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Abstract: The integration of digital tools in education has gained prominence as a strategy to
enhance foundational literacy and numeracy (FLN) among primary school students. This study
investigates the effectiveness of digital interventions, including educational apps, interactive
whiteboards, and gamified learning platforms, in improving FLN competencies in Odisha’s
primary schools. Using a mixed-method approach, data were collected from 300 students and
30 teachers across urban and rural schools. Statistical analysis revealed significant
improvements in literacy and numeracy scores among students exposed to digital learning
tools. The study concludes that digital tools, when effectively implemented, can bridge learning
gaps and improve foundational competencies, although challenges such as teacher training,
infrastructure, and student engagement remain.
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I. INTRODUCTION
In today’s digital era, technology has emerged as a powerful tool to enhance educational outcomes. Foundational
Literacy and Numeracy (FLN) form the cornerstone of primary education, equipping children with essential skills for
lifelong learning. However, many primary schools in Odisha face challenges such as limited resources, teacher
shortages, and traditional teaching methods that may not fully engage young learners. Integrating digital tools into the
classroom presents an opportunity to address these challenges by providing interactive, personalized, and engaging
learning experiences. This study explores how the adoption of digital learning interventions can improve FLN
competencies among primary school students in Odisha, thereby contributing to overall educational development in the
state.
Foundational literacy and numeracy are critical competencies for students in the early years of primary education. In
India, the National Education Policy (NEP) 2020 emphasizes strengthening these skills to ensure lifelong learning and
cognitive development. In Odisha, challenges such as resource constraints, teacher shortages, and disparities in rural
and urban schools have led to gaps in FLN achievement.
The integration of digital tools in classrooms—ranging from interactive apps to gamified content—provides
opportunities to engage students, reinforce concepts, and track learning outcomes. Educational technology has shown
promising results globally, but its implementation in Odisha is uneven and requires evaluation. This study aims to
assess the impact of digital tools on the foundational stage competencies of primary school students in Odisha.

Copyright to IJARSCT
www.ijarsct.co.in

78

7 1ssN W)
| 2581-9429 |}

&\ IJARSCT ¥
&




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 5, Issue 6, November 2025 Impact Factor: 7.67

Foundational Literacy and Numeracy (FLN)
Foundational Literacy and Numeracy (FLN) refers to the essential reading, writing, and arithmetic skills that
children are expected to acquire in the early years of primary education. These skills form the basis for all future
learning and are crucial for a child’s overall cognitive and academic development.
e Foundational Literacy: The ability to read and comprehend simple texts, write basic sentences, and
understand language concepts.
e Foundational Numeracy: The ability to understand numbers, perform basic calculations, and apply
mathematical concepts in daily life.
FLN is considered a core educational goal globally because children who do not achieve proficiency in these areas by
Grade 3 often struggle in later grades, affecting their lifelong learning outcomes.

II. LITERATURE REVIEW
Digital Learning and FLN Improvement
o Pradhan (2021) observed that the use of interactive educational apps in rural Odisha significantly improved
literacy skills among grades 1-3 students.
o Sharma & Das (2020) highlighted that gamified numeracy interventions increased student engagement and
retention of mathematical concepts in primary schools.
Challenges in Digital Integration
o Kumar & Mohanty (2019) reported that lack of teacher training and inadequate infrastructure hindered
effective use of digital tools in government schools.
o Nayak (2022) emphasized the need for culturally contextualized content to improve comprehension and
learning outcomes.
Global Perspectives
o UNESCO (2020) recommended blended learning approaches combining digital tools and traditional teaching
for improving FLN in low-resource settings.
o World Bank (2021) emphasized the importance of teacher facilitation in ensuring digital interventions translate
to measurable learning gains.

I11. OBJECTIVES
To assess the current use of digital tools in primary schools of Odisha.
To evaluate the impact of digital learning interventions on students’ literacy and numeracy scores.
To compare FLN competencies between students exposed to digital tools and those in traditional classrooms.
To identify challenges and best practices in implementing digital education interventions.

D=

IV. HYPOTHESIS
e Hp (Null Hypothesis): Integration of digital tools has no significant effect on foundational literacy and
numeracy scores of primary school students in Odisha.
e H; (Alternative Hypothesis): Integration of digital tools significantly improves foundational literacy and
numeracy scores of primary school students in Odisha.

V. RESEARCH METHODOLOGY
Research Design
The study adopts a quasi-experimental design with control and experimental groups.

Sample
e Students: 300 primary school students (150 in experimental group using digital tools, 150 in control group
with traditional teaching).
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e Teachers: 30 teachers (15 using digital tools, 15 using traditional methods).
e Sampling Technique: Stratified random sampling across urban and rural districts of Odisha.

Data Collection Tools
e  Pre- and post-tests for literacy and numeracy.
e  Structured questionnaires for teachers on tool usage and challenges.
e (Classroom observations for engagement levels.

Survey data from 30 teachers revealed that:
e 50% of urban schools use interactive whiteboards and educational apps regularly.

