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ABSTRACT

The aim of this study was to investigate the effeaf constructivist
teaching strategy on Addition and Subtraction Skii model primary
schools of Kaduna state (2006/2007). To achiewe #hpretest and posttest
control group design was adopted. Two schools wardomly selected i.e.
Shehu Idris Central and Kauru Central, which amgeermental and control
group respectively. A stratified random samplinghteque was used and a
total of 80 pupils were selected as sample sizeeoftudy. Five hypotheses
and research questions were formulated to investitjee effects between
the constructivist teaching strategy and the ti@usti method on addition
and subtraction skills. The Statistical PackageSocial Science was used
for the analyses of data. A test- retest religbégihd Pearson Correlation
Coefficient was used to estimate the reliabilitgl &und to be 0.81 while
the content validity coefficient was found to b&2).Independent Samples
Test was used to test the hypotheses. The readiisated that there was
statistically significant differences between thesam scores of the
experimental and control groups in addition, saditon skills, in the
combination of addition and subtraction skills, atetween male
experimental and female experimental groupsoat 0.05 level of
significance which further showed that the Tri-domsts teaching strategy
favoured the experimental group. Based on the tesidlthe study some
pertinent recommendations were made favourably upil§ teachers,
administrators and community members.
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OPERATIONAL DEFINITION OF TERMS
CONSTRUCTIVISM
Emphasizes the building (i.e. the construction) thtaoccurs in pupil’s

mental structure when they learn mathematics.

LEVEL 1 ACHIEVEMENT TEST

A test given to both experimental and control gowpawn from the
teachers’ note of lessons and mathematics BookeTtwefind out the

homogeneity of the groups.

LEVEL 2 ACHIEVEMENT TEST

A test designed by the researcher and administierdubth experimental
and control groups after the teaching of the Rstructs strategy to only

the experimental group.

ADDITION SKILLS

The ability to collect and put numbers or thinggether is called addition.
Under the tri- constructs teaching strategy thatewtdskills were divided
into three sections viz. Concrete materials, expdnbtation without the

concrete materials and the conventional notation.
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SUBTRACTION SKILLS

The ability to reduce or decrease numbers or thiagslled subtraction.
Under the tri- constructs teaching strategy, thbtragtion skills were
divided into three sections viz. concrete materiagpanded notation

without the concrete materials and the conventiopg&dtion.

MODEL PRIMARY SCHOOLS

These are schools that were located in each dbtta government areas

of the state with a considerate attention in tesfifsinding and staffing.

TRI-CONSTRUCTS STRATEGY.

A teaching strategy designed by the researchee tesbd as Treatment (X)
to only the experimental group for a period of 8ew® It used the
principles of constructivist teaching strategy itddition and subtraction
skills that is concrete operational stage, expandei@tion without the

concrete materials and conventional stage.

TRADITIONAL METHOD
It is the old form of teaching instruction where tbperations are shown

horizontally or vertically with or without the hetd Abacus.

XVi



CHAPTER ONE
NTRODUCTION

1.1 Background to the Study.

Mathematics education is established worldwide asapor area of study
with numerous dedicated journals and conferenceangenational and
international communities of scholars. Researcmathematics education
Is also becoming more theoretically orientated.di&& in mathematics
education consist of research contributions basedisciplines or multi-
disciplinary perspectives that link theory with gree (Ernest, 1991). The
studies also aim at having a major impact on theeldpment of
mathematics education as a field of study into 2fi¢ Century (Ernest,
1994).

Constructivism as its name implies, emphasizes the building (he.
construction) that occurs in pupil’s minds whenythearn. A simple way to
summarize this idea is to refer to Gestalt thetingt is, the idea that ‘a
whole is different from the sum of its parts (Bemc2005). “Students need
to construct their own understanding of each maétieal concept, so that
the primary role of teaching is not to lecture, lakp or otherwise attempt
to transfer mathematical knowledge to situations gtudents that will
foster their making the necessary mental constmsti National Council

of Teachers of Mathematics (NCTM, 1996,p.27).



In contrast, constructivism focuses our attentianhow pupils learn. The
challenge in teaching mathematics is to createrexpee that engages the
student and supports his or her own explanationaluation,

communication and application of mathematical medeteded to make
suite of these experiences (Hein, 1991). The fumddah challenge of
constructivism is changing the locus of control rol@arning from the

teacher to the student; it is not surprising thatstructivism has a strong

voice in current dialogue on mathematics educdtbrffy & Perry, 1995).

It is pertinent to know that there are many appneado improve teaching.
We look for different ways to engage individual dgats, develop rich
environments for exploration, prepare coherent lpratsets and challenges
that focus the model building effort, elicit and nemunicate student
perceptions and interpretations (Duffy & Jonass&95). Therefore, this
study deems it fit to adopt the constructivist tiye@Piagean theory) to
study the effects of constructivist teaching stygteon addition and

subtraction skills in Model primary schools of KaduState.

