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ABSTRACT

The place of mathematics in the curriculum and dlchievement of the children
studying it have been identified as needing speaitntion. Mathematics is widely
recognized by pupils, parents and teachers to leeirttportant qualification for
employment or for further studies. Many teacheesliemathematics without knowing
enough about the subject or about the current idé&saching it. The purpose of this
study was to investigate the influence of interactieaching methods on pre-school
children’s achievement in mathematics in Nyang’amoae, Muhoroni District. An ex-
post facto research design was used in the study.siudy targeted a population of 18
preschools, 54 teachers, and 720 children. Therumsnts for the study were
guestionnaires, interview for teachers and docuraralysis guide. Data were analyzed
using descriptive statistics. The statistics caltad were frequencies, means and
percentages. The findings of the study establisimadl Interactive methods greatly
promote the achievement of the child in mathematatsvities. Most children who were
involved in using interactive methods in learnimgorded high mean scores in number
work activities. Therefore the study recommendsube of interactive methods in pre-
schools to promote children’s achievement in matie®s. Teacher's qualification,
workload and participation of children are amonigeotchallenges that tend to affect the
achievement of mathematics in the zone. The studihdr recommends that more
teachers be recruited since this would have a tdinggact on children’s achievement
through a change in teaching methods, and teacihwts high experience in
mathematics teaching be designated as baby andemuldgs instructors. The ministry
of education to in-cooperate SMASSE programmesGDE to increase competence in
handling the methods used in mathematics instnucaad a uniform test as a measure
of learners ability on qualification to join stamdeone. Further research to be carried
out to compare the most method used with learrgeiseral feelings, and advanced
research be carried out to verify how long it wotdée with in progress preschool to
use interactive teaching methods.
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CHAPTER ONE: INTRODUCTION

1.1 Background to the Study

Education produces an academically developed megldirtg learners to develop a
thorough knowledge and understanding of the subjiécequips learners with the
relevant knowledge and skills that they need invibed of work. Ogutu and Wandibba
(1987) have defined it as a process by which peaptpiire knowledge, skills, habits,
values and attitudes. It offers a forum in whichrteers can socially develop and take
their roles in society (Farrant,1997).Viewing itsttway, education provides sufficient
people into the academic community who are equigreaigh to adopt to the needs of
a changing society. In regard of these aims in m&ednomies cannot go to rest before
refurbishing their school system in order. In madeconomies no development can be
uttered without education as it is the basic taolthe development of science,
technology, commerce and industry and thus crunidhe economic development of
modern society. All over the world, Governmentsén@deen utilizing huge amounts of
money in improving the quality of the respectiveueation system. This has been

realized in the field of formal education.

Mathematics is generally regarded as one of thet m&sential subjects in the school
curriculum (Orton and Frobisher, 1996). Mutunga aBckakell, (1992) defines
Mathematics as an organized body of knowledge witas, principles and concepts
involving numbers are build up logically. TeachiM@thematics in secondary school is
equated to security, certainty, truth, beauty ghsistructure and architecture (Jonstone-
Wilder, 1980) observed. According to Schlogimanatmematics is a part of our culture

and democratic principles such as equality, justiod so on needing an operational



concretization. The Kenya Institute of CurriculuneM@lopment 2008 (KICD) states
that preschool mathematics objectives needed telojgunterest and positive attitudes
towards mathematics, and to stress the benefitsmathematics in daily life.

Mathematics is a basic tool in the developmentoddéreee and technology, commerce
and industry hence aids in the economic developmwieatmodern society. Furthermore,
mathematics is used as a ‘filter’ or ‘handle’ mafter than any other subject (Orton and
Frobisher, 1966). All children therefore need todogiipped with this essential tool of
productiveness and to varying extents accordinthéar abilities, so that in time they

may make their contribution to the economy andgbtreernment of their societies and

also improve their own qualities as human beings.

The development of highly skilled scientists anchtecal manpower requires a strong
grounding in mathematics. An emphasis on mathesatiication will ensure that we
have an increasingly competitive workforce to midet challenges of the 2Xkentury

(Neunzet, 2005).

Several countries question the mathematics attaitsy@& children in schools. Britain
had its share in the great debate which led toroabinquiry (Costello, 1991). Costello
(1991) observes that “anxiety about standard ofeaelment in school mathematics
appears to be a permanent feature of British lit® womplains of declining standards
being made regularly in the press and by governmegéns for well over hundred
years”. In an attempt to check some of the cha#lerig mathematics, the government
gives high priorities to in-service education araning of mathematics. It is in this line

that the Kenyan government launched a project Q2 1998. The strengthening of



mathematics and science in secondary school prdf@eMASSE) and In-Service
Education and Training (INSET) was launched agansackdrop of poor achievement

in Kenyan school in mathematics and science subject

As cited by Johnston-wilder, (1980), Margaret otesrthat it is critical of mathematics
teachers to have an admiration of competence inipuking and have a positive
attitude towards the big mathematical concepts. &bke assets that the teaching of
mathematics demands the teacher not only has kobd/ledge of the content to be
covered but also to have at his/her disposal & stvategies and approaches which will
enable him/her to impact that content to childrethwneaning and understanding.
Above all subjects, in mathematics, the individualist grasp the concept for
himself/herself, must be free to apply his/her guadgment to the problem according to
well defined rules and in the line of data giverefiga National Examination Center,
1981) (KNEC). The selection and arrangement of elgm of corrections and the
various ways in which they are introduced to thpilsus the more specialized meaning
of a teaching method, (Pinsen, 1962). There isdewange of methods, ranging from
‘talk and chalk’ to experimental and project metho@dger, 1994). Edger (1994)
indicates that people have adopted many differegthads in an attempt to improve
teaching of the “telling” type. He asserts that thethods have tended to vary according
to fashion and the current state of technology €£d$994). Michael (1987) indicates
that teaching methods spread over a continuum fte@mold teaching methods of the
expository kind to the new child centered methddathematics teachers can use
lecture method, discussion, project, group workstbieok reading, games, slides,

mathematical modeling, use of resource people aperaments among others. The



methods are not to be used in every single lesadrrather the teachers should choose
the most appropriate methods in line with the topied pupils. The choice of
instructional methods depends on the strategy wgleere as the strategy used depends

on the kind of content and objectives of the legddutunga &Breakell, 1992).

Although old and new methods are equally importdifferent methods fit different
kinds of content. There is always an appropriatehote for a given content and
teaching strategy. Nowadays, emphasis in mathesnémrning is more skewed to
methods involving strong experiences and activitegss than the traditional ‘talk and
chalk’ method. Such methods include experimentatioodel making, plays and acting.
Dewey (1944) recognized that understanding of abstconcepts and principles in
childhood must be built on a foundation of direxincrete empirical experience. In this
he emphasized that learning which involves intéractvith some activity is bound to
achieve its objectives. Activity methods, howevenguires high standard of competence
from the learning. This is because the events ftloenclassroom are more difficult to

determine beforehand.

Teachers are advised to use progressive methodshvare based on the idea of
interactive, critical thinking, and group work, atere activities, direct experience and
integration. Bad teaching occurs when one usespmogpate method and results to
reduced motivation, increases negative attitudes le@rning and vyields lower

achievement (Brown and Atkins, 1988).A close relaghip exists between mathematics
teaching methods and achievement. The method usegaching mathematics is

instrumental in determining ones achievement (Keit@97). Farrant et al. (1980),



argues that instructional methods contribute towatstcess in subject teaching.
Mathematics teaching at all levels should inclug@artunities for exposition by the
teacher, discussion between the teacher and thés @l between pupils themselves
and appropriate practical work. It also involvesqgtice of fundamental skills and
routine of problem solving. Morris(Ed), 1980). Irdetive methods are known to keep
children motivated and aroused, aid cognition antaace retention. In interactive
learning a learner is capable of applying to widage of learning. In interactive
methods learners are involved in retrieval of infation, understanding it by integrating
it with the existing knowledge they have and byaagement of the new knowledge,
they are able to produce a new or a desired legqufdruner, 1965). Interactive learning

has much to do with activity methods.

In Kenya, a number of changes have taken placehén education system since
independence. The Government has constituted $exm@ramittees and commissions to
determine the way forward for education to comemith more realistic policies which
would address challenges and expectations of tbpl@€Elimu Yetu Coalition, 2003).
Kenya's vision 2030 aims at transforming Kenya iatmewly industrializing middle-
income country providing a high quality life of atk citizens by the year 2030. All
these aimed at restructuring education systemderaio provide quality and relevant

education system different from that which exidtetbre.

Mathematics, as a subject has a central role irdévelopment of new technologies to
enable Kenya live to this dream. However, teachéagning of mathematics is

experiencing many hurdles. This can be seen cleariyhe achievement in national



examinations which is averaged. In undertaking ghely, it's influenced by Thuku,
(2003) whose one of his suggestions implored rebeas to undertake a study in

identifying the impact of activity interactive onied project to children achievement.

Table 1: Nyang’'oma Zone Mathematics Mean Score in KC.P.E (2010 - 2012)

Year 2010 2011 2012

Mathematics 51.72 53.32 53.19

Source: Muhuroni District Education Office; K.C.P.E Analysis Report

In seeking explanations for this type of resultsyesal questions get asked. Is it the
school environment? Is it the quality of teacheR&search pursuing these lines of
inquiry are needed; hence the focus on the presady on the influence of teaching

methods on learners’ achievement in mathematigg@schoolers.

