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Abstract

This study investigates the patterns of foundational literacy, numeracy, and learning styles among secondary
school students in Paschim Medinipur, West Bengal. Literacy and numeracy are essential for academic
success and lifelong learning, and secondary education serves as a critical stage for consolidating these
skills. The research examines the relationship between students' learning styles (auditory, visual, kinesthetic,
and social) and their competencies in foundational literacy and numeracy (FLN). Using a mixed-method
approach, quantitative assessments measured literacy and numeracy skills, whereas validated questionnaires
identified learning style preferences among a representative sample of secondary students. The results reveal
that auditory and social learning styles are positively correlated with higher FLN performance, whereas
visual and kinesthetic styles show weaker or inverse relationships. Kinesthetic learning was identified as the
most prevalent style, with visual, auditory, and social styles following. These results highlight the necessity
of adapting teaching strategies to cater to various learning preferences, particularly by focusing on auditory
and social methods to improve FLN outcomes. The study suggests incorporating diverse teaching techniques
that align with predominant learning styles to enhance academic performance in foundational skills within
this region.

Key Words: Foundational Literacy, Numeracy and Learning Styles.
Introduction

Basic skills in reading, writing, and mathematics are essential for achieving academic success and fostering
lifelong learning. Secondary education serves as a pivotal phase in which these skills are consolidated and
applied across subjects. Understanding students’ learning styles further enhances instructional strategies,
enabling educators to tailor their approaches for improved engagement and comprehension. This study
focuses on secondary school students in Paschim Medinipur, West Bengal, a region with diverse
socioeconomic backgrounds, to explore the interplay between foundational skills and learning preferences.
The ability to understand written material greatly impacts numeracy performance, indicating that enhancing
learners' reading comprehension skills is likely to also boost their numeracy abilities, due to the strong
connection between these two factors. (Libo-On, 2025).
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Foundational literacy refers to the essential skills of reading, writing, and understanding text that enable
individuals to effectively communicate and engage with written information. It forms the basis for all
subsequent learning success. In the context of secondary school students, foundational literacy encompasses
ability such as reading comprehension and writing proficiency, which are critical for mastering subject
content and participating fully in educational activities. Developing strong foundational literacy skills
supports cognitive development and lifelong learning, making it a key focus area in educational assessments
and interventions. At present, there is an increasing faith on technology, raising concerns about possible
distractions and a reduced focus on traditional literacy skills. Although technological advancements offer
significant advantages for improving students' reading and writing abilities, it is important to maintain a
balanced approach to prevent excessive dependence (Parmar & Sadhu, 2026).

The achievement of fundamental literacy for every child is emphasized as an "urgent national mission™ in
the National Education Policy (NEP), 2020. The National Initiative for Proficiency in Reading with
Understanding and Numeracy (NIPUN-Bharat) initiative of the Ministry of Education established
subsequent rules for the same in 2021. Proficiency in reading or mathematics is crucial. However, defining
learning as merely mastering fragmented reading and math skills means ignoring and lacking creativity for
other holistic aspects of learning.

The capacity of a child to learn common texts and answer simple math problems (such as addition and
subtraction) is commonly referred to as FLN. One of the main pillars of NEP 2020 is foundational literacy
and numeracy. The NIPUN-Bharat initiative was introduced in 2021 with the goal of ensuring that all
children in Class 3 be literate and numerate by 2026-2027. Under the Centrally Sponsored Scheme of
Samagra Shiksha, a five-level implementation framework was planned to be set up at the national, state,
district, block, and school levels across all states and Union Territories. Proponents of FLN argue that
literacy and numeracy skills, which encompass reading, writing, and basic arithmetic, are essential building
blocks and crucial prerequisites for all subsequent education and lifelong learning..(Lahariya, 2018).

The Foundational Learning study aims to set benchmarks for reading comprehension in various Indian
languages for children in Grade 3. It will evaluate their ability to read age-appropriate texts, both familiar
and unfamiliar, at a certain speed, with accuracy, comprehension, and foundational numeracy skills.
(Fernandes et al., 2017).

