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ABSTRACT 

The purpose of this study was to investigate teachers’ use of manipulatives in 
teaching numeracy at early childhood education centres in Nkoranza North District. 
Mixed methods research design based on sequential explanatory research was used in 
this study. The sample size was forty-five (45), which comprised of forty kindergarten 
teachers, four School Improvement Support Officers, and one early childhood 
education coordinator. Purposive and simple random sampling techniques were used 
in this study. A questionnaire, an observational guide, and a semi-structured interview 
guide were used to collect data. Quantitative data was analysed using frequency 
tables, percentage, simple count, mean and standard derivation and the qualitative 
data was analysed using themes. The study discovered that counters, bundle of sticks, 
bottle tops and number cards are manipulative materials available at the early 
childhood centres. Again, the study discovered that geoboard, Cuisenaire rods, multi-
base blocks, Abacus and dice are types of manipulatives teachers often used in 
teaching numeracy in their classroom. Child centred method, demonstration method, 
grouping method and role play were methods exhibited by teachers when using 
manipulative in teaching numeracy. However, teachers were faced with challenges 
such as limited classroom time, insufficient budget for manipulatives, and inadequate 
pedagogical and technological knowledge when using manipulative in teaching 
numeracy. The study recommended that the Nkoranza North Education Office, in 
collaboration with the Ghana Education Service should make appropriate 
manipulative materials available and ready for use in teaching numeracy. The study 
also recommended that kindergarten teachers should attend continuous professional 
development workshops every term on how to use appropriate manipulative materials 
to improve their teaching skills in numeracy in order to eliminate abstract learning. 
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CHAPTER ONE 

INTRODUCTION 

1.0. Background to the Study 

Teaching is an art and science that encompasses knowledge, presentation, 

dissemination, and, most importantly, all aspects of communication. Teaching 

necessitates a broad knowledge of subject matter across all horizons, a completed 

curriculum with standards position, a caring attitude with enthusiasm, a desire for 

learning and teaching classroom management, and a desire to make a difference in the 

lives of young people (Burns & Hamm, 2011). Manipulative materials are any 

concrete objects that allow students to actively explore an idea through a hands-on 

approach. Manipulatives can be mathematics resource, such as blocks, shapes, 

spinners, or even cut or folded paper that supports numeracy concepts development. 

Manipulatives can also be used to help students solve problems (Baggan et al., 2010). 

Manipulatives are any of various objects or materials that students can touch 

and move around in order to help them learn mathematical and other concepts (Jones 

& Tiller, 2017). Mathematics has traditionally been a subject that many students 

struggle with and dislike as they progress through the grades. According to 

Golafshani (2013), on average, students like mathematics and science in elementary 

school, but they dislike both subjects more in junior high and high school. She also 

stated that mathematics is her least favourite subject. The focus should then be on 

how teachers can change this perception and bring some acceptance to mathematics. 

Teachers should always try to find ways to actively engage their students in order to 

not only understand concepts but also to create elements of fun and excitement in 

order to pique students' interest. Using manipulative materials has become one 
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method of engaging students in fun learning that encourages student motivation. 

Manipulatives have also been helpful in making abstract ideas concrete for students, 

resulting in conceptual understanding (Golafshani, 2013). 

A mathematics manipulative material is an object that can be handled by an 

individual in a sensory manner in order to foster both conscious and unconscious 

mathematical thinking (Bartolini-Bussi & Boni 2009). Manipulatives are effective, 

according to Holmes (2013), for the following reasons: They are multisensory, they 

represent ideas in more than one way, they promote communication among students, 

and they increase confidence, resulting in less confusion and deeper understanding. In 

the context of education, manipulatives are physical teaching tools that engage 

students visually and physically with objects such as coins, blocks, puzzles, markers, 

and so on. Because students are actively engaged in discovery during the learning 

process, the use of manipulatives is constructivist. 

The materials are provided by the teacher, along with some basic guidance, 

but students should be allowed to explore the materials and ask questions before and 

during the lesson. Bartolini-Bussi and Boni (2009) indicates that certain groups of 

students, such as learning-disabled students and students with limited English skills, 

benefit from using manipulatives. A manipulative object is one that is designed to 

allow a learner to perceive a mathematical concept by manipulating it, hence the 

name. Manipulatives allow children to learn concepts through developmentally 

appropriate hands-on experience (Bartolini-Bussi & Boni 2009). 
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Manipulative materials are defined as objects that learners can touch and move 

to introduce or reinforce a mathematical concept (Hartshorn & Boren, 1990). In 

addition, Underhill (2001) explains Mathematical manipulatives as artefacts used in 

mathematics education which provide a hands-on learning experience in which 

physical objects are manipulated to develop meaningful understanding of the symbols 

they represent. Learners use manipulative materials to explore, acquire, or investigate 

mathematical concepts or processes, as well as to perform problem-solving activities 

based on perceptual (visual, tactile, or, more broadly, sensory) evidence. Tangrams, 

interlocking cubes, Pattern blocks, Fraction bars, Probability spinners, Protractors, 

and Applications are examples of manipulatives for mathematics instruction (National 

Centre for Educational Achievement, 2009). 

What motivated me to choose manipulatives as my research topic was that, 

during my brief time as a kindergarten teacher, I observed that children learn best 

when they are provided with manipulative materials. The use of manipulatives 

materials with different colors captures the children's attention, causing the pupil to 

develop a lot of interest during the lesson delivery, and helps the pupil understand the 

concept very easily. There is a widespread fear of learning mathematics (Ojose, 

2009). It is an understatement to say that even adults dislike mathematics. To put it 

into perspective, much of the problem of students disliking mathematics will be 

mitigated if students are given the necessary tools from the start to make 

mathematical concepts less abstract. That is the inherent problem here: If students are 

exposed to manipulative materials to help them better connect with mathematics, we 

will most likely have a less-phobic mathematics consumer (Ojose, 2009). 

University of Education,Winneba http://ir.uew.edu.gh



4 
 

Adults and children alike would then express how much they enjoy 

mathematics, and this attitude would have a positive ripple effect from generation to 

generation. Another issue is student performance in mathematics, particularly as it 

relates to high stakes tests. It should be noted that students may not perform well in 

tests for a variety of reasons. One such reasons is that they are unlikely to learn the 

material to the level of conceptual understanding. As a result, a lack of understanding 

manifests itself in poor performance (Reeve & Gray, 2014).  

1.1. Statement of the Problem 

Interaction with manipulatives in the early grades can lead to a deeper 

understanding of abstract mathematics as learners’ progress to higher-level 

mathematics (McNeil & Jarvin, 2007). Different manipulatives serve different 

functions at different grade level, the availability and use of concrete mathematical 

manipulatives should be matched by, a good understanding of how and when these 

manipulatives should be used (Mtetwa 2005). Hence, teachers are sceptical of the 

benefits of using manipulatives to assist learners during numeracy lesson. However, 

most teachers often struggle to use certain manipulative materials to teach numeracy 

as required by the national curriculum and also most teachers believe that 

manipulatives are just item that could add to their workload with little promise of 

success (Golafshani, 2013).  

The use of systemic tests and Annual National Assessments (ANA) to 

measure learners' performance in Mathematics has put teachers under pressure to 

reflect on their teaching strategies and look for ways to ensure that all of their students 

are taught effectively (Mntunjani et al., 2018). Several years ago, the researcher was 

assigned to teach at a school in Nkoranza North, and I discovered that most teachers 
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do not use manipulatives. As a result, the majority of students in the Nkoranza North 

District's schools perform poorly in the Numeracy terminal examinations. The 

majority of the head teachers' reports indicated that the majority of the pupils failed in 

Numeracy more than any other subject as a result of the teacher's inability to use 

teaching and learning materials such as selected manipulatives such as bottle tops, 

seeds, sticks, blocks, sea shells, colours, and so on in the delivery of the concept to the 

pupil. They stated unequivocally that some kindergarten teachers teach numeracy in 

an abstract manner that hinders students' understanding of numeracy concepts. 

According to a 2020 report obtained from the Nkoranza North District 

Education office, the majority of the KG teachers in the District teach numeracy 

without manipulative materials, approximately 82 teachers out of 112 teachers, or 

73.5% of the KG teachers in the District. The KG Co-ordinator report and report from 

the Nkoranza North District education office for the year (2020) shows that, 

approximately 90 teachers out of 112 teachers, or 82.6% of the KG teachers in the 

District, do not use manipulative materials during numeracy lessons. Personal 

observation by the researcher reveals that some learners struggle to match numeracy 

to numbers; others struggle with place values. It was observed that the majority of 

teachers in the study area teach numeracy at early childhood centres with little 

manipulatives. 

A careful internet search by the researcher reveals that not much research has 

been done in Nkoronza North District on the use of specific manipulatives in teaching 

numeracy. Thus, this study intends to fill the knowledge gap by identifying the types 

of manipulative materials teachers use in teaching numeracy, finding out the 

availability of manipulatives used by the teachers in teaching numeracy, methods 
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teachers use in teaching numeracy using manipulatives and challenges faced by 

teachers in teaching numeracy at the early childhood education centres in the study 

area. Investigating teachers' use of manipulative materials in numeracy instruction 

could expose students to hands-on materials that lead to conceptual understanding and 

thus improve children's cognitive development. 

1.2. Purpose of the Study 

The purpose for this study was to investigate teachers’ use of manipulatives in 

teaching numeracy at early childhood education centres in Nkoranza North District. 

1.3 Research Objectives 

1. To find out manipulative materials available at the early childhood education 

centres in the Nkoranza North District. 

2. To identify the type of manipulative materials teachers often use in teaching 

numeracy at the early childhood education centres in Nkoranza North District. 

3. Determine the methods teachers use in teaching numeracy using manipulatives 

at early childhood education centres in the Nkoranza North District. 

4. To identify the challenges faced by teachers when using manipulatives in 

teaching numeracy at early childhood education centres in the Nkoranza North 

District.  

 
1.4 Research Questions 

1. What manipulative materials are available at the early childhood education 

centres in Nkoranza North District?  

2. What type of manipulatives do teachers use in teaching numeracy at the early 

childhood education centre in the Nkoranza North District? 
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3. What methods do teachers exhibit in teaching numeracy using manipulatives 

at the early childhood education centres in the Nkoranza North District?  

4. What challenges do teachers face when using manipulatives in teaching 

numeracy in the Nkoranza North District? 

 
1.5. Significance of the Study 

The study's findings may shed light on how to achieve quality education in the 

district. The study's findings would provide insight into problems whose resolution 

could help inform specific actions to be taken to address children's performance in an 

efficient and effective manner. Other researchers will benefit from the findings of this 

study, which will provide information on manipulatives used to teach numeracy in the 

early grades. The findings of this study may provide learners and teachers with 

additional experience in how to use manipulative materials effectively. The study's 

findings could also be used as a reference document at the District libraries. 

1.6. Delimitations of the Study 

The study was restricted to selected public kindergarten schools in the 

Nkoranza North District. The study focused on public kindergarten schools due to 

accessibility and convenience of participants. Again, manipulatives are very broad 

area of research that has been widely studied. The focus of study was on teachers’ use 

of manipulatives in teaching numeracy at early childhood education centres in the 

study setting. Also, the study focused on public kindergarten teachers at the early 

childhood centres only. Thus, the study is limited because the sample consisted only 

of public kindergarten teachers who participated in it; thus its findings cannot be 

generalized to the whole population of kindergarten teachers in the Bono East region 

of Ghana. 
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1.7. Limitations of the Study 

A limitation of this study was the challenge of unwillingness on the part of 

some of the respondents to provide the information for fear of the outcome of the 

research. However, the respondents were assured of their confidentiality. They were 

also briefed on the purpose of the research and that the results were to be used for 

research only. In this regard, they willingly provided the information.  

1.8. Organization of the Study 

This research work has been divided into five chapters, which are as follows: 

The first chapter discusses the background of the study, problem statement, and 

purpose of the study, research objectives, and questions, significance of the study, 

limitations, and organization of the study. The second chapter is a review of the 

related literature. The methodology used in the study is described in Chapter three. 

The data collected for the study is analyzed in chapter four, followed by discussions 

of the findings. The fifth chapter contains the study's summary, conclusions, and 

recommendations. The chapter also includes suggestions for further research. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.0. Overview 

This chapter of the study focuses on a review of related literature with the 

following subheadings: theoretical framework, conceptual framework, concept of 

manipulative, types of manipulatives used by teachers in teaching numeracy, 

availability of manipulatives used by teachers in teaching numeracy, skills teachers 

use in teaching numeracy using manipulatives, and challenges faced by teachers in 

teaching numeracy. 

2.1 Theoretical Framework 

The theoretical underpinning for this study was Piaget Cognitive 

Constructivism theory. Jean Piaget (1896-1980) contributed to the establishment of 

cognitive psychology in the 1950s. Jean Piaget studied the sensorimotor, 

preoperational, concrete operational, and formal operational stages of the sequential 

process to demonstrate how children think by observing their interactions with stimuli 

in the environment (Aliakbari et al., 2015; Alicia & Dusing, 2020). Cognitive abilities 

have focused on fact processing, thought pattern description, and action control in 

recent years, and it is clearly described as the technique of gathering, organizing, and 

establishing information (Govindaraju, 2021). 

Piaget’s Cognitive Constructivism states that, ideas are constructed in 

individuals through a personal process. According to Piaget, a human uses both these 

processes simultaneously throughout his life for developing understanding of his 

environment (Sehar et al., 2021). Language employed in mathematical discussion to 

use these symbols and operations requires a cognitive process to articulate pre-
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existing concepts and thoughts (Schoenfeld, 1987). This prompted the inclusion of 

mathematical knowledge and enhanced problem-based learning skills as a major 

priority on the agenda of early generations of cognitive science (Stoilescu, 2016). 

Piaget (1970) talks about three different types of mathematics abstraction 

depending on where one directs his/her focus of attention; empirical abstraction on 

objects, pseudo-empirical abstraction on properties and reflective abstraction on 

interrelationship among actions. Mathematical ideas are classified by deep structure 

rather than by visible appearance or known functions like everyday objects (Durmus 

& Karakirik, 2006). Durmus and Karakirik (2006) extracts three main features 

associated with mathematical abstraction within the cognitivist constructivism: (1) 

generalisation arising from the recognition of commonalities isolated in a large 

number of specific instances; (2) an ascent from lower concrete levels to higher levels 

of abstract thinking; and (3) a process of decontextualisation. Abstraction is described 

as the extraction of what is common to a number of different situations. Abstraction is 

a process of discovering the same type of patterns among different situations which 

embody the same concept, i.e., formation of an isomorphism, for example, by 

constructing rectangles from a given set of unit squares (Durmus & Karakirik, 2006). 

Hence, a concrete experience in mathematics context is defined not by its 

physical or real-world characteristics but rather by how meaningful connections it 

could make with other mathematical ideas and situations. For instance, a student 

might create the meaning of the concept ‘four’ by building a representation of the 

number and connecting it with either real or pictured blocks (Durmus & Karakirik, 

2006). Sfard (1991) argues that abstract mathematical notions can be conceived in 

two different ways; operationally as processes and structurally as objects. Learners 
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firstly get familiar with mathematical concepts by using the processes or operations, 

manipulatives in this case, and their conception later is detached from the process and 

seen as a new object belonging to a particular category of concepts through reflection 

on these actions. Hence, it is very important to encourage learners to reflect on actions 

they make in order to be able to perceive mathematical processes as objects (Durmus 

& Karakirik, 2006). 

Manipulative materials are concrete models that involve mathematical 

concepts, appealing to several senses including the socio-cultural needs that can be 

touched and moved around by the learners (Heddens, 2005). Manipulatives are 

physical objects, such as base-ten blocks, algebra tiles, Unifix Cubes, Cuisienaire 

rods, fraction pieces, pattern blocks and geometric solids that can make abstract ideas 

and symbols more meaningful and understandable to students. New concepts should 

be introduced with appropriate manipulatives at the elementary and secondary levels 

(Heddens, 2005). While it is virtually impossible to demonstrate a mathematical 

concept directly by the help of manipulatives, it is likely for a learner to construct a 

concept or discover a mathematical relationship through appropriate use of 

manipulatives with an adequate task. It is suggested that manipulative materials can 

be used as an intermediary between the real world and the mathematical world 

(Heddens, 2005). 