However, mathematics is a study of patterns amatiogiships; a science
and a way of thinking; an art that is characteribgdorder and internal
consistency; a language, using a tool for natiaelelopment (NCTM,

1991, P.22)Learning of mathematics does not simply mean raogiand



remembering of transmitted message; instead, “emnedh research offer
compelling evidence that students learn mathematedsonly when they
construct their own mathematical understanding” tfidenatical Science
Education Board, 1989, P.58). When educators bagisee learning as
knowledge construction, their thinking about curhien, instruction and
assessment will change thus developing more appesato connecting
thinking and mathematics, and designing more madiieaily significant
instructional learning experiences. Such learnkpgeeaences are:
 Hands-on; involving students in really doing math#os-
experimenting first hand with physical objects irhet
environment and having concrete experience befeagning
abstract mathematical concepts.

* Minds-on; focusing on the core concepts and cfrittbanking
processes needed for students to create and ie-crea
mathematical concepts in there own minds.

» Authentic; allowing students to explore, discoveiscuss and
meaningfully construct mathematical concepts artatiomships
in contexts that involves real-world problems amdjgrts that

are relevant and interesting to the learner (NCT881,P.25).

Finally all goals point to one primary goal, all gis will gain

“mathematical power”. That is an individual's atids to explore,



conjecture and reason logically, as well as thétaldo use a variety of

mathematical methods to solve no routine problems

1.2 Statement of the Problem.

Over the years, the teaching/learning of mathema#t all levels of

education in Nigeria has grown and brought withmeny instructional

strategies. Yet, the students/pupils interesttualt, performance and
achievement towards mathematics at primary andnskacy levels have
remained a topic of concern (Adetula, 1987). Therproblem of lack of

understanding the postulated Piaget's construttieiaching strategy on
addition and subtraction in mathematics at primiayels. Also pupils

always find it difficult to add and subtract numbenvolving renaming.

Again, there is problem of gender performance ithe@atics not only in
primary schools but all levels of education in NigeThere is the problem
of discovery method for teaching commutative andoeasitive additive

properties at primary school level (Adetula, 198&wever, it was against
these backgrounds that his study investigated tsffef constructivist

teaching strategy on mathematics addition and actodn skills in Model

primary schools of Kaduna state.



1.3 Objectives of the Study.

The purposes and objectives of the study included

1. To determine effect of constructivist teachitrgtegy and the traditional
method on addition and subtraction skills at pryriawel.

2. Find out effect of addition and subtraction Iskibetween the male
experimental group and the female experimentalgrou

3. To establish any effect on commutative and astee additive
properties (Discovery method) between the experiateand control
groups.

4. Make comparison between the constructivist tegcktrategy and the
traditional method.

5. Make recommendation on which of the two straggenhances the

teaching of addition and subtraction skills in pgrmschools.

1.4 Research Questions.

In this study the following research questions wereulated

1.Is there any significant difference between meamesof experimental
and control groups in addition skills?

2. Is there any significant difference between meamesof experimental
and control groups in subtraction skills?

3. Is there any significant difference between meamesof experimental

and control groups in addition and subtractionisKil



4.|s there any significant difference between meamesof male
experimental and female experimental groups intexidand subtraction
skills?

5. 1s there any significant difference between meamesof experimental

and control groups in commutative and associaiilktize properties?

1.5 Hypotheses of the Study.

The hypotheses of this study included:

1. There is no significant difference between mseore of experimental
and control groups in addition skills.

2. There is no significant difference between mseore of experimental
and control groups in subtraction skills.

3. There is no significance difference between nszamme of experimental
and control groups in addition and subtractionlskil

4. There is no significant difference between mesmore of male
experimental and female experimental groups inteatdiand subtraction
skills.

5. There is no significant difference between mearrescd experimental
and control groups in commutative and associatieliti@e skills

(Discovery method).



1.6  Significance of the Study.

This research attempted to provide a possible unsnt for improving
pupils’ performance and achievement in addition anbitraction skills. It
intended to provide the necessary guide to Modebas in curriculum
design at primary school level. It aimed to be oéaf significance to
mathematics educators and other prospective rdsmarcin making
recommendations and references. It intended to Ipelpils develop
conceptual and manipulative skills in addition asubtraction skills. It
determined to develop a habit of effective crititahking that will lead to
effective and objective thinking by the pupils. hivas the basis for
developing scientific attitude to the world arouthem. Furthermore the
current research will help pupils to develop thditglto use numbers to
find solution to practical problems involving calation and reckoning in

any vocation to which they may be called after stlite.

Finally, the significance of the study was to idigntmake comparison and
determine effects of Tri-constructs teaching stwytand the traditional
method on addition and subtraction skills. This wegh the view of

making recommendations on the method to be adopteching addition

and subtraction skills at primary school level.



1.7 Scope and Delimitations of the Study.

The delimitations of the study included

1. The study was restricted to primary three leva&sModel Primary
Schools.

2. Two Model Primary Schools were selected fordiuely Kauru central in
Kauru L. G. A. and Shehu Idris in Zaria L. G. A.

3. It was restricted to only Model Primary Schools.

4. Restricted to instructional strategies and geadhievement in addition

and subtraction skills.

1.8 Summary of the chapter
Mathematics education is established world wideaamnajor area of
study with numerous dedicated journals and cont&E®nserving
national and international communities of scholaBssed on this
Adetula, highlighted many problems on addition aadtraction skills
at primary schools. Such problems include poor guerénce,
achievement, attitude interest etc. One of theablgs or purpose of
this study was to determine the effect of consivisttteaching strategy
and the traditional method. Also find the statetidifference between
mean score of the experimental and control grodjsdo this five
research questions and hypotheses were formulatéelp in finding

the empirical answers to the research questioedaithe study



intended to cover primary three pupils of modeln@any schools in

Kaduna state.



