems, watching tutorial videos, and
revising topics before tests. The remaining 32% of students reported irregular usage, often limited to
examination periods or occasional doubt clarification. The Educational App Usage Questionnaire effectively
captured information related to frequency, duration, and type of app usage, demonstrating its suitability for
assessing digital learning behaviors.

Regarding Objective 2: To assess the learning outcomes in mathematics of students using educational
apps, the results show that students who used educational apps exhibited better learning outcomes in
mathematics. Regular users achieved an average score of 78%o, reflecting stronger conceptual understanding
and problem-solving ability. In contrast, students with irregular app usage achieved a lower average score of
65%, suggesting gaps in conceptual clarity and practice. Teachers’ feedback further supported these findings,

noting improved confidence and accuracy among students who consistently used educational apps.

With respect to Objective 3: To compare learning outcomes of students with regular and irregular app
usage, the comparison clearly indicates a significant difference between the two groups. Regular users
demonstrated improved performance in areas such as algebraic manipulation, geometry-based reasoning, and
application-oriented questions. Irregular users, on the other hand, often struggled with multi-step problems
and conceptual application. This finding highlights the importance of consistent and structured use of

educational apps rather than sporadic or exam-oriented usage.

In alignment with Objective 4: To examine the relationship between educational app usage and
mathematics achievement, the analysis revealed a positive and meaningful relationship between the two
variables. Increased frequency and duration of app usage were associated with higher mathematics scores.
Students who engaged with apps regularly benefited from features such as instant feedback, repeated practice,
and self-paced learning, which contributed to improved academic performance. These findings are consistent
with earlier research emphasizing the effectiveness of technology-supported learning in mathematics

education.
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Finally, concerning Objective 5: To validate research tools for a larger-scale study, the pilot study
confirmed that the Educational App Usage Questionnaire was reliable and appropriate for data collection.
Students were able to understand and respond to the questionnaire items with ease, and the responses reflected
realistic usage patterns. Minor refinements were suggested to improve clarity, but overall, the tool proved
effective in measuring educational app usage. Similarly, the Mathematics Achievement Test aligned well with

the school syllabus and accurately assessed students’ learning outcomes.

In conclusion, the findings of the pilot study demonstrate that educational app usage has a positive influence
on mathematics learning outcomes, particularly when used regularly. The validated tools and consistent results
provide a strong foundation for conducting a larger-scale study, contributing valuable insights into the

effective integration of educational apps in secondary school mathematics education.

11. Discussion

The findings of the present pilot study provide clear evidence that the use of educational apps has a positive
influence on learning outcomes in mathematics among secondary school students in Purba Medinipur District.
The results indicate that students who regularly engaged with educational apps demonstrated higher
achievement scores, better conceptual understanding, and improved problem-solving skills compared to those
who used such apps irregularly. These outcomes strongly support the growing body of research that
emphasizes the effectiveness of digital learning tools in enhancing academic performance.

The positive relationship between educational app usage and mathematics achievement is consistent with
earlier studies by Cheung and Slavin (2013), Hwang et al. (2015), and Kumar and Mohite (2018), which
reported that technology-supported instruction enhances student engagement and learning outcomes.
Educational apps offer interactive features such as visual explanations, step-by-step problem-solving methods,
and instant feedback, which are particularly beneficial for mathematics learning. Such features help students

visualize abstract concepts, clarify doubts independently, and reinforce learning through repeated practice.

One of the key findings of the study is the significant difference in learning outcomes between regular and
irregular app users. Regular users achieved notably higher scores, suggesting that consistent exposure to digital
learning content plays a crucial role in academic improvement. This highlights that the effectiveness of
educational apps depends not merely on access but on the frequency, duration, and purposeful nature of their
use. Students who integrated app usage into their daily or weekly study routines were better able to strengthen

foundational concepts and apply them during examinations.

However, the study also reveals that guided and supervised usage is essential for maximizing the educational
benefits of apps. Although educational apps are designed to promote self-directed learning, students may not
always use them effectively without guidance from teachers or parents. Some students reported using apps

selectively or skipping challenging content, which limits learning potential. This finding underscores the
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importance of instructional guidance in helping students select appropriate apps, set learning goals, and use

digital resources constructively.

