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Montessori-Based Program to Develop Pre-Numeracy Concepts for

nursery Children

Abstract

Dr. Nagwa EI Sawy

This research aimed to develop a program grounded in the Montessori
philosophy to enhance pre-numeracy concepts among nursery children and to
assess the program's effectiveness. The sample comprised 60 children from ‘Up
Step’ and ‘Al-Tawhid’ Nurseries, divided into two groups: 30 in the control
group and 30 in the experimental group, aged between 3 to 4 years. The
research tools included a pre-numeracy test designed for nursery children and a
Montessori-based program to cultivate pre-numeracy concepts.

The results indicated a statistically significant difference at the 0.01 level
between the mean scores of the experimental group on the pictorial pre-
numeracy concepts test before and after participating in the program, in favor
of the post-test measurement. Additionally, a significant difference was found
at the 0.01 level between the experimental and control groups in the post-
measurement on the pre-numeracy concepts test, again in favor of the
experimental group. Follow-up measurements revealed significant differences
in favor of the follow-up in some concepts, while others did not show
significant change.

These findings affirm the effectiveness of the Montessori-based program in
developing pre-numeracy concepts for kindergarten children. The research
results are discussed in relation to previous studies and theoretical frameworks
pertinent to the topic, along with recommendations for future research based on
these findings.

Keywords: Montessori philosophy, pre-numeracy concepts, nursery children
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Research Summary:

A Varied Activities Program to Develop Kindergarten Children's
Understanding of the Universe and its Relationship to Scientific
Processes

Introduction:

The acquisition of concepts related to the universe is crucial for preschool
children as it forms the foundation for their understanding of the world around
them. It enhances their awareness of basic scientific concepts and builds the
knowledge base necessary for developing their abilities to think scientifically
and engage in exploration. At this developmental stage, children are naturally
curious about their environment, prompting them to question a variety of
natural phenomena, including the sky, stars, planets, the sun, and the moon, as
well as environmental occurrences such as rain, wind, soil, and the changing
seasons.

The role of educational programs, particularly those based on interactive
activities, is essential in fostering an understanding of cosmic concepts among
preschool children. These programs must be designed in accordance with the
children’s cognitive abilities and developmental needs. Given the rapid
advancements in various scientific fields, there is a growing necessity to
provide educational curricula that focus on cultivating an understanding of the
universe in early childhood. Such curricula aim to enhance children's cognitive
and practical skills, enabling them to comprehend the natural world and
develop their ability to think critically and scientifically.

Research Problem
The research problem is framed by the following key questions:

1. What are the specific concepts related to the universe that can be
developed in kindergarten children?

2. What are the appropriate scientific processes for kindergarten-aged
children?

3. What kind of activity-based program can effectively develop both the
concepts of the universe and scientific processes in kindergarten
children?

4. Is there a significant relationship between a child’s acquisition of cosmic
concepts and their understanding of scientific processes?

9¢)



(Y0 Ve adiow a30) o Vg Cpalil) 2l Al gilal) Al

Research Objectives

The current research aims to:

1.

N

Identify the cosmological concepts that can be developed in
kindergarten children.

Determine the appropriate scientific processes for kindergarten children.
Develop a program of various activities designed to enhance both
cosmological concepts and scientific processes in kindergarten children.
Assess the effectiveness of this program in fostering the understanding
of the universe and scientific processes in kindergarten children.
Examine the relationship between children's understanding of universe-
related concepts and their grasp of fundamental scientific processes.

Research Importance

Theoretical Importance:

1.

The research offers a comprehensive theoretical framework on cosmic
concepts and science processes, highlighting their significance for young
children’s cognitive and educational development.

It serves as a foundational contribution to studies focused on
kindergarten children, particularly in the field of cosmological concepts
and their integration with scientific processes.

The research promotes an understanding of cosmic concepts in engaging
ways, ensuring that learning becomes enjoyable and more accessible in
future educational stages through the application of science processes.

Applied Importance:

1. The research develops a test to assess kindergarten children's

understanding of cosmic concepts, allowing educators and researchers to
gauge children's knowledge in this area.

It provides a measure of basic scientific processes for kindergarten
children, helping to evaluate their proficiency in fundamental science
skills.

The research proposes a set of varied activities tailored to the
developmental characteristics of kindergarten children. These activities
aim to enhance their understanding of both the universe and scientific
processes. The large-scale application of these activities in kindergartens
may contribute to advancing children's comprehension of cosmic
concepts and science processes.
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Research Hypotheses:

1.