Using manipulatives benefits students across grade level, ability level, and 

topics which using manipulative makes sense for that topic (Durmus & Karakirik, 

2006). A simplistic design that enables easy manipulation should be chosen while 

creating manipulatives and motivational concerns should be addressed. Every student 

should be given an opportunity to play with manipulatives. Just a demonstration by a 
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teacher is not sufficient to realize their full potential and not in line with the 

theoretical rationale of their usage since they are meaningful to the extent they 

involve interactive activities. Furthermore, manipulatives should be carefully chosen 

with the levels of intended audience and the realistic models, such as 1 stick for the 

digit 1 and 10 stick together as digit 10 for base blocks, should be used in order not to 

mislead learners by causing misconceptions (Durmus & Karakirik, 2006). Suydam 

and Higgins (1976) believe that lessons involving manipulative materials, if employed 

properly, will produce greater mathematical achievement than will lessons in which 

manipulative materials are not used. In fact, their meta-analysis of the studies using 

manipulatives verified them 

 The use of Piaget Cognitive Constructivism in this study lies in fact that, it 

informs the researcher on how kindergarten teachers develop numeracy lessons with 

predefined objectives in mind and presentation skills and knowledge in a predefined 

sequence, while learners’ functions are to passively attain teacher-specified 

knowledge and skills. It also helps to understand why early grade teachers incorporate 

learners in planning when creating learning environments, accept their ideas, and 

provide them autonomy and choice to interact with others to actively participate in 

investigations and problem-solving activities. Moreover, this theory informs that 

using manipulative materials in teaching numeracy could help learners learn to work 

together cooperatively in solving problems, verbalise their numeracy thinking, discuss 

their numeracy ideas and concept and finally solve numeracy problems without just 

following teachers’ direction. 
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2.2. Concept of Manipulative Materials 

2.2.1. Manipulative Materials Philosophy 

Mathematics manipulatives are physical objects designed to represent abstract 

mathematical ideas explicitly and concretely (Moyer, 2001). Mathematics 

manipulatives have been around for a long time. Montessori schools have long 

advocated for teaching with concrete objects, as well as Piaget's emphasis on teaching 

from the concrete to the representational, and finally to the abstract, to help young 

learners make sense of their mathematics understanding. 

George Cuisenaire (1891-1975), a Belgian educator, is best known for 

inventing the Cuisenaire Rods, which are still used today to teach fraction concepts 

and other math concepts; these were created in the 1950s. Many other mathematics 

didactics grew out of these ideas, eventually leading to the Cuisenaire Mathematics 

Manipulative Company. Many commercially manufactured math manipulatives now 

adorn the shelves of most school classrooms. According to Moyer (2004), some 

teachers use manipulatives to reform their mathematics instruction without 

considering how the use of representations may change their own mathematics 

instruction. According to Baroody (1989), Piagetian theory does not require students 

to operate on something concrete in order to construct meaning, but it does suggest 

that they manipulate something familiar and reflect on these physical or mental 

actions. 

Actively engaged thinking is a necessary component of student learning. 

According to Ball (1992), manipulative use is widely accepted as an effective way to 

teach mathematics, but little effort is made to assist teachers in ensuring their students 

make the correct connections between the materials and the underlying mathematics. 
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Mathematics manipulatives are physical objects that are intended to represent abstract 

mathematical ideas explicitly and concretely (Moyer, 2001). 

Mathematics manipulatives have been around for a long time. Montessori 

schools have long advocated for teaching with concrete objects, as well as Piaget's 

emphasis on teaching from the concrete to the representational, and finally to the 

abstract, to help young learners make sense of their mathematics understanding. For 

many years, the availability of concrete and virtual manipulatives has had an impact 

on mathematics teaching strategies. Previous research has demonstrated the efficacy 

of using manipulatives to promote academic achievement in students, as well as the 

reasons for using those manipulatives (Swan & Marshall, 2010). Other studies, 

however, raise some concerns about the use of manipulatives in mathematics 

instruction. According to Nickson's (2000) research, when children are assisted in 

mastering mathematical concepts using manipulatives, they are not always able to 

apply these concepts in problem-solving situations. Linder, Powers-Costello, and 

Stegelin (2011) explain why children require concrete manipulatives and 

opportunities to represent their own thinking when exploring mathematics. 

They look into effective, meaningful, and developmentally appropriate 

strategies for teaching mathematical skills to young children in a variety of learning 

environments. The use of manipulatives has inspired many instructional and 

curricular methods. The approaches include math strategies such as project work, the 

integration of play in mathematics, and developmentally appropriate strategies for 

developing number sense (Linder et al., 2011). Meaningful mathematical experiences 

and strategies involving manipulatives can improve student achievement. 

University of Education,Winneba http://ir.uew.edu.gh



15 
 

Domino (2010) explains how the use of manipulatives during mathematics 

instruction serves to connect students' progress from a concrete to an abstract stage of 

development. If students are exposed to manipulatives at an early stage of their 

mathematical development, it may be easier for them to make connections to more 

difficult, abstract mathematical ideas. Manipulatives help to strengthen multiple 

representations, to help students understand mathematics, to increase student 

achievement, and to provide students with additional resources to help them 

understand mathematics. 

Because there are differing perspectives on the use of manipulatives in 

mathematics instruction, it is critical that this type of research be conducted in a 

variety of forms in order to bridge this gap. Using multiple modes of representation 

that integrate children's prior experiences and interest in solving mathematical 

problems or engaging learners in multiple solution tasks is one way of meeting the 

mathematical learning needs in a diverse classroom setting (Nabie et al., 2016). 

Explicitly using manipulatives provides students with multiple strategies for solving 

problems in various ways, as well as assisting students in mathematical conversations. 

Manipulatives and meaningful conversations assist learners in solving mathematical 

problems in a variety of ways to reach the same solution, which contributes to 

academic achievement. 

2.2.2. History of Manipulatives  

Manipulatives are concrete objects that students can view and physically 

manipulate to demonstrate or model abstract concepts. They are a type of 

mathematical tool that is mentioned in mathematics standards such as the 

Mathematics Process Standards in Principles and Standards for School Mathematics 
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(NCTM, 2000) or the Standards for Mathematical Practice in Common Core State 

Standards for Mathematics (National Governors Association et al, 2010). A 

mathematical tool, according to John van de Walle and colleagues (2013), is any 

object, picture, or drawing that represents a concept or onto which the relationship for 

that concept can be imposed." Manipulatives are physical objects that students and 

teachers can use to illustrate and discover mathematical concepts, whether they were 

designed specifically for mathematics (e.g., connecting cubes) or for other purposes 

(e.g., buttons). Virtual manipulative tools, which have recently become available for 

use in the classroom, are also covered in this document as a tool for teacher modelling 

and demonstration. 

Manipulatives for teaching mathematics have been used for at least two 

centuries. Maria Montessori (1870-1952), Jean Piaget (1896-1980), ZoltanDienes 

(1916), and Jerome Bruner are more recent significant influences (1915). Each of 

these historians and innovators has emphasized the importance of authentic learning 

experiences and the use of concrete tools as a critical stage in the development of 

history. Manipulatives not only enable students to build their own cognitive models 

for abstract mathematical ideas and processes, but they also provide a common 

language through which these models can be communicated to the teacher and other 

students. 

In addition to directly assisting in the cognitive process, manipulatives have 

the added benefit of engaging students and increasing both interest in and enjoyment 

of mathematics. Students who have the opportunity to use manipulatives report being 

more interested in mathematics. Long-term mathematical interest leads to increased 

mathematical ability (Sutton & Krueger, 2002). The National Council of Supervisors 
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of Mathematics (NCSM) issued a position statement on manipulatives in classroom 

instruction to improve student achievement in 2013. ‘In order to develop 

mathematical proficiency in all students, leaders, and teachers must systematically 

integrate the use of concrete and virtual manipulatives into classroom instruction at all 

grade levels’ (NCSM, 2013). 

This viewpoint is supported by research that supports the use of manipulatives 

in classroom instruction. For example, Ruzic and O'Connell (2001) discovered that 

long-term use of manipulatives improves student achievement by allowing students to 

observe, model, and internalize abstract concepts using concrete objects. According to 

Piaget (1952), children only begin to understand symbols and abstract concepts after 

first experiencing them on a concrete level. Dienes (1960) expanded on this, arguing 

that children whose mathematical learning is firmly grounded in manipulative 

experiences are more likely to bridge the gap between their everyday world and the 

abstract world of mathematics. Their pioneering work has spawned numerous studies 

on the value of manipulatives in student learning in mathematics. 

2.2.3. Benefits Derived from Using Manipulative Materials 

Since ancient times, people of many different civilizations have used physical 

objects to help them solve everyday math problems. The ancient civilizations of 

Southwest Asia (the Middle East) used counting boards. These were wooden or clay 

trays covered with a thin layer of sand. The user would draw symbols in the sand to 

tally, for example, an account or take an inventory. The ancient Romans modified 

counting boards to create the world’s first abacus. The Chinese abacus, which came 

into use centuries later, may have been an adaptation of the Roman abacus. Similar 

devices were developed in the Americas. 
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The Mayans and the Aztecs both had counting devices that featured corn 

kernels strung on string or wires that were stretched across a wooden frame. The Incas 

had their own unique counting tool—knotted strings called quipu. The late 1800s saw 

the invention of the first true manipulatives manoeuvrable objects that appeal to 

several different senses and are specifically designed for teaching mathematical 

concepts. Friedrich Froebel, a German educator who, in 1837, started the world’s first 

kindergarten program, developed different types of objects to help his kindergartners 

recognize patterns and appreciate geometric forms found in nature. In the early 1900s, 

Italian-born educator Maria Montessori further advanced the idea that manipulatives 

are important in education. She designed many materials to help preschool and 

elementary school students discover and learn basic ideas in math and other subjects. 

Since the early 1900s, manipulatives have come to be considered essential in teaching 

mathematics at the elementary-school level. In fact, for decades, the National Council 

of Teachers of Mathematics (NCTM) (2000) has recommended the use of 

manipulatives in teaching mathematical concepts at all grade levels. 

The NCTM calls for manipulatives to be used in teaching a wide variety of 

topics in mathematics. They include; Sorting: a pre-mathematical skill that aids in 

comprehension of patterns and functions. Ordering: a pre-mathematical skill that 

enhances number sense and other math-related abilities. Distinguishing patterns: the 

foundation for making mathematical generalizations. Recognizing geometric: shapes 

and understanding relationships among them making measurements, using both 

nonstandard and standard units with application to both two- and three-dimensional 

objects understanding the base-ten system of numbers comprehending mathematical 

operations-addition, subtraction, multiplication, division recognizing relationships 
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among mathematical operations, exploring and describing spatial relationships, 

identifying and describing different types of symmetry, developing and utilizing 

spatial memory, learning about and experimenting with transformations, engaging in 

problem-solving, representing mathematical ideas in a variety of ways, connecting 

different concepts in mathematics, communicating mathematical ideas effectively. 

Manipulatives should act as a ‘scaffold', which can be removed once independence is 

achieved. Before using a manipulative, it is important to consider how it can enable 

students to eventually do the maths without it. When moving away from 

manipulatives, students may find it helpful to draw diagrams or imagine using the 

manipulatives. 

Different states across the nation have also mandated the use of manipulatives 

for teaching math. These have included California, North Carolina, Texas, and 

Tennessee, among others. In addition, many local school districts mandate or strongly 

suggest manipulatives be used in teaching math especially for mathematics teaching 

at the elementary level. Manipulative use is recommended theory and educational 

research in the classroom. 

Concrete Stage: A mathematical concept is introduced with manipulatives; students 

explore the concept using the manipulatives in purposeful activity. 

Representational Stage: A mathematical concept is represented using pictures of 

some sort to stand for the concrete objects (the manipulatives) of the previous stage; 

students demonstrate how they can both visualize and communicate the concept at a 

pictorial level. 
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Abstract Stage: Mathematical symbols (numerals, operation signs, etc.) are used to 

express the concept in symbolic language; students demonstrate their understanding 

of the mathematical concept using the language of mathematics 

2.2.4. Manipulative in Teaching Mathematics 

Manipulatives are effective tools in mathematics education by helping 

children move from a concrete to an abstract level of understanding. Students who 

see, touch, take part, and manipulate physical objects begin to develop clearer mental 

images and can represent abstract ideas more completely than those whose concrete 

experiences are limited (Heddens, 1986). Also, constructivism advances the idea that 

the individual begins to develop understanding through personal experiences and 

personal connections. The interlacing of content, context and understanding, the 

individual negotiation of meaning, and the construction of knowledge are promoted in 

a learning environment that promote constructivism (Land & Hannafin, 2006). 

Furthermore, collaboration, real or virtual, which brings about new ways of 

conceiving concepts that might not be visualized by individual alone are considered 

integral (Abrami, 2001). The use of manipulative in teaching mathematics has 

become almost commonplace as the use of textbooks. And with good reasons, as both 

Sowell (1989) and Ruzic and O’Connell (2001) found that the long –term use of 

manipulatives has a positive effect on student achievement by allowing students to 

use concrete objects to observe, model, and internalize abstract concepts. 

Manipulatives not only allow student to construct their own cognitive models 

for abstract mathematical ideas and processes, it also provides a common language 

with which to communicate these models to the teacher and other students. In addition 
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to the ability of manipulatives to aid directly in the cognitive process, manipulatives 

have additional advantage of engaging students and increasing both interest in and 

enjoyment of mathematics. And, long-term interest in mathematics translates to 

increased mathematical ability (Sutton & Krueger, 2002); Bobby Ojose (2003) and 

Lindsey, Moyer and Jones (2004) stated that manipulatives are designed to represent 

explicitly and concretely abstract mathematical ideas, that are often hard for students 

to understand. As a result, they can become valid resources to use in the classroom 

when teaching complex ideas to a class.  

Research studies have also shown that in lessons whereby manipulatives were 

used, students appeared to be interested, active, and involved in their learning, seeing 

math as a fun activity (e.g., Moyer, 2002). It is interesting now to see the changes in 

perspective regarding the subject with students who are given the opportunity to use 

manipulatives in their classrooms. The lessons become interactive, engaging, and 

student driven. Some researchers had even reported students becoming more 

independent when they were given the opportunity, or choice, to use manipulatives 

provided for them by their teacher (e.g., Moyer & Jones, 2004). They also pointed out 

that Overall, having the tools available for them to use brought about a greater 

understanding of the concepts and allowed the students to devise their own solution 

strategies, promote autonomous thinking, and create confidence in learning math.’ 

Because of empirical and anecdotal evidence that shows higher student achievement 

when manipulatives are used, districts throughout the country encourages their 

teachers to attend workshops that acquaints them with how to properly use 

manipulatives as instructional tools. 
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Also, the production of manipulatives with technological interaction has 

started. These kinds of manipulatives allow students to directly interact with a 

computer that reinforces the same concepts being taught in class, allowing for 

accommodations and differentiations for students at various levels of learning. 

Overall each individual is able to work at their own pace making it possible for 

students to correctly complete more tasks at their specific levels (Reimer & Moyer, 

2005). As Drickey (2006) reported when doing a similar project on the effectiveness 

of manipulatives (both physical and technological), she found many students who said 

they enjoyed working with manipulatives and they made them “want to learn more. 

Research indicates that manipulatives have been used by mathematics teachers in 

elementary schools for years and with varying degrees of success" (Ross & Kurtz, 

1993). Gilbert and Bush (1988) surveyed a group of elementary teachers and found 

that primary grade teachers were familiar with manipulatives and that various 

manipulatives were available to them. The teachers also revealed that as the grade 

level increased the use of manipulatives decreased. 

In a similar study by Hatfield (1994, p. 304), a questionnaire was sent to 106 

kindergartens through sixth grade teachers who were serving as cooperative teachers 

for student teachers from a large university in the southwestern United States. 

Thirteen manipulative devices were listed and teachers were instructed to check 

which manipulative(s) they were familiar with, used for mathematics instruction, and 

the number of times per week/month each device was used. In comparing the grade 

level to the manipulative use, Hatfield concluded that manipulative use declined as 

the grade level increased from kindergarten through sixth grade. 
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Gilbert and Bush (1988) conducted a two-part study to ascertain through 

teacher's self-reporting the degree to which primary grade teachers were using 

manipulative devices to teach mathematics. The first part of the study involved 

compiling a list of recommended manipulative devices and the second part of the 

study involved teachers of grades one to three, from eleven different states to 

complete a survey to report their familiarity, use, and availability of a particular set of 

manipulative devices. The teachers who responded to the study had an average of 

13.2 years of experience in teaching elementary school mathematics, approximately 

86% of the teachers taught one class of mathematics per day, 10% taught two classes, 

and the remaining teachers taught three to four mathematics classes daily. The results 

of the study revealed, the use of manipulative devices was low given the current 

availability of information and materials." The conclusion of the study revealed that 

teachers were familiar with selected manipulatives and that most of the materials were 

available to them but that the teacher simply do not use them as often as is 

recommended (Bush, 1988, p. 467). The use of manipulatives in teaching 

mathematics has a long tradition and solid research history. Manipulatives not only 

allow students to construct their own cognitive models for abstract mathematical ideas 

and processes, they also provide a common language with which to communicate 

these models to the teacher and other students. 

