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ABSTRACT

Early numeracy skills are crucial milestones in a child's academic journey, shaping future
learning and problem-solving abilities in mathematics. However, many young learners
now display below-average numeracy capabilities, struggling to integrate mathematical
concepts into everyday problem-solving and decision-making. This study aims to
determine if kindergartners' executive functions and level of engagement in learning
mathematics influence their numeracy skills. The research employed a descriptive-
correlational design, involving a total enumeration sample of 90 kindergartners enrolled
in a public school in Cagayan de Oro City during the 2023-2024 academic year. Data
analysis utilized frequency, percentage, mean, and Pearson r correlation. Findings reveal
that kindergartners generally exhibit high executive functions in terms of working memory
and inhibitory control. They also display high engagement in mathematics across social,
emotional, and cognitive domains. Furthermore, the study indicates high levels of
numeracy skills in identifying shapes, recognizing numbers, and adding 1-digit numbers.
Results suggest a significant relationship between kindergartners' executive functions,
engagement, and numeracy skills, all of which contribute to mathematical development
throughout primary school. This study underscores the importance of fostering executive
functions and engagement to enhance numeracy skills in early childhood education.
Future research may explore additional developmental skills with larger sample sizes to
further elucidate factors influencing early mathematical competence.
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INTRODUCTION

The development of early numeracy skills is a crucial milestone in a child's
academic journey, especially in mathematics, as it shapes their future learning and
problem-solving abilities. These foundational skills not only determine their immediate
academic performance but also significantly influence their career prospects and
proficiency in handling complex mathematical concepts across diverse professional fields
(Parviainen, 2019; Siegler, 2022; Zhao & Gibson, 2023). The maturation of executive
functions, which are the top-down control processes that regulate thoughts and
behaviors, is increasingly recognized as beneficial for early academic proficiencies
(Shvartsman & Shaul, 2023; Kovyazina et al.,, 2021). These functions enable young
children to direct attention, retain focus on goals, problem-solve, and manage responses
effectively. Peng (2023) showed that key executive functions, including working memory
and inhibitory control, are significantly intertwined with early arithmetic skills. Working
memory, a key cognitive capacity, is vital for the transient retention and manipulation of
information, which is necessary for learning. Research by Morris and Lonigan (2021)
found that working memory at school predicted numeracy growth through the second
grade, even after controlling for baseline math abilities. Furthermore, Chichinina and
Gavrilova (2022) demonstrated that working memory abilities at age 5 can predict future
success in both mathematics and reading.

Executive Functions which play a crucial role in the cognitive development of
children, particularly in their ability to acquire and apply numeracy skills. These functions,
which include attentional control, working memory, inhibitory control, and cognitive
flexibility, are fundamental cognitive processes that children use to consciously direct their
thoughts and manage behaviors (Center on the Developing Child, 2022). The
development of these skills, particularly between the ages of 3 and 6, is critical for
fostering self-regulation and decision-making capabilities (Howard et al., 2019). Another
variable included in this study is the Learner Engagement, it is a multifaceted
construction that plays a pivotal role in the educational journey of young learners,
especially when acquiring foundational mathematical skills. The essence of this
engagement lies in its ability to encapsulate a child's complete involvement and
investment in the learning process (Huda, 2019). This engagement is not just about
participation in activities; it extends to how a child connects with the content, perceives
its relevance, and internalizes mathematical concepts (Tafesse & Wood, 2021).
Numeracy, representing foundational mathematics competencies, involves
understanding numbers, quantitative relationships, and basic computations that enable
the analysis and manipulation of numerical concepts encountered in daily life (Cheng &
Mix, 2022). These core skills, including counting, numerical recognition, estimating,
measuring, identifying patterns, executing simple arithmetic operations, and logical
problem solving, emerge gradually throughout early childhood. They form scaffolding for
approaching more formal and sophisticated mathematics (Nguyen et al., 2018).

Research Questions

The study determined the executive functions of kindergartners, coupled with the level of
their engagement in learning activities, influence their numeracy skills.
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Specifically, it answered the following questions:

1. What is the kindergartners’ executive function considering:
1.1  Working memory; and
1.2  Inhibitory control?

2. What is the kindergartners’ level of engagement of the towards Mathematics
considering:
2.1 Social;
2.2  Emotional; and
2.3  Cognitive?

