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The current study seeks to determine the challenges encountered by preschool
educators” pre-numerical skill pedagogical challenges. A qualitative
approach, namely interviews, was employed and conducted among six
experienced preschool teachers to acquire in-depth insights into the challenges
encountered in inculcating pre-numerical skills. The six respondents were

recruited via purposive sampling, namely maximum variation sampling, to

fulfil specific criteria. Four primary themes were revealed, namely
i) Theme 1: teachers lack specific guidance due to the highly general
Kurikulum Standard Prasekolah Kebangsaan (KSPK); ii) Theme 2: students
from low socioeconomic backgrounds exhibit deficiencies in pre-numerical
knowledge; iii) Theme 3: teachers demonstrate an insufficient competence in
pre-numerical teaching pedagogies; and iv) Theme 4: an inadequate
awareness among teachers regarding the importance of pre-numerical skills
exists. The implications highlighted the requirement for tailored support and
training to improve preschool teachers’ pre-numerical skill pedagogies. The
findings also contributed to the curricular improvement to assist preschool
educators in providing more effective pedagogical practices, especially pre-
numerical skills. Future scholars can conduct a more in-depth investigation of
effective teaching strategies and interventions to aid students from low
socioeconomic backgrounds in mastering pre-numerical competencies.
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1. INTRODUCTION

Rapid technological advancements in a highly globalised world necessitate early childhood education
to develop a robust foundation for children’s skills and knowledge. Specifically, pre-numerical skills, such as
pattern recognition and construction, sequence creation, quantity comparisons, object matching, and
consistency concept understanding, were underscored as one of the key childhood educational aspects in the
Kurikulum Standard Prasekolah Kebangsaan (KSPK) [1]. A robust foundation of pre-numerical skills ensures
comprehensive early mathematical development among young children, particularly during initial growth
stages [2]. Decarli et al. [3] delineated that the competency to estimate numbers is pivotal to children’s mastery
of mathematics. Nevertheless, preschool educators experience multiple barriers in efficaciously inculcating
pre-numerical skills as the general nature of the KSPK does not provide specific directions for preschool
educators [4]. Roslin ez al. [5] also elucidated the difficulties in implementing the national preschool curriculum
owing to inadequate skills and knowledge, insufficient training, and limited experiences in early childhood
education. Furthermore, students’ low socioeconomic status aggravates the situation due to higher challenges
in accessing educational manipulatives, materials, and supportive technological instruments [6]-[8].
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Resultantly, young children receive lower exposure to vital mathematical concepts when the capability to perform
meaningful mathematical activities is impeded, especially in home environments, which reduces the ability to
practise pre-numerical skills in daily life [7], [8].

Scarce educational resources among preschool mathematic educators lead to lower instruction quality and
rigour when relevant activities cannot be efficaciously developed due to insufficient technologies, materials, or
professional developmental opportunities. Moreover, educational gaps may be further widened and exacerbate
unequal accessibility to high-quality pre-numerical pedagogies [9]. Fischetti [10] demonstrated that numerous
children did not master early mathematical skills owing to unsupportive pedagogies and scarce research on
efficacious early mathematical pedagogies [11]. Lower awareness levels regarding the significance of pre-numerical
skills among parents and preschool educators have also contributed to insufficient emphasis on pre-numerical skills
compared to number concepts and operations [2], [4], [12]. In addition, Chirimbana et al. [6] analysed the barriers
to effectively inculcating pre-numerical skills, such as socioeconomic variations, parental involvement,
educator training support, language and cultural differences, and limited technological facilities support. A low
understanding of pre-numerical skills among children could result in low mastery of fundamental arithmetic,
including multiplication, subtraction, addition, and division [13], [14] and subsequently more difficulties in
logical reasoning, such as quantity estimations or mental calculation, and more advanced mathematical
concepts, including geometry, algebra, and statistics [15], [16].