In addition to the ability of manipulatives to aid directly in the cognitive 

process, manipulatives have the additional advantage of engaging students and 

increasing both interest in and enjoyment of mathematics. Students who are presented 

with the opportunity to use manipulatives report that they are more interested in 

mathematics. Long-term interest in mathematics translates to increased mathematical 
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ability (Sutton & Krueger, 2002). In 2013, the National Council of Supervisors of 

Mathematics (NCSM) issued a position statement on the use of manipulatives in 

classroom instruction to improve student achievement. “In order to develop every 

student’s mathematical proficiency, leaders and teachers must systematically integrate 

the use of concrete and virtual manipulatives into classroom instruction at all grade 

levels (NCSM, 2013). This position is based on research supporting the use of 

manipulatives in classroom instruction. For example, Ruzic & O’Connell (2001) 

found that long-term use of manipulatives has a positive effect on student 

achievement by allowing students to use concrete objects to observe, model, and 

internalize abstract concepts. 

2.3. Use of Manipulatives with Students 

Students are provided with multiple opportunities to access language when 

they can use concrete materials to show their mathematical thinking. Use of 

manipulatives enhances the teaching and learning of because it provides teachers with 

a variety of teaching strategies and approaches that allow students to access the 

language (Ghamrawi, 2013). 

There are various methods and strategies to promote effective mathematics 

instruction for students. It is essential for teachers to share content-area knowledge, 

ideas, and experiences in order to ensure optimal opportunities for students to achieve 

academic success in mathematics (Becker, 2001; Witzel & Little, 2015). Teachers can 

learn ways of introducing and developing new concepts in mathematics so that the 

language is being supported. Some effective classroom strategies that can be 

incorporated in mathematics lessons for students are repetition, pauses, reduction in 

speed, and introducing one manipulative at a time (Becker, 2001). 
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Mathematical understanding does not mean that students simply display what 

they have been taught, but that they can link what they are learning to previous 

mathematical concepts that they have already been taught. This information is 

important especially when considering students. Teaching mathematics to students’ 

needs to be strategic. Teachers need to ensure that they cover the content of their math 

lessons, but also be certain it transfers properly to students whose first language may 

be something other than English (Secada & Carey, 1990). A method used to ensure 

that this happens is using manipulatives as a concrete representation of student’s 

mathematical thinking. Students should be exposed to and be able to examine a 

variety of situations in which mathematics is useful and makes sense to them in order 

to become assertive in their ability to perform mathematic operations, become a 

mathematical problem solver, learn to communicate their mathematical thinking, and 

learn to purposefully reason mathematically (Secada & Carey, 1990).  

According to Hamayan and Freeman (2006), it usually takes between one to 

two years for students, whose first language is one other than English, to become 

sensibly fluent in conversational English. What better way to support these students in 

their mathematical skills than providing them with concrete objects that can be 

manipulated to communicate their understanding of mathematics concepts? Hamayan 

and Freeman (2006) state that teachers have to ensure that English language learners 

students are given ample opportunities and encouragement to experience academic 

language using manipulatives. Various research studies have proven that the use of 

manipulatives during mathematics instruction is beneficial for not only English 

language learners, but also for all students learning math concepts. Mathematics and 

Low Socio-Economic Students Wang (2010) recognizes that if there is a well-
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established opportunity for students to learn mathematics, it can support student’s 

mathematical achievement. This can prove to be difficult for students who are 

products of low socio-economic families. If students have, greater opportunity to 

learn mathematics through use of manipulatives it is predicted that they will have 

higher mathematic achievement (Wang, 2010). Educators should provide students 

with opportunities to learn high quality, challenging, and accessible mathematics 

especially for students who are members of low-income families.  

Wang (2010) clearly documents the presence of mathematics score 

distinctions by socio-economic status and substantial disparities in scores by socio-

economic status. These studies show the importance of investigating achievement 

difference with students from low socio-economic status and their academic 

achievement of the students’. According to Heddens, using manipulative materials in 

teaching can help students learn how to relate real world situations to mathematics 

symbolism and work together cooperatively in solving problems. He further states 

that manipulatives allow students to discuss mathematical ideas, concepts, and 

verbalize their mathematical thinking (Heddens, 2007). Students who use 

manipulatives in their mathematics courses usually outperform those who do not, 

although the benefits may be slight (Clements, 1999). Manipulative usage can also 

improve students’ attitude toward mathematics, and give instruction that uses concrete 

materials to help students retain information and increase scores on test (Sowell, 

1989). In order for mathematics to engage students interactively and entertaining for 

learning, teachers must involve students physically in hands-on experiences. Although 

some research states that students learned the material no matter which way it was 

taught; there were definite differences in student enjoyment (Rust, 1999). Student 
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enjoyment in school is directly related to their overall academic success because it has 

been proven that students will retain the information if it enjoyable to them. 

(McClung, 1998) states that using manipulative aids and devices make the classroom 

a more interesting and engaging place for both teachers and students. 

2.4. Conceptual framework 

 

 

 

 

 

Figure 2.1. Conceptual Framework  

Source: Researcher Construct (2021) 

 Figure 2.1 depicts the conceptual framework of the study. The figure 2.1 

shows that, in numeracy teaching teachers use manipulative materials. In using 

manipulative materials to teach numeracy, teachers must be aware of the manipulative 

materials available, its types and the methods to use when using those manipulative 

materials. This could help improve learners’ performance in numeracy. However, in 

using manipulative materials to teach numeracy, teachers often encounter challenges 

which could hinder their teaching performance in numeracy. 
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2.5. Availability of Manipulative Materials 

Manipulative materials like counters, Danes blocks, grain seeds, and abacus 

are used to teach numeracy at the kindergarten level. Using simple physical objects 

that students can visualize, touch, and move to express their thoughts is a cheap and 

effective way to explore mathematical concepts and encourage learning in the 

classroom. No single strategy or tool will improve a student's mathematical 

proficiency in isolation. We are taking about the availability of the teaching and 

learning materials are. Are there manipulative materials to be used to meet the needs 

of the learners? Teacher can use selected manipulative materials to teach numeracy 

when the manipulative materials are in abundant and save for them to use. When there 

are available manipulative materials it will help the teachers to select the best 

materials for the pupils’ numeracy learning effectively which led the teacher to be 

able to meet the developmental appropriate level of the pupil (Thomson et al., 2013). 

When there are not available, manipulative materials the authorities can make 

provision for the schools, some non- Governmental organization too can also assist 

them, and some other means of getting them can be like. Examples of manipulatives 

in the classrooms are base ten blocks and Cuisenaire rods, but no matter the example 

we should think about these as tools to learning – the purpose of the use, therefore, 

becomes key. They may be store-bought, brought from home, or teacher- or student-

made. They can be used in all areas of math instruction-teaching number and 

operations, algebra, geometry, measurement, and so on-and across all grade levels. 

The following are a few manipulatives that might be used at the elementary level 

(NCTM, 2000).  
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Manipulative materials must be used at the right time and in the right way, if 

they are to be effective (Suydam, 1985). The materials must be selected with the 

mathematical purpose in mind. Suydam claims that it is important that the child is 

focused on the objective, and encouraged to think along as they use the manipulative 

materials. Bohan and Shawaker (1994) recommend using the manipulatives in the 

context of transfer of learning. This means that studying topic A will help in 

understanding topic B. Bohan and Shawaker (1994) state that two important 

conditions have to be met in order for the transfer to occur, common elements must 

exist between two topics, and the learner must be aware of the existence of the 

common elements. The manipulatives chosen should support the lesson's objective 

and involve participation of each student. A system of evaluation must be developed 

that reflects an emphasis on the development of reasoning skills, organize students 

into groups of four to reduce the amount of materials on the table which allows for 

less clutter and maximum learning (Ross & Kurtz, 1993).  

Suydam (1984) suggests that teachers practice using the materials before the 

lesson to become familiar with them. There should be sufficient material, in good 

working order, for each student to use; provide ample time for using the material; 

encourage the students to think for themselves-do not provide all the answers for the 

students; allow for and encourage group interaction, and provide follow-up question 

and answer time. One example of success with manipulatives is from Ross and Kurtz 

(1993) article Making Manipulatives Work: A Strategy for Success. A group of 

second-graders was taught mathematics, with much success, using manipulatives. The 

class consisted of twenty-four students with varying abilities and backgrounds. Their 

teacher created various centres and stations in which the children were free to choose 
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which station they wanted to work; each station was directed towards achieving 

classroom objectives. 

There were many baskets, bags, and boxes filled with mathematics 

manipulatives on countertops and tables so that they were easily accessible to the 

students when counting, classifying, patterning, constructing, and exploring. The 

teacher had been teaching place value and used base-ten blocks in a game called "get 

to a hundred". The students were divided into groups of four and the materials needed 

for the game were the base-ten blocks, place-value board, and die.  

The object of the game was to reach 100 by trading, and the first player to get 

a flat (10 longs) would win. Using an overhead projector to model the game, the 

teacher played against the class until he was satisfied that all the students understood 

the rules and time was allowed for the students to ask questions before students 

proceeded. As the students played, the teacher walked around the room, watching and 

listening to the interaction among the students. He also used the time to evaluate 

students' progress from the comments the students made as well as the strategies used 

to reach the goal. The teacher found that time spent re-teaching and remediating is 

greatly reduced when he allows his students the time to build and reflect on their own 

personal knowledge. The teacher spent time at the end of the lesson to discuss some 

of his observations with the students, and then asked students to use pencil and paper 

to write answers to one of his questions. In this, he was assessing which students 

needed further conceptual development, which students reflected an understanding of 

concept, and which others indicated advanced development. 
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The assessment of students' writings, oral comments, and teacher's 

observations allows the teacher to address the needs of individuals by directly 

questioning during class...or by working with a small group to facilitate understanding 

(Driscoll, 1993). When planning lessons in which manipulatives will be used, Driscoll 

(1993) lists some suggestions: (1) manipulatives chosen will support the lesson's 

objectives; (2) significant plans have been made to orient students to the 

manipulatives and corresponding classroom procedures; (3) the lesson involves the 

active participation of each student; and (4) the lesson plan includes procedures for 

evaluation that reflect an emphasis on the development of reasoning skills. The 

effective use of manipulatives, according to Driscoll, also depends on the adequate 

preparation of the students and the materials. In addition, every student must be kept 

actively involved in order to achieve success with manipulatives. In order for this to 

happened students should: (1) work in pairs, (2) have a mental objective at the 

beginning of the lesson, (3) use visual signals, such as thumbs up or thumbs down, to 

promote active participation, and (4) ask students to reflect on the mathematical 

thinking involved in their lessons and to respond in writing (Driscoll, 1993). The level 

of cognitive development varies with each child and their needs must be considered 

when using manipulatives (Suydam, 1984).  

Suydam states, we need to begin with the student, assessing learning styles, 

interests, and talents, and attempting to pinpoint the mathematical ideas with which 

difficulty exists. Diagnosis is imperative. In a study by Bryant (1992) at-risk and 

targeted students in grades four through six were not doing well in identified 

mathematics objectives. It was noted that the number one reason why at-risk and 

targeted students were not achieving in mathematics was that the teachers did not use 
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mathematics manipulatives to stimulate critical thinking and/or problem solving 

solutions. More in-servicing to familiarize teachers on the effectiveness and 

practicality of the usage of mathematics manipulatives at the intermediate level would 

be helpful (Bryant, 1992). The Research Advisory Committee of the National Council 

of Teachers of Mathematics (1989) states that Mathematics has become a critical filter 

for employment and full participation in our society. 

We cannot afford to have the majority of our population mathematically 

illiterate. Equity has become an economic necessity" (Bryant, 1992, p. 12). In At-Risk 

Youth Can Succeed, Green (1989) lists several ways that at-risk students can succeed. 

These include increased parent involvement, in-service training for classroom 

teachers, and community partnership with schools, a strong emphasis on teaching 

student’s critical thinking/logical reasoning, goal setting, and problem solving 

techniques. No mention of manipulative usage was made. It was reported in the Phi 

Delta Kappan that in 1983 the SAT scores were rising for black students (Bryant, 

1992). Researchers investigated the data and found that the reasons for the rise in the 

scores were that black students were taking more mathematics classes, attending more 

private schools, and the income level of the students' parents was above average, 

again, manipulative use was not mentioned as a reason.  

Garcia (2004) investigated using math manipulatives and visual cues with 

explicit vocabulary with lower achievers in third- and fourth-grade bilingual class 

rooms for a 5 weeks’ study. The pre-test composed of 10 of the 13 Texas Assessment 

of Academic Skill objectives was administered to 64 third- and fourth-grade students. 

Students were divided into three groups (manipulatives-based instruction, visual 

(drawings) cued instruction and no additional mathematics instruction). Results 
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indicate minimal improvement in the treatment groups. Gradual improvement was 

made but was not linear. In an analysis of math retention based on this study, 

Cabonneau, Scott, and Selig (2013) indicate third- and fourth graders taught with 

manipulatives performed the same as those taught without manipulatives. 

Allen (2007) used an action research project approach to investigate the use of 

math manipulatives in a fifth-grade self-contained math class (22 students) over a 

three-day period in a program entitled Everyday Math. The students used pattern 

blocks to understand the relationship of interior angles in polygons. The students were 

required to take a pre-test and post-test, and results indicated that students’ 

mathematics achievement increased, their understanding of mathematics increased, 

and their dispositions toward mathematics improved using manipulatives.  

Also, Nishida (2007) investigated children’s (134 six to-seven-year olds) 

addition and subtraction of fractions. Children were randomly assigned to three 

groups (self-manipulative, other-manipulate, and comparison conditions). In 

Experiment 1, students used concrete manipulatives (fraction circles) to solve basic 

problems. As a result, there was no difference between actively using manipulatives, 

watching an experimenter use manipulative, and looking at pictures. Parents also 

reported that 90% of the children had used manipulatives previously in school. The 

remaining 5% to 10% had not used manipulatives in previous lessons. Experiment 2 

consisted of higher achieving math students, who also used concrete manipulatives 

(fraction circles). Students who used the manipulatives scored higher than those who 

watched manipulatives being used and looked at pictures of fractions. All students 

were excited and interested and enjoyed working with math manipulatives. In an 
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analysis of mathematics retention based on this study, Cabonneau, Scott, and Selig 

(2013) indicate retention was the same for both groups. 

Battle (2007) used a quantitative research study to determine if manipulatives 

would 

increase math grades for 16 low-achieving students in self-contained classes during a 

one-week study. One class was a control group (8 students), and the other was a 

treatment group (8 students). Both groups were learning addition and subtraction. The 

treatment group used counter blocks for counting and subtracting numbers from 1 

through 20. Each student was given a pre-test and a post-test. Results indicate that 

students taught addition and subtraction with counters performed better than those 

taught without manipulatives do. However, in an analysis of mathematics retention 

based on this study, Cabonneau, Scott, and Selig (2013) indicate the students scored 

lower on a measure of retention than those taught without manipulatives. 

Ogg (2010) investigated the impact of math manipulatives on 12 fifth-grade 

students using calculators, protractors, rulers, money, counting, base-ten blocks and 

tangrams, candy, cereal, straws, and computers for math games and geometric 

transformations. The students were required to take pre-tests and post-tests with and 

without the use of manipulatives. In addition, the students completed a survey to 

determine their perceptions of the manipulatives. The results of 20 teacher surveys 

indicate that 9 of the 12 students increased their scores using manipulatives to solve 

mathematics problems. All surveyed teachers indicated that they used rulers, 

protractors, calculators, counters, and coins. 
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In a study relating to probability, Gurbuz (2010) used quasi-experimental 

investigation on the effects of activity-based instruction and traditional based 

instruction on fifth-grade students (50 students, 25 treatments, and 25 control). Open-

ended questions were administered before and after learning about probability. The 

results indicated that activity-based instruction was more effective than traditional in 

students’ learning about probability. 

Reneau (2012) used a single-case multiple-baseline across participants to 

investigate the use of the concrete-to- representation-to-abstract sequence, applying 

virtual manipulatives to solve equations and word problems with fractions. He 

investigated five fifth-grade students receiving special education services who had 

been diagnosed with a specific learning disability. The results indicate that all 

students gained in performing mathematically when using the concrete-to-

representation-to-abstract sequence. Results of this study may be applicable to early 

grade learners and their use of manipulatives when using the concrete to- 

representation – to-abstract sequence. Graham (2013) investigated the use of 

manipulatives in upper elementary classrooms, 

exploring third-, fourth- and fifth-grade teacher perceptions. This case study assisted 

leaders in understanding the association between teachers’ perceptions and the 

problems associated with concrete math manipulatives’ disuse. Observations, 

interviews, and documents from three teachers were analysed and coded. The results 

indicate concrete math manipulatives enhance student learning. However, teachers 

need training (professional development) to use concrete mathematics manipulatives 

as components of the state standards. 