3. What is the kindergartner’s level of numeracy skills considering:
3.1 Identifying shapes;
3.2  Recognizing numbers; and
3.3 Adding 1-digit number?

4, Are the Kindergartners’ executive functions and engagement significantly
associated with their numeracy skills?

METHODOLOGY

This study utilized a descriptive-correlational research design, which examines
and documents the relationships between variables in their natural setting without
introducing any manipulation (Johnson & Christensen, 2022).

Through this approach, the researcher could gather data using standard tools,
analyze relationships between variables using statistics, and potentially apply findings to
similar groups of participants, which helped achieve the study's goals of understanding
how digital media use and parenting practices connect to children's social-emotional
development.

The sample consisted of 80 parents of kindergarteners enrolled in a Public
Elementary School in Valencia City, Bukidnon during the school year 2023-2024. Using
Yamane's formula with a 95% confidence level, the researcher calculated the sample size
from a total population of 153 kindergarten students. The participants were selected
through computerized random sampling from class rosters across four kindergarten
sections, ensuring equal representation from each stratum.

RESULTS

Based on the data gathered from this study, the following findings are thus
presented:
1. Kindergartners nowadays were highly exposed to various types of screen implying that
they have more time spent in watching TV, use their smartphones, laptops and other
gadgets than reading books, playing and doing other daily chores.

1373

Ignatian International Journal for Multidisciplinary Research Vol 3No 3 March 2025 www.icceph.com



2. Parents demonstrated very good child-rearing practices, indicating that their children
experienced high-quality parental care.

3. Kindergartners demonstrated high socio-emotional competence enabling them to build
relationships and connections with others across home, school, and community settings.

4. Screen time exposure among kindergartners shows a significant correlation with their
socio-emotional competence development, though child-rearing practices demonstrate
an even stronger relationship, indicating that parental involvement may be more crucial
than screen time management in supporting children’s social-emotional growth.

DISCUSSION

Table 1 presents the frequency, percentage, and mean distribution of
kindergartners’ executive function in terms of working memory. As evidenced by the
overall mean of 3.64 (SD 0.30), the data demonstrate that the child frequently use mental
resources for conscious learning and with mastery of complex materials across various
subjects including mathematics. Majority of the participants (70 %) which means as high
indication of behavior, it showed that learners were frequently use mental resources to
follow simple directions to remember instructions in order to display mastery over complex
materials across various subjects including mathematics. Specifically, 63 (70%)
kindergarten learners displayed "high indication of behavior,” while 27 (30%) displayed
"moderate indication of behavior”.

Table 1

Frequency, Percentage and Mean Distribution of Kindergartners’ Executive Function
(Working Memory)

Research Question 1. What is the level of kindergartners’ executive function
considering: Working Memory?

Range Interpretation F %
3.51-4.00 High Indication of Behavior 63 70.00
2.51-3.50 Moderate Indication of Behavior 27 30.00
1.51-2.50 Low Indication of Behavior 0 0.00
1.00-1.50 No Indication of Behavior 0 0.00

Total 90 100.0
Overall Mean 3.64
Interpretation High Indication of Behavior

SD 0.30

Table 2 presents the frequency, percentage, and mean distribution of the
kindergartners’ executive function (inhibitory control). The results imply that the majority
of the kindergarteners demonstrate executive function skills in terms of inhibitory control.
Specifically, 72 (80%) display "high indication of behavior,” while 18 (20%) display
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"moderate indication of behavior." This finding indicates that learners have the ability to
suppress responses to distractions when completing academic tasks, such as
mathematical activities.

The indicator that showed the highest mean, “completing daily routines” and “ability
to sit through circle time activity” (M=3.84), was interpreted as “high indication of
behavior”.

Table 2

Frequency, Percentage and Mean Distribution of Kindergartners’ Executive Function
(Inhibitory Control)

Research Question 2. What is the level of kindergartners’ executive function
considering: Inhibitory Control?