CHAPTER TWO

LITERATURREVIEW

2.01 Introduction.

This chapter contains a review of related studiastlee constructivist
theories of teaching and learning of mathematicawdr from past
researches on the subject under research. Thatliteris organized into

meaningful subheadings for easy understanding alaiaed below:

Teaching Mathematics at Primary School in Nigeria

Mathematics is a powerful tool for the developmefrginy nation.

However, the teaching of this subject at all theost levels in Nigeria has
not been very impressive. For instance, at thedation level, that is , at
the primary school level the bulk of teaching issmmber concepts and the
basic operation ( addition, subtraction, multiglica and division). These
operations are taught with a strong emphasis ol and practice of
number facts, which are often implemented as aassrchorus drills.
Clearly, such drills put emphasis on repetition &xation of procedures or

algorithms to the extent of ignoring understandidetula, 1987).

10



Ojo (1986) enumerated some common but basic prabtE#nmathematics
Instruction in our school system. These borderswmculum, attitudes of
both teachers and students/pupils towards teaclang learning of
mathematics and lack of adequate instructional madgée The ability to add
or subtract develops later than many parents awhéss think. Many first
graders (class one or six-year olds) are ‘taugtitliteon before they can
understand it. This results into verbal or roterlesy. Piaget therefore
advises teachers to pay attention to both the rdsthbteaching and stages
of development of children if true understandingdasoccur. It is against
this background knowledge that this study is sediscover if the use of
construct methods may act as a new strategy fehiteg mathematics in

primary schools.

History of Constructivist Theory

In past centuries constructivist ideas were notelyidvalued due to the
perception that children’s play was seen as aindadsof little importance.
Jean Piaget did not agree with these traditionalvsj however. He saw
play as an important and necessary part of theestisd cognitive

development and has provided scientific evidengehfse views. Today,

constructivist theories are influential throughoatich of the so- called

informal learning sector. One example is the Ingese Centre at the

11



Natural History Museum, London. Here visitors caigage in open ended
investigations of real natural history specimenacheng towards self

selected goals (Ernest, 1991).

According to constructivism, learning is the resoftindividual mental
construction, where by the learner learns by mateimew against given
information and establishing meaningful connectioather than by
internalizing mere factoids to be regurgitated rlate@. In constructivist
thinking, learning is affected by the context, thedief and attitudes of the
learner. Here, learners are given more latitudebécoming effective
problem solvers, identifying and evaluating proldemas well as
deciphering ways in which to direct their learnit those problems
(Brooks and Brooks, 1993}. From the constructiypsint of view; how,

what, where and when mathematics should be tadgyd p major role in

discussion.

For example, Byrnes (1996) and Arseneau and Rodegr(tt@98) contrast

objectivist and constructivist approaches to taaglaind learning as:

Objectivist View Constructivist View

Knowledge exists outside oKnowledge has personal meaning.
individuals and can be transferrelahdividual students create it.

from teachers to students.

Students learn what they hear and Learners comhstrilceir own

12



what they read. If a teacher expla
abstract concepts well, students V

learn those concepts.

vilind order; they interpret what th

krowledge by looking for meanir

hear, read, and see based on t

previous learning and habit

Students who do not hay

appropriate backgrounds will
unable to accurately “hear” or “se

what is before them.

Learning is successful whe

students can repeat what was taug

yban

demonstrate conceptt

understanding.

g

heir

S.

2hearning is successful when students

hal

For meaningful teaching/learning to takacpl, teachers should be up

to date with the current reforms in

mathematicscatan.

2.02 Addition and Subtraction Skills

According to Piaget, addition and subtraction ame coperation, a

reversible one. To find out when children learn thwlole remains

invariant, regardless of the way its parts are ngred. Piaget used the

number 8 in the form of 4 + 4 and 1 + 7. The chias given sweets for

two consecutive days. Day one; 4sweets at 11 (Kchod 4 at tea time (1)

0000, 0000. Day two; 1 sweet at 11 O'clock and 7 attteee (11) O

0000000. The child’s responds at stage one; (6yaars) is that there was

13



more sweets on day two. In the second stage, héhgainswer correctly
after some efforts and experiments. At the thiragsf the response is
immediate. To really understand addition as opamatihe child must be
able to realize that 1 + 7 can also be express&daasl in reverse, 8 is also
1+7,4+4,3+5 etc. This can be done at sBageentally without the
counters. For addition and subtraction problem@linng renaming or
without renaming children should also begin at ¢bacrete level then to
expanded notation without concrete materials andllfi in conventional
notation. Other activities such as trying to make sets have the same
counters by adding to one set what has been stdddrédom the other set;
that is equalizing two sets of counters using therations of addition and
its inverse subtraction, should be encouraged antbagchildren at this

stage.