University of Education,Winneba http://ir.uew.edu.gh



36 
 

Morris (2014) investigated the impact of virtual manipulatives on 12 fourth-

grade 

students’ mathematics performance in adding and subtracting three- to six-digit whole 

numbers. One treatment group used virtual manipulatives, and of the two control 

groups, one used pencil, paper, and worksheets, and the other used concrete 

manipulatives. The results indicate that the three groups showed improvement 

between the pre-test and post-test. However, significant improvement exists for those 

students who participated in the virtual manipulative group. Dahl (2011) studied the 

impact manipulatives have in elementary and middle school mathematics classrooms, 

in addition to the impact manipulatives have on students’ understanding and 

enjoyment for learning mathematics. The research also identified struggles, concerns, 

and the needed increase in professional development for teachers in using math 

manipulatives.  

2.6. Types of Manipulative Used in Teaching Numeracy 

There are vast varieties of manipulatives that can be used during mathematics 

lessons. Teachers need to know what types of manipulatives are available so they can 

access them for their own classrooms. Manipulatives should foster children’s 

concepts in specific areas such as numbers and operations, patterns, geometry, 

measurement, probability, reasoning, and more (Boggan, et al., 2010). There are 

certain manipulatives used in each of these areas. Base-ten blocks are popular 

manipulatives that come in a set and used to teach numbers and operations (Boggan, 

et al., 2010). The complete set, seen in Figure 2.1 includes a “cube” (Figure 2.1 (a)) 

representing one thousand, a “flat” (Figure 2.1 (b)) representing one hundred, a 

“long” (Figure 2.1 (c)) (sometimes called a “rod”) representing ten, and “units” 
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(Figure 2.1 (d)) representing ones (sometimes called “minis” or “ones”). Base-ten 

blocks can also be printed from a template and laminated if purchasing the set is not 

feasible. They are vastly used in early elementary classrooms and often used to teach 

place value as well (Loong, 2014). Students frequently mix up the value for each digit 

in a number, which leads to confusion. Place value mats and base 10 blocks are 

jointly used to help students overcome this. Figure 2.1(e) shows a place value mat 

with the four columns, each representing a different place value with a picture of the 

respective base 10 block. For example, the column labelled “flats” is where students 

would place any number of flats to represent the hundreds place. Flats, longs, and 

units can be seen on the students’ desks as they work on modelling different numbers.  

 

 

 

 

 

 

Figure 2.2: (a) A Cube, (b) A Flat, (c) A long, (d) A Unit, (e) Place Value Mat  

It is vital that students first understand place value before they move on to 

number and operations. Students can easily mix up digits when performing addition, 

subtraction, multiplication, and/or division if they do not understand place value. For 

example, if a teacher asked a student to illustrate the number 341 using the base-ten 

blocks, the student would need to understand there would be three flats, four longs, 

(e) 

(b
) 

 

(d) 

(c) 
(a) 
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and 1 unit. Once students understand place value, they can use the base-ten blocks and 

place value mat to guide them when solving problems. Base-ten blocks are a great 

tool to use to teach addition, especially when digits must be carried over. They are 

also helpful to teach subtraction when regrouping must be carried out (Loong, 2014). 

To summarize, a set of base-ten blocks is a valuable resource for students in the 

classroom to learn numbers and operations.  

A geoboard is a manipulative used to assist in the learning of geometry. A 

geoboard is a board with nails or pegs lined up in rows and columns (Loong, 2014). 

They can come in different sizes and colours. Geoboards are used by wrapping rubber 

bands around the nails or pegs to create shapes and learn geometry. Figure 2.2(a) 

displays yellow geoboards with common shapes. Geoboard templates can also be 

printed, but the aspect of making shapes with the rubber bands would not be possible. 

This takes away the point of physically handling a manipulative. Geoboards are 

helpful when trying to identify simple geometric shapes such as squares, rectangles, 

circles, and triangles (Boggan, et al., 2010). They also develop problem-solving and 

teach patterning, perimeter, and symmetry (Goonen & Pittman-Shetler, n.d.).    

         

          

      

 

Figure 2.3: (a) Geoboards 
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Other concepts geoboards can illustrate are area, perimeter, and rational 

number concepts (Monte, 2021). Students often confuse the terms area and perimeter. 

Sometimes they use the two interchangeably and the units are wrongly attributed. A 

geoboard is an effective tool to help students overcome misconceptions about area 

and perimeter as described below. One of the most common misconceptions students 

have is they think shapes with the same perimeter have the same area. By counting the 

number of squares or the lengths of the sides, area and perimeter can be differentiated. 

A geoboard is also an ideal tool to explore how the area of a shape changes with the 

perimeter. Geoboards promote critical thinking as students investigate the 

relationships among shapes, area, and perimeter (Loong, 2014). To summarize, 

geoboards are tremendously useful for students to learn about different concepts in 

geometry.  

Spinners are manipulatives used in probability. Spinners are used to find the 

probability of landing on a designated area (Boggan, et al., 2010). Seen in Figure 2.3, 

a spinner is a circle with an arrow in the middle that gets spun around a central point. 

They can be split up into any number of parts, and the parts can represent anything. 

The most common parts that spinners are split into are colours, numbers, words, and 

pictures. For example, the spinner below in Figure 2.3(a) has six different colours 

(blue, green, orange, red, yellow, and purple). If a student spins it once, they have a 

one out of six (1/6) chance of landing on blue since there is only one blue section out 

of the six-total number of sections. The spinner in Figure 2.3(b) differs from 2.3(a) 

because it has four different colors (red, blue, green, and yellow), and is divided into 

eight parts instead of six. Spinners can also be used to test multiple possibilities by 

spinning more than once.  
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Dice are manipulatives also used in probability. They are used to find the 

probability of rolling a certain number or combination of numbers (Boggan, et al., 

2010). Seen in Figure 2.4, dice are cubes with a certain number of dots on each side 

to represent a number that ranges from one to six. For example, if a student rolls a die 

and wants to roll a five, they have a one out of six (1/6) chance because a die has one 

five out of six possible outcomes. They come in variety of sizes, colours, and used in 

many games. There are dice templates that can be printed out and assembled, but may 

rip easily since paper and tape is not completely sturdy. Most dice are made from 

plastic, but some are also made from foam.   

 

 

 

 

 

Figure 2.4: Dice. Teacher Created Resources. 

Playing cards are a third type of manipulative used in probability. They are 

used to find the probability of picking a certain number, suit, or combination of the 

(a) (b) 
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two. They are also used in many different games. Playing cards come in decks of 

fifty-two cards each that contain four different suits: spades, hearts, clubs, and 

diamonds. Figure 2.5(a) shows a ten and ace of spades, a jack of hearts, a queen of 

clubs, and a king of diamonds. Figure 2.5(b) shows multiple decks of cards with a 

storage bin that can be used in a classroom. These are inexpensive and easily 

accessible manipulatives for teachers to have in their classrooms.       

 

 

 

 

Figure 2.5: (a) Playing Cards and (b) Playing Cards with Storage Tote  

Pouw, VanGog, & Paas (2014) indicate that when students interact with 

manipulatives their reasoning resources are focused on those objects. Students use the 

interaction with manipulatives to learn more and to gain a better understanding of 

mathematical concepts. According to Hurrell (2018), using manipulatives is a 

prerequisite for students learning and being able to physically manipulate the 

materials is beneficial to the learner. Hurrell (2018) conducted a quantitative research 

study examining how Kindergarten students utilized manipulatives. Hurrell (2018) 

investigated how the Kindergarten students physically handled the materials and had 

discussions with the students to gain a better understanding of how using the 

manipulatives in mathematics helped with concept development. The students were 

given the individual Popsicle sticks. Once they had ten of them, they traded it in for a 

(a) (b) 
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bundle, which had ten sticks. The students gained a better understanding of place 

value by using manipulatives. 

Thirey and Wooster (2014) conducted a quantitative research study in a 

freshman calculus course that took place at West Point Military Base exploring the 

effects of using construction paper as a manipulative while learning calculus math 

skills. Of the 18 students in the calculus mathematics class, all of the students reported 

that the use of construction paper as a manipulative gave them a better understanding 

when learning the properties of calculus. The findings of this research study 

encouraged further use of manipulatives in teaching calculus. Similarly, a study by 

Hurst and Linsell (2020) agreed with Thirey and Wooster’s (2014) findings that 

manipulatives increase student’s learning. Hurst and Linsell (2020) conducted a 

quantitative research study where they required 32 students to use bundling sticks as 

manipulatives to demonstrate their understanding and reasoning skills in 

multiplication, division, and place value mathematics skills.  

From this study, Hurst and Linsell (2020) found that when the students used 

the manipulatives their math assessment scores and conceptual understanding of math 

skills improved. In this study, it was noted the importance of teachers physically 

modelling the use of the manipulatives so students grasped a better understanding of 

the concrete material use (manipulative) in terms of math skill development. Much 

like Thirey and Wooster (2014) findings, that construction paper used as 

manipulatives gave the calculus students a better approach to the properties in 

learning math skills, Hurst, and Linsell (2020) findings showed increase in math 

understanding and reasoning skills by the use of manipulatives. The research shown 
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in Thirey and Wooster (2014) and Hurst and Linsell (2020) showed that 

manipulatives are beneficial to a learner at any age with a variety of concepts. 

In a qualitative research study by Presser, Vahey and Dominguez (2015), the 

use of manipulatives and online games were used in a preschool classroom to 

examine the effect on skill development. Sixteen teachers with 8-10 students in each 

class were given the use of manipulatives and online games. The students were given 

a pre and post standardized assessment to assess the impact of the manipulatives and 

online game use. During the study, the findings revealed that the preschool students 

struggled with having time in the day to use manipulatives or online games for skill 

development. The teachers in this study found the manipulatives and online games 

useful and convenient to use with their students and curriculum. 

In a similar study, Tucker and Shumway (2021) conducted a qualitative 

research study with 33 students in second grade who were given virtual manipulatives 

(VM) when learning about how a number line works in mathematics. The virtual 

number line had animals that faced left if they were negative and faced right for 

positive numbers. Student interviews and observations were collected for data. The 

findings of this study concluded that the students loved using virtual manipulatives 

and gained a better understanding of the positive and negative number line concepts.  

A quantitative research study completed by Loong (2014) confirmed the 

findings in both Tucker and Shumway (2021) and Presser, Vahey, and Dominguez 

(2015) research about the positive effects of using virtual manipulatives in the 

classroom. Loong (2014) completed a quantitative research where students used 

virtual base-10 blocks and placed them on a computer mat where they were able to 
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manipulate the blocks to work through multiplication and division of fraction math 

problems. The students in the study had more of an understanding of place value and 

fractions than before. In comparison, Gecu-Parmaksiz and Delialioglu (2019) 

conducted a quantitative study with 72 participants at 1 school. The study was 

conducted over 4 weeks and looked at the influence of the virtual manipulatives with 

the first graders geometry over concrete manipulatives. Gecu-Paramaksiz and 

Delialioglu (2019) found virtual manipulatives to be more impactful for the students 

than the concrete manipulatives that they used. Students struggled identifying the 

difference between a square and a rectangle, but still showed improvements on 

identifying the shapes that were taught.  

This section explored different types of manipulatives that are applicable for 

numbers and operations, geometry, and probability. There are many more 

manipulatives. Monte (2021) observed that students using manipulatives in specific 

areas are more likely to achieve success than students who do not have the 

opportunity to work with manipulatives. They are found to provide a strong 

foundation for students to master concepts in specific areas. In closing, teachers can 

integrate these manipulatives into lessons to assist students on their way to success.  

2.7. Methods Teachers Use in Teaching Numeracy Using Manipulatives 

We are talking about the methods that we can use in teaching numeracy using 

manipulative materials at the kindergarten level such as grouping method, discussion 

method, role play method discovery method etc. The method using should meet the 

developmental level of the pupil and should meet their learning needs. However, there 

are a lot of teaching methods that can be used in teaching numeracy but the teacher 

should try and consider the children developmental level (NTCM, 2000). 
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The grouping method can be used during sorting lesson in numeracy with a lot 

of bottle tops, blocks, seeds etc., and the sorting can be done according to colours, 

shapes, size, texture, use etc. The discussion method too can be used by matching 

objects according to colours, shapes, size, use and the others. The role play method 

can also be used to learn ordering according to colours, shapes, sizes, textures, etc. 

Again, the discovery method also can be used to perform the above mentioned 

activities like sorting, matching, ordering, etc., with the above listed materials. 

Teaching methods are changing. One component of the current redevelopment of all 

subject area curricula is the change in focus of instruction from the transmission 

curriculum to a transactional curriculum (NTCM, 2000).  

In a traditional curriculum, a teacher transmits information to students who 

passively listen and acquire facts. In a transactional curriculum, students are actively 

involved in their learning to reach new understandings. Constructivist teaching fosters 

critical thinking and creates active and motivated learners. Zemelman, Daniels, and 

Hyde (1993) tell us that learning in all subject areas involves inventing and 

constructing new ideas. They suggest that constructivist theory be incorporated into 

the curriculum, and advocate that teachers create environments in which children can 

construct their own understandings. 

According to Hamzeh (2014), there are several teaching strategies that can be 

used by teachers to improve the academic performance of the students in 

mathematics. Those teaching strategies are accounted for in different time periods and 

applied inside the classroom. The most common one is lecture type. It is an 

instructional method where the teacher who possesses the knowledge on a given topic 

delivers all relevant information to students verbally. The person presenting the 
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lecture was called a reader because the information in the book was read to students 

who would then copy the information all down (Goffe & Kauper, 2014). Cooperative 

learning is a simple strategy that allows students to work and solve a problem with a 

pair or a group (Razak, 2016). When a teacher has provided the basic instruction, s/he 

will then split the class into pairs or groups to work on problems (Chan & Idris, 

2017). Since the pairs are working as a team, the students can discuss the problems 

and work together to solve them. The goal of cooperative learning is to teach students 

critical thinking skills that are necessary for future math problems and real life (Sari, 

Mulyono, & Asih, 2019; Zakaria, Solfitri, Daud & Abidin, 2013).  

A simple strategy teacher can use to improve mathematics skills is repetition 

or repetitive exercise. By repeating and reviewing previous formulas, lessons, and 

information, students are better able to comprehend concepts at a faster rate (Bates, 

2020). According to Wilson (1999), the core concepts of basic mathematics must be 

mastered before students are able to move into a more advanced study. Repetition is a 

simple tool that makes it easier for students to master concepts without wasting time. 

A strategy which connects other subject matter in other subject area is called 

integrative approach. This is another way of organizing those learnings that came 

from another subject area and making an instructional design be interesting and 

integrative (Panicker, 2014). In this strategy, all the factors that can contribute to the 

teaching-learning process are considered (Adunola, 2011).  

Demonstration method of teaching is another form of traditional classroom 

strategy that requires step by step process of solving math problems (Ramadhan & 

Surya, 2017). It focuses on achieving psychomotor and cognitive objectives. Another 
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approach that teaches the students to learn how to learn rather than what to learn is 

induction. This is an effective approach for helping students to understand concepts 

and generalizations and for developing their higher-order thinking skills (Rahmah, 

2017). The inductive approach is a much more student-centred approach that makes 

use of a strategy known as ‘noticing.’ Here, various facts and examples are presented 

to the learners from where they have to find out rules or establish a general formula. 

Therefore, it is a method of constructing a formula with the help of an adequate 

number of concrete examples (Singh & Yadav, 2017). Meanwhile, the deductive 

approach is the opposite of the inductive approach, where the teacher conducts 

lessons by introducing and explaining concepts to students and then expecting 

students to complete tasks to practice the concepts. In this approach, all the general 

ideas or information are given to the students and the specific ideas or information are 

discussed later (Singh & Yadav, 2017; Adunola, 2011)  

2.8. Challenges Teachers Face in Using Manipulative. 

Many teachers admit that they do not use manipulatives because they are not 

readily available (Hatfield, 1994). Hatfield discovered that manipulative availability 

was a factor considered by 81% of the teachers who responded to her survey, and 

availability ranked first on the list of factors to consider when deciding whether to use 

manipulatives in their classroom. Eighty percent of teachers reported that another 

factor they consider is teacher competency in teaching mathematics using 

manipulatives. 

Jones, Burton, and Davenport (1984) discovered that many causes were cited 

as to why certain students do not do well in mathematics: parental contribution, low 
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expectations of minorities, and the courses to which minorities are assigned but there 

is nothing mentioned about the use of manipulatives. In Bryant's (1992) study it is 

concluded that an "effective in-service for teachers on the appropriate use of 

manipulatives, peer tutoring, collaborative teaching methods, and computer use, were 

successful solutions to improving mathematics achievement for at-risk and targeted 

students. 

