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ABSTRACT

The study investigated the impact of instructiomaterials of performance on number writing
among pre-school children in Kamukuniji Districtidtzestigated the importance of instructional
materials, examined the number writing activitiesel by children to acquire number writing
skills, errors children make in number writing aslivas the impact of in-servicing of pre-school
teachers to facilitate number writing activitiegtwihe aim of enhancing children’s performance
in number work positively. The research design uaed quasi experimental. It had control
group and experimental group whose data was tasutat the pre-test and post-test observation
checklist. The 5 pre-schools head teachers andetSghool teachers completed questionnaires
which were analyzed using both qualitative and ¢tative methods. Children in the
experimental groups who used instructional materiahctivities performed better than the other
two groups. Their number writing skills, number seqce, number shaping, number sizing and
number alignment performance improved tremendodsky to active involvement in activities
that used instructional materials. Their level aimber reflection errors, number omission,
number sizing, number spacing greatly reduced. Use of instructional materials helped the
children to use their senses as well as developimfgiren motor muscles and eye hand
coordination. Those with special needs were eallgcted. Material used helped to identify
children’s different multiple intelligences as wal children’s interest and ability which helped
in grouping them. The use of materials engagedianl in activities and this provided a most
effective means of clarifying many mathematical aapts and relations through experience of
associating them directly with physical things. ¥ty methods increase concentration,
perception and retention. Teachers learnt that toefyd use children’s errors as learning agents
to understand the child’s thinking and hence becamigasis of assisting the children. The
materials helped children to use their sensesegsittodeled and destroyed as well as feeling the
materials. They were also actively involved in npartétion of different materials. This helped in
detecting children’s weaknesses such as eye hamdioation and motor muscle problems and
this enhanced an opportunity for early interventadran early age. The researcher found the
ECDE teachers had not been in-serviced for a long &nd the issue needed to be addressed
urgently. The report recommended the need to examther factors that may be affecting
children’s performance in number writing as welladiser factors contributing to errors children

make in number writing.
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CHAPTER ONE
INTRODUCTION

1.1 Background to the study

Pre-school years are very important in the lifeaafindividual. The foundation for learning
mathematics and the basic attitudes is laid duthreg first five years of life. To stimulate
mathematics learning and to foster health graamith development, children should be provided
with appropriate materials, guidance, stimulatiod aare. Children acquire mathematics skills
at an early age. In the pre-school, the teachenldhouild on and continue developing these

skills and concepts through appropriate actividied materials (Mwaura, 1984).

According to (Hobart and Jill, 1999) instructiomahterials plays a vital role in teaching and
learning at various levels of education, especiatlpre-school level, where a strong foundation
is needed. Materials usually employed in the pradooof instructional materials are to serve as
teaching and learning aid. These materials inctligy, plasticine, polythene paper, glue, papers,
beans, carton, wood, soft stones, coloured chalkscils, scissors, crayons, tracing papers etc.
Most of these materials are obtained from the obils immediate environment. These
materials are readily available and easily mantedlaThey are remarkably light in weight.
According to the United Nations Convention for Rggbf Children (U. N. C .R. C) education is
a fundamental human right. In Kenya, the governntamiugh the MOEST realized the need for
improvement of E.C.E .and ratified the (1990) JemtWorld Conference on Education for All
(EFA) and the world education forum in Dakar, Sexie@000) where use of instructional

resources in pre-school was recommended.



In the Jomtien and Dakar conferences (Muiji & Rdgsp2011) underscored the importance of
instructional resources in ECE for purposes of maprg children’s learning. Availability of
instructional resources enhances the effectiveaobsshools as these are basic things that can
bring about good academic performance in the learfide successful learning of a pre-school
depends on how the teacher plans, organizes andgesrher class and particularly in the
productions, use and storage of materials. Theh&gashould ensure to create a rich learning
environment, appreciate what children learn by d@nd bring children’s environment closer to

the classroom environment by using local resoufidgsu, 2010).

The child-centered method places the child at #reral point of learning. The child is involved
in his own learning. The child learns by doing ars#gs his/her own senses. The child controls
the speed at which he/she learns new ideas. Taefaohe teacher involves encouraging guiding
and providing materials required for learning. Tthacher needs to encourage children to take
part in the planning of their activities and inlecting materials. The teacher needs to provide
children with a lot of materials and activities begng with those materials that children are
familiar with. Children learn through their sensd@hey handle what is at hand. Materials
resources help children to look, feel, listen, $melste, imagine and dream about things

(Mwaura, 1984).

Young children are active by nature and learn betteen not over-controlled. They need to be
encouraged to take part in many learning activsigsh as modeling numbers and order them in
sequence. Children trace numbers in pairs. Oneal ¢tolds the number cut-out on the paper
while the other one traces. Tracing numbers orkthapers is done by children. Children cut
round written or traced numbers. These numbers@oaired by children using crayons, flowers,

leaves and coloured chalks. Children weave anchstitmbers. Others do number puzzle where
2



different parts of a number are joined togetheotm a number. Mosaic and collage where glue
is used and various seeds like beans, maize, graems and rice help children write numbers.
Using of potatoes and colors help children printnbars as well as joining dot activities.
Children also write numbers using concrete materige chalks, stones, charcoal (Mwaura,
1984). At the end children learn number formatiommber sequence, number shaping, number

sizing, number recognition and number alignmenbdkka F, 2009).

Children work in groups and learn to share mater@ad ideas. The teacher needs to encourage
the children to help one another so that they wodependently when the teacher is helping
other children or is engaged in other activitiesthis way, children learn to respect each other’s
abilities and ideas. The teacher ensures that rehildvork is displayed for others to see
(Mwaura, 1984). What children have done is kepthia environmental studies corner in the

class. This caters for different interests as aglindividual differences.

According to (Mutunga and Breakell, 1992) mathensabtf ancient Egypt was concerned with
problems in arithmetic and the stress was on maatise. Much near the modern times, th8 17
century saw considerable development in the histdrynathematics. According to (Muiji &
Reynolds, 2011) the International Education Asdama(lEA) has studied the mathematics
performance of children from a large number of d¢oes on three occasions. The first
international mathematics study (FIMS) took placehie 1960’s. More recently the SIMS took
place in the 1980’s and then, the on-going TISSiexout in the past decade have produced
valuable data on comparative performance of cmldnedifferent countries in various aspects of
mathematics. According to (Tucker, 2010), younddren need to be active in their learning
“Hands on” and “brains on”. It is known that youcigjldren learn best through practical activity.

Discovery and investigations are treated as agtatg@art of doing mathematics (Martin, 2011).
3



However the aim of mathematics education has velgtiremained unchanged. (Taiwo, 1974)
indicated that, it should be the aim of mathema#idacation to enhance the usefulness of an
individual in his contribution to the economic demment of society and the economic stability
of self. Mathematics education assists one to thstrkight, solve problems and function
effectively as a civilized state. (Kinyanjui, 200e@9serts that mathematics becomes not only the
key to opportunity but as a tool of living. Mathetima is a way of thinking and reasoning which

enhances education of a man no matter what plaite isociety (Taiwo, 1974).

It is also quite useful for the development of tagithinking and reasoning. These are essential
ingredients in mental development and there is neegromote their development. (Kibui,
1993), say that mathematics is indispensable dues tmfluence in other fields of study like
physical sciences, economics and engineering. Asaspires to join these professions, one must

have a thorough knowledge of mathematics.

According to (Macharia, 2009) many teachers worlp@aor and depressed environments with
scant resources and little motivation. Mathematissa subject is activity oriented and the
mastery of mathematics concepts cannot be fullyjeseld without the use of instructional
learning materials. The teaching of mathematichaut learning materials certainly results to
poor performance. (Franzer, 1992) stressed thpatpofessionally qualified teacher no matter
how well trained would be unable to put his ideato ipractice if the school setting lacks

equipments and materials necessary for him/heatslate his/her competency into reality.

Mathematics utilization value is one of the mostognized attribute. It is surely this perception
which has given the subject its unquestionable ecdsopy status. It should be noted that,

mathematics concepts are required by both the yamigthe old in their daily activities. In



1998, the government of Kenya through the Ministiyducation and the government of Japan
through Japan International Cooperation AgencyAJI§tarted a technical cooperation project
known as Strengthening Mathematics and Sciencesn8ary Education (SMASSE, 2004) in
Kenya. This was due to the declining performaneednes observed in science subjects such as

mathematics over the years in Kenya which has bened on many factors such as resources.

In 2003, the M.o.E started a distant learning a®tios Primary school teachers known as School
Based Teacher Development (SBTD) where in-serviaming in mathematics, sciences and
English subjects were addressed in the entire cpimsubjects which were performing poorly.
The teaching methodologies and materials were adéldeand the course took six months
(Kiptoon, 2000). It was distance learning in-seevimurse where teachers were not removed
from their pupils for the in-service. The courselexed collaborative learning and organization
of resources. Teachers were in-serviced on matlesnatience and English due to their poor

performance in KCPE over the years.

In our current educational system, pre-school etitutas not free and it’'s the responsibility of
parents to buy instructional materials as well agnpent of teachers through payment of school
fees. Kamukuniji District falls in the category whenany parents belong to low income earners.
Most of them perform petty jobs and hence lack @écuate payment of school fees. This
enhances lack of adequate teaching instructiondkemats. Therefore the development of
equipping ECE with instructional materials has bpearly done due to lack of funds. There is a
scant instructional material to enhance number invgitskills. Through children active
involvement in activities many mathematical errarade by children would be reduced and
hence impact positively to children’s mathematiesfgrmance. This study investigated whether

material resources used in number writing skillsd hgignificant impact in minimizing
5



mathematics learning difficulties and eradicatimges children make in number work from an
early age. The table below is evidence that mathiesngerformance from standard one has been

on the decline as tabulated below.

Table 1.1 Kamukunji District standard 1 term 1 mathematics performance.

Year Term 1 (2011) Term (2012) Term 1 (2013) Tér(@014)

Mean score 90.07 88.43 85.44 83.75

Source: MEO Kamukuniji District.
The above table shows a declining performanceaindstrd 1 term 1 in mathematics performance

for the last 4 years (2011-2014)

Table 1.2 Kamukunji District KCPE results mean scoe 2010-2012

Year 2010 2011 2012

Mean score 44.04 44 .48 46.85

Source: KNEC
The table above is evidence that mathematics has performing poorly in this district. This
performance shows the average score in the 3 year010 — 2012) an average aggregate D

for all children in Kamukunji District and this taiite regrettable.