Insufficient professional developmental opportunities hinder educators’ capacities to develop and
implement efficacious pre-numerical pedagogies. Particularly, certain preschool educators may not effectively
implement the most optimal approaches to explicate and inculcate mathematical concepts and skills among
young children [17]-[20]. Moreover, creative and innovative pedagogies may be neglected when preschool
educators are not confident or comfortable and become confused, anxious, and hesitant owing to insufficient
mathematical skills and knowledge [21]-[23]. Consequently, ineffective pedagogies may lead students to
consider mathematics as a highly challenging subject. Preschool educators’ early mathematical teaching and
learning approaches, especially pre-numerical skills, should be appropriately developed to ensure children can
more effortlessly master more challenging early mathematical skills. Pre-number skills are also integral to
stimulating young children’s cognitive development while improving logical thinking and problem-solving
abilities for daily life. Summarily, preschool teachers’ pre-numerical pedagogical challenges are intricate
owing to the presence of multiple interacting factors, such as inadequate curricular knowledge and training,
highly general curricular guidelines, and the students’ underprivileged socioeconomic status. Targeted
interventions should be developed to effectively resolve existing challenges in guaranteeing young children’s
equal accessibility to educational resources. Accordingly, the current study seeks to discover the specific
factors contributing to preschool teachers’ pre-numerical pedagogical challenges.

2. METHOD

Semi-structured interviews were conducted among six experienced preschool educators. The interview
instrument for this study was rigorously validated by three experts, each with extensive backgrounds in early
childhood education, qualitative research, and mathematics education. The experts were selected based on their
qualifications and experience in areas directly related to early childhood education. This validation process aimed
to ensure that the questions were clear, relevant, and aligned with the research objectives while ensuring that the
language used was appropriate for the target respondents. The interviews motivated respondents to freely express
personal opinions, perspectives, and ideas [24] while ensuring the researcher collected in-depth responses and
fostered conversation management [25], [26]. The respondents were recruited through purposive sampling with
maximum variation to fulfil specific criteria [27]. Specifically, respondents were recruited from distinct regions
and educational institutions to holistically capture diverse experiences and perspectives. Additionally, the data
collection and analysis procedures were performed by adhering to Creswell’s [28] and Miles’s and Huberman’s
[29] guidelines. All interviews were recorded and transcribed for thematic analysis to pinpoint patterns, recurring
themes, and perspectives. Pertinent categorisation and coding were conducted before analysis, which allowed all
respondents to ascertain a high accuracy level of the transcribed verbatim responses [26].

3.  RESULTS AND DISCUSSION
The semi-structured interviews with the six respondents contributed valuable insights into the existing
pre-numerical pedagogical challenges in preschools and discovered four primary themes.

3.1. Theme 1: insufficient specific guidance due to the highly general KSPK
Respondents 2, 5, and 6 with 15 years of preschool teaching experience expressed challenges in
educating preschool pre-numerical skills owing to the inadequate specific guidance provided by the KSPK,
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which could not sufficiently support preschool educators in developing efficacious instructional strategies to
inculcate the concepts of patterns, seriation, and consistency:

“...There are not a clear guideline or basic facts about certain topics. For example, we teachers
find it a bit difficult to find information. Even on YouTube or elsewhere, it’s hard to find. For
instance, on the topic of consistency. Sometimes, as teachers, we actually lack a true understanding
of consistency.” (R2-challenge-T1)

“...Lack of guidance, like in our KSPK, it just gives general information, right? So, even though
we re experienced teachers, it’s hard to convey the guidance from the KSPK itself, which is too
brief. For example, in pre-numerical skills, when we talk about seriation and patterns, sometimes
we also get confused about what exactly seriation is, what a pattern is, and the difference between
seriation and patterns, right? Also, in the subtopic of consistency, we don’t know how to teach it.
Some teachers don 't fully understand the concept of consistency, and if there were a guide, it would
help teachers in the teaching process.” (R5-challenge -T1)

“...The challenge is the lack of clear guidance, especially in the consistency part, like mass and
volume, which sometimes we confuse a bit with early science, right? And another challenge for me
is teaching patterns. I have some difficulty getting the children to understand the concept of
patterns.” (R6- challenge-T1)