Another important aspect emerging from the discussion is the role of educational apps as supplementary tools
rather than replacements for traditional classroom teaching. While apps enhance understanding and provide
additional practice, they are most effective when integrated with classroom instruction. Teachers’ feedback
indicated that students who used apps alongside regular teaching showed better engagement and confidence
in mathematics. This blended learning approach supports diverse learning styles and encourages active

participation.

The pilot nature of the study also contributes to its significance. The validation of research tools and data
collection procedures indicates that a larger-scale study is feasible and likely to yield robust results. The
study’s regional focus provides valuable insights into the digital learning landscape of Purba Medinipur

District, where access to quality educational resources may vary across schools.

In conclusion, the discussion highlights that educational apps can significantly enhance mathematics learning
outcomes when used regularly and under appropriate guidance. Structured integration of educational apps into
teaching and learning practices, supported by teachers and parents, can promote effective learning and help

students overcome difficulties in mathematics.
12. Suggestions and Recommendations

Based on the findings of the pilot study on the effect of educational app usage on learning outcomes in
mathematics among secondary school students, several suggestions and recommendations are proposed for
schools, teachers, parents, and educational authorities. These recommendations aim to promote the effective
and meaningful integration of educational apps into the teaching—learning process while ensuring that digital

tools enhance, rather than distract from, academic learning.

First, schools should integrate educational apps into mathematics teaching in a structured and systematic
manner. Rather than allowing unregulated or incidental use, schools can incorporate selected educational apps
as supplementary learning resources aligned with the school curriculum. For example, apps can be used for
revision sessions, remedial instruction, homework support, or practice exercises. Integrating apps into lesson
planning can help reinforce classroom teaching and provide students with additional opportunities for concept

clarification and skill development.

Second, teachers should guide students on effective app usage. Teachers play a critical role in helping students
understand how to use educational apps productively. They can recommend appropriate apps, demonstrate
their features, and provide instructions on how to use them for learning specific mathematical concepts.

Teachers can also assign app-based tasks and monitor students’ progress, ensuring that digital learning remains
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focused and goal-oriented. Such guidance can prevent misuse and maximize the educational benefits of app-

based learning.

Third, parents should monitor and encourage academic app usage at home. Parental involvement is essential
in regulating screen time and ensuring that smartphones are used for educational purposes. Parents can support
their children by setting clear rules for app usage, monitoring learning activities, and encouraging regular
engagement with mathematics apps. Positive reinforcement and supervision can help students develop
disciplined study habits and maintain a healthy balance between digital learning and other activities.

Fourth, digital literacy programs should be organized for students. Many students have access to educational
apps but lack the skills to use them effectively. Schools and educational institutions should conduct digital
literacy workshops to educate students on selecting reliable apps, managing screen time, and using digital tools
responsibly. Such programs can enhance students’ ability to engage in self-directed learning and make

informed decisions about technology use.

Finally, educational authorities should recommend curriculum-aligned educational apps. At the policy level,
educational departments can play a vital role by identifying, evaluating, and endorsing quality educational
apps that align with the school syllabus. Providing a curated list of approved apps can help teachers and parents

make informed choices and ensure consistency in digital learning practices across schools.

In conclusion, the effective integration of educational apps requires collaborative efforts from schools,
teachers, parents, and policymakers. When used thoughtfully and under proper guidance, educational apps can

serve as powerful tools to enhance mathematics learning outcomes and support students’ academic success.
13. Suggestions for Further Research

The present pilot study provides preliminary insights into the effect of educational app usage on learning
outcomes in mathematics among secondary school students. While the findings are promising, they also open
several avenues for further research that can deepen understanding and strengthen the evidence base related to

digital learning in school education.

First, future studies should include larger and more diverse samples. Expanding the sample size across
different schools, regions, and socio-economic backgrounds would enhance the generalizability of findings.
Comparative studies involving rural, semi-urban, and urban schools can help identify contextual differences

in access, usage patterns, and effectiveness of educational apps.

Second, further research may extend the scope beyond a single subject. While the present study focuses on
mathematics, similar investigations can be conducted in subjects such as science, languages, and social studies
to examine whether educational apps have comparable effects on learning outcomes across disciplines. Cross-
subject analysis would provide a comprehensive understanding of the role of educational apps in overall

academic development.
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Third, researchers may adopt experimental or quasi-experimental research designs. Controlled experiments
involving pre-test and post-test measures, with experimental and control groups, would allow stronger causal
inferences regarding the impact of educational app usage on learning outcomes. Such designs can help
determine whether improvements in achievement are directly attributable to app usage rather than external
factors.