1.2 Statement of the problem

Curriculum designers in Kenya have not adequatefjgssted on how to address the number
writing skills in any of the mathematics topic metsyllabus and lower primary. However it has

been observed that learner experience difficultiasumber formation, number shaping, number

6



sizing, number alignment which impacts negativelyhildren’s performance. The researchers
concern in the whole district was on poor numbadting/formation. There is also a problem of
spacing of numbers, omission of numbers, reflecitbnumber, number alignment. They have
contributed greatly in lowering the performancesténdard | mathematics. The researchers
concern also addressed in-servicing of teachemsuomber formation, number spacing concepts
and errors children make in number work as welhgsovisation of materials by both teachers
and children. The researcher investigated how tyuaksurance and standards officers were

enhancing capacity building in performance in numierk.

1.3 Purpose of the study

The purpose of this study investigated the effédnstructional materials on performance on

number writing/formation.

1.4 Research objectives

The study sought to achieve the following objeciue relation to the teaching and learning of

number writing among pre-school children in Kamykistrict.

i) To investigate the importance of instructional mate on performance in number writing
activities.

i) To establish material used in number writing atitgi that enhances performance in number
writing.

iii) To examine the effect of materials on minimizingoes children make in number writing.

iv) To investigate the impact of in-servicing teachens material improvisation for number

writing activities.



1.5 Research questions

The study was designed and expected to providei@atuto the following questions in relation

to the teaching and learning of number writing/fation among pre-school children in

Kamukuniji District.

i) What is the importance of instructional materiatsemhancing number writing concepts
in relation to performance in number work?

i) Which materials would be used in number writing\dités to enhance performance in
children’s number work?

iii) What is the effect of materials on minimizing egrghildren make in number writing?

iv) Which materials would teachers be in-serviced tprovise to enhance performance for

number writing?

1.6 Significance of the study

The study helped teachers to identify differenttipld intelligences in children and hence build
on children’s potential. Teachers at an early ageahle to identify special needs and learning
difficulties such as eye hand co-ordination andyéinmotor difficulties and ensure they are
addressed at an early age in children. The childrerhelped to use age appropriate instructional
materials and engage in activities to acquire nunmabbging readiness, shaping number, number
sizing, number recognition, number sequencing,cldgreasoning, the strengthening of finger
motor muscles and reduce errors made in numbemgriCollaborative learning in tracing is
enhanced and social skills of sharing material$ld@n appreciating others finished work which
enhances the building of their self esteem. Thizypohakers are helped to bring awareness to all
schools on the impact instructional resources helpradicate errors children make in number

writing e.g. number reflection, omission of numbemsmber alignment and number sizing. The
8



teacher usage of improvised materials which arehitd’s immediate environment facilitates
transition of children to primary schools easilaréht’'s active involvement in the funding and
the provision of instructional materials create @odj relationship between them and the

teachers/stakeholders.

1.7 Limitation of the study

The study was limited to quasi experimental regedssign. It is hard to know if responses are a
true reflection of reality. Further teachers regemwere a true aim of the researcher. A lot of
instructional materials are needed to enable ahiléngage in activities. The pre schools are not
funded by the government and lack of parents pmogithoth resources and materials results to
children being taught theoretically. Teachers wdk Icreativity and are unable to improvise on
the much needed materials will lay a poor mathessdtiundation for children at their formative
stage. Untrained teachers are not able to faeilitae children’s activities effectively due to lack
of expertise and skills. Extraneous variables sashhome background of children are not
included. The research was conducted in an urbiimgeaevhere many teachers and parents
discourage children to use clay and mud so thatdio@’t soil themselves. The study was taken
only in Kamukunji Districts and therefore, othet®sld replicate the same in other areas. The
researcher was not very sure whether the findifglsi® study can be generalized in other areas

other than Kamukuniji (Eastleigh Zone). If it happgih must be done with caution.



1.8 Delimitation of the study

The study was limited to the children sampled ie-gchools in Kamukunji Districts. Some of
their teachers were chosen to ensure adequatecdi¢ation. All the head-teachers of the
sampled primary schools were included as respoadanthe research study. It involved pre-
school children in Kamukunji District public scheahnd their use of instructional materials to
carry out number writing activities in their immatk environment. Teacher’s active engagement
in facilitating children in the use of instructidnanaterials helped children in number

formation/number writing.

The head teachers who are the school managersdptbtine materials and support the pre-
school teachers. The stakeholders were involveatamision of the much needed materials and
resources. The community/parents active involvenierthe provision of materials and also
resource people. The MEO and the TAC tutors wersgettsitize parents on the importance of
paying schools levies that is used to provide tliehmeeded instructional materials. The TAC
tutors were to in- service pre-school teachers wmber formation, number spacing, errors in

number alignment as well as omission of numbersimber writing activities.

1.9 Basic assumptions

The study adopts the following assumptions: - Numbeting activities are an easy task and
children can write correctly without any activitpvolvement. All pre-school teachers use
instructional resources to teach number writindlskMaterials are adequately available in pre
schools for use during mathematics activities. Paeents, school heads and stakeholders
provide materials as required by different schaolsnable children model, trace, colour, draw,

print and do number puzzle together. Mathematics @sfficult subject and only a few smart
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children do it well. Teachers and parents actiy@yticipate in the improvisation of materials

from children immediate environment.

Errors children make disappear with time as childrentinue doing number work. The MEO,
and TAC tutors supervisors are actively involvedupervising the work going on in the ECDE
centres. Often in service courses are held foreras capacity building. All children do easily
carry out the number formation activities. That 8td | Kamukuniji Division mathematics exam
was an acceptable measure of children performannember formation. The respondents gave

honest and reliable information as they respondegliestionnaires and interview questions.

1.10 Definition of key terms

Achievement: Level of attainment of mathematics skills.

Activities — refers to activity focused teaching and learnumich is child centered

Errors- The wrongs made by children when writing numbers

Impact- The value and changes that will occur in the legrprocess

Improvisation- Use of local materials from the local environment

In-service course This refers to the education and training adggitengaged by pre-school
teachers and principals following the initial pregeonal certification.

Instructional materials - These are teaching aids that are used in theelingd tracing,
printing, colouring, weaving, mosaic and collag&\aites.

Learning - Involves children acquiring knowledge, skill@ncepts through active involvement
in activities.

Modeling numbers- The art of using clay, soil, plasticine to writeimbers or number

formation.
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Mosaic/collage The art of writing numbers using glue and seékis beans, rice and green
grams.

Number printing - Use of objects like potatoes and colour to pmiuminbers

Number writing — refers to number formation or number shaping

Performance— Actual accomplishment of children as measurethlyks obtained in a test.

1.11 Organization of the study

The study is organized into five chapters. Chaptex contains the background of the study,
statement of the problem under study, purpose ®fstidy, objectives of the study, research
objectives, research questions, significance ofstney, limitations of the study, delimitations,

basic assumptions of the study and definition grigicant terms.

Chapter two reviewed related literature under tlewing sub headings. Impact of instructional
materials on performance in number writing or fotior® importance of mathematics, activities
in number writing, in service courses, improvisata materials, errors children make in number

formation, summary, theoretical framework and cpeal framework.

Chapter three covered research design i.e. Qugseriexental research design, target
population, sample and sampling procedure, researstruments, validity, reliability of
instruments, data collection and data analysisratvas pre test and post test of number writing

activities and using instructional materials.

Chapter four represented the data analysis andsdigm of research findings.

Chapter five focused on the summary of the findingsnclusion and recommendations

stemming from the study.
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CHAPTER TWO
REVIEW OF RELATED LITERATURE

2.0 Introduction

This chapter reviews the literature that is relaiedhe study. Thus it thoroughly sets out the
importance of the instructional materials on numteemation, activities in number formation
through use of instructional materials, errorsdiigih encountered in number formation teachers

in-service courses, summary, theoretical framevaoik conceptual framework.

2.1 Importance of instructional materials on numberwriting activities

According to (Macharia, 2009) a resource is theesas a teaching aid used to make learning
interesting and effective. Teaching aids and malteare supposed to meet the requirements of
instructions. There is a wide variety of learnirggaurces for making learning a stimulating

experience.

According to (Wales, 1975), instructional resourgdsch are educational inputs are of vital
importance to the teaching of any subject in theets curriculum. He was of the opinion that,
the use of instructional resources would make ¢ facts glued firmly to the memory of
students. (Jekayinta, 2012) also added that, aphsiined and imaginative use of visual aids in
lessons will do much to banish apathy, supplemeatiequacy of books as well as arouse
students interest by giving something practicade and do and act the same time helping them
to think things out themselves. He said that selradf materials which are related to the basic
contents of a course or a lesson helps in-deptlemstahding of such a lesson by the students in

that they make the lesson attractive to them, theagresting their attention and
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thus, motivating them to learn. In order to raibe guality of education, its efficiency and
productivity, better learning materials are needddkayinta, 2012) commented that “Audio-
visual materials, as an integral part of teachemy#ing situations help to bring about permanent
and meaningful experience. He said that, they pofirst-hand experience where possible or of

vicarious one where only that is feasible.

The use of multi- sensory aids, when well coordidatvith other classroom learning activities
can serve a double purpose. It not only servedinwate interest but provides a most effective
means of clarifying many mathematical concepts asldtions through an experience of
associating them directly with physical things (Batand Wren, 1960). Today advances in
technology has made it possible to produce masesiadl devices that could be used to minimize
the teachers talking and at the same time makiegnissage clearer, more interesting and easier

for the learning to assimilate (Onasanya, 2008).

(Montessori, 1952) as well as other “historicaloas in Early Childhood education believes that,
mathematics should be introduced through objesgeaally concrete instructional materials.
(Montessori, 1952) classrooms use chips also knasvficounters” to develop competence in
counting. Other concrete materials used in ordeddmonstrate mathematics are beads and
blocks. (Olouch, 2002) asserts that, care mustakent to ensure that materials prepared and
produced are relevant. Care must be taken intodenagion that, they are attractive and durable.
(Juma, 2007) noted that classroom, schools andsutsounding encourage discovery

involvement and an interest in the curriculum caohtgy students.
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(Njeru, 2010) attributed to the fact that, instroigal resources are not as widely used in the pre-
school as in the upper classes. He however fdithieae was need and call for more research on

how usage of resources such as charts, abacudrard ompacts on pre school mathematics.

The influence of instructional materials in promagti students academic performance and
teaching and learning in Educational developmemntdsputable. Instructional materials include
both visual and audio visuals. These materialsesas/ supplement to the normal process of
instruction (Wales, 1975). (Hobert & Jill, 1999 vance the view that natural materials are
readily available and very familiar to the childyefay, water, sand, mud, paper, seeds, flowers
and wood unlike most materials provided for youhtdcen cost nothing or very little. Children
are also familiar with these materials. It is easyinvolve children planning their own
experiences with natural materials. Malleable mal®rinclude clay, mud and soil can be
moulded in the same way as dough and plasticiney@jui, 1982) advances the view that
schools with adequate resources and well trainelicaeed teachers perform better. (Muiji &
Reynolds, 2011) advances the view that, the useasbdfuctional resources enable children to
learn the relevance of maths to “real life” andalde to transfer knowledge learnt in class to the

outside world so that they can use their mathy@nyelay situations.