1.2 Statement of the Problem

As had formerly been renowned, there had been dicpulproar over the poor

achievement in mathematics at all levels of thecatian system universally and in
Kenya. Although, Education studies on the methoflseaching of mathematics at
higher levels in Kenya had been acknowledged asulteeof the findings and approvals
alluded to, this had not enhanced results as faacagvement was concerned. This
made the study to advocate that researches sheutdrd-pressed way down to ECDE
level, more so on teaching methods which had b&ed as one of the contributing

factors for the minimal achievement. This was eggplgcsignificant when research in

other countries of the world indicated that highality, demanding and accessible
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mathematics education for 3-8 years old childres wacrucial foundation for future

mathematics skills at higher levels of leaning.

Early Childhood Education was part of the basiccation undertaken by the Kenyan
government aimed at laying a good foundation ndy tor the children at the level, but
for the entire education system. Research in chddhdevelopment had verified that
experiences gained in early childhood influencengnge and social skills at higher
levels of education. This then means that improvimgthematics achievement at the
E.C.D.E, level should improve mathematics skillbigher levels. Some of the habits of
improving this foundation level were through useimteractive teaching methods in
place of non-interactive teaching methods. The afsaon- interactive methods like
lecture method, drill and practice, had failed efifeely to communicate the
mathematical concepts to learners. The methods Wesh cited as one of the
contributing factors for the minimal achievemento$é who used these methods had
their classes obtaining below average mean scoee stidy noted that the use of
interactive methods such as Play, Small-Group Bsiom, Practical work, Games,
Demonstration, and Self directed method had thasses score above average mean
This is a fact attributed to the ability of the Imeds to create interest as learners learn
by getting involved. This study tried to drop light the issue by trying to find out how
the preschool teachers are using these methodsydeir teaching learning sessions of
mathematics. The study was conducted in prescstitutions in Nyang’oma Zone,

Muhoroni District.



1.3 Purpose of the Study

The purpose of the study was to determine the enfie of teaching methods used in
teaching mathematics, had on learner’s achievemiérg. study was also meant to
determine the effects of the teaching methods usgda teacher; Play method,
Discussion method, Lecture method, Self- Directedthmd, and achievement in

mathematics.

1.4 Objectives of the Study
The study was set to achieve the following objegiv
1. To determine the effects of Interactive activiteas achievement in pre-school
mathematics.
2. To examine the effect of Play activity on achievetria pre-school mathematics
3. To determine the influence of Small-Group Discussian achievement in
preschool mathematics.
4. To determine the effects of Games on achievenmeprta-school mathematics.
5. To determine the influence of Self Directed leagnmethod on achievement in

mathematics activities of preschoolers.

1.5 Research Questions
From the research objectives, the following redeguestions were to be formulated:
1. What are the effects of interactive activities arhiavement in pre-school
mathematics?

2. What are the effects of Play on achievement insgtesol mathematics?



3. What is the influence of Small-Group Discussiontimd of teaching on
achievement in mathematics activities on learners?

4. What is the influence of Games on achievement ithematics activities of
preschoolers in Nyang’'oma zone?

5. What is the influence of Self- Directed method efdhing on learner’s

achievement in mathematics?

1.6 Significance of the Study

The study was significant as it focused on methodsnly used by the preschool
mathematics teachers while teaching. Its main aam t@ collect data on the methods
mainly used. The methods were then compared with fithal class examination
achievement to determine if there was a signifiaahationship between them. The
outcome will be used to provide feedback to tealaex to which methods enhance
cognition and retention. Learners and teachers gt feedback on various
participations of the teaching methods. To the rgarg administrators and other
stakeholders message will be relayed on whethehiteg load impacts on the methods
used hence achievement. The findings of this stuilyprovide the managers with
meaningful information as to what numbers of teasheill effectively deliver. The
Ministry of Education will use the recommendatiam énhancing achievement of
objectives of preschool mathematics and assistiveg teaching of mathematics by
providing ample time in lessons to at least prepaxaerials intended to invoke
experiences, and recruit more teachers. It wilb alse the recommendation in funding
the SMASSE project to preschools to increase coemgetin handling the Interactive

methods used in mathematics instruction.



1.7 Delimitation of the Study

The research was conducted in Nyang’oma zone, Mulhd@istrict though the factors

the study sought to investigate were nationwideth@dgh the study was to be
conducted in all public schools in Nyang'oma zooaly selected children in each
school were to be considered. The study only ugfdldarners instead of 720 and 8

teachers instead of 24.

Although the study was set to investigate the arilte of different teaching methods on
children achievement, it did not look at other aspeas learners’ level of motivation,
provision of learning materials among others. Thely mainly used questionnaires,
observation, and documentary analysis as its maithads of collecting information, it
also used interview method to provide in depth datach was not possible with

guestionnaires and a chance to ask probing qusstion

1.8 Limitations of the Study

Mugenda and Mugenda (1999) defines limitation amesaspect of the study that the
researcher knows may negatively affect the gematadins of results but over which

he/she has no control . The design used was exfpogi which had an inherent

limitation as it began with an observation of a elggent variable that had already
occurred and working out in retrospect for its plogsrelationship to and effects on, the
independent variable that changed with time. Thedystwas conducted in public

preschools and the findings may not reflect theasibn in private preschools. This was
because the private preschools are mainly finantséitutions and often are of different

management and organization.
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Some reluctance was mainly noted in respondingh& items in the questionnaire
mainly because teachers thought that the reseaashabout to expose specific school’s
weaknesses. However, the initiative was taken teuras the respondents that
confidentiality was to be ensured. Financial cansts was another limitation since the
researcher was self sponsored and depended oy &alaill the research activities and

time limit in data collection.

1.9 Basic Assumption of the Study

The study assumed that:

1. All preschools in the district had trained mathdosateachers who were able to

distinguish different methods of teaching.
2. The study was taking for granted and without evogethat the respondents

would give accurate and honest responses to tims ite the questionnaires.

11



1.10 Definition of Significant Terms

Academic Achievement:

Games:

Lecture:

Method:

Narrative/Storytelling:

Play:

Pre-school:

Mathematics score of the pre-school exam 2013 fer p
unit class.

The activities chégd involve themselves in while
observing certain rules actively during mathematics
teaching and learning by manipulating materialstirsgp
out number work puzzles involving different opeoas.

The presentation of any information orally. It i® a
uninterrupted verbal presentation by a single spetikan
audienceand the responses include; note taking and
subjective reactions to remember content.

A way of doing something, especially in a systemati
way; implies an orderly logical arrangement (usuati
steps).

This is an oral presentation of chain of events
accompanied with explanations and questions irtioela
to their causes and effects.

It is an active mediwhlearning amid the children to
experiment with the world around them and the esgive
world inside them.

The time a child is old enough to go to schoolalko

refers to a Nursery school, Kindergarten, Daydsuy

12



Professional Qualification: Is a document which shows that someone has suatgssf
finished a course of study which allows him or her
work in one of the professions.

Self Directed method: It is learning whereby learners are owraerd managers of
their own learning process.

Small Group Discussion: Itis a liberated flowing conversation amahg pupils by
putting across their opinions and ideas, and to tiezse
of their peers.

Teaching Experience: Is the accumulation of knowledge or skill that desfrom
direct participation in events or activities. Wahalof
varieties of methods imparted to learners to aequir
knowledge.

Teaching method: The principles, and methods of instruction. Theggke
learners motivated and aroused, aid cognition aharece

retention.

13



1.11 Organization of the Study

The research study is organized into five chapteestion one consists of background
to the study, objectives of the study, researchsijues, significance of the study,
limitations and delimitations of the study, assumptof the study, definition of

significant terms and organization of the study.

Chapter two deals with related literature reviewdemthe following sub-headings:
introduction, mathematics teaching methods, plenglsgroup discussion, games, self-
directed and achievement in mathematics, theotdtammework, conceptual framework

upon which the analysis is based.

Chapter three describes the research methodologg. ukhe research methodology
includes, research design, target population, sarapt sampling procedure, research

instruments and analysis techniques.

In chapter four, we look at the data assortmentgss, analysis of methods used and

the interpretation of the findings. Chapter five nsists of the conclusion,

recommendation and proposition for additional redea

14



CHAPTER TWO: REVIEW OF RELATED LITERATURE

2.1 Introduction

T[he chapter presents related Literature on tha afestudy in the following headings: -

Teaching methods, Play activities method, SmallugsoDiscussion activities method,
Games, Self- Directed method, and achievement thenaatics, Summary of Literature
Review, Theoretical framework, and Conceptual Fraork. Literature review gives a

good background information and insight into vasidasues used in examining the
weaknesses and strengths of past studies on tiecsahd hence their contributions to

the study.

2.1.1 Interactive Methods

Early Childhood period is an age when the child hearly all rapid development and
starts to learn critical concepts actively. Chitdne this period progress from pre-
operation stage to concrete operations, that eschild passes from visual thinking to
mental development (Jacobson, 2001). Children de faathematical concepts in their
daily lives. In the early childhood period, the ldnen experiences about mathematics
are acquired mostly through the experiences witleatd, depending on the Childs’
stage of development. Johnston-wilder (1980) asddhat the teaching of mathematics
demands the teacher not only to have a sound kdgelef the content to be covered
but also to have a stock strategies and approdchesable him to impact the content to
the learners with meaning and understanding Fot thatter, an active learning
environment and methods are required in the edniidltood for development of

mathematical concepts and abilities to be usedhbychild later in life. Therefore the
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teacher should plan well a mathematical program asidg different techniques in

teaching mathematics.

Discussed here under is the mainly used mathemaaching methods. The methods
are, self directed/ text book reading, demonstnatpyactical work/pupils experiments,
narrative/storytelling, play, small group discussigames, and self directed method

among others.