Fundamental cognitive skills-such as decoding, understanding, and numeric reasoning that allow students to
successfully navigate challenging academic subjects and contribute to society are provided by foundational
literacy and numeracy, which are vital cornerstones of all future learning. Education becomes genuinely
inclusive and empowering when these fundamental skills are skilfully combined with a deliberate
recognition of different learning styles. By tailoring teaching methods to align with the way individuals
process information, educators can assist students in achieving their maximum potential, bridging
achievement gaps, and fostering a resilient, lifelong passion for learning instead of mere
memorization.(Goos et al., 2014).

This concept aligns with the study’s emphasis on assessing literacy skills among secondary students in
Paschim Medinipur, West Bengal, where foundational literacy is evaluated through measures such as
reading comprehension and writing proficiency to identify skill levels and inform targeted teaching
strategies.

Objectives

1. To examine the relationship between students learning manner and their FLN competetiencies.

2. To identify the dominant learning styles (auditory, visual, kinesthetic, social, etc.) of secondary school
students.
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Research Questions

1. How are secondary school students in Paschim Medinipur currently performing in terms of basic literacy
and numeracy skills?

2. What are the prevalent learning styles among these students?
Literature Review

Sultana (2017) this research focused on assessing the learning styles and stimuli among secondary school
pupils in Malaysia. The study revealed that the majority of students favored group learning styles (M=4.07),
followed by visual (M=3.88), auditory (M=3.66), individual (M=3.61), and kinesthetic learning styles
(M=4.07). Based on these results, several recommendations were proposed to improve students' academic
performance. The findings offer valuable insights for both teachers and pupils, which are crucial in
educational process.

Darshith (2024) explored the objectives of foundational literacy and numeracy. The idea of a teacher—parent
app aimed at promoting these goals marks a significant step forward in enhancing early childhood education.
The research examines the critical role of this app in encouraging collaboration between teachers and
parents to improve children's learning experiences. By utilizing technology to enable communication,
distribute educational resources, and track progress, the app serves as a bridge between school and home
environments. With personalized learning plans, interactive activities, and prompt feedback, it empowers
parents to engage actively in their child's educational journey. In the end, the teacher—parent app boosts
academic performance and fosters a strong alliance between educators and families, laying a solid
foundation for ongoing learning and achievement.

Mallik and Suna (2025) study on Basic Literacy and Numeracy Skills in Primary School Children which is
examination the gender and parental influence. This thematic paper introduces a theoretical framework
regarding the influence of gender and parental involvement on the development of children's foundational
literacy skills, drawing from existing research. This framework aims to shed light on the social perspective
of varying FLN skills among students.

Vasoya and Vansdadiya (2023) the study explored successful methods for improving basic literacy and
numeracy skills in early childhood education. It involved an extensive review of existing literature, clearly
outlining the search methodology, databases accessed, and criteria for including or excluding studies to
ensure transparency. The research highlights the importance of several evidence-based approaches, such as
learning through play, teacher education and support, engagement of families and communities, and the use
of technology. Additionally, it stresses the need for cultural significance and diversity in fostering basic
literacy and numeracy.

Ivan and Maat (2024) studied the connection between learning styles and math anxiety in secondary school
students is a topic of interest. This anxiety, often referred to as math phobia, is linked to several factors,
including the way students learn. The analysis revealed that the dependent learning style was the most
prevalent among students reading mathematics. The research also showed that students experienced high
levels of math anxiety. Additionally, Pearson’s correlation analysis demonstrated that independent, avoidant,
dependent, and participative learning styles had a significant relationship with math anxiety. Consequently,
this study recommends that educators take into account the diverse learning styles of each student when
designing educational activities. By adopting suitable strategies, educators can assist students in better
understanding mathematics and alleviating their anxieties.