In a survey by Scott (1987), teachers were asked whether they wanted in-

service training on the use of mathematics materials. The majority responded that they 

would like to have training on the use of manipulatives. Workshops and other 

assistance programs at many schools were then dedicated to helping the teachers learn 

how to effectively use mathematics manipulatives and courses at many universities 

were offered (p. 21). In Gilbert and Bush's (1988) study, over three-fourths of the 

teachers participating in the study reported availability of manipulative devices, 

expect for fraction bars and math balances, as a factor for hindering the use of 

manipulatives. 

It was also revealed that experienced teachers tend to use manipulative devices 

less often than inexperienced teachers do. Tooke et al. (1992) interviewed thirty 

teachers of the 4th through 8th grades about their attitudes towards manipulatives and 

the confidence they had when using manipulatives to teach mathematics. Their 

findings were in direct opposition to the ones by Scott (1987). The participating 

teachers in Tooke's study stated that the reason for their refusal to use manipulative 

instruction was that many of them did not know how to use manipulatives; much less 

what concepts, skills, or abilities the manipulatives were to be used to teach. 

However, not one teacher was willing to learn the use and purpose of manipulatives if 
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they had to spend their own money and time, and definitely had no interest in 

enrolling in a university course to learn (Tooke et al, 1992).  

Many of the negative attitudes towards the use of manipulatives by teachers of 

mathematics are because teachers feel that: (1) manipulative instruction is 

inappropriate for students above the fourth grade; (2) the students are confused by 

manipulatives and, (3) many teachers say that manipulatives are not worth the 

expense (Tooke, et al, 1992).Teachers also claim that there is not enough time to use 

manipulatives, using manipulatives is too much like playing games, and they are 

difficult to manage with large numbers of students (Herbert, 1989).Prospective 

teachers resist using manipulatives in the classroom for two reasons: (1) lack of 

confidence in their ability to use manipulative materials correctly and, (2) the general 

belief that children will become too dependent on these materials and as a result, will 

not master basic computational algorithms and related concepts (Trueblood, 1986). 

According to Monte (2021), there are several possible reasons why 

mathematics teachers do not use manipulatives in their lessons. One reason is because 

of the lack of funds to purchase manipulatives or the shortage of time to develop the 

hands-on materials. Depending on the school district and their budget, teachers may 

not have the funds to pay for manipulatives. This is unfortunate, since manipulatives 

are made to help students learn mathematics. As the research has shown, students 

benefit from having the opportunity to work with manipulatives in meaningful ways. 

The less funding a school has, the less resources they can provide for their students.  

If teachers do not have access to purchase manipulatives, they could print or 

make their own. Teachers can print out and cut manipulative templates as described in 
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the “Types of Manipulatives” section, or they could make their own with other 

materials. For example, a teacher could glue ten beans on a Popsicle stick to make a 

rod, and glue ten of them together to make a flat to represent base 10 blocks. 

However, this is time consuming, which means teachers lose a great chunk of their 

time due to the lack of funding when they could be doing something else to better 

benefit their students (Monte, 2021). 

A second reason why teachers may not use manipulatives is because they fear 

a breakdown in classroom management. Using manipulatives works nicely in a 

cooperative learning setting. However, lessons using manipulatives may be noisier 

and messier. Manipulatives also require a great deal of planning and organizing. 

These aspects of manipulative use may push teachers away from the chance of using 

them in their lessons. Teachers may cut out the idea of using manipulatives when they 

think about the prep work and clean-up. Although classroom management may be a 

potential hurdle when using manipulatives, there are tactics teachers can use to 

diminish the chance? Possibilities include planning and organizing during prep 

periods, having a teacher’s aid to help set up and monitor students, setting up when 

students are at lunch and recess, having a student teacher help, or having students who 

complete their work early help. These possibilities make it more manageable for a 

teacher to use manipulatives without a fear of breakdown in classroom management 

(Monte, 2021). 

A study by DeLoache (2000) illustrates how children’s knowledge of an 

object as a toy can hinder their ability to use it symbolically. In the study, children’s 

goal was to use a scale model of a room to locate an object hidden in a larger room. 

Children were randomly assigned either to an experimental condition, in which they 
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played with the scale model before using it to locate the object in the larger room, or 

to a control condition, in which they did not play with the model beforehand. Children 

who played with the model beforehand performed much worse on the search task than 

did children in the control condition. This result suggests that children’s knowledge of 

the scale model as a toy interfered with their ability to use it symbolically as a 

representation of the larger room. This implies that researchers need to consider 

children’s established knowledge when hypothesizing about the effects of various 

manipulatives. 
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CHAPTER THREE 

METHODOLOGY 

3.0 Overview 

This chapter spells out the methodology of the study. It describes the 

procedures at data collection and analyses. It presents the research method chosen for 

this study and justifies its fitness for the objectives of this study. This chapter covers 

the research design, study area, population of the study, sample and sampling 

technique, research instruments, pre-testing of instrument, validity and reliability of 

instruments, data collection procedure, data analysis procedure and ethical 

considerations. 

3.1. Research Philosophy 

 Creswell (2008) indicate that in conducting a research, the researcher needs to 

think about the philosophical worldviews. The strategy of enquiry related to the 

worldviews and the methods and procedures of the research. Thus, this research was 

founded on pragmatist philosophy. Pragmatist philosophy was chosen because it 

allowed the researcher to use mixed method approach to find out teachers use of 

manipulatives in teaching numeracy at early childhood centre in the Nkoranza North 

District. Pragmatist philosophy holds that human actions can never be separated from 

the experiences and from the beliefs that have originated from those experiences 

(Goldkuhl 2012). A major underpinning of pragmatist epistemology is that knowledge 

is always based on experience. Human thoughts are thus intrinsically linked to action. 

People take actions based on the possible consequences of their action, and they use 

the results of their actions to predict the consequences of similar actions in the future 

(Morgan 2014a). 
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3.2. Research Approach 

 The study was based on mixed method approach. Mixed methods approach 

was used in this study because it helped to provide more evidence for studying the 

research problem than either quantitative or qualitative study alone. With mixed 

methods, the researcher was able to use all of the tools of data collection available 

rather than being restricted to the type of data collection typically associated with 

quantitative or qualitative research. Thus, mixed methods helped in using 

questionnaire, interview, and observe some of the characteristics investigated. Mixed 

methods research also, helped in answering questions that could not be answered by 

quantitative or qualitative approach alone. The core assumption of the mixed research 

approach is that mixing quantitative and qualitative methods provides a complete 

understanding of the research problem than using only one type of methods (Creswell, 

2014). For example, Mitchell (2018) found out that using mixed method approach 

provides both quantitative and qualitative reasoning that lead to best data explanation 

and best understanding for the studied research phenomena. 

3.3. Research Design 

 An explanatory sequential mixed method design was used in the study. The 

explanatory sequential mixed method design was used because it assisted the 

researcher in collecting and analysing quantitative (numeric) data first, followed by 

qualitative data that helped to explain or elaborate on the quantitative results obtained. 

Furthermore, the rationale for this design is that the quantitative data and subsequent 

analysis provided a general understanding of the research results by in-depth 

exploration of participants' perspectives. According to Creswell (2014), an 

explanatory sequential mixed method design is a research design in which a 
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researcher conducts quantitative research first, followed by qualitative research. The 

qualitative research is carried out by the researcher in order to provide additional 

explanation for the quantitative research findings (Creswell, 2014). 

3.4. Study Area 

This study was conducted at Nkoranza North in the Bono East Region. 

Nkoranza North has a population size of 78,446 inhabitants, the District was carved 

from the then Nkoranza District which is the District capital in 2007 and was 

inaugurated in February 2008. Nkoranza North is located between Kintampo South 

and Nkoranza South in the Bono East Region. This district shares boundaries with 

Kintampo South to the North, Nkoranza South district to the South, Atebubu Amantin 

district to the East and Techiman North to the West. Farming is the major occupation 

of the people in the district, about 97.5% of the inhabitants were farms, and the 

remaining 22.2% of the inhabitants too were engaged in some small trading. The 

economy of the district was mainly agricultural activities. The crop sub-sector 

dominates the agricultural sector and employs a percentage of 97.5 of the labour force 

employed in the sector. Maize is the major crop produced in the district. Others 

include cassava, yam, cocoyam, plantain, groundnut, cowpea, tomato, beans, 

sorghum, etc. The major cash crop is cashew. 

The district currently has Fifty-six (56) public Kindergarten (KGs), Fifty-Four 

(54) public primary schools, Forty-Three (43) JHS and two (2) SHS. There are One 

hundred and Twelve (112) classrooms for Kindergartens (KGs), One hundred and 

Twenty-Nine (129) for JHS and Seventeen (17) for SHS. There are Three Private 

Schools in the district, which are located in Busunya in the district capital, 

Dromankese, and Yefri. The private schools in Busunya and Dromankese have K.G, 
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primary and JHS whiles the one in Yefri has only K.G and primary. Sixteen of the 

Fifty-Six (56) schools are under trees. But this study is focuses on only kindergarten 

levels in Nkoranza North District. 

3.5. Population of the Study  

 According to Agyedu, Donkor and Obeng (2011), population in research is the 

complete set of individuals (subjects), objects or events with common observable 

features for which a researcher is interested in studying. It is also regarded as the 

larger group from which individuals are selected to participate in a study. Target 

population is the large group of people, which has one or more characteristics in 

common on which the research study will be focused (Kothari 2004) whiles 

accessible population is the research participants who are available for participation in 

a given research (Johnson & Christensen 2012). 

 The target population of this study were all early grade teachers, School 

Improvement Support Officers (SISOs), and early childhood coordinators in the 

district. However, the accessible population for this study were kindergarten teachers, 

School Improvement Support Officers, and early childhood coordinator. Information 

obtained from the district indicates that there were one hundred and eighty early grade 

teachers, sixty-five kindergarten teachers, eight School Improvement Support 

Officers, and two early childhood coordinators.  

3.6. Sample and Sampling Technique 

 Neuman (2006) reiterated that a sample is a smaller set of cases a researcher 

selects from a larger pool and generalizes to the population. For Agyedu et al. (2011), 

a sample consists of individuals, objects, or events that form part of the population. 
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Thus, a sample is a collection of a part or subset of the objects or individuals of a 

given population which is selected for representing the population of interest. Hence, 

the sample size for this study comprised of forty kindergarten teachers, four School 

Improvement Support Officers, and one early childhood coordinator.  

 Sampling, according to Bless and Higson-Smith (2000) is a process of 

selecting the units of the target population which are to be included in the study. 

Osuala (2003) posited that sampling in itself is not a technique for data collection but 

it makes sure that any technique used will help collect data from a smaller group, 

which could accurately represent the whole group. He further explained sampling as a 

way of selecting from a larger population, a group about which a generalized 

conclusion can be made. Also according to Osuala (2003) and Fink (2004), sampling 

is efficient and precise in that those resources that might go into collecting an 

unnecessary number of individuals or items can be spent on other activities of the 

research. It helps focus the survey on precisely the characteristics of interest samples 

which are expected to be representative of the population. Samples are therefore 

chosen by means of sound methodological principles. Purposive and simple random 

techniques were used in this study. 

 Simple random technique was used to select the kindergarten teachers from 

the 56 kindergarten schools to respond to the questionnaire. Crossman (2013) stated 

that simple random sampling technique is the basic sampling technique assumed in 

statistical methods and computations. The simple random sampling technique is 

where sample units are drawn directly from the population by some procedure. 

Mostly, a random sample table or a mathematical random process such as lottery 

method designed to meet the essential criterion of randomness, thereby, giving all 

University of Education,Winneba http://ir.uew.edu.gh



57 
 

elements in the population an equal chance of being selected from the population is 

used (Crossman, 2013).  

 Knowing the number of kindergarten schools to be fifty-six and their location 

in the district, the researcher wrote Yes and No on pieces of papers together with 

blank papers. The pieces of paper were folded and put in a box. The box was turned 

repeatedly to ensure that the pieces of paper were well mixed to guarantee that each 

kindergarten teacher had an equal opportunity of being selected. In each kindergarten 

school visited, kindergarten teachers were required to pick the pieces of paper at 

random. Kindergarten teacher who picks a piece of paper with Yes response was 

enrolled as the study participant for the stud. In all, forty (40) kindergarten teachers 

were selected. Random sampling was used here because the researcher wanted the 

sample method to be free from preconception and unfairness just as (Creswell, 2014) 

asserted. According to Showkat and Parveen (2017) and Saunders et al (2012), the 

method of lottery is the most primitive and mechanical example of random sampling 

where you have to number each member of population in a consequent manner, 

writing numbers in separate pieces of paper. This activity is straightforward and helps 

the researcher to avoid being biased. 

 Purposive sampling technique was used to select School Improvement Support 

Officers and an Early Childhood Coordinator. Purposive/Judgemental sampling 

technique is a technique where the selection of the sample is based on the researcher’s 

knowledge of the population and the purpose of the study (Crossman, 2013). This 

technique was used to select four School Improvement Support Officers and one early 

childhood coordinator. This was done with the help of the criteria given, thus the 

researcher hand-picked them to be included in the study. The criterion was that the 
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School Improvement Support Officers must be supervising in the schools within the 

district and the Early Childhood Coordinator must be working in the district. 

Participants who met this criterion were 4 School Improvement Support Officers, and 

1 Early Childhood Coordinator. Therefore, the study had a sample size of 45 

participants. Creswell (2014) states that purposive or judgemental sampling technique 

is the process whereby the researcher selects a sample based on experience or 

knowledge of the group to be sampled. 

3.7. Data Collection Instruments 

Questionnaire, interview guide, and observation guide were the instruments 

used to collect data for the study.  

3.7.1. Questionnaire  

 A questionnaire is a type of research instrument that consists of a series of 

questions and other prompts designed to elicit information from respondents 

(Creswell, 2012). Questionnaires were used in this study because it was less 

expensive and helped the researcher to collect data from respondents on a larger scale. 

According to Creswell (2012), a questionnaire has the advantage of being less 

expensive than an interview. They produce quick results and provide great assurance 

of anonymity, typifying that the questionnaire is widely used for data collection in 

educational research because it was designed to answer research questions; it is very 

effective for securing information about practices, as well as inquiring into opinions 

and attitudes of the subject (Creswell, 2012).  

 A questionnaire that had closed – ended items was administered to the 

sampled kindergarten teachers. Responses to each of the items was rated using a 5 – 
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point Likert scale which was coded as follows: 1 = Strongly Disagree, 2 = Disagree, 3 

= Uncertain, 4 = Agree, and 5 = Strongly Agree, in other to obtain their views on a set 

of given statements. The 5-point scale ranged from 1 to 5. The points were only for 

identification, and they do not imply that one response is superior to another (Brown, 

2001). To understand the mean scores, items/statement on research questions that 

scored a mean of, 

a) 4.00 – 5.00 is regarded as strongly agree which is interpreted as Highly Yes.  

b) 3.00 – 3.79 is regarded as agree which is interpreted as Yes.  

c) 1.80 – 2.59 is regarded as disagree which is interpreted as No.  

d) 1.00– 1.79 is regarded as strongly disagree which is interpreted Highly No.  

This interpretation is only applicable to all the research questions. This 

interpretation helped the researcher to establish whether teachers’ use manipulatives 

in teaching numeracy at early childhood centres. Chang (1994) used a model 

approach to evaluate 4- and 6-point scales after fitting empirical data and concluded 

that the scale points had no effect on criterion-related validity. The Likert scale was 

used because it is relatively easy to construct, it facilitates quantifications of the 

responses, and enables ranking of items thus tendencies can be identified and 

improves the response rate at the respondents are more likely to respond to all the 

statements in the instrument (Kothari & Garg, 2014). 

 The questionnaire for kindergarten teachers had five main sections, A, B, C, D 

and E. Section A consisted of seven items eliciting basic information on the 

respondents’ background. These were the respondents’ sex, age, academic and 

professional qualification, rank, teaching experience and present class. Section B had 

seven items eliciting information about the manipulative materials available at the 
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early childhood centre. Section C of the questionnaire had seven items on the type of 

manipulative materials teachers use in teaching numeracy at the early childhood 

centres. Section D of the questionnaire also had seven items on the skills teachers use 

in teaching numeracy manipulatives at the early childhood centres. The last section 

(E) consists of seven items focusing on the challenges faced by teachers when using 

manipulatives in teaching numeracy at the early childhood centres. This can be seen 

in Appendix A. 

