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ABSTRACT

Foundational literacy and numeracy skills are the essential for childhood education,
contributing to academic achievement and social empowerment. This study examines the status
of FLN among fourth grade students in government primary schools in the Cuttack district of
Odisha, focusing on their proficiency levels, gender-based differences, and relationship
between literacy skills and numeracy. Correlational research design was adopted involving 97
school students from six selected schools through cluster sampling. Self-developed tools
assessed literacy skills, including reading comprehension, oral fluency, and writing as well as
numeracy skills such as arithmetic operation, geometry, and measurements. The data were
analysed using descriptive statistics, t-tests, and Pearsons corelation. The results indicate
moderate proficiency in FLN, with notable gaps in advanced literacy (comprehension and
expression) and numeracy (advanced reasoning). Girls outperformed boys in literacy while no
significant gender differences were found in numeracy. A moderate positive corelation was
identified between literacy and numeracy, highlighting their interdependence. The findings
underscore the need for equity focused educational reforms, targeted teacher training, and
innovative teaching practices to address disparities and improve foundational competencies.

Keywords: Foundational Literacy, Numeracy, Primary School Students, Correlational design,
Students’ Proficiency.

INTRODUCTION

Foundational literacy and numeracy comprising to read, write, comprehend, and perform
very basic numerical tasks are indispensable components of the development framework. Thes
skills not only facilitate academic success but also empower individuals to engage actively in
society, contributing to their personal wellbeing and the overall progress of their communities.
The advent of the industrial revolution and subsequent educational reforms broadened access
to literacy and numeracy, thereby addressing gaps in social equity and skills distribution
(Awgichew,2022). In todays’ digital age, new dimension of the literacy such as digital literacy,
further amplify the role of foundational skills in navigating complex technological and social
landscapes (Spink, Cloney, Berry, 2022). The theoretical frameworks provide critical insights
into the development and importance of FLN. Vygotsky’s socio-cultural theory posits that
cognitive development is deeply embedded in social interactions, with language serving as
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fundamental tool for communication and learning (Purpura, Hume, Sims & Lonigan, 2011).
His works emphasizes the role of cultural and linguistic exchanges in shaping a child’s ability
to acquire literacy skills and numeracy skills. Similarly, Piaget’s theory of cognitive
development identifies the sensory-motor and preoperational stages as key phases where
children construct foundational knowledge through interactions and with their environment
(Pasnak et al., 2009).

In the Indian context the significant of FLN has been underscored by various policy
initiatives. The National Policy of Education (1986) emphasised the holistic development of
the children through foundational learning. More recently the national educational policy has
set ambitious target aiming to achieve universal FLN by 2025 though establishment of National
Mission on Foundational Literacy and Numeracy (NMFLN). Initiatives like NIPUN Bharat
(2021) prioritise ensuring foundational skills by Grade 3, leveraging teacher capacity program,
high quality learning materials, and digital tools to achieve these objectives (Kumar & Behera,
2022) Additionally, innovative programs such as Vidya Pravesh and Toy based pedagogy
emphases experiential and play based learning method that can align with culturally relevant
teaching practices (Vasoya & Vansdadiya, 2023).