2.1.1.2 Demonstration

By the term demonstration, we have in mind thesthation and demonstration to the
teacher or to the class of mathematical concepelation by a method in which some
physical equipment or device is used and help fglahe explanation (Butter and
Waren, 1960). The purpose of demonstration is ltsstiate a certain task or skill
concept, or principle, so that others can learn amtkerstand more easily and practice
what they have learnt. Marlene (1985) indicates it teacher, student, the whole class
or group of children can demonstrate. Marlene alstes that demonstration teaching
method is effective because children not only hiearr see how to do something and can
then easily try it themselves. It is good to ndt@ttmany demonstrations involve
guestioning. Introducing questioning provides acpdure to stimulate the pupils

thinking (Popham and Baker, 1970).

The study noted that in the demonstration lesgbedearners were able to hear, and see
how to perform certain tasks and could easily tgn. This was made possible by the

teachers using questioning methods which providegratedure to stimulate the
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learners thinking, as observed by Popham and B@l@#0) However, the study also
noted that teachers who used the method registabede average achievement,

compared with those who used non interactive method

2.1.1.3 Practical Work/Pupils Experiments

The employment of multisensory aids, which are weditched with other classroom
activities, can serve a dual purpose; it not oslyass to stimulate curiosity, but provides
a most effective way of clarifying many mathemdtmancepts or relations in the course
of the experience of associating them directly vgttysical things (Butler and Wren,

1960). Butler and Wren (1960), adds that this seméighly significant avenue for

natural learning as well as for motivation, and firactice is often referred to as
laboratory work in mathematics. Learners are uguatbvided with activities, and then

they are initiated on what to do to attain set gaalrough handling of objects or
equipments (Njoroge 2004). In support to Butler &cen (1960), Njoroge (2004),

Concroft (1982) observed that learning by doingesilearners’ level of recall and

relation of mathematical contents in long term mgmo

Heather (2009) notes that experiences gained thrbigg education and work, plays a
central role in the process of learning and thisspective of learning is called

experiential learning or learning by doing. The hoet also enhances psychomotor
skills, helps pupils distinguish mathematical rielaships in objects and concretizes

mathematical concepts asserts Githua (2002).
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The study in conformity with Heather (2009) and Haa (2002) observed that the
method improves psychomotor skills and assists choed children to discern
mathematical associations in items and concretibes concepts. The study also
concurred with Njoroge (2004) observing that leagnby doing elevates children’s
level of recall and relation of mathematical comteim long term memory. The study
observed that the method was having an edge ovar im@ractive methods in
stimulating interest, and the response of the kyarmevealed that the method creates
chances for deeper understanding as they involeesdnses of touch, feel, smell,
hearing, and sight in stage-managing objects. tevealed that the learners taught by

interactive methods of learning performed bettantthose taught by other methods.

2.1.1.4 Narratives/ Storytelling

Narration and Storytelling method involves oral gaetation of a chain of events
accompanied with explanations and questions irtioelao their causes and effects.
Based on the learning objectives and content, tibry san be about local, national, or
international events. For this method to be eflegtithe teacher should employ
techniques like ensuring familiarity with the evéming narrated and their relevance to

content being taught.

Storytelling arouses the learners’ interest, agpalearners’ emotional feelings, makes
information to be easily remembered. Wendy Ellyg2002) observed that
“storytelling/narrative is usually combined with rhan actions or events that affect
human beings. The meaning of event is producedhbypgrt it plays in the whole

episode”. An ECDE teacher can use this method fi@ctve teaching by choosing
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stories that are relevant and of great interest@aarget audience. Ngaroga (1994) and
Rodgers (2011) noted that some areas of teachingptieender themselves to use of a

story.

The study in similar observation with Rodgers (2044d Ngaroga (1994) asserts that
this method of teaching has limitations such asbeatg able always to find a story that
is relevant to what the teacher wants to teach. ddew it is observed that

Narrative/Storytelling is one of the methods linkeith the above average performance
of learners than to any other non interactive eelaimethods. The children’s

achievement was high looking at the outcome ofpgteschool exam 2013 pre unit
class mathematics. This was attributed to thetgtwfi the method to create curiosity as

learners learn by deeply drawn in the task.

2.2 Play

Play is an active medium of learning amid the clid that gives them a fine

opportunity to learn in a normal way. Children dsually device play, but teachers need
to sustain and promote it (Moyles 1989) obsentet play help to gain important

insights in what children are thinking and feeliag they play. Play allows a child to

experiment with the world around him and the exgikesworld inside him/ her. Fisher

(1995) in agreement with Moyles, 1989 observed ¢thdtren have two classrooms-one
indoors and one outdoors. The outdoor play setfsngiorn as an expansion of the
indoor classroom. The activities are designed desdn activities to encourage motor

and social skills as well as to refine existingmitige structures and make new ones.
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Fox (1993) observed that during outdoor play, ckidof four-five year old gained in
addition and subtraction, shape identificationtgraing, number sense, sequencing of
events, use of ordinal numbers. For the developroétiheir fine and large or gross
motor movements, for the growth of the child’s eye- hand coordination, it is

important for her to play with the natural thingsuand her.

Robert S Siegler noted that play is a very sinfpieauthoritative method for building
up children’s number sense that involves playinghwiumber board games. This
approach reinforces the impression of early chitdheducation that children can learn
through play. Farrant (1997), observe that playeseia number of precious functions
because it exercises’ competencies, stimulates imatgns and facilitates
experimentation afar the real level of developm®&My in a rich environment provides
dear opportunities to explore and to assume aetvthat can be surprisingly difficult
from a mathematical point of view and at the same €&ngross fun, social learning, and
other kinds of learning, as in the book readingnepyla. The teachable instant involves
the teachers’ careful observation of children’sypdend other activities to identify the
impulsively emerging situations that can be utidize promote learning .During free
play, teachers spend very little time with childf&eo and Ginsbug, 2004) stated, or
tend only to manage their behavior (Kontos, 199B%eoved as opposed to their

learning.

The study registered that teachers who used pldyo#imer experiential methods had
their classes score above average. This was &silh oéthe methods generating interest

as preschool children learn by searching out in&tiom. Play method, as attested by
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Fox (1993) allows the learner to develop fine amdié motor movements, growth of
eye-to-hand coordination. The study, in concurrengéd Farrant (1997) and Moyles

(1989), noted that the method helps the learneaxtycise competence and facilitates
experimentation, and to explore, taking the agésithead on, that can be surprisingly
difficult from a mathematical point of view. In amclance, it was realized that the
teachers who used the method as confirmed by thendrst administered had their

learners scored above average achievement.

2.3 Small Group’s Discussion

Discussion consists of questions, answers or corsrign other teachers and pupils.
Since it involves feedback and pupils participatiame would expect it to be an

effective method of teaching (Perrot, 1982). P€R901), observes that a discussion
involves a liberated flowing conversation, givingpds an opportunity to put across

their opinions and ideas and to hear those of thears. In small group discussions,
pupils form their own two to six member groups (@imaand Sharan, 1992). After

choosing subtopics from a unit that the entire<classtudying, the groups break their
subtopics into individual tasks and carry out ttaativities that are essential to prepare
group reports. Each group then makes a presentatiatisplay to communicate its

findings to the entire class (Sharan and Share®2)19

Fischer and Raymond (2005) in agreement with P91 and (Sharan and Sharan,
1992) noted that cooperative learning involvesuse of small groups to foster effective
mathematical teaching where each child is expetdegarticipate fully in discussion

while it is expected that there will be no dominaiy one child in a group.
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In harmony with Fischer and Raymond (2005), Pe2§0() and (Sharan and Sharan,
1992), the study noted that the method makes poeschildren involved in a liberated
graceful discussion placing across their opiniarg ideas and also listen to their peers.
The method promotes interaction amongst preschearnérs, and encourages
constructive competition. By observing the outcamhéhe exam test given shows that
the method gave the learners who used it a consteumompetition by achieving higher

marks than those who used methods like lecturk addl practice.

2.4 Games

Games refer to all activities children engage tredwes in while observing certain rules
actively, during mathematics teaching and learniritge games range from child’'s self
initiated activities involving one, or more indiwvdls to teacher designed games aimed
at meeting specific learning objectives. These gaimeéolve manipulation of materials,
addition and elimination, sorting, drawing and wogk out number work puzzles

involving different operations.

Mathematical games can be played in whole clasall gmoups or paired settings. They
are resource that are highly motivating to childaed, consequently, encourages greater
levels of concentration and engagement with matliemaDuring these games the
teacher plays along with the children as she/hersfflirection sand help, emphasizing
the areas of concern in the process of teachingleaming. Games can be used in
different ways to consolidate learning, practiceillsk explore mathematical

relationships and develop problem-solving stratedrarr (1994) observed that games

can inspire people to give repeated practice titsski mental arithmetic and then do the
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whole thing again simply because they want to dtebée second time around’. While
such games do permit for the use and submissiakill$ in a different context, when
choosing these type of games, teachers need to ddfdberation to the mathematical

content and the level at which the children arekivagy.

Anghileri (2000) noted that this control encouradiegibility of thinking and mental
fluency. The more effective, games encourage mewvitak as calculations are tackled
in children’s heads. As much as possible, childsbould be encouraged to discuss
mathematics inherent in the game, and the stragegployed, in order to help the

development of mathematical language skills.

The study in agreement with Parr (1994), Anghi([@000) and Farant (1997) asserts
that games arouses children’s interest as theg@ded from one step to another and
the method is hailed for its quality of posting laat picture of a given concept and
helps to develop interactive skills. In concurremith Jean Piaget (1952) and
Integrationists theorists the study also noted ttaldren learn best, and construct
knowledge through doing and active participatiomtigh methods as games. The study
evidently revealed that Games among other intemactiethods such as Self Directed,
Discussion were more linked to above average aemewnt. It was noted that teachers
who used the interactive methods tied with doings @iled by adequate teacher learner

interaction created high achievement.
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2.5 Self Directed

Self directed learning gives control and respofigydior teaching to the learner (Petty,
2001). Petty (2001) noted that this method is admnistic approach in which the teacher
takes on facilitating role. He also indicates tliais learning involves these three
conditions: wants or at least to be prepared tetche degree of independence given,
have or been quickly developing skills or attitudbemanage the independence, and

learn reasonably effectively with autonomy given.