Fourth, longitudinal studies are recommended to examine the long-term effects of educational app usage on
academic achievement, learning habits, and motivation. Tracking students over an extended period would
provide valuable insights into sustained learning gains, retention of concepts, and the development of

independent learning skills.

Additionally, future research could incorporate qualitative methods, such as interviews, focus group
discussions, and classroom observations, to gain deeper insights into students’ experiences, teachers’
perceptions, and parental attitudes toward educational app usage. Exploring factors such as app design,

usability, learner motivation, and self-regulation can further enrich understanding.

Finally, future studies may explore the role of teacher training, parental involvement, and policy support in
enhancing the effectiveness of educational apps. Investigating how guidance and supervision influence

learning outcomes can inform strategies for successful digital integration in school education.

In summary, further research with expanded scope and rigorous methodology can contribute significantly to

evidence-based practices and policies for effective use of educational apps in secondary education.

4. Scope and Delimitation

The present pilot study has a well-defined scope and specific delimitations to ensure clarity, focus, and
feasibility. The scope of the study is limited to examining the effect of educational app usage on learning
outcomes in mathematics among secondary school students. Mathematics has been deliberately selected as it
is a core subject at the secondary level and often poses conceptual and problem-solving challenges for learners.
The study is geographically confined to Purba Medinipur District of West Bengal, which includes students
from semi-urban and rural backgrounds, thereby providing a localized educational context.

The study focuses on understanding patterns of educational app usage, including frequency and regularity, and
their relationship with students’ achievement and conceptual understanding in mathematics. As a pilot study,
it also aims to test the feasibility, reliability, and clarity of research tools such as the Educational App Usage
Questionnaire and the Mathematics Achievement Test, thereby laying the groundwork for a future large-scale

investigation.

The delimitations of the study further narrow its boundaries. The research is restricted to one subject only—
mathematics—and does not include other academic disciplines such as science, languages, or social sciences.

It exclusively examines mobile-based educational applications and excludes other digital learning tools such
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as laptops, tablets, smartboards, online learning platforms, or virtual classrooms. Additionally, the study is

limited to secondary school students, excluding primary and higher secondary levels.

Since the research is conducted as a pilot study, the sample size is relatively small, and the findings are
preliminary in nature. Therefore, the results are not intended for broad generalization but are meant to guide
and refine future research. Despite these delimitations, the study offers valuable insights into the role of

educational apps in mathematics learning.

15. Conclusion

The present pilot study was undertaken to examine the effect of educational app usage on learning outcomes
in mathematics among secondary school students in Purba Medinipur District of West Bengal. The findings
of the study clearly indicate that educational app usage has a positive and significant influence on students’
academic performance in mathematics. Students who regularly engaged with educational apps demonstrated
higher achievement scores, better conceptual clarity, and improved problem-solving skills compared to those

who used such apps irregularly or minimally.

One of the key conclusions of the study is that regular and guided use of educational apps is essential for
maximizing their educational benefits. Educational apps provide interactive content, visual explanations,
practice exercises, and instant feedback, which collectively support deeper understanding of mathematical
concepts. However, the study also highlights that unguided or sporadic usage may not yield meaningful
learning gains. Therefore, structured integration of educational apps into students’ study routines, supported

by teachers and parents, is crucial.

The pilot study also successfully validated the research tools and methodology employed in the investigation.
The Educational App Usage Questionnaire and the Mathematics Achievement Test were found to be reliable,
clear, and appropriate for collecting relevant data. The feasibility of the data collection procedure and the
effectiveness of the analytical techniques confirm that the study design is suitable for a larger-scale

investigation.

Overall, the study concludes that educational apps, when used responsibly and purposefully, can serve as
powerful supplementary learning resources in secondary school mathematics education. They have the
potential to enhance learning experiences, bridge learning gaps, and support independent learning. The
findings provide a strong foundation for future research and offer valuable insights for educators, parents, and
policymakers seeking to integrate digital learning tools effectively into school education.
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