Range Interpretation F %
3.51-4.00 High Indication of Behavior 72 80.00
2.51-3.50 Moderate Indication of Behavior 18 20.00
1.51-2.50 Low Indication of Behavior 0 0.00
1.00-1.50 No Indication of Behavior 0 0.00

Total 90 100.0
Overall Mean 3.77
Interpretation High Indication of Behavior

SD 0.28

Table 3 shows the frequency, percentage, and mean distribution of the
kindergartners’ level of engagement towards mathematics with the overall mean score of
3.64 SD 0.30 which can be interpreted as high engagement. The result shows that 63
(70%) were said to display "high engagement’, 27 (30%) display "moderate
engagement”, while none of the learners displays “low and no indication of engagement
towards mathematics.

Table 3

Frequency, Percentage and Mean Distribution of Level of Engagement of Kindergartners
Towards Mathematics (Social)

Research Question 3. What is the kindergartners’ level of engagement of the towards
Mathematics considering: Social

Range Interpretation F %
3.51-4.00 High Engagement 63 70.00
2.51-3.50 Moderate Engagement 27 30.00
1.51-2.50 Low Engagement 0 0.00
1.00-1.50 No Indication of Engagement 0 0.00

Total 90 100.0
1375

Ignatian International Journal for Multidisciplinary Research Vol 3No 3 March 2025 www.icceph.com



Overall Mean 3.64
Interpretation High Engagement
SD 0.30

Table 4 reveals that kindergarten learners' behavior displays high engagement in
terms of emotional engagement, as indicated by the mean score of 3.89 with an SD of
0.32 for the indicator "feeling tense when doing mathematics." This suggests that some
learners may not be ready for mathematical challenges, possibly due to behavioral
problems or discomfort with new tasks. Learner engagement is a psychological
investment and effort directed toward learning, understanding, or mastering the
knowledge, skills, or crafts that academic work is intended to promote (Jaafar et al., 2020).

Table 4

Frequency, Percentage and Mean Distribution of Level of Engagement of Kindergartners
Towards Mathematics (Emotional)

Research Question 4. What is the kindergartners’ level of engagement of the towards
Mathematics considering: Emotional?

Range Interpretation Frequency Percentage
3.51-4.00 High Engagement 63 70.00
2.51-3.50 Moderate Engagement 27 30.00
1.51-2.50 Low Engagement 0 0.00
1.00-1.50 No Indication of Engagement 0 0.00

Total 90 100.0
Overall Mean 3.75
Interpretation High Engagement

SD 0.31

Table 5 presents the frequency, percentage, and mean distribution of
kindergarteners' cognitive engagement in numeracy, as indicated by an overall mean
score of 3.75 with an SD of 0.25, which can be interpreted as "high engagement.” This
means that leaners used mental resources for conscious learning and with mastery of
complex materials across various subjects including mathematics. The findings reveal
that kindergarten learners' behavior displays high engagement in terms of cognitive
engagement, as indicated by the mean score of 3.94 with an SD of 0.27 for the indicator
"works hard to learn math."

Table 5

Research Question 5. What is the kindergartners’ level of engagement of the towards
Mathematics considering: Cognitive?

Range Interpretation Frequency Percentage
3.51-4.00 High Engagement 74 82.22
2.51-3.50 Moderate Engagement 16 17.78
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1.51-2.50 Low Engagement 0 0.00

1.00-1.50 No Indication of Engagement 0 0.00
Total 90 100.0

Overall Mean 3.75
Interpretation High Engagement

SD 0.25

Table 6 shows the mean distribution of kindergartner learner’'s numeracy skills in
terms of identifying shapes, recognizing numbers, and adding 1 digit number. The overall
mean score of 3.78 (SD 0.41) indicates that the level of numeracy skills among the
participants is “transforming”. This means that generally kindergarten learners display
high indication of behaviors in numeracy skills because of their advanced level of
proficiency, with 85 to 89 index of performance and with an average score of 15 to 20. At
this stage, the learner can adjust the complex mathematical activities, indicating
progressing behavior their numeracy skills (identifying shapes, recognizing numbers, and
adding one-digit numbers).