In Self Directed Learning, learners are owners arahagers of their own learning
process. Learners integrate self management witmsmitoring. This is supported by
Garrison (1997) who asserts that self directechimardemonstrate greater awareness of
their responsibility in making learning meaningéud monitoring their activities. They
are curious and willing to try new things (Laymaf97), view problems as challenges,
desire change, and enjoy teaching (Taylor, 199%ylor also found them to be

motivated and persistent, independent, self diseg| self confident and goal oriented.

The study found out that the teachers should reiddren awareness of their roles in
learning in pre-schools. This is in agreement Wilylor (1995) suggesting that children

be engaged in discussion on mathematical activiittes Self Directed Readiness Scale.
The idea was also supported by Layman (1997) stiggegenerating similar discussion

through the use of questions designed to help éearbecome aware of what good
mathematic learners do and how to become one .uBonlti996) stress that teachers
who want to encourage self directed learning mmest fhemselves from a preoccupation

noted that it allows learners to be more effectearners and social beings. Guthrie,
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(1997) noted that the self-directed learners hheeability to search for information in

multiple texts, employ different strategies to as@ goals and represent ideas in
different forms. Morrow, 1993 observed that witloper planning and implementation
self- directed learning can encourage pupils toeltgy their own rules and leadership

pattern

The study in harmony with Garrison (1997) notedt tBalf Directed learning makes
learners become managers of their own learning seifl monitors of their own
activities. This was clearly portrayed in the résuwdf the exams administered by the

learners who were practicing the method scorinyalawerage marks.

2.6 Achievement in Mathematics

According to NACECE (2002) the training teachersntiselves have received affects
the way in which pre-school children are taught keagn, and that include mathematics
achievement. Trained teachers have learned skdisanable them to relate well with
children, parents, community, and committees. Thaye also learned to make good
use of learning resources and materials, as wellguading children better, and

stimulating them in learning, so resulting in atbetacademic achievement by their
learners. Teacher training is needed after a pdrasrachieved academic qualifications,

which are a prerequisite to ensure a teacher’s etenpy.

When a preschool child has been taught by a gedldnd competent teacher, it is likely
that such a child will be more likely to benefibifin subsequent education than one who

hasn't received preschool teaching. In statingrteed to evaluate when a child have
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received good teaching, MOEST (2000) defined evamnas a systematic of method of
determining the success of the best objectivesekphool education. It gave direction
on the way forward for the achievement of the ideshresults. Purposeful evaluation
should be considered in order to determine -effyeneffectiveness, impact,

sustainability and relevance of the set objectfeeshe successful running of pre-school
programs. Assessment of the successful impact efgaeed plan of children’s learning
and achievement should be done, in order to determiich matters as mathematical

skills and a child’s readiness for lower primaryeation.

The study noted that different methods used in gmattics instruction register different
achievements, this is in agreement with Brown artkind, 1988 asserting that bad
teaching occurs when one uses inappropriate metnutisesults to reduced motivation,
increases negative attitudes to learning and yigldewer achievements. Keith 1997
also concurred with them noting that the methodduse teaching mathematics is
instrumental in determining ones achievement. Tthdysobserved that teachers who
used non interactive methods such as lecture,atrdl practice method had their classes
score below average mean and teachers who userhciite methods such as
demonstration practical work/pupils experimentsmdestration play, small group
discussion, games and self-directed methods, wesee inked to above average

achievement.
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2.7 Theoretical Framework

This study was based on the theory of constructives put forward by Piaget (1896-
1980) and Vygotsky (1896-1934). Constructivism ref® an approach to learning that
highlights that individuals learn well when theytiaely construct knowledge and
understanding. This theory highlight that teach&hieuld offer support for pupils to
discover and build up understanding and create nogpprtunities for pupils to learn
with the teacher and with peers in constructingvdedge. Boll, Piaget and Vygotsky
emphasizes that teachers should serve as faatitatwl guides rather than directors and
molders of children’s learning. The following ahetconstructivist's principles essential
in the teaching of mathematics; making mathematiasonal and fascinating,
considering pupils’ prior knowledge, making math&ogacurricula socially interactive

and pioneering mathematics projects (Santrock 2004)

Bruner’'s (1961) constructivist theory suggestssitsuccessful when faced with new
material to follow a progression from enactivedonic to symbolic representation, this
holds true even for adult learners. A true insioral designer, Bruner’'s work also
advocates that a learner even of a very youngsagempetent of learning any material
so long as the teaching is organized appropriatelgharp contrast to the beliefs of
Piaget and other stage theorists. Bruner (1961)qs@s that learner’s constructed their
own knowledge and do this by organizing and cafeguy information using a coding
system. Bruner believe that the most effective waylevelop a coding system is to
discover it rather than being told it by the teacHére notion of interactive learning
implies that children create their own knowledgetfemselves. Bruner, like Vygotsky,

emphasized the social nature of learning, citirgt tither people should help a child
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develop skills through the process of scaffoldibdge Piaget, Vygotsky believes that
young children are curious and actively concermetheir own learning and discovery
and development of new understandings. Howeverpisky sited more prominence on
social contributions to the process of developmaeritereas Piaget emphasized self

instigated discovery

Mac Nally (1973) supported Piaget’s views of spoebus development impact on
how the children learn about themselves and ther@mwment as they use practical
experiment. In support of Piaget, Dewey (1952)rau$ that to achieve self discovery
peer interaction, experience sharing, the teacheuld provide the child with the
opportunities for exploration, knowledge, constioat interactive and critical thinking.
Teaching under constructivist environment considées learner to be engaged in a
model construction process where prior knowledgects/ated, criticized and modified
by the learner in order to form new knowledge dtree This calls for the teacher to use
instructional methods which initiates set of teaghapproaches, practices, techniques/

procedures, routines and rules in an attempt ibtéde learning (Curzon, 1990) .
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2.8 Conceptual Framework

Input Process Outcome

* Teachers interaction
with learners

* Learners manipulation
of resources

* Probing questions

* Learner participation

» Play method : .
. . Achievement in
* Discussion

method Mathematics

A 4

+ Games method
+ Self-Directed

method

* Practical work

Figure 1: Conceptual framework of the Study

The above figure indicates that interactive teaghmethod adopted by a teacher in
teaching mathematics is related to learner’s inmalgnt and participation. The study
was aimed at establishing to what extent thesédiieganethods influence achievement
depending on the method’s nature of involving atiiransfer and retention ability.
We have different methods and all vary in levelearner involvement. Depending on
the way a teacher handles the method he /shempset learners perceived the methods

differently.
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CHAPTER THREE: RESEARCH METHODOLOGY
3.1 Introduction
This section describes the design of the studg, tHrget population, sample and

sampling procedures, research instruments, andcdfégtion procedures.

3.2 Research Design

The study was conducted using ex-post facto resaasign. An ex- post facto research
design examines variables in retrospect. Accortbhnguckman (1978), an ex-post facto
research design is one in which the investigataaneres the variables without

manipulating them. The researcher tried to estalthat which had already taken place
after the variables had already worked or causedff@ct on the dependent variable.
The design was found suitable because the variatedved in the study, that was,

teaching methods used in mathematics teaching; re&kiod, Small-Group Discussion

method, Games method, Self- Directed method, amohde’'s attainment was not to be
manipulated. The teaching methods examined wersetlioat the teachers had been

using in the three years course.

3.3 Target Population

Mugenda (1999) defines population as an entireguadundividuals, events or objects
having a common observable characteristic. Theetagmppulation in the study

comprised of all children and teachers in publiesghool education in Nyang’'oma
zone, Muhoroni District. The targeted populatiod&preschools, 720 children and 54

preschool teachers. The teachers were in a poditiandicate the teaching methods
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each of them employ very often, reasons for udiegniethods, and were in a place of

candidly evaluating the school in terms of learmmadicipation of the methods used.

3.4 Sample and Sampling Procedures

Best and Kahn (1998) defines sample as a smalbpiiop of a population selected for
observation and analysis, while sampling is defiag@ deliberate rather than haphazard
method of selecting subjects for observation, tabém scientists to infer conclusions
about a population. The study used two samplinghods; purposive sampling and
simple random sampling. This enabled the study &ptwe all the schools

characteristics. This ensured that each schootibated in the finding.

Simple random sampling was used to select the etbsapresentation of 8 preschools
(45%) from the 18 preschools in the zone. Simpheloan sampling gives every subject
an equal chance of being selected (Mugenda & Mumeh899). From the sampled
schools, purposive sampling was used to selecr@fcpool pupils from each school in
their final class giving a total of 160 pupils. Orteacher per school teaching
mathematics in the final class was randomly setetbeparticipate in the study. This
number was relatively large to ensure that the $ammms a representative of the
population and to reduce the magnitude of sampingr. Best and Kahn (1998) assert
that the larger the sample, the smaller the mageiti sampling error and the greater it

is that the sample is a representative of the Ebiou.
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3.5 Data Collection Instruments

Data collecting instruments are used in securirfgrimation concerning phenomena
under study from a selected number of respondevitifusa 1988). The following
instruments were used to collect data for thisyst@uestionnaires, Interview schedule,

Documentary analysis, and observation checklists

3.5.1 Questionnaires

The questionnaires used in this study were forneacbecause they were literate and
capable of answering questionnaire items adequat@lyestionnaires’ as tools of
research are widely used in educational studiegeb information about current
conditions, practices, attitudes, and opinions gueck and precious manner. It allows
data collection from large samples of preschoothees in different regions, in a
confidential quick and non bias manner regarding ¢thildren’s contribution, and
involvement in mathematics activities. Open angetbended questions were ultimate.
Closed ended questions were used to obtain botopalr and specific details from
respondents while open ended questions were usethdéoe explanation and personal

opinion was being sought.