However, in this study the following skills weregenl to be identified; (i)
Knowledge of terms, concepts, generalization ardsrof addition and
subtraction. (ii) Comprehension that is abilityinderprets, transform and
translate facts and rules governing addition andbtraation. (iii)

Application that is ability to compute, manipulaad solve problems in
addition and subtraction. To achieve these a Tongructs Teaching
Strategy was adopted as contained in chapter thheeskills taught by this

strategy includes, collecting and putting numberthmgs together

14



(addition) also reducing and decreasing of numberthings (subtraction)
with help of concrete materials. Understanding ghog of tens and units
of numbers and adding or subtracting numbers witlvithout renaming

with the help of Pocket Charts. Also using induetprocedure and trying
pair's numbers in the opposite order, the childrhbe able to arrive at a
generalization that the order of adding whole numldoes not change
sum. Finally these skills were purely to enhaneeptpil’s performance in
addition and subtraction skills and lead to mastapplication and

knowledge of addition and subtraction skills ahpary level.

2.03 Concept of Constructivism
In the view of the constructivist, learning is anstvuctive process in which
the learner builds on internal illustration of krdedge, a personal
interpretation of experience. Learning is an actm®cess in which
meaning is established on the basis of experieBegldar, Duffy, Perry,
1995}. The fundamental challenge of constructivisnthat it changes the
locus of control over learning from the teacher the student. They
claimed that objectives should be negotiated witldents based on their
own felt needs (Hanckbarth, 1996).
However, to pupils in primary schools their prognaed activities should
emerge from within the contexts of their lived vasrl Also Piaget said

that for every stage in addition and subtractionwhbers, certain

15



activities should precede and be prerequisite tich orocedures. These
include physical models with practical activitiesfdre the corresponding
paper and pencil work. This will help to avoid dnén interchanging
addition rules for subtraction and vice versa oacplg numerals
incorrectly. It will also assist knowledge constran to the pupils. Also
students should work together with peers in thaasamnstruction of
personally significant meaning. Then evaluationuthdbe a personalized

ongoing, shared analysis of progress.

The study in the use of human cognition has maegiip applications in
educational practice and technology. The followiage five general
educational applications of constructive theoryt gfaould be considered
when designing methods of instruction. First, drl@ng depends on how
information is mentally processed, then studentgndive processes
should be a major concern to educators. Studegdising difficulties can
often be attributed to ineffective or inappropriategnitive processes

(Swanson, 1987).

Second, educators must consider student’'s levels cofnitive
development when planning topics and methods ofruason. For
example, explanations based on concrete operatiogial are unlikely to

be effective ways of presenting ideas in a predjeral kindergarten.
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Concrete operational elementary school childrenehdifficulties in
understanding abstract ideas that do not tie ih dieir own experience.
These students will learn more effectively if theme information is
presented through familiar concrete, examples. Bwgh school and
college students, who have not completed the fowwparational stage,
will need concrete experience prior to handlingti@a$ materials. Third,
students organize the information they learn. Teexlcan help students
learn by presenting organized information and blpihg students see
how one thing relates to another. Four, new infaéionais most likely
acquired when people can associate it with thay thave already
acquired. Therefore, teachers should help studeats by showing them
how new ideas relate to old ones. When studentarable to relate new
information to anything with which they are familidearning is likely to
be slow and ineffective (Swanson, 1987).
Fifth, B. F. Skinner (1954, 1968) has argued fr@m operational
conditioning perspective that students must agtivetpond if they are to
learn. Cognitivists share that with Skinner; howevihey emphasize
mental activity rather than physical. If studemsitcol their own cognitive
processes, it is ultimately the students themselwb®s decide what
information will be learned and how. It is importato note that
constructivism does not suggest particular pedagody fact,

constructivism describes how learning should happegardless of
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whether learners are using their experiences tcerstehd a lecture or
attempting to design a model airplane. In both gadke theory of
constructivism suggests that learners construcwigdge. Constructivism
as a description of human cognition is often asdedi with pedagogic

approaches that promote active learning by doiegryP& Duffy, 1995).

This study has spelt out five clear general edanati applications of
constructivist theory that should be consideredmhesigning methods of
Instructions. He has forgotten that learners neldrgeople (teachers) that
will guide them in achieving their educational goaleachers improvise
the necessary teaching materials that will fa¢ditanderstanding of the
subject matter. The contribution of Piaget is vemgortant in the history of

mathematics education.

2.04 The Influence of Piaget’'s Mental Theory on Mthematics
Teaching And Learning.

Piaget’'s mental theory has a lot of influenceslanteaching and learning
of mathematics. These are as follows (Adler, 1971).

1. The children should at this stage be made toodey the commutative
and the associative properties of addition. Usingiraluctive procedure

and trying pairs of numbers in the opposite orttexry should arrive at a
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generalization that the order of adding whole numlg®es not change the
sum. Since the child’s mental development advatitesigh qualitatively
different stages, these stages should be considehesh planning the
mathematical experiences of a child at any given &gst, there should be
experiences, which he is ready for, in view of sit@ge of mental growth
that the child has attained. On a second note, sheyld be of help in
preparing the child to the next stage. A topic #thaweither be taught too
early or too late. The current mathematics curactdr primary and
secondary schools took into consideration the ¢ovgndevelopment of the
children. This is why geometry is not introduced gnmary one until
primary two when the child is ready to absorb sudbrmation. Similarly,
everyday statistics is not introduced until priméoyr (4).