Table 6
Mean Distribution of Kindergartners’ Numeracy Skills

Research Question 6. What is the kindergartners’ level of numeracy skills considering:
Identifying shapes; Recognizing numbers; and adding one (1) digit

number?
Identifying Recognizing Add_m_g 1 Overall
Scores Interpretation shapes numbers digit Numeracy
number
F % F % F % F %
15-20 Transforming 88 97.78 87 96.67 62 6889 75 83.33
10 - 14 Developing 0 0.00 0 0.00 13 1444 12 13.33
5-9 Emerging 2 2.22 3 3.33 8 8.89 3 3.33
0-4  Anchoring 0 0.00 0 0.00 7 7.78 0 0.00
Total 90 100.0 90 1000 90 100.0 90 100.0
Mean 3.95 3.94 3.45 3.78
Interpretation Transforming  Transforming Developing Transforming
SD 0.30 0.32 0.94 0.41

Table 7 shows a significant relationship emerges between social engagement and
adding one digit number (rho=.290, p=.006), and overall numeracy (rho=.265, p=.012),
leading to the rejection of the null hypothesis.

The findings also shows a correlation between learners' overall engagement and
overall numeracy (rho=.242, p=.021), this indicates that kindergartner exhibits a good
performance in mathematics only if they have a high engagement towards mathematical
problems.
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Table 7

Result of the Test of Relationship (Spearman’s rho) between the Kindergartners’
Executive Functions and Engagement with their Numeracy Skills

Research Question 7. Are the Kindergartners’ executive functions and engagement
significantly associated with their numeracy skills?

NUMERACY SKILLS

Adding 1
Digit Recognizing ldentifying  Overall
Measures Number Numbers Shapes Numeracy
Working Memory  Correlation Coefficient .085 .198 -.065 .081
Sig. (2-tailed) 426 .061 .545 445
Inhibitory Control  Correlation Coefficient 113 117 -.019 147
Sig. (2-tailed) .210 .270 .863 .168
EXECUTIVE Correlation Coefficient .120 191 .062 .164
FUNCTION Sig. (2-tailed) .260 .071 .563 123
Social Correlation Coefficient .290** -.062 .066 .265"
Sig. (2-tailed) .006 .562 537 .012
Emotional Correlation Coefficient .156 224 -.040 159
Sig. (2-tailed) 143 .034 .706 .136
Cognitive Correlation Coefficient .085 .198 -.065 .081
Sig. (2-tailed) 426 .061 .545 445
ENGAGEMENT Correlation Coefficient .232* 237* -.010 .242*
Sig. (2-tailed) .028 .024 .923 .021

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

Conclusions

The study shows important links between executive functions, social engagement,
and mathematical learning. These connections form the building blocks for academic
development, pointing to the need for teaching approaches that combine cognitive and
social development in early childhood settings.

Understanding how young children learn, as explained by Piaget's theory, helps
shape teaching methods in the classroom. This knowledge guides teachers to create
lessons that match children's developmental stages and encourage active participation
in learning mathematics through hands-on experiences.
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These findings also implies changes in education policies. Early childhood
programs should include executive function development as part of their learning goals.
Schools need resources for teacher training that focuses on combining executive function
support with mathematics teaching. Assessment methods should also consider both
learning skills and social engagement when evaluating early mathematical development.

Recommendations

The following recommendations were drawn based from the findings and
conclusion of the study.

1. That kindergartners teachers may:

1.1  shift their instructional materials into learner-centered approach to enhance
the child’s numeracy skKills;

1.2 encourage parents’ participation in their children’s activities.

2. That school administrators may:

2.1 establish a classroom that is conducive for learning mathematics and
provides resources

2.2 educational activities to improve developmental skills of learners.

3. That future researchers may:

3.1  benchmark on the results of the study;

3.2 may further investigate other possible areas of study focusing on the
developmental skills of the learners.

Compliance with Ethical Standards

The study involved children below the legal consenting age, obtaining extensive
guardian permissions was a top priority and an ethical imperative upheld by the LCREC.
The researcher made sure to provide simplified verbal explanations of the activities before
administering the survey questionnaire, ensuring that both the children and their
guardians fully understood the nature of their involvement.

The principles of justice were upheld by ensuring fair analysis and avoiding
stigmatization or bias when reporting results. Participants were given access to a
summary of the findings in an understandable format, taking into account cultural and
literacy differences. Throughout the study, the researcher's primary focus was on
safeguarding beneficence, justice, respect for persons, and confidentiality, even above
the importance of data collection.
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