According to (Setidisho, 1996) teaching mathematisiig manipulative materials has a long
history in the 19 century. Pestallozi advocates their use and méatipe materials were
included in the activity curricular in 1930’s. Thaid 1960’s began another period of emphasis
on the concrete objects and pictorial represemtatio mathematics instruction. (Kluwe &

Misiak, 1990) observed, irrespective of approadcdutearner participation is key.
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2.2 Instructional material used in number writing activities

Number writing and number spacing are difficultliskior children at an early age. According to
(Gichuba, 2009) children learning experience anckssibility to materials are important in
number formation. Modeling helps in formation/stmapiof numbers. Children have great
difficulties in the modeling of numbers 2,3,5,8 @hdreatly. A lot of practice in proper shaping
of these numbers will not only helped in numbenfation but also in number sequence, number
recognition and number counting (Mwaura, 1984).cifirgq numbers using tracing paper helped
children in accuracy of number formation. It iscalselped children in spacing and sizing
(uniformity of numbers). The use of construction mfmbers of uniform size is important.
Children when tracing are able to have uniformitynambers in between the spaces. It also
helps in number sequence and reduces the erroedl@ttion quickly. After continuous tracing,

it registers in children’s mind the direction thenmber formed should be.

Number colouring also encourage children in numli@mation due to their colour

attractiveness. It assisted in the shaping sifseait activity they love. Children are able to
observe the numbers as they continue colouringmitte borders. Mosaic and collage activities
using glue and seeds helps in number pattern famaks they arranged different seeds to form
numbers, number shaping, recognition, counting spating was enhanced. It also helped in

erasing right to left hand co-ordination when wagtinumbers (Mogaka, 2009).

Number puzzle helped in creativity and innovativsmnef children in number formation where
different cut parts of a number were joined togethenumber formation. It assisted those who
succeeded in knowledge retention. Number sequendenamber alignment were mastered.

Children were able to reason logically and in peotlsolving (Gichuba, 2009). Number printing

16



gave the children an opportunity to print numberssequence. It enhances number shaping,

number recognition and number writing readiness.

All these activities also help children in eye haodrdination, and strengthening of finger motor
muscles. Children displayed work at the nature @omakes learning enjoyable and act as a
motivator and encourage children to participate enat home with the acquisition of these
number formation concepts through use of local nasein number formation. Children are

able to appreciate other children’s abilities aggpect their ideas.

The use of practical activities in learning needéoemphasized. (Butler & Wren, 1960) asserts
that on its parts practical work in mathematicsvegrnot only to stimulate interest but also
provides a most effective means of classifying manyathematical concepts and relations
through the experience of associating them diresttli physical things. (Petty, 1993) indicates
that one learns better while doing rather than ageor listening. Activity methods are known

to increase concentration, perception and retent{parrant, 1997) encourages the use of

discovery methods in that they encourage all ralewcelopment in the child.

According to (Mwaura, 1984) the teacher must obséhe child very closely in all activities
especially when they are learning to write numb&he teacher should make sure that she writes
her/his numbers very well, clearly and in the samag all the time. (Muiji & Reynolds, 2011)
acknowledges that, the early mathematical knowledgenportant to children’s learning and
teaching in primary schools as counting, addingtragtion and sharing form the basis of much

learning in early school teaching.
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Children build upon their existing knowledge tolduip their mathematical competence. (Orton
& Frobisher, 1996) acknowledges that, mathematicsvidely regarded as one of the most

important subjects in the school curriculum.

2.3 Effect on materials in errors children make innumber writing

Children make errors such as number reflection, beimomission, number shaping, number
sizing and number alignment. All these are learrdifgculties in children. The activities of

number formation through modeling, tracing, prigtitolouring, mosaic/collage, weaving are
important in number formation. Most of the numbehdidren had problems in were 2 written

Mogaka F, (2009).

Children also make errors in number sequence tt#)8,%,6,10. The child has omitted numbers
4, 8 and 9. The other error involves not knowingolwimumber come firsti.e. 6, 7, or which
number comes after 2, 3, . Children also makeber errors of writing some numbers

bungled together as follows 1, 2, 345 68910.

2.4 In-service teachers on improvisation of materia for number writing activities

In service training can be defined as structurdivities that are intended to increase the skills
and knowledge of teachers in an area (Good, 19TBe need to continually improve
professionally is necessary in order to respond wide range of demands as a result of rapid

and ever changing world.

Harries (1989) described in-service as “any plarpregrams of learning opportunities afforded
to staff members of schools, or other educatiogahaies for purpose of improving performance

of the individual already assigned positions.
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Teacher trainee need to be taught how to recogma@mmon children’s errors and
misconceptions in mathematics and to understandthewarise, how they can be prevented and
how to remedy them. Kossy (2000) reports that wtigfdren are asked how they felt about
making mathematical mistakes. They expressed stfeefings of anger, frustration and
disappointment. Cock (1999) and Kossy (2000) bettect a glowing view in the research
evidence that mathematical errors can provide tubissight for teachers into a child’s thinking
and understanding, an effective mechanism for assm#t for learning and with sensitive
handling can enable children to learn from matheraktmistakes viewing them “as” learning

agents”.

Current thinking and research is recommending W@ greater status and value to learn from
“mistakes” as a mechanism to assist further legtnihis self evident that such a shift will

necessitate teachers adopting a constructive dgtitn their pupil’s mistakes according to Kossy
(2000) and recognizing that analysis and discussianistakes or misconception can be helpful

to their mathematical development.

Spooner (2002) suggests that, placing childrerasdn where they feel in control of identifying
mathematical errors and misconceptions leads tatgreopenness on the part of children to
explore and discuss their own misconceptions. Mahydren have difficulties in writing

numbers in sequence which can be alleviated bydreml active involvement in number
formation through modeling, tracing, colouring, andmber puzzle. Teachers in-service is

focused on omission of numbers like this 1,2,31®7The child has not written 4,5,8,9.

SMASSE as an INSET program has the following objest-
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To inculcate a positive attitude in teachers teaghnathematics and sciences. To encourage
teachers to change from the traditional methodseathing to more heuristic child centered
approaches. To encourage teachers to improvishitgaresources and materials which are
cheap and locally available and guide teachersemmg of curricular interpretation and

implementation (Ouko, 2005) citied in (Oirere, 2R08

In 2003, the MoE of Kenya started a distant leaggnoourse for primary schools known as
School Based Teacher Development (SBTD) where miesetraining in mathematics, science
and English was addressed in the entire countsubjects which were performing poorly. The
issues addressed were teaching methodologies atetiaisa resources. The course took six
months. Teachers were in-serviced on mathematasnee and English due to their poor

performance (Kiptoon, 2000).

2.5 Summary

Instructional materials make learning interesting affective. Children were actively involved
“hands on” and “brains on” and all senses were lvech Materials encouraged discoveries and
learning becomes a stimulating experience. Eshi{E®83) talks of school facilities having a
strong effect on performance. The discovered facés glued firmly on to the memory of
children. Children acquire in-depth concept of ¢batent. As children manipulated material and
engaged in different activities, different multipieelligences was observed in different children.
This enabled the researcher to build on childrextiserved potential. The materials enabled
children to engage in activities according to thednilities and hence catered for individual
differences. Children with difficulties such as cjpé needs were observed e.g. eye hand

coordination, motor problems and this enables adilng these problems at an early age. It
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enables the teacher to prepare and plan actiytiggg in mind children’s abilities and catering

for individual differences.

Children acquire social skills as they share makerand display of children’s work enhances
children to develop self esteem. The capacity inglebn the side of teachers through in service
course was a necessity. The Quality Assurance aandd&ds Officers level of supervision

needed to be increased. In-servicing of teachergases their skills and knowledge on how to
facilitate the children’s activities, for the pugsoof improving performance. In-service helps
teachers on how to recognize children’s errorsdifitulties. It provides an opportunity for the

teacher being provided with useful insight intohglcEs thinking and understanding which helps

the teacher to view mistakes as “learning agents”.

Teacher capacity building on activities involvingdeling numbers, tracing numbers, printing
numbers, colouring numbers, number puzzle whicpshel accuracy in number formation and
shaping, number recognition, number sequence amdb&ualignment. Some of the schools are
intended to become model schools where othersxgected to go and learn from both teachers

and children’s work.

2.6 Theoretical Framework

The study reveals that:- Constructivism views leagnas an active learning activity. Most
constructivists such as Jean Piaget, VygotskyGastalt Psychologists, Bartlett ,Brunner and
John Dewey share two main ideas that "learnersetree in constructing their own knowledge
and that social interaction are important to knalgke construction. According to Jean Piaget,

children should learn using concrete materials frii@ local environment. They should be
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actively involved in manipulating materials in ordé& construct their own knowledge.

According to Piaget learning is a constructive pgsc(Donnel, 2009).

Lev Vygotsky emphasized the role of social envirenmin children development. He saw
children as active organizers of their own knowkedbhus discovery is assisted or mediated by
teachers, family members and peers. He suggesaédattilitators and care givers needed to do
more than just arrange the environment (Johnst@089). Brunner considers environmental and
experimental factors in the development of cognitibewey’s ideas have practically and widely

been used in ECDE through use of child centred oustitSantrock, 2009).
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2.7 Conceptual framework

Figure 2.1 Impact of materials and activities in niber writing
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CHAPTER THREE
METHODOLOGY
3.0 Introduction

This section consists of Research Methodologys Ibriganized as follows Research design,
target Population. Sample Size, Sampling ProceduRssearch Instruments, Validity,

Reliability, Data Collection Procedure and Data Ksis, pre test and post test.

3.1 Research design

Orodho (2006) describes research design as thegameent of conditions for collections and
analysis of data in a manner that aims at combireleyance to the research purpose. The study
used Quasi experimental research design that erdntive impact of instructional materials on
performance of number writing skills in pre-schadildren. It goes further to focus on
importance of instructional materials, number wagtiactivities, errors children make in number
writing and in-serving of pre-school teachers irhamrcing number writing concepts in young

children.

3.2 Target population

Sommer (1986) defines target population as theesgtioup of people in a category. In this
study, the target population includes 18 public-gmleool in Kamukunji District of Nairobi

County. It also includes the pre-school teachedstead teachers.