The questionnaires were administered by the relseard@he usage was paramount
because they are time saving and straight forwardhe respondents. Ogula (1998)
observes that questionnaires are appropriate facaginal research since they are less

costly and use less time as instrument of datacdin.
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3.5.2 Interview Schedule

An interview schedule, involves presentation ofl mexrbal incentive, and responds in
terms of oral-verbal reactions (Kothari, 2000).mbkes it possible to acquire data
mandated to meet specific objectives of the statlgws consistency of questions and
collection that cannot be directly observed or iiadiit to put in writing such as
historical information. Besides, it enabled reskarcto gain control over the line of
guestioning, provides high reliability of the infioation gathered, and is systematic,
time saving and comprehensive. The instrument vatavant questions was prepared
and administered to individual teachers who werginga capacity to provide for
preschool education, involvement and participatexels in preschool education, dares

and outcomes on child’s success in preschool.

3.5.3 Documentary Analysis

Documentary analysis was expedient for the studyt gsves legitimate information
without withholding information required. It faddéited the researcher to acquire
information regarding teacher’s preparation recdikets schemes of work, lessons plan,
pupils progress record, class register and vatass activities done by children, more
so in number work. It was used to reveal the tearimnethods applied in teaching /
learning mathematics and the achievement of learbgrobserving progress records,

and learner’s exercise books.

The usage of documentary analysis was significantha researcher attained data at
convenient and it saved time .Nevertheless, theareker did not have power over the

respondents as he relied on documented information.
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3.5.4 Observation Checklists

This is a form in which observation of an objectaophenomenon is recorded. The
purpose was to check: teacher participation, aassr management and the
mathematics learning corners. The researcher redordvidence or observed
phenomenon by placing a check in the appropridigmao and comments written down

in the section following each checklist.

3.5.5 Pre-Testing of Research Instruments

Piloting was done in two pre-schools with two tearshon the basis of ability to
generalize data. The significance of pre-testing Wwaassess validity and reliability of
each of the items in the questionnaire and thealsility of the language used in the
instrument (Mulusa, 1988). Drafted items were pibtin order to avoid threats to

reliability, revealing vague questions and unclaatructions.

3.6 Validity of Instruments

According to Mulusa (1988) a test or research umsént is said to be valid if it
measures what it is believed to measure. Cronbaghests that the validity of an
instrument may be recognized deductively by showira the items match up to the
definition of the trait anticipated to be measurédr the validity of any measuring
instrument to be qualified, it must be subjected fare-test (Cronbach, 1982; Mugenda
and Mugenda, 1999). Thus the questionnaire wasegiest before the research
commenced to check, correct and assess their ¢amdrconstruct validity. This made

possible the researcher to assess whether thendsps understood the questions or
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not and whether the questionnaires enabled thengs¢o realize the objective of the

study.

3.7 The Reliability of the Instruments

Mugenda and Mugenda (1999), define reliability asemsure of the degree to which a
research instrument yields consistent results ta dter repeated trials. Reliability in
research is influenced by random error. Randomr agdhe deviation from a true
measurement due to factors that have not beentigfgc addressed by the study.
According to Mulusa (1988), reliability of an ingtnent is increased by precise
identification of data required, repeated review inétruments by knowledgeable
researchers and field test on appropriate populattoremost, the researcher required
the expertise of his supervisor before getting ataaollection process. The supervisor
comprehensively went through the questionnairexgmrized the areas missing out for
inclusion, and identified those that needed to treck out. Secondly, the study
administered the instruments to a small sampleoplifation. The responses from each
design were added and the average score obtailed.avferage score for all items
exceeded 85 percent and therefore the instrumests said to be dependable and thus

used to seek for desired information.

3.8 Data Collection Procedures

The researcher wrote a letter of transmittal to dbleool heads. The letters were then
sent to the head teachers of the participatingdastadter which the schools were visited
for the administration of the questionnaire. Befpresenting the instruments to the

subject study, the researcher first did the pretesbme teachers and a few children. In
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the field the researcher introduced and explainedsélf. The reception from the
interviewees was warm and they were ready for titerview. The interviewees
preferred to go through the questionnaires of wiinehresearcher gave time to do so.
Few teachers went through the questionnaires amtveand immediately but the

majority requested for some time of which was atap

Lastly, the researcher collected and assembleteatiata, sorted and read through all of
them. Every questionnaire was analyzed by the relsea Due to the nature of the
study, findings from the observation and the adstemed test were analyzed
gualitatively. Thus the procedure for data collecticonducted allowed a thorough
analysis of finding out the influence of interaetiteaching methods on achievement in

mathematics among preschool children in Nyang’omaeZof Muhoroni District.

3.9 Data Analysis Techniques

There was edition to assure exactness and congystérthe information contained in

records, and was helpful in ensuring that all @esinformation was conceptualized,
coded and verified to reduce possibility of dispabetween available information and
what was projected to be captured as per reseaiestigns (Kombo and Tromp 2006).
After information screening, arrangement of dathected was done, to ensure logical

ordering, linking ideas and grouping of logicalarmhation.

Quantitative data analysis involved the use of iSteal Package for Social Science
(SPSS). SPSS is recognized for its ability to pgedarge amounts of data given its

broad spectrum of statistical procedure which wesolutely designed for social
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sciences. With this the researcher gathered allinkguments, for data coding and
subsequent analysis. Simple descriptive statistich as frequencies and percentages
were used because they can easily be interpretedany people. For any item in the
guestionnaire, responses was coded in a tally sheetpercentages were calculated
from frequencies obtained. Information obtainednfralocumentary analysis was
compared against findings from the observation kilstcand questionnaires. The
results recorded in the tables showing the freqesrand percentages, the coded data
and the quantitative data were then analyzed us@sgriptive statistics. The statistics
calculated were frequencies, mean, and percentddmes.results of the analysis are

discussed in the preceding chapter.

3.10 Ethical Consideration

According to Mugenda (1999), ethical deliberati@ne important for any research. In
this study, the research ethics was appraised bkthics Board to establish ethical
guidelines for conducting the research so thatcathialues are not dishonored. Such
matters included proper conduct of the researcheng the research process, evasion
of plagiarism and deception, confidentiality andvacy of the information obtained
from the respondents, avoidance of physical andhagggical harm to the respondents
(particularly that the study was contracting withnors), acquiring deliberate and
informed consent from the respondents and pubtioizaof the findings, these values

were strictly adhered to.
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CHAPTER FOUR: DATA ANALYSIS AND INTERPRETATION
4.1 Introduction
This chapter represents analysis and interpretaifodata collected, with the aim of
instituting the level to which teaching methodsdubg Mathematics teachers influence
learners’ achievement in Nyang’oma zone, Muhoronstrii2t. The investigator
developed questionnaires for mathematics teacloeenable him in coming up with
wholesome data, thus allowing a holistic view oé timethods used. The researcher
administered the research instruments to the sang@éehers. The chapter thus presents
the findings, beginning with the demographic anteotgeneral information on the
teachers and schools that participated from thdyst8econdly, a presentation of the
methods used by mathematics teachers is given.iFhdlowed by a presentation of
the participation of the children on the variouacteing methods. The findings on what
determines the method used by mathematics teadrersdiscussed. Finally, the
methods used by mathematics teachers are discussaéflection to learners’

achievement.

4.2 Questionnaires Return Rate by Teachers

The researcher had developed questionnaires f@EEE€achers. 8 teachers had been
sampled out of the total 18 teachers, and 160 remildhad been sampled out of 810
children in the zone. Out of the 8 sampled teachersturned their questionnaires. This
represents 87.5% return rate. A possible reasoth®munreturned questionnaire may
have been the timing of the study. Teachers wesg pteparing children for end of the
year exams. The researcher managed to reach 7duawts from 18 schools with a total

of 140 children.

38



4.3 Teachers’ Demographic Information from the Queonnaires

The ECDE teachers were requested to give informatancerning their gender, age,
highest level of academic and professional achievemteaching experience in the
teaching subject and the number of lessons thegi&ama week.

Data on teachers’ gender from the questionnairas ghown in table 4.1.

Table 4.1: Mathematics teachers’ gender in Nyang’omzone

Gender Frequency Percentage
Female 7 100.0

Male - -

Total 7 100.0

The study targeted 7 teachers who responded tquéstionnaire. It was observed that
the sampled population of mathematics teachers yantfoma zone were females
(100%), compared to male (0%). This indicates that female mathematic teachers
dominated the zone. This situation is a contraalcdf an outcry echoed for years that
mathematics and sciences are male related, whargaanities, languages and other

social sciences are viewed female related.
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The data on teachers’ age is as shown on table 4.2.

Table 4.2: Mathematics teachers’ age in Nyang’omeone

Age(in years) | Frequency Percentage Cumulative %
30 4 57.1 57.1

30 x40 3 42.9 100.0

40 x 50 _ _ _

50 _ _ _

Total 7 100.0

Table 4.2 indicates that all the teachers obserted,is, a total of 100% are 40 years

and below. Table 4.3 shows the teachers’ highesteanic qualifications.

Table 4.3: Teachers’ highest academic qualification

Academic qualification Frequency | Percentage| Cumulate %
Bachelors degree _ _

Form four 7 100.0 100.0

Std Eight _ _ _

Total 7 100.0

The table shows that 100 percent of mathematichéza in Nyang’oma zone are form

four graduates.
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Table 4.4 indicates mathematics teachers’ higheségsional qualifications.