3.7.2. Interview Guide 

 The second phase of the data collection for this study was done by using 

interviews. As reported by Zohrabi (2013) and Burns (2009) an interview is a popular 

and widely used means of collecting qualitative data. By using an interview for data 

collection, the researcher gets first-hand information directly from targeted 

respondents. Flick (2006) adds that an interview reveals exiting knowledge on an 

issue in a way that can be expressed in the form of answers and so become accessible 

to interpretation. In his view, Zohrabi (2013) said an interview can be conducted in 

two forms: person-to-person and group or collective formats. According to Merriam 

(2014), both forms of interview are a kind of goal oriented conversation. Structured, 

semi-structured, unstructured, and focused group interviews are the different types of 

interviews. However, semi-structured interviews were used in this study. 

 Semi-structured interviews were chosen because it allowed the interviewees to 

freely express their thoughts, feelings, and experiences, and also allowed the 

interviewer not to deviate from items or questions on the schedule to seek clarification 

during the interview process. According to O'Leary (2014), semi-structured 

interviews are neither fully fixed nor fully free, and are perhaps best viewed as 
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flexible. Interviews typically begin with a predefined questioning plan, but a more 

casual and conversational style of interview may result in questions being answered in 

an order that is natural to the flow of the conservation (O'Leary, 2014, p.164). 

 According to Wragg (2002), semi-structured interview guide allows the 

interviewer to ask initial questions followed by probes to seek clarification on issues 

raised. Making the interview process as adaptable as possible. This knowledge, 

according to Flick (2006), contains both explicit and implicit assumptions, which are 

expressed when interviewees are given the opportunity to respond to open questions. 

The qualitative researcher believes that because participants have lived in their 

communities or socio-cultural contexts, they have extensive knowledge about the 

phenomenon under investigation. Using a semi-structured interview guide allows 

participants to create their own world. Semi-structured interview guide was used in 

this study because it allows participants to express themselves freely and also 

provides enough structure to prevent aimless rambling. 

The semi-structured interview (Appendix B) focused on three themes. The 

first theme was on the manipulative materials available at early childhood centres. 

The second theme was on the skills teachers exhibit in teaching numeracy using 

manipulatives at early childhood centre and the third theme focused on the challenges 

faced by teachers when using manipulatives in teaching numeracy at early childhood 

centres. 

3.7.3. Observation Guide 

 The researcher used an observation guide (Appendix C) to collect data. 

According to Cohen, Manion and Morrison (2007), observation method implies the 
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collection of information by way of observing without interviewing the respondents. 

They further explained that the information obtained relates to what is currently 

happening and is not complicated by either the past behaviour or future intentions or 

attitudes of respondents. Observation as a research tool is pre-planned and carried out 

purposefully to answer research questions (Zhrabi, 2013).  

 The researcher employing this method observed classroom interactions and 

events as they actually occurred (Burns, 2009). Flirk (2006) also contends that 

observation is an attempt to observe events as they naturally occur. To end this, 

Merriam (2014) believes that observation is a kind of data triangulation in order to 

substantiate the finding. This method was used to collect information on the type of 

manipulative materials in the classroom and those used during numeracy lessons and 

what teachers do when manipulative materials were not promptly supplied. It gave 

first-hand information on the state of the manipulative materials in the classroom and 

the centre as a whole. The classroom observation (Appendix D) also consisted of one 

section which focused on the type of manipulative materials teachers often use in 

teaching numeracy at early childhood centres. 

3.8. Pilot-Testing of Instruments 

To establish validity and reliability of the instruments applied, the researcher 

conducted a pilot testing prior to the actual data collection. The pilot testing helped 

the researcher to detect early warning about where the main research questions will 

fail, where research protocols may not be followed, or whether proposed methods or 

instruments are inappropriate or overly complicated. The instruments were 

administered to two School Improvement Support Officers, one early Childhood 

Coordinator, twelve Kindergarten teachers at early childhood centres in Kintampo 
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district schools. This district was chosen because its characteristics are similar to 

those involved in the main study. The researcher explained the instruments to them 

and their feedbacks helped the researcher to make changes and reframed some of the 

statements. 

3.9. Validity and Reliability of Instruments 

3.9.1. Quantitative (Questionnaire) 

 Validity was ensured by assessing the questionnaire items during their 

construction using content and face validity. Validity is the extent to which research 

instruments measure what they are intended to measure (Oso & Onen, 2005). For face 

validity, the instruments were given to colleague Master of Philosophy students of the 

Department of Early Childhood Education in the University of Education, Winneba 

for scrutiny and peer review. For content validity, the instruments were given the 

supervisor and early childhood coordinators for expert review. They scrutinised the 

items for their suitability before pre-test. Content validity is a measuring instrument 

which gauges whether there has been adequate coverage of the investigative questions 

guiding the study (Creswell, 2003). It indicates that the technique assesses or 

measures what it is supposed to measure (Creswell, 2009). It is a judgmental 

assessment on how the content of a scale represents the measures. 

In this study, reliability of the questionnaire was tested using Cronbach Alpha that is 

the most common means of testing internal consistency of the items, using the SPSS 

software package version 26.0, through a pilot test that was conducted with 12 public 

kindergarten teachers that was not part of the main work. In this study, internal 

consistency was tested on the questionnaire by means of Cronbach alpha statistics 

with the help of SPSS software version 26. The analysis yielded a Cronbach’s alpha 
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coefficient (𝛼) of 0.89 which is deemed as an acceptable measure of reliability 

because this is above the 0.70, the threshold value of acceptability as a measure of 

reliability as noted by Dörnyei and Taguchi (2010). According to Mugenda and 

Mugenda (2003), an instrument is judged highly reliable for a research if its reliability 

coefficient is above 0.5. This result implies that the instrument was reliable; hence, it 

was used for the study.  

3.9.2. Qualitative (Interview guide and Observation guide) 

In order to make the research findings convincing and trustworthy, the researcher 

considered the issues of credibility, transferability, dependability, and confirmability 

(Lincoln and Guba, 1985). To ensure credibility, which can replace internal validity, 

the researcher recorded the interviews and classroom activities for accurate 

interpretations and used member checks techniques as suggested by Teddie and 

Tashakkori (1998) and Singh (2007). After transcribing the interviews, the researcher 

provided each interviewee with the transcribed version and the corresponding 

recorded interview to check that the transcriptions are identical to what they said in 

their interviews. 

 Transferability, which should replace external validity, was addressed by 

providing thick description of the situation studied and documenting all steps of 

research. The explicit description of the research process, methods of data collection, 

analysis, and interpretation highlights the detailed steps of my research and provides a 

thick description of the whole research process. Dependability or reliability was 

increased in this study in two different ways. First, the researcher used the same 

interview and observation guides that has been carefully designed, worded, and 

piloted while conducting interviews and observing. Second, the researcher transcribed 
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the interviews accurately and provided interviewees with the transcribed versions for 

verification.  

 Finally, confirmability, which should replace objectivity, was achieved by 

auditing and triangulation. Two external audits (my supervisor and one head teacher) 

examined both the process and product of the research study. In addition to reviewing 

questionnaires, interview and observation guides before and after piloting, they helped 

with evaluating whether or not the findings, interpretations, and conclusions are 

supported by data. While acknowledging the subjective nature of interpretive 

research, the researcher tried to present a detailed, accurate, and non-biased account 

of participants’ views.  

3.10. Data Collection Procedure 

The researcher obtained an introductory letter from the Department of Early 

Childhood Education in the University of Education, Winneba to facilitate the process 

of data collection. Research permit from the Nkoranza North District Education 

Office was sought before embarking on data collection. The administration of the 

questionnaire lasted for five school weeks. A maximum of eight (8) schools were 

covered each day for the field work. In each school, the researcher personally 

distributed the questionnaire to the respondents. The respondents were given 

instructions by the researcher on how to complete the questionnaire. Forty (40) 

minutes was used for the distribution and answering of the questionnaire. The various 

sub-headings of the questionnaire were discussed with the respondents. All items in 

the questionnaire were duly filled up by the respondents and returned for final 

analysis.  
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The interview was personally conducted on the selected School Improvement 

Supervise Officers and the Early Childhood Coordinator. The interview took the form 

of face-to-face interaction with the participants. The interview focused on the content 

specified by the research objectives for a systematic description, prediction, or 

explanation of the phenomenon under study as stated by Bryman (2006). Interviewing 

was employed as a data collection technique because the researcher values contact 

with key players who can provide privileged information. Though the interview was 

time consuming, it helped both the researcher and the respondents to clarify issues. 

Finally, the researcher personally observed the type of manipulative materials 

teachers use in teaching numeracy in their classrooms. 

3.8. Data Analysis Procedure 

 Data analysis is a process of inspecting, cleansing, transforming, and 

modelling data with the goal of discovering useful information, informing, 

conclusion, and supporting decision-making (Creswell, 2012). The researcher 

examined all returned questionnaires for completeness and accuracy of response. This 

helped to detect all defective questionnaires for an appropriate action to be taken. Bell 

(1999) gave three stages which data collected should be taken through. These include, 

data coding, data input and cleaning and analysis of data. The study employed the 

three stages. All data was analysed using the Statistical Package for Social Science 

(SPSS) software version 26.0.  

Descriptive statistics such as frequency tables, percentages, mean, and 

standard derivation was used to describe participants’ responses on the manipulatives 

materials available at early childhood centres, types of manipulative teachers use in 

teaching numeracy, skills teachers exhibit in teaching numeracy using manipulatives, 
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and challenges faced by teachers when using manipulatives in teaching numeracy at 

early childhood centres in the Nkoranza North District. 

Qualitative data was analysed using thematic approach. Thematic approach 

helped the researcher to systematically search and arrange the interview transcripts or 

other non-textual materials that accumulates to increase the understanding of the 

phenomena. Thematic approach involves the identification, examination, and 

interpretation of patterns and themes in textual data and determines how these patterns 

and themes help answer the research questions at hand. Thematic analysis is a method 

of identifying, analysing, and reporting patterns within data (Creswell, 2014). The 

researcher analysed qualitative data using thematic approach because of its flexibility. 

3.8. Ethical Considerations 

The researcher was guided by ethical considerations which included voluntary 

participation, no harm to respondents, anonymity, and confidentiality, identifying 

purpose and sponsor, and analysis and reporting. To conduct the study, the researcher 

was equipped with knowledge, expertise, and due diligence, and ensured the process 

observed honesty and integrity. Also, the participants’ informed consent was used 

when sampling the participants. The participants were given the freedom to choose to 

participate or not to in the study. Confidentiality and anonymity were achieved by not 

asking participants to write their names on the questionnaires. Participants’ identity 

was not tied to the information given nor disclosed to the public. The instruments 

were destroyed when the research work was completed to ensure confidentiality. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

4.0. Overview 

This study investigated teachers use of selected manipulative in teaching 

numeracy at the early childhood centres in the Nkoranza North District. This chapter 

presents the results of the data collected from the respondents. The results have been 

organised, presented, and discussed under the following questions: 

i. What are the manipulatives materials available at the early childhood 

education centres in Nkoranza North District?  

ii. What type of manipulatives do teachers often use in teaching numeracy at the 

early childhood education centre in the Nkoranza North District? 

iii. What skills do teachers exhibit in teaching numeracy using manipulatives at 

the early childhood education centres in the Nkoranza North District?  

iv. What challenges do teachers face when using manipulatives in teaching 

numeracy in the Nkoranza North District? 

4.1. Background Information on Kindergarten Teachers 

This section considers the background information of the respondents focusing 

on the sex, age range, present class, academic qualification, teaching experience, rank 

in Ghana Education Service, and professional qualification. The result is presented in 

Table 4.1.   
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Table 4.1: Background Information of the respondents 

Variable Frequency Percent (%) 

Gender: 

Male 

Female 

 

11 

34 

 

24.4 

75.5 

Total 45 100.0 

Age: 

26-35yrs 

36-45yrs 

46-55yrs 

66 years and above 

 

13 

19 

10 

2 

 

28.8 

42.2 

22.2 

4.4 

Total 45 100.0 

Present class: 

ECE Coordinator 

KG1 

KG2 

SISO 

 

1 

18 

22 

4 

 

2.2 

40 

48.8 

8.8 

Total 45 100.0 

Teaching experience: 

Less than 5 years 

6-10 years 

11-15 years 

16-20 years 

More than 20years 

 

4 

14 

10 

4 

13 

 

8.8 

31.1 

22.2 

8.8 

28.8 

Total 45 100.0 

Academic qualification: 

O' Level 

Diploma in Basic Education (DBE) 

Higher National Diploma (HND) 

First degree 

 

2 

27 

2 

14 

 

4.4 

60 

4.4 

31.1 
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Total 45 100.0 

Rank in GES 

Teacher  

Senior sup II 

Senior sup I 

Principal superintendent 

Assistant director II 

 

2 

18 

9 

9 

7 

 

4.4 

40 

20 

20 

15.5 

Total 45 100.0 

Professional qualification 

Graduates Professional 

Graduate non-Professional 

Diploma Professional 

Diploma non-Professional 

 

17 

7 

18 

3 

 

37.7 

15.5 

40 

6.6 

Total 45 100.0 

Source; Field data, (2021) 

 Regarding gender of the respondents in Table 4.1., 11 (24.4%) of the 

respondents were males whilst 34 (75.5%) of the respondents were females. This 

indicate that majority of the respondents in this study were females. In addition, 13 

(28.8%) of the respondents were within the age range of 26 – 35 years; 10 (22.2%) of 

the respondents were within 36 – 45 years; 8 (20.0%) of the respondents were within 

the age range of 66 years and above. This implies that majority of the respondents 

were within the age range of 36 – 45 years which signifies a youthful population for 

this study.  

 Concerning the present class of respondents, majority (22; 48.8%) of the 

respondents were kindergarten two teachers whiles minority (18; 45%) of the 

respondents were kindergarten one teachers. School improvement support officers 4 

(8.8), ECE Coordinator 1 (2.2%), however, 4 (8.8%) of the respondents had less than 
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5 years teaching experience; also 14 (31.1%) of the respondents had 6 – 10 years 

teaching experience; 10 (22.2%) of the respondents had 11 – 15 years teaching 

experience; 4 (8.8%) of the respondents had 16 – 20 years teaching experience; and 

10 (28.8%) of the respondents had more 20 years of teaching experience. This 

indicate that majority of the respondents in this study had 6 to 10 years of teaching 

experience.  

 In terms of academic qualification, 2(4.4%) of the respondents had O’ Level 

certificate; 27 (60%) of the respondents had DBE certificate; 2 (4.4%) of the 

respondents had HND certificate; and 14 (31.1%) of the respondents had first degree 

certificate. This indicate that majority of respondents in this study had DBE 

certificates. With regard to the rank in Ghana Education Service, 2(4.4%) of the 

respondents were teachers; 18 (40%) of the respondents were senior superintendent II; 

9 (20%) of the respondents were senior superintendent I; 9 (20%) of the respondents 

were principal superintendent; and 7 (15.5%) of the respondents were assistant 

director II.  This indicate majority of respondents rank in Ghana Education Service 

senior superintendent II. Finally, 17 (37.7%) of the respondents were graduate 

professionals; 7 (17.5%) of the respondents were graduate non-professionals; 18 

(40%) of the respondents were diploma professional; and 3 (6.6%) of the respondents 

were diploma non-professionals.  

4.2. Data Presentation, Analysis, and Discussion of Findings    

This section present, analyse and discuss findings in line with the research 

questions of the study. The quantitative data was first presented, analysed and 

discussed, then followed by the qualitative data.  
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  Research Question 1: What manipulative materials are available 

at the early childhood education centres in Nkoranza North District?  

The first research question sought to find out manipulative materials available at the 

early childhood education centres in the Nkoranza North District. The result is 

presented in table 4.2.  

 Table 4.2: Manipulative Materials Available at The Early Childhood Education 

Centres in The Nkoranza North District. 

Statement/Item  M SD Interpretation 

Counters  3.82 1.35 Highly Yes 

Bundle of sticks 4.15 1.18 Highly Yes 

Playing cards 3.75 1.40 Yes 

Bottle tops 3.74 1.37 Yes 

Number cards  4.32 1.02 Highly Yes 

Clock  3.32 1.52 Yes 

Number charts 4.20 1.20 Highly Yes 

Average M and SD Score 3.90 1.29 Highly Yes 

Source: Field Data (2021)          N = 40       

Key: M = Mean, SD = Std. Deviation. Mean score range = 1.00 – 1.79  strongly 
disagree (Highly No), 1.80 – 2.59  disagree (No), 3.00 – 3.79  agree (Yes) and 
3.80 – 5.00  strongly agree (Highly Yes)  

Results presented in table 4.2 reveals an average mean value of 3.90 which implies 

that respondents were much aware of the manipulative materials available at the early 

childhood education centres in the Nkoranza North District. The average standard 

deviation of 1.29 also implies that respondents accept that those manipulative 

materials indicated in the questionnaire were available at the early childhood 
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education centres in the Nkoranza North District. Specifically, all of the respondents 

were within the mean score range of 3.00 – 5.0 which shows that all of the 

respondents were in agreement with the statement or accepted the statement. For 

example, counters attracted a mean score of 3.82 (SD = 1.35); bundle of sticks also 

attracted a mean score of 4.15 (SD = 1.18) and playing cards attracted a mean score of 

3.75 (SD = 1.40). In addition, bottle tops had a mean score of 3.74 (SD = 1.37); and 

number cards had a mean score of 4.32 (SD = 1.52). Finally, clock had a mean score 

of 3.32 (SD = 1.52); and number charts also attracted a mean score of 4.20 (SD = 

1.20). 