3.3 Sampling size and sampling procedure

Of the 18 public pre-schools in the district, oBlyare sampled for the purpose of this study and

only one of them is a boy pre-school while the othevere mixed schools.
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The pre-schools were identified through random dimmpnethod in which the names of the
public pre-schools were written on pieces of paphich were then folded and placed in a
container. 5 pieces of paper were randomly picketlthe pre-schools whose names appeared in
those papers constitute part of the sample. Theorekents of the study include the pre-school
teachers from the 5 sampled schools and a totdb gire-school teachers. All the head teachers
of those pre-schools making a total of 5 and 208 sghool children were grouped into 2

categories namely:-

Control group who did not receive any treatmenérathe pre-test and experimental group of
pre-school children who received treatment after phe-test. Each group had 100 pre-school

children. The pre-school teachers were involveldeiping of collecting the data.

3.4 Performance test

A test of writing numbers 1-20 was prepared in adeaand administered on the pre-school
children in both control group and experimentalugro The researcher liaised with the pre-
school teachers so that they assisted in admitistraf the test. The children were asked to
neatly write no. 1 — 20 on a paper that was pralidde papers were collected and the shaping
of numbers, spacing numbers, omission of numbégsaraent of numbers, and errors in number
writing were checked.

The second (test) was administered immediatelyr dé&sons in which the teacher had used
instructional material to the experimental groupd@eriod of two weeks. The control group did
not use any resource materials in their activifidee researcher then compared the results. The
schools were labeled A, B, C, D and E to concealidlentity of the school. Each school tested

was marked and the mean calculated for each school.

25



3.5 Research instruments

Data pertaining to the head-teacher provision atruttional materials and the pre-school
number work teachers was gathered through quesii@s,) one for head teachers and the other

for the pre-school teachers.

Head teachers questionnaire

The head teacher’s questionnaire (HQ) was dividéal two sections. Section A consisted of 6
items and gathered demographic data of head teacheh as age, academic qualifications,
administrative experience and school factors sscsize of the school population and category.
Section B consisted of 5 closed and open endedtignesprobing questions touching on

materials and performance in number work.

Pre-school teacher’s questionnaires

The second instrument was the pre-school teachegstionnaire which was divided intwo
sections. Section A consisted guestions teacher’'s demographic information; sg&, seaching
experience and professional qualification. Secti®nconsisted on instructional materials,
number writing activities, errors children make namber writing and pre-school teacher in
service course and workshops. Data pertainingppeence of children was obtained from the

Kamukuniji District MEO results.

Observation checklist for children
Children activities involved modeling numbers, ingc numbers, colouring numbers, using

concrete materials, number cuts as well as thestine children made in number writing.
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Pre test for children
Control group and the experimental group were lwvea in number writing without the use of

any instructional material activities.

Post test for children
The experimental group received treatment of usiatguctional material in activities of number

writing while the other group did not and the réswere analyzed.

3.6 Validity

According to Mugenda and Mugenda, (1999) a researshid to be valid if it measures what is
supposed to be measured. There is truthful in #ta dollected. The pre test of children in
experimental group was done and recorded. Duhegpbst test the experimental group, pre-
school children used instructional materials andaged in activities involving modeling of

numbers, tracing numbers, weaving numbers, colguaimd cutting numbers. The result of pre

test and post test of the pre-school children weedyzed and conclusion made.

Validity of the instruments

To enhance validity of the questionnaire, a pré-fegot study) was conducted on a population

similar to the target population (Mulusa, 1988)eTgilot study was conducted in 2 public pre-

schools. In this case the pilot study involved adéeacher and 5 pre-school teachers from 2
public pre schools in Bahati zones. Bahati zone sedscted for the pilot study because 5 pre-
schools in Eastleigh zone were involved in the mstudy. Furthermore, Bahati zone has

characteristics similar to those in Eastleigh zaned therefore the finding of the study were

likely to be the same in both zones.
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According to Mulusa (1988), about ten cases, whegresent the target population in all the
major respects can be used in a pre test. To fuithprove validity of instruments, the

researcher consulted university lecturers who gpers in the areas of education instructions.

3.7 Reliability of instruments

A reliability test is a method of making the tesliable by pre testing the instruments. Mugenda
(2008) noted that pre-testing is essential. Thesdgsting errors found in the study which can
later be corrected. Moreover, pre testing of imegnts helps to estimate time needed to

administer the instrument.

3.8 Data Collection Procedure

The researcher applied for the authorization petonillect the data from the D.E.O Kamukuniji
District and she was granted permission to acdessahools and collect the data. The researcher
went to schools and gave copies of the questioemag the school head-teachers and the pre-
school teachers. Respondents personal data wastedlland analyzed. In areas of pre-test and
post-test observation checklist of children, the-gechool teachers from the sampled schools
helped in the analysis and data tabulation. Disonssof children’s work was done between the

researcher and the pre-school teachers.

3.9 Data Analysis

Data analysis was done using tables, percentagesn,nfrequencies, histogram, pie chart and
bar graph. Data analysis involved examining whalt len collected and making deductions and
references. The data was analyzed using both dai@wrgi and qualitative dimension so as to

present a true reality of the phenomena.
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3.10 Ethical Concerns

The study ensured that the researcher observetleatillity of the information. That was done
by hiding the identity of the respondents’ examflaose involved were not to write their

names". It was wise to establish a good rappoft thi¢ respondents.
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CHAPTER FOUR

DATA ANALYSIS AND DISCUSSIONS OF THE FINDINGS

4.0 Introduction

The chapter presents the data analysis, intergmetand discussion of the findings on the impact
of instructional materials on performance of numlvetiting concepts among pre-school
children. The research objectives and questiondyse®m the importance of instructional
materials in enhancing children in number writegivities, effects of material use in errors
children make in number writing, classroom matec@her for number writing activities display
and in-servicing of teachers on material improwisatfor number writing activities. Figures,
tables, percentages, pie chart, line graphs artdgneésns used to summarize the information
obtained. The pre test and post test were admarei$tto control group and experimental group
before and after the experiments were analyzed. pieeschool teacher’'s provided the
experimental group with materials and facilitatdeeit activities in number writing using

instructional materials after the pre-test andahalysis has been discussed in this chapter.

4.1 Importance of material in number writing activities

The study showed that material used in number nvgitictivities was plasticine, tracing paper,
number cuts from manila and crayons for colourihefivities were modeling numbers, tracing
numbers and colouring them. The study showed treih@matics was about number writing.
Many preschool children in both control group angerimental group struggled to write
numbers in their papers using their pencils witkagdifficulties. They had problems of shaping

numbers, number sizing, number spacing and nunilggmaent. Others too were found having

30



omitted some numbers as well as writing numbersndadifferent directions. The pretest
activities showed that number writing was a difficgkill for many young children. The
preschool teachers were needed to ensure childréa mumbers in the provided papers. The
children in both groups were copying the numbessnfthe chalkboard, and number chart hang
on the wall. Most of the number charts were oldrishaAccording to (Nacece, 1984), the
teacher when teaching number writing must make slueewrites her numbers very well, clearly

and the same way all the time.

Control group

=\
. \
. \

Number of children

Pre-test scores

Figure 4.1: Pretest performance for control group

The study showed that many preschool children dutire pre-test had difficulties in number
writing skills. The frequency table on tlappendix c showed that many of the children scored

poorly on number writing as the graph was skewedhenleft. More than 75% of the children
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No. of children

shaped, spaced, sized and aligned their numbeosréatly. In some schools, children were
asked by their teachers to write numbers in theEach of the 5 sampled schools had some
children coming from nearby slum i.e. sampled panggly since most of them did not have
nursery education. The pre-test was done withoyt teeatment of any group. The standard

deviation was 3.79 which was negative and hendeatidg low marks.

4.1.1 Pre-test performance for experimental group

These pre-tests were administered to the grouprdedoy treatment as tabulated in the
distribution table appendix E. i.e. use of matsriahd engagement of activities in number

writing. They were given the same test as controlig.

A
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Figure 4. 2 Pre-test performance for experimental igpup

The study showed that children from the experimegrtaups scored a mean score that had many
children having low marks but slightly higher theontrol group. The pre-school children were

tested on number shaping, number spacing, numbagsaind number alignment. The tests were
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administered before any treatment. The majoritgholdren had their scores below average and
this is shown by the line graph which is skewethwleft side. It showed that very few children
had acquired the number writing skills which presda child with a strong mathematics
foundation at an early age. The pre-unit teachere wxpected to facilitate children with pencils
and paper that would engage children in numberingriactivities through use traditional
methods of coping numbers taught in the abstrdottimeir books. The standard deviation was
4.32. the deviation was mostly negative hence ataig low scores. Teachers helped the

children to hold their writing tools e.g. pencihatk, stones.

4.2 Post test material number writing activities

The control group was to continue writing numbershieir paper using the pencil. They used the
traditional method of learning where they were tdug the abstract. The work of the teacher
was to copy numbers on the chalk board for child@rcopy in their books. The teacher
facilitated by helping the children hold their pgs@nd guided the child to shape, size, space
and align numbers as they saw them on the chaldbddre experimental group was provided
with plastacine for modeling activities. The chddrwere facilitated to model numbers 1-20 and
displayed them on the table/desks. The children &apmodeling and destroying the numbers.
The activity helped them to feel and see the nunalper shape of the numbers. The children
modeled numbers and ordered them in sequence Nfs 1The preschool children were
facilitated by both the preschool teachers andékearcher. To avoid monotony, children other
times were provided with umber cut outs havingitrgpapers stapled on it to copy on top of the
tracing papers what they could see. That helpea thesee the shape, space, sizing and aligning

the numbers. The children later were helped towotbe traced numbers using crayons. The
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No. of children

children work was always displayed for others te. Séhe work was always assessed by both the

researcher and pre-school teachers to see chiddnember writing activities development.

4.2.1 Post test performance for control group

L~ \\
. \
) \

Post test score

Figure 4. 3 Post test performance for control group

The study showed that there was only a very sligifrovement in performance of number
writing as tabulated in appendix F. Teaching amdrimg was teacher centred and children were
passive listeners. The children got bored due ¢& & involvement. They had low attention
span. Maintaining class control became difficulhil@en’s interest was not catered for as well
as individual differences. The performance increass negligible. It was difficult for the
teacher to know each child’s interest and abilityl aence did not cater for them. Since the

children did not use materials, they did not have opportunity not only to see the number
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shapes but also to feel and manipulate differerteri@ds. The standard deviation was 4. 23.
That was only 0.44 increases in performance. Teeareher found that when children got stuck

in their work, they became withdrawn.

4.2.2 Post-test performance for experimental group.

The study showed that the group used instructiomaterials and engaged in activities during
number writing, teaching and learning activitiebeTchildren were actively engaged and hence
knowledge retention and acquisition. They were pled with plasticine for modeling number

activities, tracing papers that helped them toeraumber cut out and later colour them with

crayons.