Table 4.4: Mathematics teachers’ highest professiah qualifications

Professional qualification Frequency | Percentages Quaulative %

Bachelors degree

Diploma in education 1 14.3 14.3
Preschool certificate 5 71.4 85.7
In- service course 1 14.3 100.0
Total 7 100.0

Table 4.4 shows that about 85.7 percent of mathesnéachers are professionally
equipped to teach.14.3 percent of the teachersliptema holders, meaning that less
than a quarter of the teachers are diploma grasldiel percent are certificate holders
and another 14.3 percent have attended in servizese. There is an indication that one
of the challenges in teaching mathematics is spertd qualified mathematics teachers.
Many teachers teach mathematics with little knogéedbout the subject or about the
current ideas of teaching it. Information on theufity of experience in the teaching
profession and in the teaching of mathematics irtiquéar, was sought from the

teachers.
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Table 4.5 shows the summary of the results.

Table 4.5 Teaching experience of mathematics teaecsen Nyang’'oma zone

Experiences(in years) Frequency Percentage Cumeli
1-5 3 42.9 42.9

6-10 4 57.1 100.0

11-15 ~ B ~

16-20 _ _ —

Total 7 100.0

From the table, it is evident that a sizeable numifeteachers, 42.9 percent had
teaching experience of between 1 and 5 years. dtsis observed that a total of 100
percent of mathematics teachers had a teachingierpe of between 1 and 10 years. It
is thus noted that the majority of teachers wemyfgoung in the profession. Further, it
was noted that these teachers were not only yonrtga profession but all of them

(100%) were aged 40 years and below as reflectabia 4.3.

Gumo (2003) and Otieno (1980) affirms that a tedshgast experience acts as the
sharpener for better understanding of subject tedet as one is able to transmit new
concepts to similar ones learnt earlier. In thisecthere is verification that there is high
level of number work acquisition skills among podaol children due to many years of

experience among pre-school teachers.
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4.4 Effects of Interactive Methods

A description of the findings on the methods usgdeachers in special reference to the

children’s average achievement is provided. Thisliswed by the findings on possible

relationship between the aspect of learner's inmolent and participation in the

mathematics teaching method used on learners’ \aamient index. For scoring

purposes, the study used the “often” and the “veftgn” columns as scored by

mathematics teacher’s questionnaires.

Table 4.6 gives a summary of the (administered @xachievement for the Pre-Unit

Class against the methods of teaching for the saargathools.

Table 4.6: Effects of teaching methods and achievemt

Methods Achievement

Below Average Average Above Average Total

Freq % Freq % Freq % Freq %
Lecture method 1 100.00 - - - - 1 100.0
Self- 1 100.0 | - - - - 1 100.0
Directed/Textbook
reading
Drill and Practice 1 20.0 2 40.0 2 40.0 5 100.0
Demonstration 3 42.9 2 28.6 2 286 7 100.0
Homework/Assign 2 40.0 2 40.0 1 2000 5 100.0
Small group 1 20.0 2 40.0| 2 40.0, 5 100.0
discussion
Games 1 16.7 2 333 3 50.0 6 100.0
Play 2 28.6 3 439 2 28.6| 7 1000
Narrative/Storytelling| 1 14.3 3 429 3 429 7 100.0
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Table 4.6 gives a breakdown of achievement of ohildin relation to the various
methods used by their teachers. It is observaldé dhly one teacher out of seven
teachers who used Lecture and Self-directed/Tekthheading had their classes in the

below average category.

According to Bersonondyal Fischer and Raymond (200Bildren’s engagement is a
complex concept that includes the scores of inteand external factors. Jerald (2002)
seemed to be in agreement with Bersonondyal addtessthat the methodology of
teaching is of importance if the children have thiave higher academic standards.
Bersonondyal also states that traditional way a€lténg mathematics is lecturing where
children memorizes procedures and formulae. Lectiten becomes the method of
choice in mathematics because it allows the coeeodghe syllabus in terms of content

(Oyaya & Njuguna, 1999).

The study noted that lecture method had glaringinesses in that there was little or no
learning participation. The children had low grasgpiability and thus would become
bored if the teacher went on pumping knowledge cbgmor achievement since they

didn’t require much contact time with their teadier

Drill and practice method, is a behaviorist alignechnique in which learners are given
the same materials repeatedly until mastery isexeki. In, each iteration, children are
given similar questions to answer or activitiegpesform, with a certain percentage of
correct responses or actions moving the childrethéonext level of difficulty. This

technique is taken by the teacher after the offtei@aching has taken place usually at the
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end of the topic or term by giving selected extrabfems (Mutunga and Breakell,
1992) Drill periods, Butter and Wren (1960) assgtteat any subject matter however
well taught is likely to be forgotten, no mattemhavell it has been initially mastered,
unless it's maintained by repeated application racfices. He indicates the term drill
replaces all situations with recurring experienaad hence the drill discussion is all
about teaching for permanence. This incorporatestaems like review, ‘maintenance’

and ‘practice’ (Butter and Wren, 1960).

The study observed that in the schools where tesclere using Drill and Practice
method the achievement was poor, this is in agreemvéh Butter and Wren (1960)

that even if the subject matter is well taughtrieas tend to forget very quickly.

Demonstration and small group discussion all seetodthve children’s fairly spread
over the three categories achievement .In harmoitly the literature review and
Marlene (1985), the study observed that demonstragaching method is effective
because children not only hear, but see how toodeething and can then easily try it
themselves In agreement with the literature revi¢he study noted that, Group
Discussion promotes interaction amongst preschsioland encourages constructive
competition. It is important to note that all theepunit classes which obtained average

scores had used these methods.

Majority of teachers who used games, play, androgixperiential methods had their

classes score above average. This could be ad#dltot the ability of the methods to
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create interest as learners learn by getting irIM his support the fact that by doing,

learners will have their understanding and retendibilities increased.

According to the study, Brown and Atkins (1988)nsagreement with the findings as
they assert that there is close relationship egstoetween mathematics teaching
methods and achievement and that the method useaiching mathematics is
instrumental in determining ones achievement. Tikisupported by Edger (1994)
indicating that people have adopted many differapthods in an attempt to improve
teaching of the “telling” type. Edger asserts ttia@ methods have tended to vary

according to fashion and the current state of teldgy.

From the literature and analysis made it reveadg tbarners taught by interactive
methods performed better than those taught by atiethods. The findings further
shows that learner’'s achievement depends uponeleeted methods of teaching in
preschools. This is in agreement with the workMaokwa and Too (2001) who asserted
that methods of teachings used at all levels ofnlag have varied influence on

achievement.

4.5 Effects of Teaching Method Used and Learner’'sdticipation

The nine mathematics teaching methods were casgbas done earlier , giving rise to
these groups: ‘least learner interaction’, ‘averdgarner interaction with activity’
methods and ‘activity interactive’ methods, wher¢las categories adopted for the
children achievement indices were the ‘below agerdaverage’ and ‘above average’.

The study thus set to identify whether there wasgaificant relationship between the
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kind of method used by a teacher and the respechivgren’s achievement. Following

is an analysis of the findings.

Table 4.7: Effects of teaching method used and leaer’s participation

Achievement Levelimferaction/Participation
Least Average High talo
Freq | % Freq % Freq % Freq %
Below 2 66.7 1 33.3 - - 3 42.9
average
Average 1 50.0 - - 1 50.0 2 28.6
Above - - 1 50.0 1 50.0 2 28.6
average
Total 3 42.9 2 28.6 2 28.6 7 10Q.0

From the table, it is significant to note that thachers who used methods with minimal
teacher- learner interaction, with learners doititg lor nothing had their children’s post
poor grades, and teachers who used interactivaitepactivities scored above average
achievement. This is also portrayed in table 4.8pdssible explanation for this

observation is as attested by the teachers theassatvan earlier discussion that the
ability of a method to captivate children’s varias children’s achievement. These
methods do also deny learners important chanceslaoification given that some

mathematical ideas are hard to conceptualize.
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Table 4.8 Nyang’oma Zone pre-unit class mathematianeans score (2013)

Method No of Pupils Total Marks Mean Score
Interactive 80 4912 61.4
Non- Interactive | 60 2832 47.2

From the study it is noted that teachers who usethods involving interactive
activities and energized by adequate teacher-leanberaction produced satisfactory
achievement. A possible explanation for this issserted by the two thousand year old
Chinese proverb “I am told, | forget. | see, | renter. | do and understand” (Petty G,
2001). Though the methods were noted to take afltgacher’s time in preparation as
well as calling or high-level skills in implementat, the methods were noted as having
an edge over others in stimulating interest. Chiits responses revealed that these
methods created chances for deeper understanditiggyasvould involve the senses of
touch, feel, smell, hearing and sight in manipakabbjects, learners would be attentive,
and this would enhance retention. In agreementeRigkp50), Dewey (1952) affirms
that to achieve self interactive, peer interactiexperience sharing, the teacher should
provide the child with the opportunities for exm@ton, knowledge, construction,
interactive and critical thinking. Teaching undemstructivist environment considers
the learner to be engaged in a model constructionegs where prior knowledge is
activated, criticized and modified by the learnerdrder to form new knowledge

structure.
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Examining the literature as in agreement with Brufi®65) reveals that learners are
involved in retrieval of information, understandiiidy integrating it with the existing

knowledge they have had by arrangement of the neewledge, they are able to
produce a new or a desired learning. The partiopatf the learners in mathematical

activities has an influence on the achievementathematics.