2. A child should be tested to ensure that he hastemess all the
prerequisites necessary for mastering a matherhaticacept before
introducing a new mathematical concept. When thi ¢k not ready to
learn a concept, he should be provided with thessary experiences that
will help him to be ready to learn the concept. Evample, one objective
In junior secondary school (jss) algebraic processehat students will be
able to use symbols in simple mathematical statésndiine mathematical
content, which will be taught so as to achieve tigective, is “use of

letters to represent numbers”.
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3. The child’s thinking is more flexible when it isaked on reversible
operation. Therefore, mathematics teachers sh@aldnt pairs of inverse
operations in arithmetic together, for example,itamid and subtraction,
multiplication and division, proportions and inverproportions so as to
balance each other.

4. At the level of concrete operation, the child hasrecomplete grasp or
understanding of the relations among the subsessset. In order to close
this gap, the mathematics teacher should aid tlidreh in exploring by
direct observation, different sets and their sidyaions of sets, as these
occur naturally in the learning situation. For exdan a set of writing
materials in a class will comprise black pens Ipeas, red pens, pencils,
and pieces of chalk. A group of all these will core@ a union of sets
called “set of writing materials.” The teacher sk guide the children in
sorting out different subsets (e.g. a set of blaeks, a set of blue pens, a

set of pens, a set of pencils etc).

Implications for Teaching Addition and Subtraction

1. The Van-Engen —Steff's study cited that appratety half of 100 first

grades tested did not realize the equality of 3an@ 5. Children begin to
learn by trial and error the reversibility of thguals relation; if 3 + 2 = 5,
then 5 = 3 + 2 that addition should be taught Bystematic manner only

when the reversibility concepts has been developed.
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2. Objects that are alike e.g. stones, blocks santwe and shape should be
used in quantitative grouping or addition of nunsbep that qualitative
differences (color or shape) do not confuse thechatgective of number
relationship.

3. Subtraction, which is often referred to as theerse of addition has been
taught as a joint operation.

4. Regardless the necessity for manipulations otieie materials, Piaget
emphasized that experience is always necessary iritellectual
development, hence the child should not see demadiost performed or
having something explained, but he should be dgtualolved in the
transformation of things and finding the structaféiis own actions on the
objects.

5. When the child has undergone all the stagesishthen ready for
systematic addition “facts” in an abstract form.eyhshould be made to

develop the addition and subtraction facts theneseaiv a table form.

The primary implications of Piaget's work in gerlesae that for every
stage in addition and subtraction of numbers, oerétivities should
precede and be prerequisite for such proceduresselinclude physical
models with practical activities before the coreasiing paper and pencil
work. However, Jean Piaget constructed many elédomsathematical

models of the mental structures, which are chamatits of the period of
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concrete operations and formal operations. Theshematical models of
Piaget shed little light on the art of teachingspiee his contribution the
mathematics performance of our pupils is very l@wnstructivism and
knowledge is an important aspect of this study,cwhs expected to help

the impoverished pupils’ mathematical performance.

2.05 Constructivism and Knowledge.

It has been pointed out by Nodding (1990), thatstrmctivism raises
serious questions from an epistemological positWhat does it mean, for
example, to talk of individual construction as ‘kvledge’? Nodding gives
an example of a student Benny, who had develogeattecular process of
calculation, which satisfied him. This process doube seen by
mathematicians of wider experience than Benny tmnadequate. Is there

any sense in which Benny’s process could be regaadé&nowledge?

An epistemologist is often concerned with the satd knowledge. A
constructivist view of knowledge is that it ‘fitséxperience. If that
experience changes, the knowledge may need to lo#fiedo However,
Nodding pointed out that learning should be seen kaswledge
construction, which the children should use to eckatheir learning.
Despite this study the performance of the pupilsn@thematics remain

low. It is the interest of this study to adopt Haane strategy to investigate
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the effect of constructivist teaching strategy oatlmematics performance
in primary schools. Constructivism and teachingnsimportant literature

to this study.

2.06 Constructivist Perspective on Teaching and Learningf
Mathematics.

The traditional methods of teaching mathematiceh®en contrasted with
the constructivist methods, which involve askingdsints questions to
guide them in their learning experience. Innovati¥aching requires that
teachers discover unique ways of presenting knayadad the pupils. An
example of the constructivist approach is a teachbich lets her students
discover for themselves the concept of measurearhthe importance of
using a standard unit of measurement. Howeversthedy emphases the
use of questions to help pupils discover for thdwese concepts and
relations that will guide them in their learning.ety for too long
mathematics educators have been using Socratiothefiteaching but the

performance of pupils in mathematics remain a diepaopic.

It has recently become fashionable to talk abouastactivism in relation
to the teaching and learning of mathematics. IEheay is to lead pupils
towards conventional scientific ideas then the lieds intervention is

essential, both by providing appropriate experimeevidence and in king
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the theoretical ideas and conventions availableptpils. Educating
mathematics teachers involved several possible rmsfoconcerning
teacher’s beliefs, content knowledge, and pedagbgimowledge. Reforms
in the education of mathematics teachers are nagess assist them in
acquiring a deeper understanding of the subjecan@ichehri & Azita.

1997).

2. 07 Constructivist TeachingVethods.