The researcher noted that as children touched mmiatethey understood the concepts taught.
The material usage enabled the teacher to detese tith problems involving finger motor
muscle and their eye hand coordination for eartgrirention. The researcher was helped to
know the children’s abilities and the activitiesathinterests them and hence added more
materials. The researcher was helped to know thidreh whose motor muscle had fully
developed and those who had not. Children had gportunity to display their work in the
learning corners. That gave children an opportutityappreciate other children’s work. As
children used different materials and engaged fivities, different multiple intelligences were
observed. That gave the pre-unit teachers the tppty to build on different children’s
potential. (Afolabi, 2006) asserted that, instrocél materials had positive influence on

achievement in mathematics.

During number writing activities, the preschooldieers were able to easily identify each child’s

capability which helped in grouping them. The at&g enabled the child to think and reason
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logically. The preschool children’s creativity amdnovativeness was made manifest. The
teachers facilitated not only in modeling, tracemgd colouring numbers but also in arranging
them in correct number order sequence. The numbéngvactivities through use of material

number writing, shaping, sizing, spacing and aligntn
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Figure 4. 4 Post test performance for experimentajroup

The post-test distribution table at Appendix H shdwhat post-test scores represented by the
lines graph skewed on the right side. This showeubsitive performance that was registered
after learning and teaching using instructional eniats that are age appropriate in number

writing as well as active engagement of childrethmactivities.

The frequency distribution on table on appendix s a clear proof that when children had
their “hands on” and “brains on” in their activieknowledge acquired and concepts were

acquired and hence knowledge retention. The rdsearobserved that the learners were
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participating fully in the teaching, learning prese There was a lot of discovery and
manipulation of materials and the children enjoyfegl lesson and that enhanced their curiosity.
The standard deviation was 7.50 which was 3.18as®s in achievement from 4.32. That was
the highest increase in achievement when compartitetcontrol group that did not use material
instructional resources. According to (Onasanyd)820nstructional materials are tools and
equipment that helped the teacher in effectivehiesgc Well planned use of visual resources in
lessons do much to banish the boredom, supplemadequacy of books as well as arouse the
pre-unit children that gave them something pratteaee and do and at the same time helped

children to think things out for themselves asctitg (Wales, 1975).

4.3 Materials needed for number writing in ECDE celtres

The study showed that materials wear out, getdndtbecome torn. The researcher found that, it
was important to renew the materials in the ECDBtf@s since children like new things. The
control group was not to be provided with any matdor activities during pretest and post test
but the experimental group was to be provided wifferent materials for activities during the
post test. The study showed that new materials wleae provided to the experimental group
helped children to develop interest in differentiaites. Use of materials by the experimental
group helped them to concentrate in their work.détuacy of materials made children get
bored. The plasticine material was the mostly usedany schools during the modeling by the
experimental group. Clay / wet sand was not usedgh found in the local environment. Many
teachers felt the children would soil themselveshe® material that was given to the
experimental group during the post test was nuncbérout, flash cards, tracing papers, and
crayons. The preschool teacher and the resear@ptayed number blocks and number charts in

the class for both groups to see. Those childreo uged materials enabled the teacher to know
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No of pre-unit teachers material needs

their capability and hence grouped them. Childnezattvity and innovativeness was displayed.
The teacher was able to know where to assist twidual child as well as identify those
learners who could recognize and order numbergguence. Those with learning difficulties
were identified and helped. Those who were modetnaging and colouring numbers were seen
assisting those with learning difficulties (peetots). Material use helped to understand the
thinking of the child. (Muiji and Reynolds, 2011hderscored the importance of instructional
resources in ECDE centres for purposes of improwthgdren learning. Availability of
instructional resources enhances the effectiveaesshool activities as these are basic things

that can uplift academic performance on the leatner
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Figure 4. 5 Materials needed for number writing InECDE centres
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The study showed that many pre-unit teachers nepued plastacine 10(25%) for modeling
number activities. Others needed more crayons 8o)2fue to wearing out after sharpening.
Different children showed different interests of terals as well activities. Catering for
individual interests was found to be important. Nemblocks 5(12.5%) as well as number
charts 6(15%) for display in the mathematics com&s also needed. Tracing paper 2(7.5%) was
needed to enhance number writing and number spaBitgprding to (Macharia, 2009) many

teachers worked in poor and depressed environmeéthtscant resources and little motivation.

4.4 Effects of material use in errors children maken number writing

The study showed children make number reflectiaorer number omission errors, number

sizing errors, number spacing errors and numbgnm@ent errors.

4.4.1 Number reflection errors

Number reflection errors means that the childred Waitten the number facing the opposite
direction. The researcher found that some childveo were attending Islamic Madrasa’s were
writing the numbers in the Arabic way i.e. fromhigo left and hence having most of the

numbers reflected.

Other children were confusing some numbers wittedste.g. 9 was p/b, 3 was m/w, 5 was S, 2
for z and 7 was L. Some children lacked confidanaieir work and hence copied the reflected
numbers from other children. There were still that® were unable to transfer the number from
the chalkboard or wall chart to their books. Thédctvas found having transferred what was in
his/her head. The teachers teaching style whetsdy taught number facing the children. The
children ended up seeing the numbers facing thesgdirection. According to (Swan, 2001)

despite what children are taught, children seenméke the same mathematical errors and
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construct their own alternative meaning. AccordiagCockburn, 1999), children make errors
due to carelessness, misinterpretation of symighis,to misconceptions and inability to do a

complex task.

Pre-test performance in reflection errors table (Hstogram)
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Figure 4.6: Reflection error groups (Histogram)

The graph above gives the information about thetgst performance that was done by the
control group and the experimental groups befoeetthatment of any group. The frequency
table Appendix | shows that control group had ree@ino treatment and had made the most
reflected errors. The researcher found that thebeur and 9 had been reflected most. Children
who reflected number 7 and 9 also ended up refigatiumbers 17 and 19. The other number
which were reflected more were the two digit nursksarch as 12, 13, 14, 15, 16, 17, 18, 19. Pre-
unit children in the control group recorded the tmeflection errors. That could be attributed to

having learnt number writing through the traditibmaethods where lack of instructional
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materials and activities were not used. The histogshows that the control group had 58
children who had at least made a reflection errbene as the experimental group had 46
children who had made at least a reflection ermming the pretest stage. The control group
continued to be helped to write humber using tlaglitional method of look and write. The

experimental group also during the pretest hadraokived any treatment and also copied

numbers from the numbers on the chalkboard, anderuhart.

4.4.2 Post test performance in number reflection eors in children

The experimental group was provided with materfafsactivities to enhance number writing
skills. The materials were plastacine for modeling¢cing number cuts using tracing papers and
colouring number cut out with crayons during theirmber writing activities. The number of
children with reflection errors reduced from 46 doly 10 children who were still making
reflection errors. The control group continuededarh through the traditional methods of writing
through coping from the chalkboard. The teachecsiti@ed the number writing. The children
were not provided with any materials for activitiaed hence many continued making the
reflection errors as tabulated below. The childidmo used the materials were able to order the
numbers in sequence on the table /desk. They @isereed the numbers they were tracing and
colouring. According to Swan, (2001) despite whatdren are taught, children seem to make

the same mathematical errors and construct theiralternative meaning.
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Figure 4.7 Post test performance in number reflean errors

4.5 Number omission errors

The researcher found that some numbers were missidgthat meant lack of ordering the
numbers in the correct sequence. Some numbersskig@ed by the children during the number
writing activities. The study showed that over d¢dehce by some children as well as
carelessness contributed to skipping of numberdd@h love competing. The high speed of
writing made them omit some numbers. A few childweere confusing numbers 3, 5 and 8. As
they wrote 3, they were found omitting 5 or 8 siticey were thinking they had already written
it. Some of the children who had not mastered nurabguence in nursery were found skipping
some numbers due to lack of having not masteredtineber sequence. Due to not knowing
what was expected from them, they just repeated nihmmber that they could see i.e.
0,1,114,5,55:8,9. Most of the children who had made omissionrerwere found to have been

underage children. (Kossy, 2000) asserted thatenadtical errors provided a useful insight for
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teachers into a child’s thinking and understandWith sensitive handling, it enabled the pre-
unit teachers to learn from mathematical mistakeswing them as learning agents. The
researcher found that learning difficulties invalyieye hand coordination to the children made
them not write some numbers. Some children weradaiopying from others incorrect number

order sequence and that made them omit some numbers

4.5.1 Pre-test performance in number omission errar
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Figure 4. 8 Pre-test performance in number omissiogrrors

According to the histogram above results indic#tesomission errors that the researcher found
in the number writing activities. The frequencgtdbution table on appendix J displayed the
pre-test analysis that was found before the treattmiéhe control group had the most omitted

numbers. Most of the children omitted number 13184.6,17 and 19. The number writing was
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showing the children also had difficulties in wmgi them and this could have been attributed to

lack of mastery of the number concepts.

The experimental group also was found having skipgmme numbers and particularly numbers
15, 18 and 17. The control group had the most edhigrrors. The number of errors was

attributed to lack of activities and material uselqably used in the pre-school.

4.5.2 Post test performance number omission errors

The control group did not receive any treatmeneyltontinued using the traditional methods of
learning and hence many preschool children conimumitting numbers. Some copied from
others and others missed numbers due to the cdropdtiey were involved in. 52 children had
still omitted a number or some numbers. The expamial group was provided with materials
like plasticine. They were facilitated to model rhenin sequence as they displayed the numbers
on tables /desks. They saw and felt the numbersin@uhe tracing activities they read the
numbers out and touched them and later colouritigit&s of numbers with different colours of
crayons. That enhanced number writing concepts.ekperimental group that had 48 children
with omitted numbers reduced to 12 children wher¢ha control group reduced to 58 children

as tabulated below:
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Figure 4.9 Post test performance in number omissioarrors

The impact of material and activities in reducihg humber of children with number omission

errors is tabulated above. The number of childrgh mumber omission errors reduced greatly.

4.6 Number sizing errors

According to the study, number sizing errors mehat the child wrote some numbers too big or
too small and hence there was no number size umifprThe study showed those who had the
problem organizing their work. They were found wagt some big numbers and hence the
remaining numbers were squeezed in a small tingepland hence lack of number size
uniformity. It was also found that the child hadkaf proper interpretation of the number shape.
That meant the child having the number in the Ha#adwvas not coming out properly on paper.
The researcher found many children having comptinatwhen writing 2,3,5,6 and 8 and hence
their number work lacked uniformity. The study steoMthat lack of control of pencil as they

write brought number sizing errors and hence noifounity in number writing. Others had

difficulties transferring the numbers from the dddard to the book. (Spooner, 2000) suggested
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that, children should be placed in situations whiaey feel being in control of identifying

mathematical errors.