4.6 Teaching Methods in Relation to Workload

Teaching method classification was adopted in Wuith Moya O’s observation that a
teaching method should be judged depending on homvolves the learner in doing
(1988). The first three methods, that is, lectwadf directed instruction and drill and
practice were then lumped together giving risehi® least teacher-learner instruction
category. The second category included those mettiad had average interaction and
activity between the learners. Demonstration, hoartkwassignment and small group
discussion methods were lumped together to give tts ‘average teacher-learner
interaction with activity’. The other three weremped together and referred to as
‘activity interactive methods’. In using methodsts last category, it was noted that
learners were required to participate in activitibat would hasten learning mainly
through discovery. Here in case a teacher tickecude of more than one method, then
the researcher entered the category in which mbteeomethods ticked in the very
often column lie. Only the ‘very often’ responseswavolved in the discussion since
the aim was to determine the relationship betweerklwad and the level of activity of
the method used. The study thus set to establisether there was significant

relationship between load and the level of actiintthe method used by a teacher.
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The mathematics methods of instruction within théegories of least teacher-learner
interaction, average, and high discovery methodeeveeoss tabularized against the
classified data on the number of lessons teaclaerght in a week as shown in the

eventuality table 4.9

The findings as per category are as reported ie tab.

Table 4.9: Effects of teaching method, and teachérsorkload

Workload Level of teacher-learner interaction antivety

Least Average High Total

Freq % Freq| % Freq % Fregq %
12-16 - - - - 1 143 1 14.3
17-21 - - 1 143 | 1 143 2 28.6
22-26 2 28.6 1 14.3| - - 3 42.9
27-31 1 14.3 - - - - 1 14.3
Total 3 42.9 2 286 2 28 7 10Q.0

In the study, the larger percent of those who wu$gity interactive methods teach fewer
lessons per week. The bulk of the teachers wholvevthe methods that attract low

teacher-learner interaction and least active metieach more lessons per week.

In the study, it is very clear that the biggestcpatage of those who use activity

interactive methods teach fewer lessons per weled.blilk of the teachers who involve
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methods that attract low teacher-learner interactiod least active methods teach more
lessons per week. The study findings noted thderdiit methods require different
periods of preparation. Methods that invoke littteedback from learners normally
require little preparation. Petty G (2001) in amesgnent observed that games and other
active learning techniques indicated that teacheexd ample time to at least prepare
materials intended to invoke experiences. The wwlika of interactive method
includes a good plan in advance and effective.talteacher with relatively more
lessons to teach in a week has comparatively iegstb plan. The study observed that
if teachers were given more time, then they wouldate more opportunities for
learners. More particularly they would ‘plan/caoyt and consider exploratory sensible

work.’

The literature review, in agreement with Barnes @wlipland (1990) asserts that
teachers are aware of teaching and learning stesteghich are effective in the

achievement of learners in mathematics but do niateithem because of the volume of
work to be covered to complete the syllabus in tift@s prompt the teachers to forsake
the admittedly more time consuming activity leagnistyles to largely less ones in

retaining information.

4.7 Effects of Teaching Experience and Teaching Mebdd Used

Data on mathematics teacher’'s experience used asasepresented in table 4.5.
Although the correlation between the two variabeslight, it was noted that the more
the number of years a teacher has in the profesiermore he involves the learners in

activity methods. The finding that the use of Aitfiinteractive methods varies with
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experience supports the observation by Sidhu,(18&2)with increase with time in the
teaching career, some ‘creditable characteristich s celerity, flexibility, efficiency,
the ability of arousing and maintaining interesieguate command of instructional

material are infused into the teachers.

It is proper for one to say that experience godh amplified ability to teach. Teachers
who are presently new in the profession were foitndse more of methods that call
learners to play an inactive role. Bulks of teasheho are comparably old in the line of

work were observed to use methods that occupietkééneer in some doing.

In the literature, in agreement with Sidhu (1982)si noted that successful teaching
experience empower teachers with efficiency, contnaiinstructional material and
better methods of teaching. There is also a relship between the teachers experience
and the method used. It is observed that teachignshigh teaching experience choose
methods that have more activities involving intékecin learning. This enhances the

achievement of preschool children in mathematitisities.
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction
This chapter provides the conclusions arrived atleguced from the findings, and

recommendation for the possible action and foihfnrtesearch.

5.2 Conclusion

When drawing the conclusion, it was noted that niest used teaching methods in
mathematics instruction includes, Demonstrationmiaork/Assignment, Small Group
Discussion, Games, and Play. These methods weik mganore than half of the
mathematics teachers. It was noted that these uhethvolve considerate learner
activities. The methods also call for consideratdacher- learner interaction. The

methods are key components of mathematics lessiarlg Childhood Education.

Self- Directed method and Lecture method were eygaldout by the least number of
mathematics teachers. Although Self- Directed nuktlalowed autonomy, many
teachers found fault in it mainly because not memidren’s in ECDE had the ability to
synthesize ideas and understand them fully on their. Lecture method was found to
deny adequate teacher- learner interaction. Legroirthe method was content driven
and teachers- learner interaction was minimal. & teguments contributed to the two

methods being unpopular.

With regard to learner’s participation on the vadgdeaching methods, it was noted that
Demonstration method, Homework/Assignment methodhals Group Discussion

method, Games methods, and Play methods were th& hked in delivering
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mathematics concepts. Although many factors lileher factors, and content method
congruence were noted to play part in the methidsyl it was observed that all these
methods needed considerable involvement of then&ao preparation and delivery.
All these methods had activities both for teaclzerd children’s. If used well, all these
methods have an element of interactive on thegdarhildren’s, indicating that learners

were taken through various levels of understandaguentially.

Comparing the methods most preferred and mathesngtade attained, revealed that
Discussion method, Play method, and Self- Directedhod were most preferred by
above average children’s. The methods used in mmties instruction and preferred by
below average performers included Narrative/Stdmgte method, Lecture method and

Homework/Assignment method.

With respect to the main teaching methods, theysfodnd that a teacher's weekly
number of lessons determined the kind of methodshe/used. It was observed that the
more the number of lessons a teacher had, theiteshe/ she had to plan and the less
of the activities he/ she can plan. Teacher- Laamteraction was also minimal if one
had many lessons. Indeed it was felt that less Madk would provide more

opportunities for children’s learning.

The study has also established that there is #ismnt relationship between a teachers’
experience in teaching mathematics and the levidaafher- learner interaction allowed
by the method he / she chooses as well as the &dveand on activities with the

method. Teachers with vast experiences were foonddbpt methods that involve
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interactive and that are activity oriented. Teasheith a considerably short experience
mainly involved passive participation by learners.

It was established that Demonstration method, HoonleMxssignment method were all

linked to average achievement while Games methtay, lethod, and Small Group

Discussion method were more linked to above aveeatgevement. This meant that

increased use of the methods would improve learaehsevement

The study established that a relationship existsvd®n the nature of the teaching
method adopted by a mathematics teacher in terdeaofer participation and teachers-
learner interaction and the achievement posted.stimy found that teachers who used
methods involving interactive coupled with activiyd fuelled by adequate teacher-
learner interaction produced satisfactory resulisese methods are all costly but

effective

5.3 Recommendations

From the findings of the study the following recoemdations were made:

A child’s entry conduct in particular his/ her aslhement in course group may imply
the methods of mathematics instruction he/ sheepeflhe study found out that above
average children’s prefer Play method, Demonstmattanall Group Discussion method,
and Self Directed method. Low achievers were reizeghwith Lecture method, and

Narrative/Storytelling method. It is consequenticammended that administrators in
preschools advocate for use of these methods iinsttigools depending on the ability of

learners.
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The study found out that the methods of mathematstsuction used was dependent on
the weekly number of lessons a teacher had. Tesoehién few lessons used methods
with more activity and those that allowed high lewEteacher-learner interaction and
vice versa. The teachers even implied that withentome they would get involved in

more activities. The study therefore recommends rii@e teachers be recruited since
this would have a direct impact on children’s aghraent through a change in teaching

methods.

It was observed that a teacher’s teaching experieletermines the method a teacher
adopts through the activity facet and the leveleatcher- learner interaction the method
attracts. Teachers with high experience are mégdylito use active teaching methods’
compared to teachers with a few years in the sertieast active methods produce low
results geared by low attitude towards the subjecs. noted that most of learners who
have low attitude towards mathematics developed tlonstruct in early stages of
education. Baby and middle children in preschoalcation thus form the early years
that such participations should be broken. It e¢fore recommended that teachers with
high experience in mathematics teaching be desdnas baby and middle class
instructors, this will ensure correction and chaofjlw attitude constructs and learners

would start perceiving mathematics positively.

The study administered a uniform assessment teeetample study stratified along the
teaching methods to determine their influence dneaement. The purpose of the test
was to ascertain the uniformity of teaching andvple a flat platform for all the

learners to find out how they sailed alongside @hierom the findings it was found that
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schools that employed interactive methods had batteievement as compared to the
other methods. The study therefore concluded thiractive methods had greater
influence on learner's achievement. Based on ftthis, study recommends that the
stakeholders should develop the ECDE centers imsteof capacity building, to
accommodate and promote the use of interactive adstht further recommends for
uniform assessment test at district level as a ureas learners ability on qualification
to join standard one. The study established th&aiching methods which are active are
used, learning would be fruitful. Therefore teashare also asked to accept methods
that magnetized high level of interaction with tlearners. Achievement would be
enhanced if methods like games, play and pracheghods are used since they are
verified to generate good results. In addition beas are anticipated to make children’s

part of their teaching to realize good achievement.

It is recommended that In-Service Teacher Educataomd Training (INSET)

programmes be in cooperated so as to augment t&aawnpetence, more so in
teaching methods for the duration of their timesefvice. Presently SMASSE project is
continuing in primary schools and secondary schootsome districts. This project has
a visualization of enhancing the potentiality addkers by trying mathematics teaching
methods and approaches in realistic settings and tlteveloping new ideas and
approaches. The study recommends that those funlkengroject should extend their
hands to preschools so as to increase competenbaniddling the methods used in

mathematics instruction.
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5.4 Recommendations for Further Research

The following areas are recommended for furthesaesh

The study has investigated the methods used inemgttics instruction .It has also

deliberated the children’s participations on thethmods as used by their teachers.
However, it would be useful to compare the mostdusethod with children’s general

feelings towards mathematics.