LITERATURE REVIEW

Empirical studies farther illustrate the multifaceted factors influencing FLN. Research by
Kumar & Ray (2023) highlights that socioeconomic background, parental education and school
environment significantly effect a child’s literacy and numeracy attainment. Family
engagement and community involvement emerge as a critical enabler, fostering a supportive
ecosystem for early learning (Ball & Govinda, 2014). In contrast, the COVID-19 pandemic
exacerbated existing educational disparities, with students in rural and unprivileged settings
experiencing substantial setbacks in achieving foundational competencies (Spink, Cloney,
Berry, 2022). Globally studies reveal patterns and challenges in achieving FLN. Wong et al.,
(2020) observed that effective assessment practices in Singapore’s primary schools
significantly enhanced learning outcomes. In Australia, longitudinal research indicated gender
-based differences, with girl excelling in literacy and boys progressing slightly faster in
numeracy during the initial years of schooling (Meiers et al., 2006). In Malaysia, Md- Ali,
Karim and Yusof (2016) identified the essential characteristics of effective educators, including
structured pedagogy, strategic approaches, and robust content knowledge, as pivotal in driving
FLN outcomes. The findings collectively underscored the universal importance of early and
targeted interventions in addressing the liturgy and numeracy gaps. Evidences suggest
integrating play based and digital learning approached significantly enhance students’
engagement and learning outcomes (Vasoya & Vansdadiya, 2023). Additionally, teacher
training program such as NISTHA 3.0, designed to equip educators with participatory and child
centred pedagogical skills play a vital role in fostering effective FLN instruction
(Awgichew,2022). Mastery of FLN is critical not only for academic progression but also for
fostering problem-solving ability and critical thinking ability essential in today’s global society.

RATIONALE

The body of international and national research highlights the significant impact of FLN
on the cognitive development of children. Various studies have underscored that FLN skills are
not only fundamental for academic achievement but also crucial for social empowerment
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employability and personal wellbeing. The rationale of this study is therefore to explore the
multi-faceted factors influencing foundational literacy and numeracy and contribute to the
ongoing dialogue on how best to address these challenges in India. By examining the interplay
of socioeconomic background. Teaching methodologies, and policies intervention, this
research aims to offer insights that can inform both practice and policy. Although there are
several studies and policy measures in existence, there are still considerable gaps in our
understanding of FLN disparity at a regional level, particularly in Odisha. Hence, the gaps of
the research are found in the fooling areas which has influenced the research interest of the
investigators with a critical academic understanding.

Gap of Knowledge: National and international research has adequately explored FLN (Md-
Ali, Karim, & Ray, 2023; Kumar & Behera, 2022), however, empirical data on FLN is limited
regarding the specific socio-economic and educational context that situates Odisha. The study
aims to respond to this gap by contextualizing the findings around FLN determinants in Odisha.

Gap of Variables: A major proportion of current research reviewed focused on isolated
variables in FLN such as teaching practices, curriculum design, or socio-economic status
(Spink, Cloney, & Berry, 2022; Vansdadiya & Vasoya, 2023); there are no empirical studies
that examine this issue integrated model incorporating several variables such as the school
building, gender, and inequalities inherent to policy. In this research the investigators looked at
FLN using an integrated model.

Gap of Methodologies: Most literature discusses the use of survey methodologies or
standardized assessments such as NAPLAN (Rothman & McMillan, 2003). In the same vein,
there is very little literature that takes a mixed-method approach to encompass both quantitative
and qualitative perspectives of teachers as well as students. In this research the investigators
aimed to fill the gap of mixed-methodologies that articulate quantitative data and qualitative
narrative about FLN. By addressing these gaps, the research intended to develop these gaps in
knowledge through in-depth analysis of FLN development in the Cuttack district.

Further, the study aimed to identify all socio-economic, pedagogical and policy measures that
generate insight into FLN and contribute to better educational interventions and policymaking
in SDG 4.

STATEMENT OF THE PROBLEM

Foundational Literacy skills Numeracy skills are the fundamental building blocks of
education encompassing essential skills in reading writing, and mathematics. This foundation
skills are critical for academic success across all subjects and are essential for individuals to
fully participate in society, pursue further education, and navigate everyday tasks effectively.
Therefore, the study stated “Status of Foundational Literacy and Numeracy among Primary
School Students of Odisha.”

OPERATIONAL DEFINITION
Foundational Literacy

Foundational literacy is defined in the study as fourth-grade students' levels of proficiency
in reading comprehension, oral fluency, and written communication, measured through
standardized assessment protocols.
Numeracy
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Numeracy is defined in this study as the competence of the primary school students in
operations and concepts of arithmetic, geometric and measurement concepts, using a
standardized assessment protocol.

Primary School Students

Primary School Students refers to children attending govt funded primary schools in the
Cuttack district, Odisha, and is specifically referring to fourth-grade students. These children
are representative of the sample population to determine FLN proficiency.