4.6.1 Pretest performance in number sizing errors

The preschool children in the control group wesfpld to space numbers through practicing to
write numbers which were copied from the chalkboamtb the squared papers. Each number
was to be written within the squared book boxessraped as the preschool teacher had written
on the chalkboard and number chart. The experirhgraap also used the traditional method to
write the numbers in the abstract through copingguoared books. It was found that even after
being told to ensure the numbers be written withenboxes. The control group had 56 children
whose numbers were either too big or too smalllackled uniformity whereas the experimental

group had had 61 children making number sizingrerro

Figure 4.10: Pre-test performance number sizing eors
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4.6.2 Post test performance for number sizing errer

The preschool teacher and the researcher provitedxperimental group with number cuts
which were stapled using the tracing papers. Tmebeus were the same sizes and children were
not only supposed to trace but also to colour afitacing. This enhanced number sizing
concepts. The emphasizes were on children avoidirvgite some numbers too big and others
too small and hence giving a funny meaning. Thgeamental group reduced from 61 to 17
children. The control group which did not receivey @reatment had many children who
continued making the same errors, and only 2 arildnanaged to write the numbers correctly.
The rest 54 continued making the number size errdilse control group number of children
reduced but even after many practices of writingibers in the abstract. 54 children were still

writing numbers either too big or too small anddenon uniformity.

Figure 4.11 Post test performance for number sizingrrors
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The above shows how children active involvementisihg materials enhanced numpeiting
activities to the experimental group. The active o$ having children having “hands on” and
“brains” on activities using materials that enabifledse making errors in the experimental group

to reduce greatly.

4.7 The number spacing errors

The study showed that some children were writingiipers too far apart and in others too close
together. The researcher found that, the problem eeatributed by lack of proper eye hand
coordination. Others had not been guided by tleeichiers on how to write and space numbers as
they wrote. The study revealed that unguided childrrote numbers either too close, far apart
or any howly i.e. 1234567891011121314151617181920 4, 3 4,5

678 9 10

4.7.1 Pretest material activities for number spacig errors

The control group and the experimental group waditi@ed in number writing by both the
preschool teacher and the researcher in spacingemngmsing abstract methods. The two groups
were provided with lined papers in which the teastacilitated number spacing in the abstract

and the histogram below shows how children wereisganumbers.
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Figure 4.12 Pretest performance in number spacingrers

The study done by the researcher found that theaahbor traditional method of teaching and
learning was not helping the children in numbercsga The control group had 42 children with

number spacing errors. Experimental group had 48reh.

4.7.2 Post test performance in number spacing errsr

The experimental group who had treatment throughaismaterials and engaging children in
material activities enhanced children in spacing tambers. The pre-unit teachers guided the
children by drawing the lines where children weyentrite the numbers. The tracing, modeling
and colouring activities of the experimental grarnhanced the guiding of children in number
writing activities. It was only the experimentaiogp that was involved in material activities
through use of arranging the number cut outs insece. The teachers later provided children
with papers with lines spaced for them thus 1 2 8 where they were supposed to write
numbers. The tracing of numbers and colouring nusnpeovided enhanced experimental group

in number spacing. The number of children of thimséhe experimental who could not space
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properly reduced from 33 to 8 in the experimentaére as the control group that did not use any

many materials in activities reduced errors frdncBildren to 22 children.

Figure 4. 13 Post test performance in number spaajerrors

Experimental group who used materials in numbetingriactivities reduced to 8 children and
the control who continued in the abstract had mahineduction of 22 children. The impact of

materials or number writing activities was made ifesh in the experimental group.

4.7.3 Number alignment errors

The children number alignment was found to be mgithumbers in a mixed way and without a
proper pattern. This was mostly found with childvemo wrote the number on plain paper which

did not have guidance lines. Those children whongitdpractice writing numbers regularly were
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found having the same problems as well as those th# problem of eye hand coordination.

(Petty, 1993) asserted that, one learned bettdewhing rather than watching.
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Figure 4. 14: Pretest Performance in number alignmnt error groups

The researcher found that control group had théndsg number of children with number
alignment errors 33, whereas experimental group 2&dThe control group was to continue
learning using the traditional methods where asettperimental group was after the pre-test to

continue learning using different material in aittés in number writing.

4.7.4 Post test material activities in number aligment errors

The researcher and the pre unit teachers engageexfierimental group in number modeling
activities, tracing number activities and numbeloaadng activities. According to the study the

experimental group was provided with adequate @tase to model numbers 1 to 20 with the
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teacher’s guidance. The children were modeling @®stroying what they had modeled. The
children touched and felt the shape. They weregedjan their activities and hence concentrated
in what they were doing. The control group numbfechaldren reduced from 33 to 31 whereas
the experimental group reduced from 29 to 9 childiigacing number activities was also carried
out in the study using typed numbers with a tragager stapled on top. Tracing enabled the
children to shape, see the spacing and number §iee.activities were enhancing children

number sequence and hence mastery of the number ord

The researcher and pre-school teachers facilitatedber colouring of the already cut out
numbers. Children coloured and drew the numberswieae drawn. All these activities were
helping the children in the holding of writing teahnd acquisition of the number writing skills,

number shaping, number sizing, number spacing antbar alignment.

The control group did not receive any treatmene Thildren continued writing numbers in the
abstract. They copied the numbers to their books fthe chalkboard, from the displayed
number blocks and from the number chart that wasyd at the mathematics corner. The
children in the control group got bored in the mex and just watched others carrying out
activities. The learning was passive and mostlghencentred. These children were not self

motivated and were not even curious compared tgetiho used materials in their activities.
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H Control group

B Experimental group

Figure 4.15: Post-test performance for control aneégxperimental group

The above pie chart indicates the post performasfceontrol group who did not use any
instructional materials and activities in numbeitiwg. In these groups of children the pre-unit
teachers used the traditional methods of instraoctibhere were very few children who
performed well. The researcher observed that, tnds® scored low marks were many. They
still had problems with number shaping, numbemsgjznumber spacing and number alignment.
The children’s work still contained the errors eflection, omission and lack of mastery of the
number writing order of sequence. The young childeere mostly seen engaging in their own
activities and class control was poor. The childneth nursery background also did not make
much improvement though most were observed to havaumber writing background.
Performance improvement was very minimal and theyeweven more bored and made noise
during the teaching and learning process as cormp@rehe control group. The children in

control group who were stuck in their work werekiog withdrawn.
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4.7.5 Pre-test performance for control and experimaal group in number shaping

H Control group

B Experimental group

Figure 4. 16 Pre-test performance for control aneégxperimental group in number shaping

Children in the pre-test in both groups got boaedl made noise during the teaching learning
process since they were learning using the traditionethod of copying from the chalkboard
and number chart. Their performance was low as nvegng trying to shape numbers in the
abstract way. The teacher tried to help the childteape numbers and most of them scored low
marks. About 14 children in the control group could hardlyape the numbers whereas 11

children in the experimental group had great diffies in shaping numbers in the abstract.
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4.7.6 Post-test performance for control and experiental group in number shaping

H Control group

B Experimental group

Figure 4. 17 Post-test performance for control anéxperimental group in number shaping

According to the above pie chart the researchemddbhat, instructional materials and engaging
children in activities during the teaching learnipgocess uplifted the performance of the
children achievements. Children were observed bartiyely engaged in number formation,
through modeling, tracing and colouring activiti#ge researcher observed the children deeply
concentrating in their work. Children grasped thenber writing concepts and most of them
scored above average. The children were seennggitie mathematics corner frequently where
they had displayed their work. They could be sesstrdying what they had modeled previously
and modeling the numbers again in a better wayrrieg took place with minimal supervision
of the class teacher. The pre-unit teachers welg fagilitating the activities and providing
materials as well as adding more materials to tieeigs. Children were fully concentrating in

their work. The children talked about their worldamere seen identifying the good work others
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had done as well as correcting one another. THdrehiwere observed being happy when their
work got displayed. As the performance portrayesk of instructional materials and active

engagement of children in number writing activitesthanced acquisition of number concepts
and hence a strong mathematics foundation to théreh at an early age. It enhanced quality
and efficiency in the teaching and learning procttsgas also observed that children errors had

greatly reduced.

4.8 Classroom material corner for number writing display

The study showed that displaying of children’s wanktivates them to be actively engaged in
more number writing activities such as modeling bars, tracing numbers and colouring them.
It revealed children’s creativity and innovativesie3he children saw others work and that
helped to build their self esteem. The teacherdmidiren were actively engaged in displaying

the children work. Children were seen visiting thathematics display corner.

According to Gichuba (2009), after development angrovisation of materials. It is important
that they are displayed according to the learnirga.aDisplay in the classroom is part of the
learning environment. A good display makes learnamgoyable, acts as a motivator hence
encourage children to participate in more acteitiThe researcher and the pre-unit teachers
found that number writing concepts was a key corepbnin enhancing mathematics
performance in children at their formative stagéhey facilitated the children in shaping,

spacing, sizing, aligning and writing numbers igusence.
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Table 4. 1. Post test display of performance of number writiig concepts

Concept | Control group Experimental group

Competed Never Competed Never
completed competed

Frequency % | Frequency % | Frequency % | Frequency %

Number | 21 21|79 79|59 59| 41 41

shaping

Number | 35 35| 65 65| 52 52| 48 48

spacing

Number | 17 17|83 83| 51 51|49 49

sizing

Number | 29 29|71 71|56 56 | 44 44

alignment

Number | 41 41|59 59| 64 64 | 36 36

writing

The above table summarizes the scores of each pitacsght in number writing skill taught.

The researcher and the pre-unit teachers obsehitehlen in control group struggling to shape,
space, size and align numbers. They were usingrdléional methods of learning. In number
shaping only 21 children managed to completed ditfculty while 79 were not able to shape
the numbers correctly. It also took time for thédren to shape the numbers as written on the
chalkboard or wall chart. The children kept on ralgband sharpening pencils and talking to
each other. Those children who got frustrated witle exercise were observed having
withdrawn. In control group only 35 children mandge space the numbers well while 65 were
found having either the numbers too close or to@feart. Number sizing involved the numbers
having uniformity in their sizes. Only 17 childreompleted while 83 never completed to have
uniformity in number writing. Some numbers wererfduto be too big and other small. The
biggest problem was found in the two digit numbies 12, 13, 14, 15 etc. it took the researcher

and the pre-unit teachers to give the children ssl@ooks but many still wrote the numbers
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outside the squared box. Only 29 children managedign the numbers properly while 71 never

managed to acquire the skKill.

The experimental group was given materials suclplastacine by the researcher and the
preschool teachers. They were facilitated to madshber 1-20. They kept on modeling and
arranging the numbers on top of their working tabl&€hey were observed modeling and
destroying what they had modeled. The researcletrenteachers facilitated the activities. The
children were busy and concentrated on their numimteling activities. They touched and felt
the shapes. They could be heard counting as wellspdaying their work. In the next activity

they were tracing numbers which had tracing papapled on it. This gave the groups the
opportunity to see the spacing of number, sizisgyell as number writing order sequence. After

tracing, they displayed their work in the mathestorner.