The study observed that a teacher’s regularitysimgia teaching method is in some
measure dependent on appreciative of the methaheag he got familiar in college.
Advance research could be performed on experieatésaching methods children’s

teachers are provided with in teacher trainingegshb.

This study has recognized that the prevalent ltomain using activity leaning methods
is time. A wholesome research could be carriedtowterify how long it would take
with in progress preschool syllabus to use intéradeaching methods and other active

methods of teaching mathematics
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APPENDICES
APPENDIX A

QUESTIONNAIRE FOR MATHEMATICS TEACHERS

You are kindly requested to complete all the itemthe questionnaire by either ticking

[V] in the appropriate box or writing the appropriateswers in the spaces provided to

reflect your opinion. Your responses will be kejoicfly confidential.

Section 1

This section seeks information about you and yanosl. Kindly fill in the space

provided or tick {] the box in front of the alternative response that relates to you in

each of the following items:-

1.

2.

b)

School ... Class.........ccccvneee.

Gender (a)Male [ ] (b) Female [ ]

In which of the following age categories do youZal

Less than thirty years [ ] ch1-50 years [ ]

31-40 years [ ] ) dOver50vyears| ]

What is your highest level of education?

Masters degree [ ] cjrorm Four [ ]

Bachelors degree [ ] dtd Eight [ ]

What is your highest level of professional queétion?

Diploma in Education [ ] cin-service cause [ ]
Preschool certificate [ ] d) \yAother specify [ ]
For how long have you been teaching?

1-5 years [ ]

6-10 years [ ]
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C) 11-15years [ ]
d) 16-20 years [ ]
e) 21-25years [ ]
f) Over 25years [ |
7. Do you enjoy teaching Mathematics? Yes] No [ ]

8. What is the total children population in your schiop gender?

ii. Total ...............
9. What is the number of children in your class?

10.  What is your week’s total number of lessons?

Section 2
1. The following are some methods used by a mathemtgacher in Mathematics

teaching. Please indicate those methods that yeu u

. Lecture method [ ]
. Self directed learning/textbook reading [ ]
. Drill and practice [ ]
. Demonstration [ ]
. Homework assignment method [ ]
. Small group discussion [ ]
. Games [ ]
. Play [ ]
. Narratives/Storytelling [ ]
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2. Of the methods you have ticked in the question apowicate how often you

use the methods.

METHOD Very Often| Often | Rarely | Very Rarel

<

Lecture method

Self —directed learning/Textbogk

reading

Drill and practice

Demonstration

Homework Assignment method

Small group discussion

Games

Play

Narratives/Storytelling

3. Give reasons for using the methods you use maosh.oft

Method. Give reason for the method.
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10.

11.

Do the children enjoy learning mathematics usirg iethod most often used?
Yes [ ] No [ ]

Comment on the attitude of the majority of your Idlen towards
mathematics..............coooeviiiiini

Do you believe there exists a relationship betwienteaching method you use
and children achievement? Yes [ ] No|[ ]

Based on your experience over the years, statéedohing methods you think
tend to boost children achievement in mathematics..................

Assuming more time was allocated to teaching Ma#i®s, would you
anticipate a change in your teaching method? Yes] No [ ]

How do you plan for interactive activities e.g. ggmand projects?

Veryoften[ ]Often|[ ] Rarely [ ]Veryrarely[ ] Notatall [ ]

Do you think your teaching load affects the methgals use most frequently?
Yes [ ] No [ ] Explain.......

How often do you use instructional materials/ reses?

Veryoften [ ]Often [ ] Rarely [|] Veryrarely [ ]Notatall [ ]

4 0] =T
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APPENDIX B
LETTER OF TRANSMITTAL

Carilus Onyango Agango.
Wersity of Nairobi,
Department of Educational
Communication and Technology,
P.O. Box 92,
Kikuyu
" Beptember 2013.

The Head teacher,

Dear Sir/Madam,
Re: PERMISSION TO CARRY OUT RESEARCH IN YOUR SCHOOL :
| am a master of education (ECE) student in theséhsity of Nairobi. | am carrying out

research onThe Influence of Interactive Teaching Methods on Ahievement in
Mathematics among Pre-school Children in Nyang’'omaone, Muhoroni District,
Kenya”. To achieve the objective of the study, your insitiu has been randomly
selected to participate in this study.

The questionnaires are designed for this purposg tence the responses will be
treated with strictonfidentiality, therefore no name of respondent or that of theac
will be required.

Thanks in advance,

Yours faithfully,

Carilus Onyango Agango.
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APPENDIX C

INTERVIEW SCHEDULE FOR TEACHERS
1. For how long have you been a teacher?
1-5yrs| ] 6-10yrs[ ] 10-20yrs| 21yrsandabove| ]
2. How many pupils are in the school? (ECD section)
3. How many teachers are there in school? (ECDosgct
4. Is the number of teaching staff in the ECD sectidequate?
5. Do you think the time allocated to you for matiaics teaching is adequate?
6. How well have you been to complete the teacbirgyery topic in mathematics
syllabus?
7. What are the possible causes of poor pupil'fop@ance in mathematics in you
school?
8. What are the challenges that you experienceavtddching mathematics in your
school?
9. What methods do you apply in your mathematiashig?
10. What are the effects of interactive activin@sachievement in preschool
Mathematics?
11. How do Non- interactive activities influence thchievement in mathematics of
preschool children?
12. Do you believe there exists a relationship ketwthe teaching methods you use and

children’s’ achievement?
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APPENDIX D
DOCUMENTARY ANALYSIS

The researcher accessed the following documentdiaeks, schemes of work,

teachers’ preparation books, children’s progressrads, and children’s report forms.

Textbooks: - To scrutinize the various textbooks used by the
schools to ascertain if they contain apprderia
mathematics activities for preschoolers.

Teacher’s preparation books: -  To peruse the records to analyze the methods the
teachers are using in carrying out mathematics
activities in preschool.

Children’s progress records: - This is to examine performance of pupils in the
schools studied against the methods usedéyy th
mathematics teachers

Children’s report forms: - To get the achievement of the learners in
mathematics activities at the end of the fursd

second term.
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DOCUMENTARY ANALYSIS FORM

(To be used by the researcher only)
Schemes of work

(i)Availability

Available [ ] Notavailable [ ]

(i) Relevance

Quite relevance [ ] Relevant [ ] Notrdat [ ]
(iii) Suitability
Very suitable [ ] Suitable I Notsuitable [ ]

(iv) Objectives

Very well written [ 1 Fairlywritten [ ] Pooylwritten [ ]
(v) Practicability

Very practical [ ] Practical [ ] Mpractical [ ]
(vi) Learning activities

Very suitable [ ] Suitable [ ] Notimble [ ]
(vii) Teaching activities

Very Appropriate [ 1 Appropriate [ ] Notppropriate

(ix) Resources

Varied [ ] Notvaried [ ]
(x) Period
Enough [ ] NotEnough [ ]

(xi) Teaching methods

Appropriate [ ]  Not appropriate [ ]
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(xii) References

Very relevant [ ] Relevant [ ] Notreleta [ ]
(xiii) Missing information

A lot of information [ 1 Noinformation [ ]

(xiv) Does it require improvements?

Verymuch [ ] Much [ ] Noimprovement [ ]
Lesson Preparations

(i) Availability

Available [ T Notavailable [ ]

(i) Relevance

Relevant [ ] Notrelevant [ ]

(lif) Sequential of lesson steps

Well sequenced [ ] Notwell sequenced ]

(iv) Content

Very detailed [ ] Detailed [ ] Note déded [ ]
(v) Frequency of preparation

Always [ 1] Rarely [ ] Never |

(vi) Activities

Varied [ ] Notvaried [ ]

(vii) Time allocation

Very well allocated [ ] Well allocated [ ] Notallocated ( )
(viii) Assessment

Frequently [ ] Sometimes [ ] rB& [ ]
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(ix) Missing information

A lot

[]1 litte

Progress records

Progress records

[ ]

Class

Activity area: Mathematics activities

—_— Ag

None [ ]

Name of | Sorting and | Pairing and | Number Shape Number
the child | grouping matching recognition | recognition | identification
by color

M

N

O

P

(i) Availability
Available [ T Notavailable [ ]

(i) How often used

Always [ ] Rarely [ ] Never [ ]

(iHow it is used

(iv) Composition

All activity areas [ T Some activityareas ][ Veryfew [ ]
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(v) Criteria used in coming up with it

Very appropriate [ ] Appropriate [ 1] Notappropriate

(vi) Interpretation

(vii) Progress available

All children [ ] A few children [ 1 Verjew [ ]

Lesson Notes

(i) Availability

Available [ ] Notavailable [ ]

(i) Suitability

Very much [ 1 Fair I Poor [ ]

(iif) Relevance

Very much [ T Much [ ] Notmuch [ ]
(iv) Nature of content

Very detailed [ ] Detailed [ ] Not detailed [ ]
(v) Consistency in preparation

Always [ ] Rarely [ ] Never |
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APRDIX E

PRE-SCHOOL EXAM 2013 FOR PRE UNIT CLASS MATHEMATICS

Name of school---------=====-mmmmmm e Class------------------

Name of pupil----------------==mmemmm e

() Fill in the missing numbers

7 10

(2) Count and write how many they are

Y Yoy -
T o )

o ® O O 0 O O

AMAAL

(3) Add or Subtract

4+3= +5=9 2+10=

7-1= 6—_:2 9=

(4) Arrange the numbers in order; 5, 1, 3, 4, 2

(5) Model numbers (0 ----- 5)
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