 The evidence gathered from the data in Table 4.2 indicates that manipulative 

materials are available at the early childhood education centres in Nkoranza North 

district. It emerged from the results that majority of the kindergarten teachers viewed 

bundle of sticks, number cards and number charts as manipulatives available at the 

early childhood education centres. This finding implies that the availability of 

manipulative materials such as bundle of sticks, number cards and charts was used by 

kindergarten teachers to teach numeracy. These findings are in consistent with that of 

NCTM (2000) observation, who observed that most manipulatives in the early grade 

classroom include base-ten blocks, counters, three-dimensional geometric models, 

tangrams, geoboards, spinners, and fraction rods. According to Shichida (2008), 

numeral card learning for children is quite popular as a playful means to introduce 

children to new numbers, images, or concepts which makes it easy to learn and help 

children in their memorization skills. It emerged from the result that other 

manipulative materials such counters; bottle tops; and clock were also available at the 

early childhood education centres. According to Azuka and Kurumeh (2013), the use 
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of counters helps to concretize numbers in the various number bases other than base 

ten. Hence, teachers are encouraged use manipulatives such counters to introduce 

numeracy topic like number bases to students in schools. 

 The findings above were further buttressed by the qualitative data. The 

researcher interviewed four School Improvement Support Officers and one 

kindergarten coordinator views on the availability of manipulative materials at the 

early childhood education centres in the Nkoranza North District.  

One of the participants expressed that: 

Manipulative materials for teaching numeracy are inadequate in 

supply. Hence, most kindergarten teachers supervised do provide 

counters, bottle tops and small sticks for learners during numeracy 

lessons.  I can conclude that these are the manipulative materials I 

mostly see in kindergarten classrooms (School Improvement 

Support Officer, 1). 

Another participant said, 

From my supervision, I realised that in most early childhood 

centre kindergarten teachers barely use enough manipulative 

materials in teaching numeracy. The ones available are the bottle 

tops, counters, counters, and sometimes number cards which 

makes lesson boring to learners (School Improvement Support 

Officer, 2). 

One of the participants was of the view, 

I recall that I assisted some school heads to get some manipulative 

materials from the district education office such as numeral cards, 

number charts, shells and counters (School Improvement Support 

Officer, 3). 
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Another participant also lamented that, 

From the early childhood centre visited, I realised that the district 

education office has provided less manipulative materials for 

kindergarten teachers to use to teach numeracy. A few 

manipulative materials such as counters and bottle tops are 

available now (School Improvement Support Officer, 4). 

Finally, one of the participants said that,  

Only few of the K.G teachers use manipulative materials such as 

counter and bottle tops in teaching numeracy (Early Childhood 

Coordinator 1). 

The interview responses give credence to the finding that School Improvement 

Support Officers and Kindergarten Coordinator have different views on the 

availability of manipulative materials at the early childhood centre. The findings 

indicate that manipulative materials such as counters, number cards, shells, bottle 

tops, and small sticks are available at the early childhood centres in the Nkoranza 

North District. These findings corroborate the view of Dondieu (2001), who averred 

that using teaching and learning materials like bundle of sticks, counters, number 

charts in teaching mathematics helps to stimulate the interest of the child, make the 

class lively, involve the child in the lesson, higher participation in the lesson is 

assured, enhances memory retention and thereby be able to associate concepts and 

theories. Sowell (1989) and Ruzic & O’Connell (2001) found that availability of 

manipulative for teacher use have long term positive effect on student achievement by 

allowing students to use concrete objects to observe, model, and internalize abstract 

concepts. 
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  Research Question 2: What type of manipulatives do teachers use 

in teaching numeracy at the early childhood education centre in the Nkoranza 

North District? 

This research question sought to identify the type of manipulative materials 

teachers often use in teaching numeracy at the early childhood education centres in 

Nkoranza North District. The result is presented in table 4.3.  

Table 4.3: Type of Manipulative Materials Teachers Use in Teaching 

Numeracy at The Early Childhood Education Centres in Nkoranza North 

District 

Statement/Item  M SD Interpretation 

Geoboard 3.80 1.38 Highly Yes 

Cuisenaire rods 4.17 1.17 Highly Yes 

Multi-base block 4.27 1.08 Highly Yes 

Abacus 4.35 1.02 Highly Yes 

Colour and number tiles  4.27 .98 Highly Yes 

Dice 4.07 1.14 Highly Yes 

Pattern blocks 2.90 1.56 Highly No 

Average M and SD Score 3.97 1.19 Highly Yes 

Source: Field Data (2021)          N = 40       

Key: M = Mean, SD = Std. Deviation. Mean score range = 1.00 – 1.79  strongly 
disagree (Highly No), 1.80 – 2.59  disagree (No), 3.00 – 3.79  agree (Yes) and 
3.80 – 5.00  strongly agree (Highly Yes)  

 Results presented in table 4.3 reveals an average mean value of 3.97 which 

implies that respondents were much aware of the type of manipulatives they often use 

in teaching numeracy at the early childhood education centres in the Nkoranza North 

University of Education,Winneba http://ir.uew.edu.gh



77 
 

District. The average standard deviation of 1.19 also implies that respondents’ views 

on the type of manipulatives use in teaching numeracy at the early childhood 

education centres in the Nkoranza North District slightly varies. Specifically, majority 

of the respondents were within the mean score range of 3.00 – 5.0 which shows that 

majority of the respondents were in agreement with the statement or accepted the 

statement. For example, Geoboard attracted a mean score of 3.80 (SD = 1.38); 

Cuisenaire rods also attracted a mean score of 4.17 (SD = 1.17) and multi-base block 

attracted a mean score of 4.27 (SD = 1.08). In addition, Abacus had a mean score of 

4.35 (SD = 1.02); colour and number tiles had a mean score of 4.27 (SD = .98); and 

dice had a mean score of 4.07 (SD = 1.14). However, few of the respondents were in 

disagreement with the statement. For example, pattern blocks attracted a mean score 

of 2.9 (SD = 1.56). 

 The evidence gathered from the data in Table 4.3 indicates that Cuisenaire 

rods, multi-base blocks, Abacus, dice, colour and number tiles are types of 

manipulatives materials teachers often use in teaching numeracy Nkoranza North 

district. These findings corroborate with Furner and Worrell (2017) findings, who 

found that teachers often use manipulatives such as paper money, buttons, blocks, 

Cuisenaire rods, tangrams, geoboards, pattern blocks, algebra tiles, and base-ten 

blocks in teaching mathematics. These manipulatives provide teachers with a great 

potential to use their creativity to do further work on the mathematics concepts 

instead of merely relying on worksheets. Consequently, students learn numeracy in an 

enjoyable way, making connections between the concrete and the abstract. Pouw, 

VanGog, & Paas (2014) indicate that when students interact with these manipulatives 

their reasoning resources are focused on those objects. Students use the interaction 
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with manipulatives to learn more and to gain a better understanding of mathematical 

concepts. 

 In support of the above assertion, the researcher did classroom observation. 

The researcher observed the type of manipulative materials kindergarten teachers 

often use while teaching numeracy. The result is presented in table 4.4. 

Table 4.4: Observation guide on types of manipulative materials 

Type of Manipulative Materials Frequency Percentage (%) 

Abacus and bundle of sticks 

Geoboard and dice 

Multi-base blocks 

12 

22 

6 

30.0 

55.0 

15.0 

Total 40 100.0 

What teachers do when manipulative materials 
are not promptly supplied? 

They use materials within their environment  

Improvisation 

The use of chalk board illustration 

 

4 

14 

22 

 

10.0 

35.0 

55.0 

Total           40 100.0 

Source: Field Data (2021) 

 During the classroom observation, the researcher observed that one of types of 

manipulative materials kindergarten teachers often use were Geoboard and dice (22; 

55%), Abacus and bundle of sticks (12; 30%), and Multi-base blocks (6; 15%). In the 

case when manipulative materials are not promptly supplied, 10% of the kindergarten 

teachers use the materials in the environment, 35% of the kindergarten teachers 

improvise whilst 55% of the kindergarten teachers use chalk board illustration. As 

Jones (2017) indicate that popular manipulatives used in mathematical instruction 
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include: blocks, Popsicle sticks, Abacus, toothpicks, Styrofoam cups, containers, 

Geoboards, candies, and various other counting objects. In addition, Kalejaiye (2004) 

argued that, the selection of a variety of manipulatives often follows the choice of 

methods of teaching mathematics in primary schools. This is because primary school 

children are at the concrete operational stage – the stage when they learn working 

with physical objects. The manipulatives will enable them understand better the basic 

principles of mathematics, such as number relationships, the idea of Abacus and 

Bundle of sticks among many others. 

Moreover, it was observed that majority of the teachers often use Geoboard 

and dice in teaching numeracy. According to Boggan, et al., (2010), geoboards are 

helpful when trying to identify simple geometric shapes such as squares, rectangles, 

circles, and triangles. Similarly, Loong (2014) found that a geoboard is also an ideal 

tool to explore how the area of a shape changes with the perimeter. Geoboards 

promote critical thinking as students investigate the relationships among shapes, area, 

and perimeter. 

  Research Question 3: What methods do teachers exhibit in 

teaching numeracy using manipulatives at the early childhood education centres 

in the Nkoranza North District?  

This research question sought to determine the methods teachers use in 

teaching numeracy using manipulatives at early childhood education centres in the 

Nkoranza North District. The result is presented in table 4.5.  
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 Table 4.5: Methods Teachers Use in Teaching Numeracy Using 

Manipulatives at Early Childhood Education Centres in The Nkoranza North 

District 

Statement/Item  M SD Interpretation 

Child centred 4.32 .91 Highly Yes 

Demonstration method 3.77 1.40 Yes 

Discussion method 4.12 1.11 Highly Yes 

Brainstorming 2.82 1.56 Highly No 

Group method  4.37 .83 Highly Yes 

Question and answers 3.87 1.32 Highly Yes 

Role play 4.15 1.29 Highly No 

Average M and SD Score 3.91 1.20 Highly Yes 

Source: Field Data (2021)          N = 40       

Key: M = Mean, SD = Std. Deviation. Mean score range = 1.00 – 1.79  strongly 
disagree (Highly No), 1.80 – 2.59  disagree (No), 3.00 – 3.79  agree (Yes) and 
3.80 – 5.00  strongly agree (Highly Yes)  

 Results presented in table 4.5 reveals an average mean value of 3.91 which 

implies that respondents know the methods to use in teaching numeracy using 

manipulatives at the early childhood education centres in the Nkoranza North District. 

The average standard deviation of 1.20 also implies that respondents’ views with 

regards to the skills they use in teaching numeracy using manipulatives at the early 

childhood education centres in the Nkoranza North District are similar. Specifically, 

majority of the respondents were within the mean score range of 3.00 – 5.0 which 

shows that majority of the respondents were in agreement with the statement or 

accepted the statement. For example, child centred attracted a mean score of 4.32 (SD 
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= 0.91); demonstration method also attracted a mean score of 3.77 (SD = 1.40) and 

discussion method attracted a mean score of 4.12 (SD = 1.11). In addition, group 

method had a mean score of 4.37 (SD = .83); questions and answers had a mean score 

of 3.87 (SD = 1.32); and role play had a mean score of 4.15 (SD = 1.29). However, 

few of the respondents were in disagreement with the statement. For example, 

brainstorming attracted a mean score of 2.82 (SD = 1.56). 

 The evidence gathered from the data in Table 4.5 indicates that in teaching 

numeracy using manipulatives at the early childhood education centres in Nkoranza 

North district, teachers’ different skills. It emerged from the results that, in teaching 

numeracy using manipulatives kindergarten teachers use skills such as child centred 

method, discussion method, grouping method, question and answer method, and role 

play at the early childhood education centres in the Nkoranza North district. These 

findings echo the view of Odum (2022) who found that most mathematics teachers 

use activity method, discussion and group method, deductive method, role play 

method, lecture and problem solving to teach mathematics.  

Hence, Madu (2014) cautioned that, Mathematics teachers should be free to 

use methods they consider suitable for their particular students under particular 

conditions. To be effective, the mathematics teacher must have a thorough 

understanding of a number of methods, their strengths, weaknesses and particular 

conditions under which they operate best. A number of different teaching methods 

can be used in the classroom setting. The method selected will depend on the learning 

objectives, the technological resources available, the overall course design and the 

instructor’s training. 
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 The findings above were further buttressed by the qualitative data. The 

researcher interviewed four School Improvement Support Officers and one 

kindergarten coordinator views on the skills teachers use in teaching numeracy using 

manipulatives at the early childhood education centres in the Nkoranza North District. 

The following were their responses. 

The teachers use the demonstration method to teach them (School 

Improvement Support Officer, 1).  

Teachers use demonstration method in teaching numeracy which 

involves both the learner and the teacher (School Improvement 

Support Officer, 2).  

Teachers always use role play method of teaching in numeracy 

(Early Childhood Coordinator, 1).  

Teachers often use demonstration method which encourage 

learners’ active participation and makes them feel free to explore 

new ideas (School Improvement Support Officer, 3) 

Teachers often use discussion and group method which helps 

learners to explain their ideas (School Improvement Support 

Officer, 4) 

The interview responses give credence to the finding that School Improvement 

Support Officers and Kindergarten Coordinator have similar views on the skills 

teachers use in teaching numeracy using manipulatives at the early childhood 

education centres in the Nkoranza North District. The findings indicate that teachers 

often use skills such as demonstration method, discussion and group method, and role 

play method in teaching numeracy using manipulatives at the early childhood centres 

in the Nkoranza North District. It is true that in teaching numeracy there must be a 

demonstration before letting the learners to do their own. Such demonstrations are so-
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called examples. According to Ramadhan and Surya (2017), the use of demonstration 

methods is effective in increasing students’ mathematical ability, especially in 

mastering mathematical concepts on the matter of multiplication operations. The 

demonstration method increases the students’ activeness and helps them in 

understanding the material, thus enhances their overall learning outcomes in 

mathematics.  

Also, NCTM (2000) indicate that the grouping method can be used during 

sorting lesson in numeracy with a lot of bottle tops, blocks, seeds etc., and the sorting 

can be done according to colours, shapes, size, texture, use etc. The discussion 

method too can be used by matching objects according to colours, shapes, size, use 

and the others. The role play method can also be used to learn ordering according to 

colours, shapes, sizes, and textures (NCTM, 2000). Hence, Piaget constructivist 

theory cautioned that in order for a child to understand numeracy well, he or she 

should interact with fellow peers. Therefore, the early grade classroom should allow 

interaction, pose some features such as teachers having a dialogue with pupils, and 

help the pupils to construct their own knowledge and pupils should work primarily in 

groups and collaborate (Hanley, 1994). 

 Research Question 4: What challenges do teachers face when using 

manipulatives in teaching numeracy in the Nkoranza North District? 