There is a statistically significant difference between the mean scores of
children in the experimental group on the Pictorial Universe Concepts
Test for kindergarten children, in favor of the experimental group's post-
test results.

There is a statistically significant difference between the mean scores of
children in the experimental and control groups on the post-
measurement of the Pictorial Universe Concepts Test, in favor of the
experimental group.

There is a statistically significant difference between the pre- and post-
test scores of children in the experimental group on the Pictorial Science
Processes Scale for kindergarten children, in favor of the post-test
results.

There is a statistically significant difference between the mean scores of
children in the experimental and control groups on the post-
measurement of the Pictorial Science Processes Scale, in favor of the
experimental group.

There is no statistically significant difference between the post- and
follow-up test scores of children in the experimental group on the
Pictorial Universe Concepts Test, indicating sustained understanding of
universe concepts.

There is no statistically significant difference between the post- and
follow-up test scores of children in the experimental group on the
Pictorial Science Processes Scale, suggesting sustained science process
skills.

There is a statistically significant positive correlation between the
experimental group's scores on the Universe Concepts Test and their
scores on the Science Processes Scale, indicating a relationship between
understanding cosmic concepts and mastering science processes.

Research Methodology

The experimental method was employed due to its appropriateness for
the nature of the research. The study used a pre-test and post-test
experimental design with two groups: an experimental group and a
control group. This design allowed for comparing the effectiveness of
the intervention program on the experimental group while controlling
for variables in the control group. Both groups were assessed before and
after the application of the program.

Research Sample

The research sample consisted of 60 children from Hassan bin Thabit
Kindergarten, located in the Nasr City Educational Department, Cairo
Governorate. The children were divided into two groups:

o Experimental group: 30 children
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o Control group: 30 children

Research Tools
The following tools were prepared and used by the researcher:

1. List of Universe Concepts suitable for kindergarten children.

2. List of Basic Science Processes for kindergarten children.

3. Pictorial Universe Concepts Test: A pictorial test designed to assess the
universe-related concepts understood by kindergarten children.

4. Pictorial Basic Science Processes Scale: A scale to measure the
acquisition of basic science processes among kindergarten children.

5. Program of Various Activities: A program designed to help kindergarten
children practice and develop their understanding of cosmic concepts
through a series of activities.

Statistical Methods Used

1. To homogenize the sample:

o Chi-square () Test — K2 Test: Used to assess the homogeneity
of the sample, ensuring that the experimental and control groups
are comparable in terms of their initial characteristics.

2. For equivalence between the two groups:

o t-test: Applied to determine whether there are any significant
differences between the experimental and control groups before
the intervention, ensuring that they are statistically equivalent at
the baseline.

3. To check the psychometric properties of the scales:

o Factor analysis: Used to verify the construct validity of the
research tools by identifying the underlying structure of the items
on the scales.

o Cronbach's alpha: Employed to assess the internal consistency
and reliability of the scales, ensuring that they are consistently
measuring the intended constructs.

o Kuder-Richardson equation: Used specifically for measuring the
reliability of dichotomous (true/false) items, ensuring the
accuracy of binary response-based measures.

o Pearson's correlation: Applied to examine the relationship
between the scales' items, ensuring convergent validity by
checking whether the items are positively correlated with one
another.

4. To check the validity of the research hypotheses:

o t-test: Utilized to compare the pre- and post-test scores of the

experimental and control.
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Research Results

1.

There is a statistically significant difference between the pre- and post-
test scores of the experimental group's children on the Pictorial Universe
Concepts Test for kindergarten, indicating improvement in their
understanding of universe concepts, with higher scores in the post-test.
There is a statistically significant difference between the post-test scores
of the experimental and control groups on the Pictorial Universe
Concepts Test, in favor of the experimental group, showing the
effectiveness of the intervention.

There is a statistically significant difference between the mean scores of
the experimental group's children on the scale of Pictorial science
processes for kindergarten children in the pre and post applications in
favor of the post application.

There is a significant difference between the experimental and control
groups' post-test scores on the Pictorial Science Processes Scale, in
favor of the experimental group, demonstrating the success of the
program.

There was no statistically significant difference between the post and
follow-up measurements on the Universe Concepts Test for space-
related concepts, but significant differences were found in favor of the
post-measurement for earth science concepts and the total test score.
There are no significant differences between post and follow-up
measurements for individual science processes on the Pictorial Science
Processes Scale, but the overall score showed some improvement in
favor of the post-application.

- There is a statistically significant positive correlation at (0.05) level
between the experimental group children's scores on the Universe
Concepts Test and their scores on the Science Processes Scale.
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