According to Kappan (1996), there is much pedagtwpt leverages
constructivist theory. Most approaches that haveowgr from
constructivism suggest that learning is accomptidhest using a hands-on
approach. Learners learn by experimentation, artdondeing told what
will happen. They are left to make their own infezes, discoveries and
conclusions. It also emphasizes that learning isam “all or nothing”
process but that students learn the informatiohighpresented to them by
building upon knowledge that they already possdssis therefore,
important that teachers constantly assess the lkadgeltheir students have
gained to make sure that the students’ percepbbrise new knowledge
are what the teacher had intended. Teachers wdllthat since the students
build upon already existing knowledge, when theg aalled upon to
retrieve the new information, they may make errdtsis known as

reconstruction error when we fill in the gaps of anderstanding with
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logical, though incorrect, thoughts. Teachers n&edctatch and try to
correct these errors, though it is inevitable t@he reconstruction error
will continue to occur because of our innate retaddimitations (Jong Suk

Kim, 2005).

However, many constructivist scholars like Jearg&ig1967), Vygotsky
(1978), Brown et al (1989 &1996), McMahon (1997)urBs (1992),
Bencze (2005), Crawford (1991) and Kirschner ¢2806) have supported

the following constructivist teaching methods

2.07.1 Children Learn By Doind

A practical approach guiding children to discovact$ for themselves is
what should be aimed at. Practical work should Iver@very child in the
class. If there is insufficient apparatus for themuse simultaneously the
difficulty can sometimes be overcome by dividing tlass into groups. If
this is done each group should know exactly whahduld be doing. Any
teacher who has used practical methods will knovatwan difference it
makes to the interest of the children and this @lshould encourage
performance with this approach.

For example, to add or subtract three digits nusjbesufficient
experiences, working out problems with objects sagbottle tops, number
blocks, sticks etc at the concrete level shouldyiven before paper and

pencil level to avoid children interchanging aduhtirules for subtraction
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and vice versa or placing numerals incorrectly.iMimdial learning is
another constructivist teaching technique (Piag#967) & Vygostky,

1978).

2.07.2 Individualized Learning

According to McMahon (1997) & Wertsch (1999), indwal method
should take a large place in the teaching of ma#ties) especially in
infant classes. The background of the childrenlliclasses will be varied.
Some will have learned to recite numbers from paren older brothers
and sisters. They will have no idea of the mearohdhe name of the
values. On the other hand there will be childrem Wwhve been to a nursery
school and done elementary work. And there willtt@se who have had
very little help towards schoolwork of any kind.deneral the children will
have been used to doing things on their own ratteasr in large groups. For
individual work, individual apparatus is needed ahddren learn from the

activities planned for them.

For example, individual work, individual apparatasneeded and children
work at their own rate and memorize the facts ftbmn activities planned
for them. For example, if the child has been taubkt symbols for the
numbers 0 to5 the kind of apparatus could be: (@)egg box and seeds

with the numerals 0, 1, 2, 3, 4 and 5 painted enhtbles. The pupils can
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count the appropriate number of seeds and put theahe right place. (b)
A set of cards cut to form puzzles. The pupils gdimese will match the
symbols to the number of dots. If they get thenraxirthe pieces will fit.
Group learning also facilitate teamwork and unaarding of the learning

experiences.

2.07.3 Grouped Learning

To Brown et al (1989) this term is used to desctvbe different ideas. The
stage and rate of progress of pupils will vary. 8onork can be taught
more successfully if the class is divided into greurather than being
taught as a whole. The teacher using this methticexplain a new step in
their work to one group while the other works dtassivities. The number
of groups will depend very much on the particulass. Two or three
groups may be sufficient to ensure that every clsldioing work of a

suitable standard for his particular needs. In solasses dividing children
into small groups of six to eight will be the masfective way. It is

important that each child knows what he is expetteddo and has the

necessary apparatus to get on with it on his own.

For example a variety of activities can be prepdordhe class and the

pupils grouped to take turns in using the differsgis of apparatus. In this

way the children are able to gain from a wider etgrof activities than if
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they are all doing the same thing at the same tDmgcovery method is

another aspect of constructivist teaching methodr{g¢h, 1997).

2.07.4 Learners Need for Discovery Method.

Piaget (1967) believes that children can be hetpethink about how to
solve a problem for them. They should not be gifermulae to use
without knowing where they come from. In other wettde pupils do the
discovering. The teacher guides their discussiah gimes them suitable
apparatus to direct them to find out the particulde or method to be
learned. To a certain extent this method can béeabim most of the topics
that are taught to primary school pupils. For examphildren should be
made at this stage to discover the commutativeamssdciative properties
of addition. Using an inductive procedure and tgypairs of numbers in
the opposite order, they should arrive at a geizatan that the order of
adding whole numbers does not change the sum. dés&tigning technique

is anther form of constructivist teaching methoda{@ford, 1991).

2.07.5 Learners Need for Questioning Technique!

Kappan (1996) if a person is asked a questiongsisanse is different from
when he is told facts or information. A teacher trhedp his pupils to think
about the work that is being taught and not justatzept facts and

statements that are made. Teaching and lecturenditierent. A lecturer
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prepares what he has to say and will often not kmiowis students
understand or follow what he is teaching. One o thost important
gualities of a teacher is to be able to judge wéretis class is following
what is being taught. There is very little thatadher needs to tell his pupil
in mathematics. By the careful use of questionsareguide them to think
out what is needed. By putting the situation betbem to be discussed or
examined they will learn and understand as thewnle& good teacher can
keep a class interested with all their minds achyethe careful use of
guestions. A good general rule for all teachetkas they should ask rather
than tell pupils while they teacher. Questions @s® asked to enable the
mathematics teacher discover students misconceptiorcommon errors

and difficulties with a view to remedying them.