Correlational Design

A research approach used to study the statistical relationship between two or more variables
without intervention or manipulation. A correlational design has been used in this study to
assess the relationship between foundational literacy and foundational numeracy using
Pearson's correlation coefficient, providing empirical evidence to assess the interrelationships
of the two constructs.

Student Proficiency

In this study, student proficiency is operationalized as the assessed performance of fourth
graders attending government primary schools located in the Cuttack district, in reading
comprehension, oral fluency, writing, the ability to perform arithmetic operations, geometric
reasoning, and measurement.

OBJECTIVES
1. To study the level of FLN among the primary school students of the Cuttack district
2. To compare the FLN score of students in relation to their gender.
3. To find out the relationship between Foundational Literacy skills and Numeracy skills
of primary school students of Cuttack district.

HYPOTHESES

Ho1 There exist no significant difference between the mean score of foundational literacy in
relation to their gender.

Hoz There exist no significant difference between the mean score of foundational numeracy in
relation to their gender.

Hos There exist no significant relationship between the foundation literacy and numeracy of
primary school students of the Cuttack district.

DELIMITATIONS
1. The study is delimited to the government primary schools of Cuttack district.

ii.  Sample are delimited to 4th-class students, teachers, and parents.

iii.  Tools and techniques are delimited to the interview schedule and self-made numeracy
literacy test.

iv.  Foundational literacy tests are delimited to reading fluency, reading comprehension,
and writing.

v.  Foundational numeracy test delimited to pre-number concepts, shapes, spatial and
measurement.

METHODS
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Correlational research design was used to assess the relationship between foundational
literacy and numeracy among fourth-grade students. Further, the study utilised quantitative
approaches to gather data. The study was investigated in Six government primary schools in
the Cuttack district of Odisha. A total of 97 fourth-grade students, along with their teachers and
parents participated in this study. Cluster sampling techniques was used to select student, while
purposive sampling techniques was applied to select teachers and schools. Two self-made tests
were developed to access literacy skills and numeracy skills. The data analysis was performed
using descriptive and inferential statistical techniques, including the t-test and Persson’s
correlation to examine the relationship between literacy skills and numeracy skills.

RESULTS
Status of foundational literacy among government primary school students

Table: status of foundational literacy

Que | Question Mark obtained by students with frequency & percentage
stio | type 0 1 2 3 4 5 6 7 18 (9 |10
n
no.
1 Paragraph | 14 | 12(1 [9(9.2 | 15(15. | 16(16.49 | 31(31.95
reading (14. 1237 | 7%) |46%) | %) %)
and 43 | %)
answering | %)
question
2 Writing 5| 21( | 9(9.2 | 8(8.2 | 12(12. | 24(24.74 | 23(23.71
sentences | 21. | 7%) |4%) |37%) | %) %)
by 24
watching %)
picture
3 Written test | 9(9. | 3(3.0 | 7(7.2 | 11(11. | 12(12.37 | 14(14.43 | 8(8. | 6( | 6( | 13 | 8(8
27 | 9%) | 1%) |34%) | %) %) 24 |6. |6, | (1 |.24
%) %) |18 |18 |3. |)
% | % |40
) |) | %
)
4 Oral test 8(8. [2(2.0 | 10(1 |26(26. |26(26.80 | 25(25.77
245 | 6%) | 0.30 | 80%) | %) %)
%) %0)

The analysis of the data indicates that the foundational literacy assessment comprising four
items with a total of 25 marks, reveals variations in students’ abilities. In item 1 (reading
comprehension, 5 marks), 31.95% of students achieved full marks, showcasing strong reading
proficiency, while 16.49 scored 4 marks, indicating good comprehension. However, 29.73%
scored 2 or fewer marks, reflecting significant gaps in reading reading skills. In item 2 (picture
description, 5 marks) 23.71% of students scored full marks, demonstrating excellent expressive
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abilities, while 21.64% scored 0, highlighting poor linguistics and writing skills. In item 3
(listening & writing, 10 marks), 32.98% achieved full marks, pointing to strong listening and
writing proficiency, while 22.68% scored 3 or fewer marks, exhibiting challenges in
comprehension and transcription. At last, in item 4 (oral reading, 5 marks) 25.77%
demonstrated excellent reading skills while 8.24% scored 0. Indicating a lack of foundational
literacy. These results underscored the urgent need for targeted interventions to address
disparities in foundational literacy and linguistics skills.