Shashidhara et al. (2025) research has concentrated on augmenting parental involvement in early literacy
and numeracy education. Foundational literacy and numeracy (FLN) constitute critical elements of a child's
educational development. According to the National Education Policy, it is imperative that children acquire
a set of basic literacy skills by the conclusion of Grade 3. In a practical experiment, interventions targeting
parents were evaluated, providing them with straightforward activities to engage in with their children to
enhance mathematics and Hindi competencies. These activities were disseminated either through a
WhatsApp group of parents or by distributing a workbook containing analogous exercises. Parents who
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received the workbook placed greater emphasis on FLN, whereas those in the WhatsApp group developed a
more comprehensive understanding of FLN skills and the sequence in which they should be acquired.

Pratiwi et al. (2025) the research examined students' numeracy literacy profiles by considering their visual,
auditory, and kinesthetic learning preferences. The objective was to assess students' numeracy literacy skills
in relation to these learning styles. The study concludes that learning style significantly affects how students
process and apply numeracy concepts. These findings have crucial implications for developing adaptive
mathematics teaching strategies that cater to students' needs and enhance numeracy literacy quality in
educational settings.

Maharjan (2020) the research explores how learning styles relate to school adjustment among high school
students. This study aimed to assess how gender and type of school influence school adjustment and
learning styles, as well as to investigate how learning styles affect school adjustment. The results show that
most students, regardless of gender, preferred excursive learning styles. The ANOVA test revealed that it
impacted emotional, social, and overall school adjustment, though they did not significantly affect
educational adjustment.

Tabassum et al. (2021) studied on this study, conducted in Haripur, KPK, at the secondary school level,
explored how academic procrastination and learning styles affect students' academic performance. The key
findings indicated that academic procrastination had a significant negative impact on academic success. It
was found that the kinesthetic learning style was the most commonly used among secondary students.
Analyzing the overall influence of all learning styles revealed that each had a significantly positive effect on
the academic performance of secondary school students. It is essential for teachers to inform students about
the detrimental effects of academic procrastination. They should recognize the differences among students
and the various learning patterns that cater to different learners, and plan their lessons accordingly.

Balaji (2017) in recent times, educational research has increasingly focused on the exploration of learning
styles among high school students. Learning styles refer to distinct patterns of behavior and performance
that influence how a person interacts with educational experiences. This encompasses the way an individual
processes new information, develops new skills, and retains this knowledge or these abilities. The terms
‘auditory learner,' 'visual learner," and 'kinesthetic learner' are not rigid classifications. Rather, they are useful
labels for describing learners who demonstrate particular strengths or natural inclinations. Most people
exhibit a combination of these strengths or tendencies.

In their 2025 study, Fitriyani and Pradipta explored "Analysis of Students' Numeracy Literacy Ability in
Solving Three Variable Linear Equation System (SPLTV) Problems Based on Learning Styles." The
research aimed to assess how students' numeracy literacy skills varied when tackling SPLTV problems,
taking into account different learning styles. The results revealed that auditory learning style excelled in
understanding information, creating mathematical models, interpreting results, and making accurate
conclusions. Students with a kinesthetic learning style demonstrated relatively strong skills in interpreting
results and forming practical conclusions. While each learning style offers unique strengths, auditory
learners generally achieved better numeracy literacy skills than their optic and kinesthetic counterparts. This
study highlights the necessity for educators to identify students' learning pattern to apply appropriate
teaching strategies. Additionally, it suggests that researchers should think other factors to further enhance
numeracy literacy skills.

Methodology

This study included a sample of 300 students. Cluster sampling was used to ensure representation from
urban and rural schools. The samples were selected from government secondary schools across Paschim
Medinipur district. To assess students’ FLN ability, a researcher-made test was used with short paragraphs
and descriptive, objective, short-answer, and long-answer questions in FLN assessment tests to evaluate
literacy and numeracy levels, learning style inventories to determine students’ preferred learning modes, and
focus group discussions with teachers to gather qualitative insights. The test was standardized by expert
rating and after that the test was applied in small number of students for checking the content validity. After
data collection, the data were tabulated, and objective-wise data were arranged in a sequence. To examine
the connection between students' learning styles and their FLN competencies, a correlational analysis was
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conducted. Foundational literacy and numeracy skills, along with learning preferences, were examined using
thematic analysis.