The findings propounded that the highly general KSPK posed a significant challenge for preschool
educators’ pre-numerical pedagogies owing to low clarity and lack of specific instances for the concepts of
patterns, seriation, and consistency for students’ thorough understanding and mastery. The vagueness also led
to higher uncertainty in selecting and implementing the most suitable instruction. Zucker et al. [30] also
demonstrated that preschool educators did not thoroughly comprehend early childhood educational curricula
due to inadequate materials supporting relevant curricular application to young children. Simultaneously,
Murray [31] and Safi et al. [32] highlighted the requirement for an unambiguous and holistic curricular model
to ensure efficacious pedagogy and student learning as general standards would result in higher confusion and
inconsistent instruction with adverse impacts on students’ academic progress. Rege et al. [33] also uncovered
that detailed curricular standards and specific instructional support assisted educators in grasping complex
concepts through solid instances and classroom instructional approaches to cultivating young children’s
foundations, especially mathematics. Summarily, revising and refining the existing KSPK are imperative to
provide practical examples, specific standards, and clear elaborations of crucial mathematical concepts, which
can prepare educators with efficacious pedagogical practices while improving preschool children’s learning
experiences and outcomes.

3.2. Theme 2: inadequate pre-numerical knowledge among students with low socioeconomic status

The interview findings demonstrated socioeconomic status presented a significant barrier to preschool
educators when students with low socioeconomic status frequently struggled to master pre-numerical skills,
according to respondent 1. The students generally have not received any prior education before entering
preschool and do not possess existing mathematical knowledge and exposure at home:

“...Okay, the challenge is, umm, the existing knowledge that the students have usually comes from
their families. Typically, suppose students do not understand at all. In that case, they have never
attended any other school or been exposed to pre-numerical learning at home due to their low
socioeconomic background. So, my challenge is to make the students who do not understand,
understand. These students have varying levels of intelligence. Those who already understand, the
smart ones, immediately grasp the concept because they have existing knowledge. They can
actively engage in activities. They find it easy to do things because they have had exposure at home.
However, the weaker students, usually from low socioeconomic backgrounds, generally know
nothing.” (R1-socioeconomic-T2)

Respondent 4 consented that low socioeconomic status posed a significant challenge in teaching
pre-numerical skills in preschool. The experience of teaching in rural areas for several years revealed that
students from less affluent backgrounds generally encountered sluggish mathematical development due to the
inconducive environment and insufficient existing knowledge. For instance, the students could not match
spoons and forks or socks and shoes as the utensils were not employed at home and only shoes without socks
were worn to school.
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“...One of the challenges I can remember in teaching pre-numerical skills... specifically... umm, is
the students’ existing knowledge. Their existing knowledge is, for example, like I said earlier, related
to their environment. For instance, when we talk about spoons and forks, some students do not have
spoons and forks at home or only spoons. At home, they eat with their hands. So, they do not know
what a fork is when we want to do matching activities. For example, socks and shoes. Some students
from less affluent backgrounds, whose families are struggling, only wear shoes. They do not wear
socks. So, do we wear socks when we want to do matching activities? They might have never seen
socks before. This is based on my experience teaching in rural areas. So, they do not know. That is
one of the challenges related to the student’s background.” (R4-socioeconomic-T2)

The current results corresponded to prior scholars discovering the ubiquitous trend of limited
accessibility to early educational resources among students from lower socioeconomic status, which negatively
impacted pre-numerical skill development. Lombardi and Dearing [34] revealed that the lack of access to
educational toys, reading materials, and a conducive home environment with multiple learning activities
rendered fewer opportunities to develop pre-numerical skills among students from lower socioeconomic status,
which generated a knowledge gap before entering preschool institutions. Liang et al. [35] also demonstrated
that a home environment without sufficient educational resources, including educational toys and books,
adversely influenced young children’s cognitive development and remained sluggish in developing critical
learning domains, especially pre-numerical skills. Hence, preschool educators are frequently required to adapt
existing pedagogical approaches to fulfil the specific requirements of children from low socioeconomic status
when early exposure to fundamental pre-numerical concepts is limited.