For example, consider the topic lengths of arcgiafles. The common
errors include mistaking the diameter for the radu radius for diameter,
and mistaking the formula of circumference as fdenfar area of circle or
vice versa. Learners need teachers as instruatorguiding the learning

process (Kirschner et al, 2006).
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2.07.6 Learners Need for Other Peopleleéachers).

To Bencze (2005) when new work is introduced toilsup must be done
in such a way that they can understand what theyearning. Activities
should be organized to help pupils to think outiltssfor themselves. For
example, in the infant classes children must |&aerplace value of figures.
If the pupils tie matchsticks together it will hehpeir understanding. If they
replace ten counters from the unit rod of an abaatls one on the tens
rod, the pupils will learn and remember the comipagavalues. With older
pupils topics such as weight, capacity, area antlinw® should be
approached practically. It must be realized thafividual pupils should
take part in the practical activities. Pupils may know, even if they have
access to ideas and an urge to change, how tdfadiathinking. They may
lack the skills necessary to share their ideasy Thay not know how to
think about their own ideas, how to learn new omekow to decide what
to believe. Therefore, as with conceptual changiedents need others

(often teachers) to introduce them to new ideas.

Pupils cannot change their thinking on their owrgreif they want to; they
lack the understanding of what laws, theories awentions are available
to them. For pupils to learn, therefore, experiesloae is not enough; they
need to learn the different laws and theories, wigaide their ideas.

Teachers must, therefore, take purposeful stegsttpupils to see things in
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new ways. Knowledge is becoming communally baseateover, learners
need access to the knowledge of different comnesitiearning should
not be so conservative as to ignore the knowledagkveays of different
races, cultures and societies. Learning must beal@u rather than

conformist.

For example, according to Bencze while a teachersbaw to students on
a blackboard that various atoms can be rearrargethke new molecules
iIn a chemical change; students often need to tgh sweactions with

concrete materials before they fully understand ritbes ideas, skills etc.
Teachers must, therefore, take purposeful stepettstudents or pupils to
see things in the new ways. For example, it woeldbout getting students
to “see” particular images in the black-and-whiteofograph. It is also
getting pupils to know the formula of circles amalahit can be applied to
solve related problems on area of a circle. Learneged first hand

information to help them in their learning expeues.

2.07.7 Learners Need for First-Hand Experiences!

According to Bencze (2006) pupils need to use axl ideas, skills,
through relevant activities. This involves a comerexperience of the
abstract ideas that have been presented to theefsarFinally, learning

does not mean simply receiving and rememberingressinitted message;
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instead educational research must offer compebtwigence that students
learn mathematics well only when they have constdictheir own
mathematical understanding. Assessment is very rig@poin all learning

experiences.

2.08 The Concept of Assessment.

According to Holt & Willard-Holt (2000) emphasizate concept of
dynamic assessment, which is a way of assessindruleepotential of
learners that differs significantly from conventdntests. Here the
essentially interactive nature of learning is estmh to the process of
assessment. Rather than viewing assessment asesgarried out by one
person, such as an instructor, it is seen as awayoprocess involving
interaction between both instructor and learnere Tole of the assessor
becomes one of entering into dialogue with the gesdeing assessed to
find out their current level of performance on aagk and sharing with
them possible ways in which that performance mighatimproved on a
subsequent occasion. Thus, assessment and leaan®gseen as

inextricably linked and not separate processes

According to this viewpoint instruction should se@ssessment as a

continuous and interactive process that measueesdhievement of the
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learner, the quality of the learning experience awlirseware. The
feedback created by the assessment process sengesligect foundation
for further development. The structures of therewy experiences help in

conceptual understanding.

2.08.1 The Structuredness of the Learning Process

Savery (1994) contends that the more structureilea environment, the
harder it is for the learners to construct meartuaged on their conceptual
understanding. A facilitator should structure tlearhing experience just
enough to make sure that the student get clearagoed and parameters
within which to achieve the learning objectives. tYthe learning
experience should be open and free enough to diovine learners to
discover, enjoy, interact and arrive at their osogially verified version of

truth.

Where the sequencing of subject matter is concernidthe constructivist
viewpoint that the foundation of any subject maytéaght to anybody at
any stage in some form (Duffy & Jonassen 1992).sTimeans that
instructors should first introduce the basic iddéed give life and form to
any topic or subject area, and then revisit antlupon these repeatedly.

This notion has been extensively used in curricula.
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It is also important for instructors to realizetthéihough a curriculum may
be set down for them, it inevitably becomes shapgdthem in to
something personal which reflects their own bedggtems, their thoughts
and feelings about both the content of their irdtomm and their learners
(Rhodes & Bellamy 1999). Thus, the learning expm@ebecomes a shared
enterprise. The emotions and life contexts of thogelved in the learning
process must therefore be considered as an intpgralof learning. The
goal of the learner is central in considering wisalearned (Brown et al.

1989; Ackerman 1996).