Data Analysis and Discussion

Tab No. 1: The correlation between students' learning styles and their competencies in
Foundational Literacy and Numeracy (FLN).

Correlations
Yes No Right Wrong
Auditory Pearson 1 -1.000™ -.750 941
Correlation
Sig. (2-tailed) .000 .250 .059
Visual Pearson -1.000™ 1 750 -.941
Correlation
Sig. (2-tailed) .000 .250 .059
Kinesthetic Pearson -.750 .750 1 -.690
Correlation
Sig. (2-tailed) .250 .250 310
Social Pearson 941 -.941 -.690 1
Correlation
Sig. (2-tailed) .059 .059 310
**_ Correlation is significant at the 0.01 level (2-tailed).

The analysis of the relationship between students' learning preferences and their basic literacy and numeracy
skills uncovers distinct trends. The auditory learning style showed a perfect negative correlation (— 1.000, p
< 0.01) with the visual learning style, indicating that these two styles are inversely related in this sample.
There was a strong positive correlation between auditory learners and correct answers (yes: r = 0.941, p =
0.059), while a strong negative correlation was observed with incorrect answers (no: r = — 1.000, p &lt;
0.01). This indicates that students who prefer auditory learning are likely to excel in FLN tasks.

Visual learners, conversel demonstrated a perfect positive correlation with the "No" category (r = 1, p not
specified) and a strong negative correlation with correct answers (Yes: r = -1.000, p < 0.01). This pattern
implies that visual learners in this context may struggle more with FLN competencies than auditory learners
(Ariastuti & Wahyudin, 2022).(Burke et al., 2006)

Kinesthetic learners showed moderate correlations, with a positive correlation with incorrect responses (No:
r =0.750, p = 0.250) and a negative correlation with correct replyes (Yes: r = -0.750, p = 0.250); however,
these correlations were not statistically significant. This indicates a weaker and less clear relationship
between kinesthetic learning style and FLN performance.(Ariastuti & Wahyudin, 2022; Hamdaoui et al.,
2018; Hernandez et al., 2020)

Social learning style exhibits a strong positive correlation with correct responses (Yes: r = 0.941, p = 0.059)
and a negative correlation with incorrect responses (No: r = -0.941, p = 0.059), similar to auditory learners,
suggesting that students who prefer social learning may also have better FLN competencies.(Rayneri et al.,
2006; Yang, 2025).
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The findings suggest that individuals with auditory and social learning preferences tend to have stronger
FLN skills, while those with visual and kinesthetic learning styles exhibit weaker or even opposite
associations. The significance levels suggest caution in interpreting some correlations, particularly those
involving kinesthetic learning. These findings highlight the importance of considering learning styles when
designing instructional strategies to improve foundational literacy and numeracy skills among secondary
school students.

Tab No. — 2: To identify the dominant learning styles among
auditory, visual, kinesthetic, social of secondary school students.

Descriptive
Statistics
Minimum Maximum Mean Std.

Deviation
Auditory 45 143 84.14 37.476
Visual 57 155 115.86 37.476
Kinesthetic 162 184 172.71 9.268
Social 16 38 27.29 9.268

Table No. 2 presents the descriptive statistics that illustrate the prevalent learning styles among secondary
school students in Paschim Medinipur, West Bengal. The average scores show that the kinesthetic learning
style is the most prevalent, with an average of 172.71. This is followed by the visual learning style, which
has an average score of 115.86. The auditory learning style has a moderate average score of 84.14, while the
social learning style is the least prevalent, with an average of 27.29. (Ariastuti & Wahyudin, 2022; Leasa et
al., 2017; Rezigalla & Ahmed, 2019).