Status of foundational numeracy among government primary school students
Table: foundational numeracy

Question Question type Total correct answer given by students
number
Numbers Percentage (%)
1,2,3,7,20 addition 80 82.47
4,5,6,8 subtraction 44 45.36
9 watch 60 61.85
10 weight 75 77.31
11, 15 geometry 82 84.53
13,14,24 division 38 39.17
16,17 Number system 57 58.76
12,18,23 multiplication 55 56.70
19 Addition & division | 24 24.74
21,22 Measurement of | 22 22.68
unit
25 Addition & | 45 46.39
subtraction

The foundational numeracy test included 25 items, covering various mathematical concepts
(addition, subtraction, multiplication, division, number system, geometry, a unit of
measurement, and applied concepts). Among these, 82% of students correctly answered the
addition questions (items 1,2,3,7,20), while 18% did not perform. Subtraction (items 4,5,6,8)
was correctly solved by 45%, and 55%, and time reading (item 9) had a 61% success rate.
Weight comparison (item 10) was correct for 77% and geometry (items 11, 15) was answered
correctly by 84%. However, division (13, 14, 24) had accuracy, and multiplication (items 12,
18, 23) saw 56% correct answer. Number systems (items 16, 17) were understood by 58%
while 24% succeeded in addition and substruction (item 19). Measurement (Items 21, 22) was
correctly answered by only 22%, and 46% succeeded in combined addition and subtraction.
(item 25). Further, this result highlights significant gaps, particularly in subtraction, division,
and measurement.

Level of FLN among the Government primary school students of Cuttack district
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The above table shows the FLN among the fourth-grade students in Cuttack district. The mean
score of the literacy skills is 14.87 and the numeracy skills is 14.61. similarly, the standard
deviations of the literacy and numeracy skill is 6.84 and 6.86.

Table 4.1.4 Zscore (Literacy)
Freq Perc | Valid Cumula
uenc ent Percen | tive
y t Percent
vV | 50 20 20.6 | 20.6 20.6
al | 000
id |0
6.0 54 55.7 | 55.7 76.3
000
0
7.0 23 23.7 | 23.7 100.0
000
0
Tot | 97 100. | 100.0
al 0
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M Low Literacy
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Figure 4.1.1

From the above analysis it is clear that the present literacy and numeracy status of Cuttack
is average. concerning literacy proficiency, around 20% of fourth-grade students in the Cuttack
district exhibit an inability to read, write, comprehend, and respond to Odia language textbooks.
In contrast, approximately 24% of students demonstrate proficiency in these literacy skills.
Moreover, a considerable proportion of students exhibit partial proficiency in reading, writing,
comprehending, and responding to Odia language textbooks. This indicates a diverse range of
literacy proficiency levels among fourth-grade students, with a significant portion requiring
additional support to enhance their literacy skills.

Table 4.1.5 Zscore(Numeracy)

Valid Cumulative
Frequency | Percent Percent Percent
Valid 5.00000 11 11.3 11.3 11.3
5.73501 1 1.0 1.0 12.4
6.00000 71 73.2 73.2 85.6
7.00000 14 14.4 14.4 100.0
Total 97 100.0 100.0

Numeracy

15% 12%
B Low Numeracy

Average Numeracy

m High Numeracy
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Figure 4.1.2

Similarly, majority of fourth-grade students in the Cuttack district demonstrate an average
level of numeracy proficiency, with approximately 73% falling within this category. A smaller
proportion of students, constituting around 15%, exhibit high levels of numeracy achievement,
while approximately 12% of students lack foundational numeracy skills, indicating a difficulty
in performing basic arithmetic operations. This suggests a notable variation in numeracy
attainment levels among the student population, with only a subset demonstrating proficiency
in basic arithmetic, while a significant portion struggle to achieve foundational numeracy skills.