The tracing activity was followed by colouring tsame numbers. They later displayed their
work. In the subsequent lessons they were allowetid researcher to carry out the activities of
their interest. Some traced numbers, others modeladbers as the others coloured their
numbers. This helped the teachers to identify difieabilities and children’s potential as well as
their interests. The children enjoyed seeing thwark displayed on the mathematics corner. 59
children which was above average completed to shbpenumbers and only 41 never

completed. The children on their own were seerecbtilg materials and were doing the tracing,
modeling and colouring their numbers during theseftime. The researcher found that, due to
the many activities done by children in number gt through modeling, tracing and colouring,

many children managed to acquire the number sequerder concept. Also the errors of

reflection and omission were greatly minimized.
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In conclusion, the researcher found that learnisgngi materials and engaging children in
activities was not only interesting but also enlhmotivation and saved time to acquire the
number writing concepts. Different materials andfedent activities were able to cater for
individual differences. In the control group thadker was using traditional methods (look and
write). The slow learners were not taken care othesteacher kept on advancing with the
concepts even when the slow learners lagged befiimel.experimental group performed well
and the performance was above average in all ctsaepere as in the control group most

learners performed poorly and had low marks.

4.9 In-servicing of teachers on material improvisabn for number writing activities

The study showed that, ECDE centres had inadedgustreictional materials that could be used

for engaging children in number writing activiti@sd hence need for improvisation of materials.

The teacher sand the researcher used bottle tojgh wiere numbered on the inside. Children
were engaged in arranging them in sequence. Thehde:a helped those with difficulties
immediately. Though use of manila number cut autdhe children in the experimental group
could make a number book through sticking. Collegstf seeds, fruits, stones, pebbles, buttons
and wood and using an informal setting helped olidvrite numbers through arrangement of
those items. Locally available materials was foyahehty for children to engage in number
writing activities. These number writing activitiggere to be used by children at home and in

school.

The teachers were encouraged by the researchesetamatching items of written number
through games. Also children activities where dleifdcould stand on a number. Children were

to continue filling missing number using numberdsaor number cut out. (Good, 1973) asserted
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that, there was need to improve professionallyrdeoto respond to a wide range of demands as

a result of rapid ever changing world.

On material improvisation, only 6(40%) of the teachwere engaging in improvising a few
materials to supplement the inadequacy of mateinaise ECDE centres. According to (Hobart
and Jill, 1999) instructional materials played @Miole in teaching and learning at various levels
of education and especially where a strong mathes&tundation was needed. Many of the
pre-school teachers were found to be rarely engagirthe improvisation of materials in the
ECDE centres. The researcher found that the tememel pre-school children were hardly using
the clay in modeling numbers that was found in ¢hédren surrounding environment. More
than 9 (60%) were rarely improvising materialsttegir ECDE classes. (Afolabi, 2006) asserted
that teaching can only be effective with adequatd eelevant instructional materials. The
researcher found that assessment was helping docheieto know whether the children had

acquired the number writing concepts.
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CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.0 Introduction

The chapter consists of the summary of the findingsnclusions of the findings and
recommendations of learning of the impact of matsrion acquisition of number writing

concepts at children’s formative stage.

5.1 Summary of the findings

The study revealed that number writing conceptsicihe acquired without use of adequate age
appropriate materials and active engagement ofreml in the activities. Material used in
activities helped children to be active particigaint the teaching and learning process. Children
in the control group and experimental group scémadmarks during the pretest. The pretest was
done without any treatment of any group. During gihetest, children had difficulties in number
shaping, sizing, spacing and alignment. They alsdereflection errors and omission errors.

Due to the many children who wrote numbers incalyethe graph was skewed on the left.

During the post test, the control group continuedearn number writing using the traditional
method where they were taught in the abstract.t&dheher wrote numbers on the chalkboard and
number chart and the children copied in their bodkee teacher facilitated by helping children
write numbers correctly. The children continuedrsaplow marks which was attributed to lack

of involvement in material number writing activiie
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The experimental group was provided with matendtsch was age appropriate during the post
test. The children were provided with plasticine fodeling numbers, tracing paper, number
cards, number cut outs and crayons for colouring ttaced numbers. The children were
observed modeling and destroying the numbers. Téemal activities helped them to feel and
see the number and shape of the numbers. They etbdatl ordered the numbers in sequence.
The tracing activity helped children to see thepghapace, sizing and alignment of numbers.
The children also coloured the traced numbers. cHilelren’s work was always displayed for
others to see in the mathematics corner. The raatesage helped children to write numbers

correctly, shape, space as well as minimizing thergin their work.

Children involvement in number writing activitie®lped the teacher to detect those with
problems involving finger motor muscles and eyeehaaordination for early intervention. The
material used had positive influence in numberingitas the children attained high scores and
the graph was skewed on the right. The childreratwiéy and innovativeness was made
manifest. The use of materials in activities enkedna lot of discovery and manipulation of
materials and children enjoyed the lesson and theiosity was aroused. Material used by the
children gave them something practical to see andrdl at the same time helped them to think

things out for themselves.

Kamukuniji District pre schools did not have adequataterials. On the part of the teacher,
improvisation of materials was very low and lackadiequate age appropriate materials that can
be used to engage children in number writing, nundieaping, number spacing, number
alignment was inadequate. That has been hindemsegofi activities in the teaching learning

process.
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5.2 Conclusion

Teaching and learning using age appropriate méegiad engaging children in activities of
modeling, colouring, tracing enhances acquisitibnuomber work concepts and hence improves
performance in mathematics. The researcher caougcexperiment to find out the impact of
instructional materials on number writing conceptsere children were shaping numbers,
spacing numbers, uniformity of number sizes andlemalignment. The teaching and learning
in the control group was carried out in the abst(@sing traditional methods). While the
experimental group carried out number writing atég using materials such as plastacine,

number cut out being traced and colouring the nurobs.

It was observed that use of materials and engadiildren in activities was not only interesting
but also built their self esteem when their workswigsplayed. The learning was observed to be
self centred, children creativity and innovativen@gs displayed. The use of material enabled
the teachers to prepare materials and plan fodr&milactivities in their groups according to their
ability. The teachers were able to group childrecoading to interest and ability. This catered

for their individual differences.

Provision of materials in the ECDE centres was tbtmbe an necessity since children learning
by doing enhances knowledge retention. When usiatemals and particularly in tracing the
colouring they were really concentrating in themriw That meant that, parent sensitization on

funding preschool and provision of materials waeessity and should be encouraged.

There was also a need of having trained prescleaahers through in-servicing them so as to
keep them updated in the number work methodolagigiscan help children in their formative.

Stages t 0 acquire the appropriate number writkiitssTrained and in-serviced teachers were in
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a better position to use the errors children weaking as learning agents which could help them

to understand the child’s thinking.

5.3 Recommendations

5.3.1 Improvisation of materials for number writing activities

The choice and use of materials is the responsilafithe teacher. Since the ECDE Centres are
not funded by the government and the payment cdaddevies in the District is minimal, the
teacher should embark in the improvisation of mal®rn the local environment to enhance
number writing skills. Children can use stonesamdsto form number shapes with the teachers
guidance. The children can activity engaged in stemes seeds bottle tops during their free

activities to form number shapes as well as btts which are found in their environment.

5.3.2 In-servicing of teachers on material use inumber writing activities

The preschool teachers should be in-serviced ircding/ing out of children activities in number
writing. In-service and workshop should involve htmuse material to help eradicate the errors
children make as a way of understanding the chlielgl of ability. In-serving teachers should
also involve areas of grouping children and pransof remedial work which is to their ability
through material activities. Different, ways of @ssing children as they use material in activities

should be addressed so as to encourage childtBeirnumber writing activities.
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5.3.3 Number work syllabus

Material number writing activities should be addex$ effectively since they form the
foundation of learning at the formative stages bildren’s learning. The current preschool
syllabus has given little attention to number wagti activities. The syllabus should be
restructured by the curriculum developers in suatkag that number writing, number spacing,
number sizing, number sequence; number alignmeadeasjuately addressed. They should also
update the curriculum so that schools with compt#ehnology can be able to use it. The
computer should by now involve technological mearfsteaching number writing using
computers. This would encourage the parents topetheir ECDE centres with the latest

technology.

5.3.4 Identifying errors children make through useof materials in activities

The teachers should ensure they use identify e&¢heoerrors children were making. That
would help them to know what the children know dmadld on that. That meant moving from

known to unknown. The teacher training should driég them never to discourage children in
the errors they make. Children errors would endideteacher to understand their thinking and

assist them from that level through use of matexttivities.

5.4 Suggestions for further study

There was need to examine other factors that mag been affecting children performances in
number writing/formation other than use of materiand active involvement in activities in
number writing . There was need to find out whateotissues could be contributing to children

making errors of reflection, omission in numbertimg apart from the one found in this study.
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Relocate this study of number writing conceptstteeo counties to ascertain reliability of these
findings and patrticularly what contributed to chdd making reflection errors, number omission,

number spacing , number sizing and number alignment
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Appendix A: Observation checklist for children actuities

The purpose for this observation checklist fordfgh is to collect data concerning instructional
materials on performance of children number writimgong preschool children in Kamukuniji
District. The pre-school identity will be treatedthvstrict confidentiality and information
obtained will be used for academic purposes only.

Name Of the Pre-SCHOOI ... e e e

1. Type of instructional materials children were usimghe ECDE centre

P D L G ES

b) ----eee- e

DI B L bk,

d) --eeee- i  aii!;

2. Children to write numbers 1-20 in a piece of paper.

3. Children modeling activities using plastacine.

4. Children tracing activities using number cut outd &racing paper stapled on it.

5. Children colouring number cut outs
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Appendix B: Questionnaire for pre-school teachers

Instruction

This questionnaire designed to gather informatioou& the impact of instructional materials on
performance in number writing among pre-schooldrkih in Kamukuniji District of Nairobi
County. Strictly confidentiality is an assurancende do not write your name or the name of the
school. Please indicate the correct option asctyrand honestly as possible by putting a tick
() on one of the options. Please respond to alitéms.
Part A
1. What is your gender?

a) Male ()

b) Female ()

2. Indicate your age in years

a) Below 20 years ()
b) 26-30 years ()
c) 31-40 years ()
d) 36-40 years ()
e) 41 and above ()

3. What is your highest academic qualification?
a) M.E.D ()
b) B/ED ()
c) Diploma ()
d) Certificate ()

Others
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4. Indicate your teaching experience

a) 1-5years ()
b) 6-10 years ()
c) 11-15 years ()
d) 16-20 years ()
e) 21 and above ()
Part B

1. Record all instructional materials used in your-gchool in facilitating children’s

number writing skills;

Etc
2. Which of the following activities do you use whenhancing writing skills in number

work? Tick the ones you use

a) Modeling ()

b) Number puzzle ()

c) Number cutting ()

d) Tracing (humbers) ( )

e) Mosaic/collage ()

f) Colouring ()

3. For each of the ticked activities above, how dbhslp the children in number writing

4. Do you improvise any instructional materials fonrher writing?
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Yes [ No [l
5. If yes, which materials and how do you use thenbeaefit the children in number

writing?