The relatively low standard deviation for kinesthetic (9.268) and social (9.268) learning styles suggests that
students' preferences in these categories are more consistent across the sample. In contrast, the auditory and
visual learning styles show higher variability, each with a standard deviation of 37.476, indicating more
diverse preferences among students for these modes (Pourhosein Gilakjani, 2011).

Overall, the analysis suggests that kinesthetic learning, which involves physical activities and hands-on
experiences, is the predominant style among the students surveyed. This finding highlights the importance of
incorporating movement and tactile engagement in teaching strategies. Visual learning also plays a
significant role, suggesting that students benefit from visual aids and imagery. The lower dominance of
auditory and social learning styles points to a comparatively lower preference for listening-based or group-
based learning activities in this population.

These insights can inform educators to tailor instructional methods to better align with students' dominant
learning styles, there by potentially improving engagement and academic outcomes.
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Dominant learning styles among auditory, visual, kinesthetic,
social among of secondary school students.

200 172.71
150 115.86

100 84.14

50 37.476 37.476 27.29
9.268 9.268
0
1 2 3 4
Mean Std. Deviation Linear (Mean) Linear (Std. Deviation)

1 - Auditory, 2 — Visual, 3 — Kinaesthetic, 4 — Social learning style

Fig. 1: The dominant learning styles (auditory, visual, kinesthetic, social, etc.) of secondary school students.

The above figure suggests that among the students, kinesthetic learning scores are the highest on average,
followed by visual, auditory, and social learning. Auditory and visual learning styles exhibit greater
variation in scores, whereas kinesthetic and social learning styles show greater consistency among students.

Conclusion

The analysis reveals distinct relationships between students' learning styles and their foundational literacy
and numeracy (FLN) competencies. Auditory and social learning styles are linked to enhanced FLN
performance, as shown by their strong positive connections with correct answers and negative links with
incorrect ones. Conversely, visual and kinesthetic learning styles show weaker or opposite associations with
FLN skills; visual learners often achieve lower performance, while kinesthetic learners display moderate
correlations that are not statistically significant.. These findings underscore the need to tailor instructional
strategies to accommodate different learning preferences, particularly by emphasizing auditory and social
learning approaches to improve foundational literacy and numeracy outcomes among secondary school
pupils. Caution is advised in interpreting correlations with lower statistical significance, especially those
related to kinesthetic learning. Overall, integrating learning style considerations into educational practice can
contribute to more effective FLN skill development.

The conclusion drawn from the analysis of dominant learning styles among secondary school students in
Paschim Medinipur, West Bengal, indicates that kinesthetic learning is the most prevalent mode,
characterized by a strong preference for physical and hands-on activities. Visual learning is also important,
whereas auditory and social learning styles are less favored. The consistency in kinesthetic and social
learning preferences, coptrasteg itk the-verighiling in Ryitesaand visuab slss1 eauieragosgy e need for
educators to emphasize movement-based and visual instructional strategies. Tailoring teaching methods to
these dominant learning styles can enhance student engagement and improve academic performance.

Recommendations for Further Study
1.Conduct longitudinal studies to track the development of foundational literacy and numeracy skills over
time and examin e how learning styles evolve and influence academic outcomes throughout secondary
education.
2.Explore the impact of integrating multimodal instructional strategies that combine kinesthetic, visual,
auditory, and social learning approaches to improv e FLN competencies in diverse student populations .
3.Examine how socioeconomic and cultural influences affect learning style preferences and their connection
to the acquisition of basic skills in Paschim Medinipur and similar areas.
4.Examine the potential influence of emerging educational technologies and digital tools on accommodating
various learning styles and enhancing foundational literacy and numeracy.
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5.Increase the sample size and incorporate a wider range of demographics to confirm the applicability of the
current results and to detect any potential regional or gender-related variations in learning style preferences
and FLN performance.
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