Figure 4.1.3

Literacy
a— [ 1 Mean = 14 .57
Std. Dew. = 5.549
M =297
& — — — —
/'_\
= //— N BB
| =
= \
S — / = \
2 L - N
//’
o T T T T T T T
.00 5.00 110.00 15.00 20.00 25.00 30.00
Literacy

JoE Volume:2 Issue:1 June, 2025 Page | 56



:,

Journal of Educare (JoE)
(A Peer Reviewed Bi-Annual Journal)
ISSN: 3048-9652 (Online) www.educare.aliah.ac.in

Numeracy

407 Mean = 14 .61
Std. Dev. = 5.869

M =97

Frequency

\
// \
0TI

b4 N

T T T T T T
0o 10.00 20.00 30.00 40.00 S0.00 s60.00

NMumeracy

Figure 4.1.4
Relationship between FLN among the Government primary school students

To access the relationship scores of foundational literacy skills and numeracy skills,
Pearson’s product-moment technique was used which is given the following table-

Table 4.1.8 Correlations
Literacy Numeracy

Pearson Correlation 1 587
Literacy Sig. (2-tailed) .000

N 97 97

Pearson Correlation 587 1
Numeracy Sig. (2-tailed) 000

N 97 97
**, Correlation found significant at 0.01 level (2-tailed).

From above table it can be interpreted, with a correlation coefficient of .587 and significance
level at 0.01, it indicates a moderate positive relation between foundational literacy and
numeracy. So, the null hypothesis (Ho3) “There is no significant relationship between
foundational literacy and numeracy of Government primary school students of Cuttack district”
is rejected at 0.01 significant level.

FINDINGS & DISCUSSION
1. Level of FLN Among Primary School Students
The research revealed different levels of literacy skills and numeracy skills among
primary school participants from Cuttack district in Odisha. The average score for literacy
was 14.87 (SD=6.84), with 24% showing proficient skills and 20% not capable of
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foundational literacy skills. Writing a paragraph showed clear issues with comprehension
because, while 31.95% of the students scored the maximum score possible, 29.73% of the
students scored only two marks (or less). For the picture description, 23.71% of the
students scored the maximum indicating a higher number of students were able to describe
the picture, while 21.24% of the students scored zero, demonstrating challenge in
expressive writing. Average scores for numeracy was 14.61 (SD=6.86). Students did well
in addition (82.47%), but less successful in subtraction (45.36%) and division (39.17%).
The measurement tasks were the most challenging for students with an average score of
22.68%. The data suggests students struggle with applying numeracy concepts. The Z-
scores show about 20.6% scored below the mean in literacy while 23.7% scored above the
mean; for numeracy there were 11.3% scored below the mean, while 14.4% scored above
the mean. The findings were consistent with Ball & Govinda (2015), and more recently,
Spink, Cloney, & Berry (2022) demonstrating the explicit difference in availability of
resources and inequity in instruction. The data indicates the need for targeted interventions,
which is particularly important for comprehension and problem solving, especially in rural
and under-resourced areas.

Comparison of literacy scores by gender.

A comprehensive analysis of Literacy scores between genders found that the mean
scores of literacies of girls 16.33 (SD=6.77) compared to 13.23 (SD= 6.62) for boys
(t=2.26, p=0.026). this analysis depicts the superior proficiency of girls in tasks as
comprehension and writing tasks compared to boys. This outcome is consistent with
Meiers et al. (2006), who reported slight gender advantages favouring girls in literacy
acquisition. Sociocultural factors, such as differing parental expectation and gender norms
may contribute to these disparities. (Md-Ali, Karim, & Yousof, 2016). The t-test (p<<0.05)
also indicated that these differences in foundational literacy scores were significant leading
to the rejection of the null hypotheses Hoi: there exist no significant difference in literacy
scores by gender.