6. Which errors do children normally make in numbeitivwg?

7. Explain the cause of the errors children make imioer writing?

8. Do your children enjoy number work activities? Ye{_ ] No []

©

If yes, what do you think contributes to theireirgst

10. Explain what can be done to eradicate number wrigémors to enhance performance in

number work.

11.Which concepts do children acquire in number wgitactivities
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12.Have you attended any in-service course or work$bioghe last five years?
Yes [] No[_]
13.In case you attend any of the workshops what wgold suggest the teachers should

discuss involving number writing/number formation

14.What other challenges do you encounter when tegetumber writing

15. What recommendations would you suggest to theviatig:

a) Other teachers

b) Head teachers

c) Parents

d) Policy makers
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APPENDIX C

Pre-test performance in number writing control group

True clasg Class Midpoint | Frequency fx X2 fx?
boundaries intervals )
X

0.5-3.5 1-3 2 28 56 4 112
3.5-6.5 4-6 5 25 125 25 625
6.5-9.5 7-9 8 32 256 64 2048
9.5-12.5 |10-12 11 8 88 121 968
12.5-15.5 | 13-15 14 5 70 196 980
15.5-18.5 | 16-18 17 1 17 289 289
18.5-21.5 | 19-21 20 1 20 400 400

=100 |Yfx = Yfx?=5422

632
Variance =Y fx? — (Cfx)?
N=100 = 5422 —3994.24
N -1 99
= 1427.76
99

= 14.42

Standard deviation14.42 = 3.79
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APPENDIX E

Pre-test performance in number writing experimentalgroup

True class Class Midpoint | Frequencyf fx X2 fx?
boundaries intervals )
X
0.5-3.5 1-3 2 26 52 4 104
3.5-6.5 4-6 5 29 145 25 725
6.5-9.5 7-9 8 31 248 64 1984
9.5-125 |10-12 11 6 66 121 726
12.5-15.5 | 13-15 14 4 56 196 784
15.5-18.5 | 16-18 17 2 34 289 578
18.5-21.5 | 19-21 20 2 20 400 800
Yf=100 | Yfx = 621 Yfx?=5701
Variance =3 fx* — (3fx)?
N=100 = _ 5701 —3856.41

N -1

Standard deviation V18.63

99

= _1844.59

99

= 18.63

= 4.32
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APPENDIX F

Post test performance control group

True class Class Midpoint | Frequencyf fx X2 fx?
boundaries intervals )
X

0.5-3.5 1-3 2 27 54 4 108
3.5-6.5 4-6 5 23 115 25 575
6.5-9.5 7-9 8 31 248 64 1984
9.5-12.5 10-12 11 9 77 121 1089
12.5-15.5 | 13-15 14 6 112 196 1176
15.5-18.5 | 16-18 17 1 17 289 289
18.5-21.5 | 19-21 20 3 60 400 1200

Yf=100 | Yfx = 683 Yfx?=6421
Variance =3 fx* — (3fx)?

N=100 = 64.21 — 4664.8
N -1 99
= 1796.11
99
= 18.14

Standard deviatioN18.14
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APPENDIX H

Post test performance experimental group

True class Class Midpoint | Frequencyf fx X2 fx?
boundaries intervals )

X
0.5-3.5 1-3 2 14 28 4 56
3.5-6.5 4-6 5 13 65 25 325
6.5-9.5 7-9 8 6 128 64 384
9.5-125 |10-12 11 19 154 121 2299
12.5-15.5 | 13-15 14 30 350 196 5880
15.5-18.5 | 16-18 17 10 170 289 2890
18.5-21.5 | 19-21 20 8 80 400 3200

Yf=100 | Yfx = 975 Yfx?=15034

Variance =3 fx* — (3fx)?

N=100 = __ 15034 — 95@6.2
N -1 99
= 5527.75
99
= 7.50

Standard deviation7.50 = 3.18
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Appendix |

étest number reflection errors for both group

Control group | Experimental groug
No. Frequency No. of | No. Frequency No. of
children children
1 1
2 I 1 2
3 Il 2 3 Il 2
4 Il 2 4
5 11 3 5
6 Il 2 6 Il 2
7 HT L I 12 7 W I 7
8 8
9 UK 111 10 9 gl 12
10 Il 2 10
11 11
12 Il 2 12 I 1
13 Il 2 13 111 4
14 Il 2 14 Il 2
15 Il 2 15
16 Il 2 16 11 3
17 UK 5 17 L | 6
18 Al 5 18
19 Il 2 19 U 5
20 Il 2 20
Total 58 46
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Pre-test number omission errors for control and exprimental group

APPENDIX J

Control group Experimental group
No. Frequency No. of| No. | Frequency | No. of
children children
1 0 1
2 I 1 2
3 Il 2 3
4 Il 2 4
5 Il 2 5 Il 3
6 111 4 6
7 I 1 7
8 Il 2 8 I 5
9 Il 2 9
10 1 3 10 |1 1
11 Il 2 11
12 1 3 12 |1 1
13 L 5 13 | 2
14 HH 5 14 | Ml 5
15 | 6 15 | W 1l 9
16 11 6 16 | 1l 4
17 | 5 17 | W1l 6
18 111 4 18 | #i I 8
19 Ml 5 19 |1l 4
20 111 4 20
Total 64 48
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Appendix L
Questionnaire for head-teacher

Instructions

This questionnaire is designed to gather data apowtself and your school to be used in the
study of impact of instructional materials on pemfiance of number writing among pre-school
children in Kamukunji District. Hence, do not wrigeur name or your schools name.

Please indicate the correct option as correctly momkestly as possible by putting a tick on
one of the options. For this questions that requaer own opinion, use the spaces provided.
Kindly respond to all items.

PART A

1. Indicate your age in years

a) Below 20 years ()
b) 20-30 years ()
c) 31-35years ()
d) 36-40 years ()
e) 4land below ()

2. What are your highest academic qualification?
a) MED ()
b) B/ED ()
c) Diploma ()
d) Certificate ()
e) Trainee ()

Others
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3. Indicate your professional experience as a heathéz@
a) 1-5years ()
b) 6-10 years ()
c) 11-15years ()
d) 16 and above ()

4. How long have you been a head teacher in this $2hoo years
5. What is the category of your school?

Day ()

Boarding ()

Day/Boarding ()
6. What is the total number of your pre-school chitdre

a) 0-30 ()

b) 31-50 ()

¢) 51-75 ()

d) 76-100 ()

Others

7. What are your teaching subjects?

Part B

1. What are the problems that interfere with good gquembnce of your students in

mathematics?
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. What are the possible solutions you have stategi@stion 1

. Is there a mathematics panel in you school fostiigect evaluation

. If yes, what strategies do you have to improve shigject

. Who provides material resources for your school?

. Are there in-service course held in this zone imv preschool teachers?

. If yes answer in Q 6 is yes how often?

. What are the contributing factor for declining nmettatics performance

Thank you very much for your cooperation

86



Appendix M
Pre test for preschool children
Answer all questions
1. Write numbers 1-10
2. Model numbers 1-10
3. Fillin the gaps
1,2,3,4,5__ 8 10
4. Trace numbers 1-20
5. Write the number missing
12
6. Write the number7

Tick the correct answer

7. Which material is used to colour numbers

Tracing []
Clay/plasticine[]
Potatoes []

Crayons
8. Which subject Q you love most?

Language ]
Number work [

9. Which activities in number writing do you love most

Modeling []
Tracing ]
Colouring ]

10. Arrange these numbers in the correct sequence

9,4,1,7,3,2,56
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APPENDIX N

Post test for pre-school children

LESSON 1
1. Write numbers 1-20 in a sequence
2. Fill the missing numbers 1,2,3, _,5,6,7,8,
LESSON 2
1. Arrange these numbers in order sequence 6, 743,91 10, 3, 5, 2
2. Fill the missing number
a_ 9
by 7___

3. Match numbers with words

Two 5
Four 6
One 10
Six 1
Nine 4
Five 7
Ten 2
Seven 6

4. Plasticine/clay is used for
[[] Colouring numbers
[] Modeling numbers
[] Tracing numbers

88



Appendix O: Research authorization

. UNIVERSITY OF NAIROBI
' COLLEGE OF EDUCATION & EXTERNAL STUDIES

SCHOOL OF EDUCATION

DEPARTMENT OF EDUCATIONAL COMMUNICATION & TECHNOLOGY

Teléphone: 020-2500759, 020-2500760 . ) .. P.0.BOX 30197, 00100 NAIROBI
020-2500762, 020-2460056 P.0. BOX 92, 00902 KIKUYU
20" May 2014

TO WHOM ITMAY CONCERN

RE: MUIRUR! JANE NJERI REG No: - E57/75536/2012

This is to certify that Muiruri Jane Njeri Reg No: - E57/79539/12 is a bonafide student of the University of
Nairobi, Depariment of Educational Communication and Technology. .She is pursuing.a course in M.Ed,
Early Childnhood Education. - Her project Title is “T_he Impact of lnétructional Materials on Leathg of
Number Writing among Pre-school Children in Kamukunji District of Nairobi Counfy.“ .

Any-assistance accorded to her will be highly appreciated.

Yours féitﬁfu!ly,

U\‘?

FARCH MUNICATION AND TECHNOLOGY

89



Appendix P: Permit from DEO Kamukunji District

MINISTRY OF EDUCATION

DISTRICT EDUCATION OFFICE
KAMUKUNJI DISTRICT
P.O BOX 74629

NAIROBI

Telegrams: “LEARNING”

Telephone: 0722574317

Fax

When replying please quote

REF. KMKJ/GEN/VOL 111/778

3" SEPTEMBER 2014

National Council for Science and Technology
P.0 Box 30623-00100

NAIROBI

RE: RESEARCH AUTHORIZATION FOR MUIRUR! JANE NIER! T5C 141184

The above named is a teacher currently on duty at Moi Airbase Primary School.
She is taking a course at the University of Nairobi and therefore needs
authorization as per regulations. The relevant documents are attached.

=M~/ L (

JAMES M ONGATI
DISTRICT EDUCATION OFFICER 8
KAMUKUNJI DISTRICT

cc
\BUNTY DIRECTOR OF EDUCATION

COUNTY DIRECTOR TSC
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