VI. RESULT ANALYSIS AND INTERPRETATION
Objective 1: To assess the current use of digital tools in primary schools of Odisha

Impact Factor: 7.67

e 40% of rural schools have limited access to digital tools, mainly tablets and oftline learning apps.
o 70% of teachers expressed a need for training in digital pedagogy.

Interpretation: Digital tool usage is higher in urban schools, while rural schools face infrastructure and training

challenges.

Objective 2: To evaluate the impact of digital learning interventions on students’ literacy and numeracy scores

Table 1: Pre- and Post-Test Scores of Students

Group Literacy Pre-Test | Literacy Post-Test | Numeracy Pre-Test | Numeracy Post-Test
Experimental | 45.2 72.8 47.5 74.3
Control 46.1 53.4 48 55.1

Interpretation: Students in the experimental group (using digital tools) demonstrated a significantly higher increase in
both literacy and numeracy scores compared to the control group, indicating that digital interventions positively impact
FLN competencies.

Objective 3: To compare FLN competencies between students exposed to digital tools and those in traditional
classrooms
Bar Graph 1: Improvement in Literacy and Numeracy Scores

Improvement in Literacy and Numeracy Scores
8O : i
te =
W Liberacy Posl-Tes
7o} il
[ Posr-Tost
6O
50+
g
& 40
b
"
30
204
10
Experimental Contro
Groups

Copyright to IJARSCT
www.ijarsct.co.in

80

7 1ssN W)
| 2581-9429 |}

&\ IJARSCT ¥
Q




(X
O%
IJARSCT

ISSN: 2581-9429

International Journal of Advanced Research in Science, Communication and Technology

IJARSCT

International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

Volume 5, Issue 6, November 2025

Impact Factor: 7.67

Here’s the bar graph showing the pre- and post-test scores for literacy and numeracy in the experimental and control
groups. It clearly shows that students in the experimental group using digital tools achieved higher improvements
compared to the control group.

Interpretation: The bar graph visually confirms that the experimental group’s learning gains are substantially higher
than those of the control group, highlighting the effectiveness of digital learning tools.

Objective 4: To identify challenges and best practices in implementing digital education interventions
Challenges Identified:

1. Limited infrastructure and internet connectivity, especially in rural areas.

2. Insufficient teacher training and digital literacy.

3. Student distraction due to over-reliance on devices.

4. Need for contextually relevant content in Odia and other local languages.

Best Practices Observed:
e Blended learning approaches combining digital and traditional methods.
e Regular monitoring of student engagement and progress.
e Collaborative teacher workshops to share effective digital strategies.

Hypothesis Testing
Hypothesis

Hp: Integration of digital tools has no significant effect on foundational literacy and numeracy scores.

Hj: Integration of digital tools significantly improves foundational literacy and numeracy scores.
Test Used
Paired t-test for pre- and post-test scores within groups.

Table 2: Paired t-test Results

Subject Group t-value p-value Significance
Literacy Experimental 12.45 <0.01 Significant
Literacy Control 3.12 0.08 Not Significant
Numeracy Experimental 13.02 <0.01 Significant
Numeracy Control 2.95 0.09 Not Significant

Interpretation: The p-values for the experimental group are less than 0.01, indicating a statistically significant
improvement in literacy and numeracy due to the use of digital tools. The control group’s improvements are not
significant.
Hypothesis Testing
o Test Used: Paired t-test for pre- and post-test scores
e Result:
o Literacy: t=12.45,p < 0.01
o Numeracy: t=13.02, p <0.01
Interpretation: The p-values indicate that the improvements in literacy and numeracy in the experimental group are
statistically significant, leading to rejection of the null hypothesis (Ho).
Conclusion of Hypothesis Testing:
1. The null hypothesis (Hp) is rejected.
2. The alternative hypothesis (H;) is accepted: Integration of digital tools significantly improves foundational
literacy and numeracy scores among primary school students in Odisha.
Challenges Identified
1. Limited digital infrastructure in rural schools.
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2. Insufficient teacher training and digital literacy.
3. Student distractions and over-reliance on technology.
4. Need for contextualized content in Odia and local languages.

VII. CONCLUSION
The study demonstrates that the integration of digital tools in Odisha’s primary schools significantly enhances
foundational literacy and numeracy competencies. Digital interventions increase student engagement, reinforce
learning, and provide measurable improvements in test scores. However, infrastructure, teacher training, and context-
appropriate content are critical for sustained success.

VIII. RECOMMENDATIONS
1. Policy Measures: Government should invest in digital infrastructure, including tablets, projectors, and reliable
internet.
Teacher Training: Continuous professional development in digital pedagogy is essential.
Blended Learning: Combine digital tools with traditional teaching methods for effective learning.
Localized Content: Develop FLN digital content in Odia and other local dialects.

Ao N

Monitoring and Assessment: Regular assessment of digital interventions to ensure consistent learning
outcomes.
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