Comparison of numeracy scores by gender.

In contrast to literacy, the mean numeracy score for boy (14.15, SD=5.31) and girls
(15.01, SD= 8.05) has no significant gender-based difference in numeracy scores. Both
boys and girls achieved an average proficiency in basic arithmetic operation. Such as
addition (82.47%), but struggled similarly with advanced concept like measurements
(22.68%) and division (39.17%). The parity in numeracy performances suggests that
instructional quality rather than gender specific factors plays a critical role in shaping
outcomes. The findings supported by the previous literature suggesting minimal gender-
based distinctions in early numeracy skills (Md-Ali, Karim, & Yousof, 2016). Further t-
test analysis confirmed the absence of significant difference (p>0.05), supporting the
retention of null hypotheses, which was Ho2: There exist no significant difference in
numeracy score by gender.

Relationship between literacy and numeracy:

A moderate positive corelation (r =0.587, P< 0.01**) was identified between literacy
and numeracy scores, indicating that students with strong foundational literacy skills
tended to perform good in numeracy tasks requiring textual interpretation. This
interdependence aligns with the findings of study conducted by Purpura et al. (2011), who
demonstrated the predictive relationship between early literacy kills and numeracy
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development. The hypotheses that ‘“there is no significant relationship between
foundational literacy and numeracy” is rejected, with evidence supporting a robust linkage
between these skills.

SUMMARIZATION

This study investigates the level of FLN skills of fourth grade students in government
primary schools in Cuttack district, Odisha, specifically looking at varying levels of
proficiency, gender differences and the collaborative nature between literacy and numeracy. In
a correlational study designed to assess 97 students, from 6 schools, students were evaluated
in the areas of reading comprehension and oral fluency, writing, arithmetic operations,
geometry, and measurements. The results were moderate levels of proficiency FLN with
advanced literacy (comprehension and written expression), and numeracy (reasoning and
applied concepts) clearly lacking. Girls displayed higher levels of literacy than boys, however,
no significant differences existed in numeracy. The findings highlight the need for educational
interventions relative to equity, a focus on teacher capacity improvement and overall
pedagogical innovation to address the inequalities and improve learning.

RECOMMENDATIONS

To optimize the FLN outcomes, the research recommends to purposefully designed
remediation for low achieving learners, more teacher training on interactive teaching methods,
and gender-responsive curricula. Digital tools can be used as pedagogical tools structured for
learning purposes, particularly in low-resourced contexts. Increasing family engagement, as
well as employing formative assessments will also support early learning. Policy reform should
ensure that attempts are made at local implementation of national programs like NIPUN Bharat
and Vidya Pravesh to make sure programs are being implemented with fidelity and
sustainability.

IMPLICATIONS

The results carry important implications for policy of education, pedagogy, and future
research. In rural or socioeconomically disadvantaged regions, enhancing FLN requires
equitable policies and early intervention programs. Pedagogy should be learner-centred, and
utilize contextualized and competency-based practices, to foster engagement and learning.
Addressing gender inequality requires gender-equitable access to literacy and numeracy. Future
research should be more geographically and demographically representative and use
longitudinal designs to examine long-term outcomes. There are also scalable possibilities to
improve foundational competencies and reduce educational disparities with the integration of
digital and Al-supported learning.

CONCLUSION

Linguistic and numerical competence is indispensable to academic growth, cognitive
development, and civic engagement. This paper highlighted that there is an urgent need to
address inequities in competence acquisition among primary school pupils in Cuttack, Odisha.
While pupils have developed certain basic competencies, we are still seeing gaps in
comprehension, expressive writing, and problem-solving reasoning, especially among
disadvantaged pupils. To address this, we must prioritize the effective implementation of
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initiatives such as NIPUN Bharat and Vidya Pravesh, other scales to advance reading and
apprehension skills, educator learning and training opportunity, and likewise innovate
pedagogical approaches to teach basic literacy skills. Making foundational education a
universal right to educational equity and empowering individuals to contribute to the
betterment of society through equitable pathways to quality education.
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