Inadequate early exposure impedes young students’ abilities to thoroughly understand the preschool
curriculum while additional interventions are also necessitated to maintain the same learning pace as peers at
higher socioeconomic status. Moreover, preschool educators without sufficient support in terms of
supplemental materials or targeted strategies would encounter higher challenges in fulfilling diverse student
requirements, particularly different socioeconomic status. Lombardi and Dearing [34] emphasised the
importance of additional educational materials and intervention programmes for students with low
socioeconomic status to resolve the current challenge. Specifically, a holistic intervention programme can
enrich pre-numerical learning experiences via pertinent educational materials and practical activities.
Supporting preschool educators’ professional development and technological integration in the classroom can
also equip educators with more efficacious pedagogical approaches while empowering young students with
low socioeconomic status to employ digital tools to grasp pre-numerical concepts and master relevant skills.

3.3. Theme 3: preschool educators’ inadequate teaching capabilities

The theme emerged from the interviews with respondents 3 and 4, who explicated the challenges
encountered by educators in effectively conveying pre-numerical concepts to students for swift understanding
as existing approaches might not be appropriate for students’ different developmental phases:

“...n terms of factors as a teacher, one of the challenges is how we explain things to the students.

As teachers, we have trouble figuring out how fo convey the concepts so the students can
understand. Umm, so maybe... the techniques I use are unsuitable for students at different
developmental stages. We need to think of a way to make the teaching appropriate for all levels of
students. Teachers must be creative by diversifying their teaching strategies to match students with
varying developmental stages.” (R4-strategy-T3)

Respondent 3 acknowledged the requirement to improve existing pedagogical methods to fulfil students’
diverse needs:

“...Teaching strategies need to be improved too. Maybe I need to improve how I deliver the lessons
to the students. Yes, I think we need a study like this to understand how we, as teachers, can teach
mathematics correctly.” (R3-strategy-T3)

The interview findings demonstrated limited pedagogical abilities posed a significant challenge to
preschool educators to efficaciously explicating pre-numerical concepts to students at different developmental
phases. Thus, educators should enhance personal creativity and flexibility by implementing diverse
pedagogical approaches to assist students at diverse developmental phases could thoroughly comprehend and
effectively master pre-numerical skills. Jihan et al. [36] also indicated that pedagogical capabilities
significantly impacted students’ learning outcomes. Efficacious educator training and pedagogical methods
allowed educators to continuously adapt existing approaches to fulfil diverse learning requirements for higher
pedagogical and learning effectiveness. Conversely, insufficient capabilities would lead preschool students not
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to thoroughly understand the pre-numerical concept. Konig et al. [37] also discovered that specific teaching
knowledge played a vital role in effectively delivering mathematical concepts. Robust educator training in
specific subjects and domains can equip educators with pertinent pedagogical knowledge and practices.
Concurrently, the current study revealed that limited training resulted in preschool educators highly depending
on conventional pedagogical approaches, which could not effectively fulfil diverse learning requirements
contemporarily. Egert et al. [38] revealed that continuous preschool educator training programmes
concentrating on specific pedagogical practices could aid educators in resolving encountered challenges while
enhancing learning outcomes. Resultantly, preschool educators can formulate and apply more effective
pedagogical approaches to guarantee students from diverse socioeconomic backgrounds with varying
developmental phases could enjoy the benefits of high-quality instruction.

3.4. Theme 4: low pre-numerical skill awareness levels

The findings demonstrated that preschool educators were frequently unaware of the significance of
pre-numerical skills, which led to lower emphasis on relevant skills among students. Respondent 6 elaborated
that the lack of attention was partially owing to parents who prioritised children’s mastery of addition, numbers,
and subtraction over the fundamental pre-numerical skills, which could prevent reinforcing the essential
pre-numerical skills integral to children’s early cognitive development:

“...Parent demand also plays a role, yes. And as a teacher, sometimes I am not fully aware of it.
This is a basic skill that we should reinforce further in the children.” (R6-awareness-T4)

Respondents 3 and 5 acknowledged that preschool educators frequently neglected pre-numerical skills owing
to the higher emphasis on addition, number concepts, and subtraction, which were considered more crucial.
The absence of specific guidelines also contributed to the lower attention towards pre-numerical skills:

“...We emphasise the number concept and numerical operations so much that we forget and
overlook the importance of pre-numerical experiences for children. Then, pre-numerical skills are
even more neglected. And again, we don’t have a guide; the available guidance is too general, so
we skip topics and skip the specific subtopics. It feels somewhat frustrating sometimes.”
(R5-awareness-T4)

