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Abstract

The goal of this study was to devise a checklist to assess pre-number concepts
in children aged 5-6 years and to examine the psychometric features of this
instrument. The instrument was developed via a literature review of existing
measures and relevant resources, including library research and the analysis of
documentary evidence. In this study, a checklist with 66 questions was devised
to assess pre-number concepts in children aged 5-6 years. The checklist
encompasses 5 components, including classification, alignment, mental
retention, geometry, and detection of similarities and differences. The
instrument was administered online using sample size of 100 parents with a
study population of children aged 5-6 years. The online setting allowed for
convenient collection of data and provided a secure environment in which the
parents could answer the checklist without the physical presence of the
researchers. The statistical analysis was conducted in the SPSS22 software,
utilizing descriptive and inferential statistical methods. The descriptive statistics
included the calculation of means, variances, and graphs. Furthermore, the
exploratory factor analysis revealed that the checklist was shortened to 42
guestions. The internal consistency of the construct validity questionnaire, as
determined by Cronbach's Alpha, was found to be acceptable at approximately
0.6. These findings confirmed the validity and reliability of the checklist. The
CVR value obtained via the review of 10 experts was approximately 2.2,
indicating that the content and face validity of the questionnaire were in
acceptable ranges. Additionally, the research on children suggested that
approximately 0.86 out of every child possessing pre-number concepts.

Keywords: Pre-number concepts, checklist, validity and reliability
How to Cite: Estaki, M., & Moradi Zamir, F. (2023). Designing Pre-Number Concepts and

Psychometric Features in 5-6 Year Old Children. Quarterly of Educational
Measurement, 14(53), 136-163. https://doi.org/10.22054/jem.2024.65391.3336

Educational Measurement is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License.

PRESS

Original Reserch

Accepted: Jan. 09, 2024 Received: Jan. 16, 2022

ISSN: 2252-004x

elSSN: 2470-6240


https://orcid.org/0000-0001-5091-6533
https://orcid.org/0009-0005-7856-496X

Estaki and Moradi Zamir. | 137

1. Introduction

The concept of pre-number concepts for children aged 5-6 years is
critically important and can have significant positive implications for
the developmental and growth of children. The research presented in
this study can serve as a valuable tool for assessing and monitoring the
cognitive and conceptual abilities of children in this age group and can
provide a baseline for educational and educational interventions to
support and enhance their development.

Research Question(s)

The research question of this study was to identify and evaluate the
psychometric properties of the pre-number concepts in children aged 5-
6 years: What are the pre-number concepts found in 5-6-year-old
children, and what are the psychometric features of these concepts?

2. Literature Review

The need for developing appropriate tools for assessing students'
mathematical abilities arises from findings in research indicating that
students often struggle with understanding fundamental mathematical
skills and concepts from an early stage of schooling. According to a
study by Hosseinyan et al. (2017), students face numerous difficulties
related to understanding fundamental mathematical skills and concepts.
Qasemi et al. (2017) indicated that teaching number sense could play a
significant preventive role in later mathematical difficulties for students
with mathematical challenges. Furthermore, a study by Shirani-
Bidadabadi et al. (2017), Nasr Esfahani et al. (2017), and Dartaaj et al.
(2017) identified weaknesses in these areas. Ebrahimi (2018) indicated
that increased investment in the quality of mathematics education and
programs would have substantial benefits due to the increased success
of children following preschool. Additionally, the study highlighted
that this approach would have significant impacts on years after
preschool, suggesting a beneficial effect of this approach over time.
The effectiveness of non-academic interventions for improving
numerical abilities in preschoolers, namely, the HNE method used for
home-based education, was evaluated by Niklas, Kuhn, and Tyler
(2015). This intervention was found to be an effective approach to
promote the academic growth of first-grade students. Previous research,
such as the study by Kimberly P., Ragubar, Marcia A., and Barnes
(2015), has suggested that early numbering skills in preschoolers, such
as educational approaches, mentor-centered programs, and game-based
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approaches, have greater impacts on mathematical competence when
comparing those who received educational resources and those who
received none.

3. Methodology

The checklist developed in this study was based on a review of literature
and document analysis. The instrument included 66 questions, divided
into 5 components: classification, seriation, conservation, geometry and
detection of similarities and differences. The objectives of this study
were to determine pre-number concepts in 5-6-year-old children and
establish this checklist's psychometric properties. The instrument
included 66 questions, organized into 5 components: classification,
seriation, conservation, geometry, and difference and similarity
perception. These questions were used to evaluate pre-numeric
concepts at different levels, spanning sensory perception, memory and
observation, classification and sequential thinking, reasoning and
problem-solving, color and shape concepts, pre-requisite mathematical
components, and environmental concepts.

The objectives of this study were to identify and examine the concept
of pre-numeric concepts in 5-6 year old children. The checklist used for
this goal included 66 questions. It was devised based on a review of the
relevant literature and documentary analysis. The instrument's contents
and face validity were evaluated to ensure the legitimacy of the
checklist. Furthermore, its reliability and validity were determined and
validated. The sample included 100 parents of 5-6-year-old children
who completed the checklist online. This study leveraged SPSS22
software to analyze data. The descriptive statistics included: calculation
of the mean, variance, diagrams, and kurtosis. In terms of inferential
analysis, the assessment questions were subjected to exploratory factor
analysis, leading to the reduction of the question list from 66 to 42.
Additionally, the questionnaire demonstrated consistency with a
Cronbach's alpha of 0.6 and confirmed the reliability of the instrument,
with internal consistency verified.

The questionnaire was reviewed by 10 experts who confirmed its
content and face validity using the CVR method with a value of 0.2.
Furthermore, the results of this study showed that around 86% of
children had a thorough understanding of pre-numeric concepts.
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4. Results

Based on the findings of this study and previous research, it is evident
that a thorough understanding of pre-numeric concepts plays a pivotal
role in children's academic progression and learning. Indeed, an
incomplete or inadequate mastery of pre-numeric concepts can lead to
learning difficulties and specific learning disorders, such as math and
reading, during school years. Indeed, investigating children's learning
in the preschool period is crucial. The findings of this study are
consistent with the studies conducted by Anyu Pei and Naymira (2015),
Niklas et al. (2015) and Purpura and Lonigan (2015). Hence, further
research in this area remains crucial and timely, and the examination of
children's learning in the preschool period is vital.

5. Discussion

Indeed, the results of this research indicated the importance of pre-
number concepts for children's academic progress and learning. The
findings demonstrated that approximately 86% of children understood
pre-number concepts, which suggested the beneficial impacts of
training and paying attention to pre-number concepts early on in
preschool and elementary school. These efforts can lead to improved
learning outcomes and academic development for children.

6. Conclusion

Given the importance of pre-number concepts for children's learning
and development, further research in this field is essential and can
significantly benefit children. This research showed that pre-number
concepts serve as crucial foundations for learning mathematical
concepts and reading in children, providing a solid basis for their later
education. Hence, the investigation of these concepts during preschool
and elementary school remains relevant and is vital for children's
growth and maturity. As a result, raising awareness and paying more
attention to these concepts in educational and educational environments
can enhance children's learning capabilities and facilitate their general
development. These measures can improve the learning outcomes and
overall growth of children, with a particular focus on the field of
mathematics and reading.
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