This research question sought to identify the challenges faced by teachers 

when using manipulative in teaching numeracy at early childhood education centres 

in the Nkoranza North District. The result is presented in table 4.6.  
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 Table 4.6: Challenges Faced by Teachers when Using Manipulatives in 

Teaching Numeracy at Early Childhood Education Centres in the Nkoranza 

North District 

Statement/Item  M SD Interpretation 

Limited classroom time 4.30 .91 Highly Yes 

Inadequate pedagogical knowledge 3.52 1.43 Yes 

Inadequate technological knowledge 3.02 1.51 Highly Yes 

Insufficient budget for 

manipulatives 

4.35 1.09 Highly No 

Lack of administrative support 4.20 1.04 Highly Yes 

Poor attitude of learners 3.57 1.28 Highly Yes 

Lack of availability of kits 3.40 1.31 Highly No 

Average M and SD Score 3.33 1.22 Yes 

Source: Field Data (2021)          N = 40       

Key: M = Mean, SD = Std. Deviation. Mean score range = 1.00 – 1.79  strongly 
disagree (Highly No), 1.80 – 2.59  disagree (No), 3.00 – 3.79  agree (Yes) and 
3.80 – 5.00  strongly agree (Highly Yes)  

 Results presented in table 4.6 reveals an average mean value of 3.33 which 

implies that respondents could easily identify the challenges they faced when using 

manipulatives in teaching numeracy at the early childhood education centres in the 

Nkoranza North District. The average standard deviation of 1.22 also implies that 

respondents’ views with regards to the challenges they faced when using 

manipulatives in teaching numeracy at the early childhood education centres in the 

Nkoranza North District looks alike. Specifically, majority of the respondents were 

within the mean score range of 3.00 – 5.0 which shows that all of the respondents 

were in agreement with the statement or accepted the statement. For example, limited 
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classroom time attracted a mean score of 4.30 (SD = 0.91); inadequate pedagogical 

knowledge also attracted a mean score of 3.52 (SD = 1.43) and inadequate 

technological knowledge attracted a mean score of 3.02 (SD = 1.51). In addition, 

insufficient budget for manipulatives had a mean score of 4.35 (SD = 1.09); lack of 

administrative support had a mean score of 4.20 (SD = 1.04); poor attitude of learners 

had a mean score of 3.57 (SD = 1.28) and lack of availability of kits attracted a mean 

score of 3.40 (SD = 1.31). 

 The evidence gathered from the data in Table 4.5 indicates that in teaching 

numeracy at the early childhood education centres in Nkoranza North district, 

teachers are faced with challenges when using manipulatives. It emerged from the 

results that, limited classroom time, inadequate pedagogical knowledge, inadequate 

technological knowledge, and insufficient budget for manipulatives are the challenges 

faced by teachers when using manipulatives in teaching numeracy at early childhood 

education centres in the Nkoranza North district. These findings align with the 

findings of Moch (2008), found in her study that one of the most common problems 

teachers face when using manipulatives is that they do not have time to include 

manipulatives as part of their lessons. There are many underlying factors affecting 

this including lack of availability of kits, insufficient budgets for manipulatives, lack 

of administrative support, and being overwhelmed with other classroom 

responsibilities. Additionally, the need to cover a large amount of curriculum quickly, 

limited classroom time, and the pressure imposed by standardized testing inhibits 

teachers from using manipulatives. Some teachers also claim that they do not have 

time to stay up-to-date on the latest findings, and this is what restricts them from 

utilizing manipulatives in their classrooms. (McNeil & Jarvin, 2007). 
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The findings above were further buttressed by the qualitative data. The 

researcher interviewed four School Improvement Support Officers and one 

kindergarten coordinator views on the skills teachers use in teaching numeracy using 

manipulatives at the early childhood education centres in the Nkoranza North District. 

The following were their responses. 

I think time allocated for numeracy instruction is too short for 

teachers to use manipulative materials (School Improvement 

Support Officer, 1).  

Teachers do not have enough knowledge of manipulative materials 

(School Improvement Support Officer, 2).  

There is no continuous professional training for teachers as to the 

use of manipulative materials (Early Childhood Coordinator, 1).  

Teachers work load prevents them from using manipulative 

materials to teach numeracy (School Improvement Support Officer, 

3) 

High cost of preparing some manipulative materials prevents 

teachers from using them in class (School Improvement Support 

Officer, 4) 

The interview responses give credence to the finding that School Improvement 

Support Officers and Kindergarten Coordinator share similar views on the challenges 

teachers face when using manipulatives in teaching numeracy at the early childhood 

education centres in the Nkoranza North District. The findings indicate that limited 

time allocation in class, high cost of preparing manipulative materials; teachers’ 

workload prevents them from using manipulative materials, teachers do not have the 

knowledge as to how to use manipulative materials to teach numeracy were the 

challenges faced when using manipulative materials in teaching numeracy. These 
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findings are also in tandem with the views of other researchers (Odum, 2022; Larkin, 

2016; Petersen & McNeil, 2014; West, 2018) who found that teachers knew the 

benefits of manipulative materials in learning; two factors challenged their use in the 

classroom: non-availability and inadequate supply of manipulative materials, and the 

high cost of preparing some manipulative materials. Larkin (2016) added that 

although the students loved the physical manipulative the best, the cost of the 

balancing beams was a huge factor.  
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CHAPTER FIVE 

SUMMARY, CONCLUSION, AND RECOMMENDATIONS 

5.0 Overview 

This chapter presents an overview of the entire work. It contains the summary 

of the study, key findings, and the recommendations made. It also presents some 

suggested topics that could serve as based for further research.  

5.1. Summary  

The study examined the teachers’ use of selected appropriate manipulative 

materials in teaching numeracy at early childhood centres in the Nkoranza North 

District of the Bono East Region. It attempted to find out manipulatives materials 

available at the early childhood education centres in the Nkoranza North District. 

identify the type of manipulative materials teachers often use in teaching numeracy at 

the early childhood education centres in Nkoranza North District, Determine the skills 

teachers use in teaching numeracy using manipulatives at early childhood education 

centres in the Nkoranza North District, and identify the challenges faced by teachers 

when using manipulatives in teaching numeracy at early childhood education centres 

in the Nkoranza North District. Questionnaires, interview guide, and observational 

guide were used to collect data for the study. The sample size for study was forty-five 

(45) including forty (40) kindergarten teachers, four (4) School improvement support 

officers and one (1) early childhood coordinator. Purposive sampling and simple 

random sampling techniques was used in this study. Descriptive statistical tools such 

as frequencies and percentages were employed to analyse the quantitative data while 

thematic approach was used analyse the qualitative data.  
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5.2 Key Findings  

The following were the major findings that emerged from the study:  

1. The study findings reveal that counters, bundle of sticks, bottle tops, number 

cards and number charts were the manipulatives materials available at the 

early childhood education centres in the Nkoranza North District.  

2. Again, the study findings reveal that geoboard, Cuisenaire rods, base-10 

blocks, abacus, dice, colour and number tiles were the type of manipulative 

materials teachers often use in teaching numeracy at the early childhood 

education centres in Nkoranza North District,  

3. Moreover, child centred method, discussion method, grouping method, 

question and answer and question method, and role play were the methods 

teachers use in teaching numeracy using manipulatives at early childhood 

education centres in the Nkoranza North District 

4. Finally, limited classroom time, inadequate of pedagogical knowledge, 

inadequate technological knowledge and insufficient budget for manipulative 

were the challenges faced by teachers when using manipulatives in teaching 

numeracy at early childhood education centres in the Nkoranza North District. 

5.3 Conclusion  

This study discovered that many kindergarten teachers' ignorance resulted in 

their inability to use appropriate manipulative materials during numeracy lessons. The 

majority of them lacked knowledge of manipulative materials and were unwilling to 

learn and improve themselves. Indeed, the younger kindergarten teachers were 

expected to keep up to date and to make numerous inquiries from their colleagues in 

other places regarding the teaching of numeracy at the kindergarten. Because 
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kindergarten class involves a variety of activities, and we now live in a modernized 

world where things are constantly changing. Availability and adequacy of appropriate 

and need manipulative materials including counters, bottle tops, colours, shapes, dines 

block, casiniarrodes, number cut-out shapes, etc., it would enhance the kindergarten 

teachers to select and use the appropriate manipulative materials. It also gives the 

kindergarten teachers in depth knowledge about the existence of manipulative 

materials to be able to use them properly at the appropriate time and appropriate 

lesson to match the various topics in the kindergarten syllabus, which could cartel 

abstract learning. This would aid child centred learning which brings about pupil 

participation in the numeracy lesson and help build children's numeracy skills which 

will help their future academic progress. The use of appropriate manipulative 

materials by other K.G teachers who feel lazy or unprepared to use will be compelled 

or encouraged to improvise themselves and use numeracy lesson which will make the 

lesson interesting and steal the attention of the pupils and prevent abstract learning. 

This will improve the children's numeracy skills. 

 
5.4 Recommendations  

Based on the findings and conclusion, the following recommendations were made 

for possible consideration and implementation:  

1. Thorough and serious in-service training for kindergarten teachers should be 

organized by GES on the type of manipulative materials that should be used 

within the developmental level during numeracy lessons and should match the 

topic teaching in that particular lesson, and also try to involve School 

improvement supervise officers, head teachers, and early childhood 
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coordinators so they can monitor and supervise them on proper and consistent 

usage to fit the particular lesson. 

2. The government and the Ghana Education Service should always try to make 

appropriate manipulative materials available and ready during the numeracy 

lesson and to fit the curriculum topics. 

3. NGOs, philanthropists, religious organizations, and natives from other 

countries should try to provide kindergarten schools with the necessary 

manipulative materials to aid in the wage of manipulative materials in 

teaching numeracy lessons in order to prevent abstract learning of numeracy. 

4. Kindergarten teachers and their coordinators should be engaged in proper and 

serious workshops every term on how to improvise proper and needed 

manipulative materials to fit the particular topic and lesson they teach to 

eradicate abstract learning. School Improvement Support Officers, Early 

childhood Coordinators, Head teachers and other leaders in District Education 

Office should be engaged in a well prepared in-service training on how to 

supervise K.G Teachers numeracy lesson with appropriate manipulative 

materials.  

5.5 Suggestions for Further Research  

The study was done in only kindergarten level in Nkoranza North District 

only; therefore, the researcher is recommending that the scope of the studies should be 

expanded to include the lower primary, upper primary, JHS, and Senior High Schools. 

And should be expanded in several Districts. This will help Ghana Education Service 

and other stakeholders to determine the magnitude of this phenomenon and address it 

appropriately at the appropriate time. 
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APPENDIX: 1 

APPENDIX A 

UNIVERSITY OF EDUCATION, WINNEBA 

DEPARTMENT OF EARLY CHILDHOOD EDUCATION 

QUESTIONNAIRE FOR KINDERGARTEN TEACHERS 

I am Mphil student at the University of Education, Winneba (North Campus), 

researching the topic: Teachers’ use of manipulatives in teaching numeracy at early 

childhood centre in the nkoranza north district of bono east, Ghana. I am gathering 

information for the aforementioned study. As a kindergarten teacher, you have been 

chosen as one of the favourable respondents. The questionnaire is in five parts. The 

first part seeks basic information about you, the second part also seeks your views on 

manipulatives materials available at the early childhood education centres, the third 

section seeks your views on type of manipulative materials teachers often use in 

teaching numeracy at the early childhood education centres, the fourth part seeks your 

views on the skills teachers use in teaching numeracy using manipulatives at early 

childhood education centres and the fifth part also seeks your views on the challenges 

faced by teachers in teaching numeracy at early childhood education centres. Your 

cooperation and objective responses will provide the study with the necessary data. 

All information will be kept strictly confidential and used solely for the purposes of 

this study. 
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SECTION A 
BACKGROUND INFORMATION OF RESPONDENTS 

Kindly tick (√) where appropriate  
1. Sex (select as appropriate) 

Male   

Female   

 
2. Age Range (select as appropriate) 

Age Range/Years 26 – 35  36 – 45 46 – 55 56 years 
and above 

Select      

 
3. Academic Qualification (select as appropriate) 

Academic 
Qualification 

First Degree HND DBE O’Level 

Select      

 
4. What is your rank in your teaching profession? (select as appropriate)  

Rank Assistant 
Director II 

Principal 
Superintendent 

Senior 
Superintendent 

I 

Senior 
Superintendent 

II 

Teacher 

Select       
 

5. What class do you teach? (select as appropriate) 
Present class Kindergarten 

1 
Kindergarten 

2 
Select    

 
6. How many years have you been teaching at the kindergarten level? (select as 

appropriate) 
Duration 
Served 

Less than 5 
years 

6 – 10 
years 

11 – 15 
years 

16 – 20 
years 

More than 21 
years 

Select       

 
7. Professional Qualification (select as appropriate) 

Professional 
Qualification 

Graduate 
professional 

Graduate non-
professional 

Diploma 
professional 

Diploma non- 
professional 

Select      
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SECTION B 

MANIPULATIVES MATERIALS AVAILABLE AT THE EARLY 
CHILDHOOD EDUCATION CENTRES IN THE NKORANZA NORTH 

DISTRICT. 
In this section, you are required to give your ratings on the manipulatives materials 

available at the early childhood education centres. The scale given in Table 1 

indicates the weighting assigned to the responses. 

Table 1 

5 4 3 2 1 
Strongly 
Agree 

Agree  Not sure  Disagree  Strongly 
Disagree 

 
For each of the statement in Table 2, tick (√) as appropriate to indicate the degree to 

which you rate the manipulatives materials available at the early childhood education 

centres.  

Table 2 

# Statement 5 4 3 2 1 

1 Counters       

2 Bundle of sticks      

3 Playing cards      

4 Bottle tops      

5 Number cards       

6 Clock       

7 Number charts      
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SECTION C 

TYPE OF MANIPULATIVE MATERIALS TEACHERS OFTEN USE IN 
TEACHING NUMERACY AT THE EARLY CHILDHOOD EDUCATION 

CENTRES IN NKORANZA NORTH DISTRICT 
In this section, you are required to give your ratings on the type of manipulative 

materials teachers often use in teaching numeracy at the early childhood education 

centres. The scale given in Table 3 indicates the weighting assigned to the responses. 

Table 3 

5 4 3 2 1 
Always Frequently  Sometimes Seldom Never 

 
For each of the statement in Table 4, tick (√) as appropriate to indicate the degree to 

which you rate the type of manipulative materials teachers often use in teaching 

numeracy at the early childhood education centres.  

Table 4 

# Statement 5 4 3 2 1 

1 Geoboard      

2 Cuisenaire rods       

3 Base – 10 blocks      

4 Abacus      

5 Colour and number tiles       

6 Dice       

7 Pattern blocks       
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SECTION D 

SKILLS TEACHERS USE IN TEACHING NUMERACY USING 
MANIPULATIVES AT EARLY CHILDHOOD EDUCATION CENTRES IN 

THE NKORANZA NORTH DISTRICT 
In this section, you are required to give your ratings on the skills teachers use in 

teaching numeracy using manipulatives at early childhood education centres. The 

scale given in Table 5 indicates the weighting assigned to the responses. 

Table 5 

5 4 3 2 1 
Strongly 
Agree 

Agree  Uncertain  Disagree  Strongly 
Disagree 

 
For each of the statement in Table 6, tick (√) as appropriate to indicate the degree to 

which you rate the skills teachers use in teaching numeracy using manipulatives at 

early childhood education centres.  

Table 6 

# Statement 5 4 3 2 1 

1 Child centred method      

2 Demonstration method      

3 Discussion method      

4 Brainstorming      

5 Grouping method      

6 Question and answer method      

7 Role play       
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SECTION E 

CHALLENGES TEACHERS FACE WHEN USING MANIPULATIVES IN 
TEACHING NUMERACY AT EARLY CHILDHOOD EDUCATION 

CENTRES IN THE NKORANZA NORTH DISTRICT 
In this section, you are required to give your ratings on the challenges teachers face 

when using manipulatives in teaching numeracy at early childhood education centres. 

The scale given in Table 7 indicates the weighting assigned to the responses. 

Table 7 

5 4 3 2 1 
Strongly 
Agree 

Agree  Not sure  Disagree  Strongly 
Disagree 

 
For each of the statement in Table 8, tick (√) as appropriate to indicate the degree to 

which you rate the challenges teachers face when using manipulatives in teaching 

numeracy at early childhood education centres.  

Table 6 

# Statement 5 4 3 2 1 

1 Limited classroom time      

2 Inadequate of pedagogical knowledge       

3 Inadequate technological knowledge      

4 Insufficient budgets for manipulatives      

5 Lack of administrative support       

6 Poor attitude of learners      

7 Lack of availability of kits      
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APPENDIX B 

UNIVERSITY OF EDUCATION, WINNEBA 

DEPARTMENT OF EARLY CHILDHOOD EDUCATION 

Interview Guide for School Improvement Support Officers and Kindergarten 

Coordinators  

1. During your supervision, what manipulative materials are available at the 

early childhood education centres in the Nkoranza district? 

2. In using the available manipulative materials, what skills or methods do 

teachers often use in teaching numeracy at the early childhood education 

centres in the Nkoranza district? 

3. What challenges do you think teachers face when using those available 

manipulative materials in your district? 
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APPENDIX C 

OBSERVATIONAL GUIDE 

School………………….      Name of observer………………….. 

Class………………………… 

The purpose of this form is to provide information about the type of manipulative 

materials use in teaching numeracy at the Kindergarten level. 

N/O Types Frequently  Sometimes Not at all 

1.  Abacus    

2.  Bundle of Sticks    

3.  Dice    

4.  Multi-base block    

 What teachers do when manipulative materials are not promptly 

supplied 

5.  Improvisation     

6.  Use materials in the environment    

7.  Use chalk board illustration     
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