“...Sometimes, we also skip around, skip here and there... because we are rushing to cover number
operations too. Sometimes, when we want to do it, there are so many things to cover that we rush
and become disorganized.” (R3-awareness-T4)

Respondent 5 delineated that the lack of emphasis on educating pre-numerical concepts was due to the mindset
that learners should excel in addition, subtraction, and number concepts before focusing on other topics:

“...The issue is that we need to emphasise that children must be proficient in addition, subtraction,
and number concepts. This is the mindset of the teachers. So, they overlook the basic skills that
students should first master, pre-numerical skills.” (R5-awareness-T4)

Respondent 3 highlighted that pre-numerical skills were frequently neglected by preschool educators
owing to the absence of specific curricular standards. Respondent 5 also underscored that preschool educators
who perceived mastering addition and subtraction operations was more crucial compared to pre-numerical
skills. The tendency indicated that preschool educators did not thoroughly comprehend the significance of
pre-numerical skills in early mathematical development by omitting pre-numerical topics that were perceived
to be less pivotal. Resultantly, mathematical instruction became unsystematic. The present study highlighted
the vital function of pre-numerical concepts and skills in cultivating young learners’ logical thinking and
problem-solving capabilities in quotidian lives by performing abstract thinking to resolve practical challenges,
including shoe-wearing or object arrangement in a specific sequence [39].

Khani et al. [40] also discovered that efficacious pre-numerical pedagogy improved young learners’
logical thinking and problem-solving skills for daily life. Therefore, preschool educators should be intensively
trained to be equipped with efficacious instructional strategies. Specific curricular standards, training
programmes, and workshops play a crucial role in increasing pre-numerical skill awareness among parents,
educators, and caregivers. Constant educational support and holistic training can also equip educators with
adequate mathematical knowledge and skills to deliver pre-numerical concepts clearly and concisely [41].
Training programmes should prioritise practical pedagogical approaches that are highly applicable to
classroom instruction while ensuring sufficient adaptability to fulfil diverse learner requirements.
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4. CONCLUSION

The current study appraised preschool educators encountered pre-numerical pedagogical challenges
by conducting semi-structured interviews with six respondents. The interview findings were thematically
analysed, which discovered four primary themes, namely the general KSPK without specific guidelines, limited
pre-numerical knowledge among students with low socioeconomic status, low pre-numerical pedagogical
capabilities, and limited awareness regarding the significance of pre-numerical skills. This study makes a novel
contribution to the field of early mathematics education by providing an in-depth exploration of the challenges
faced by preschool teachers in teaching pre-number skills an aspect that has received limited attention in
previous research. Unlike other studies that primarily focus on mathematics instruction in general, this research
highlights how curriculum factors, teacher competency levels, and students’ socioeconomic backgrounds
influence the learning of pre-number skills. The uniqueness of this study also lies in its identification of four
key challenges, particularly the lack of specific guidance within the KSPK and the low level of awareness
among teachers regarding the importance of pre-number skills. By employing maximum variation sampling,
this study captures diverse perspectives from experienced preschool teachers, offering a more comprehensive
understanding of the challenges encountered in teaching pre-number skills.

The findings posited the requirement for more educator training, specific curricular standards, and
higher awareness of the significance of pre-numerical skills to enhance preschool classroom instruction.
Theoretically, a highly general curricular standard would engender higher student confusion and inconsistent
pedagogical approaches, which hindered the thorough understanding of pre-numerical concepts. Young
students’ socioeconomic status also played a significant role in the mastery of pre-numerical skills. In addition,
a qualitative methodology, namely semi-structured interviews, enriched the existing empirical evidence.
Meanwhile, future scholars can consider incorporating quantitative techniques to acquire more comprehensive
data that represent a larger population. Longitudinal research can also be conducted to determine the long-term
impacts of tailored interventions to enhance preschool educators’ pedagogical practices. Simultaneously,
examining the efficacies of educator training programmes can assist in discovering the most effective
pre-numerical pedagogical methods, especially for learners with low socioeconomic status, to ensure a higher
quality of preschool pre-numerical and develop a robust mathematical foundation in children’s early
developmental phases.
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