It is important to achieve the right balance betwdee degree of structure
and flexibility that is built into the learning press. A constructivist
learning intervention is thus an intervention wheoatextualized activities
(tasks) are used to provide learners with an oppdy to discover and
collaboratively construct meaning as the inten@ntiinfold. Learners are
unique individual, and instructors act as facititatrather than as teachers.
Motivation for learning emphasizes the importanéethe learner being

more active.
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2.09 The Motivation for Learning

Von Glassersfeld (1989) argued that the respoitgilwf learning should
reside increasingly with the learner. Social cangtvism thus emphasizes
the importance of the learner being actively inedlvin the learning
process, unlike previous educational viewpoints rehie responsibility
rested with the instructor to teach and where daenler played a passive,
receptive role. Von Glasersfeld emphasizes thaihéra construct their
own understanding and they do not simply mirror aeftect what they
read. Learners look for meaning and will try todfiregularity and order in
the events of the world even in the absence obfutlomplete information.
Another crucial assumption regarding the naturelélaener concerns the

level and source of motivation for learning.

According to Von Glasersfeld, sustaining motivati@nlearn is strongly
dependent on the learner’s confidence in his orpoéential for learning.
These feelings of competence and belief in potetttiaolve new problems
are derived from first-hand experience of mastdrproblems in the past
and are much more powerful than any external acledgyement and
motivation (Prawat & Floden 1994). This links uptiwlMygotsky’s “zone
of proximal development” (Vygotsky 1978) where leans are challenged
within close proximity to, yet slightly above, thecurrent level of

development. By experiencing the successful congpletf challenging
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tasks, learners gain confidence and motivatiomibark on more complex
challenges. The role of the instructor is very imi@ot in the learning

process.

2.10 The Role of the Instructor.

According to the social constructivist approacistrimctors have to adapt to
the role of facilitators and not teachers. Wheteacher gives a didactic
lecture which covers the subject matter, a fatdithelps the learner to get
to his or her own understanding of the contenthl former scenario the
learner plays a passive role and in the latter aoerthe learner plays an
active role in the learning process. The emphéasis turns away from the
instructor and the content, and towards the leaiftas dramatic change of
role implies that a facilitator needs to displatptally different set of skills
than a teacher (Brownstein 2001). A teacher talldacilitator asks; a
teacher lectures from the front, a facilitator pd@g guidelines and creates
the environment for the learner to arrive at hisher own conclusions; a
teacher mostly gives a monologue, a facilitatomigontinuous dialogue
with the learners (Rhodes & Bellamy, 1999). A fimibr should also be
able to adapt the learning experience ‘in mid-By’using his or her own
Initiative in order to steer the learning experierto where the learners
want to create value. Learning principles propearieng process

(Bauersfeld, 1995).
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2.11 Constructivist Teaching And Learning Principles.

According to Bencze (2005) constructivist-learnititgeory suggests a
number of points about teaching and learning:

a. Learners have ideas!

b. Learner’s ideas often contradict those of teesthe

c. Learner need ‘first hand’ experience!

d. Students and scientist’ inquires are self-firig!

e. Learners like their ideas!

f. Learners see what they want to see!

g. Learners nee d other people!

h. Students need to know how to learn!

I. Learners often are not aware of what they know!

J. Learners may not discover experts ‘conclusion’!

k. Students deserve the right to determine thdiefisé

Perhaps students deserve the right to determimeae beliefs in school
setting and beyond (Bencze, 200Hpwever, this study has succeeded in
explaining the constructivist teaching principlesbe used at all levels of
education. Yet the performance and achievementsigifs in mathematics

IS poor.
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2.12 The Socio-Cultural Context of Classroom.

Crawford (1994) believes that in order to consieaningful teaching and
learning in mathematics classroom for studentsh botlividually and
collectively, we have to recognize its dependencténdividual experience
and socio-cultural practices. This is the subjéciroarea of study known
as Activity theory. Activity theory “describes th@ocess through which
knowledge is constructed as a result of persomal $abjective) experience
of an activity”. Cobb, Perlwitz, & Underwood, 199 kxplore the
relationship between constructivist approachesathamatics teaching and

social -cultural norms in mathematics classroom.

Socio-cultural theories view learning as integmatiaoto a community of
practice in which social actions are identified acldssroom activities
designed. They also suggest “the teacher’s ralledse activities is to forge
the last link in the chain by ensuring that childrexecute the specified
social actions that make it possible for them tate ideal mathematical
forms when they solve tasks’. Thus the interactiafschildren in

classroom activities are a small part of their émcation into the required

social actions.
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2.12.1 How Pupils Learn Mathematics?

According to Burns (1992) not only is it importantconsider the content
of the mathematics curriculum; it is also signifitdo know about how
people learn mathematics. Students need to leathematical concepts
and see relationships among them. Because conodpteationships are
constructed by people and exist only in their mjrtddearn mathematics,
children must construct these concepts and rekttips in their own
minds. This theory describes two important comptsaaf learning and
teaching mathematics: helping students to devedtgtional understanding
and to construct knowledge and mathematical coscénthn Van De

Walle, 1995).

These theories focus on how students develop eekdtunderstanding and
construct knowledge. The weakness of these thetaikesl to understand
that most today’s teaching and learning of matha®as not practically
oriented. This is because most teachers use obswmiethod of teaching.
Therefore, the interest and attitude of pupils rawe aroused. This can be
understood by some researches on mathematics parfoe advocated by

some researchers.
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2.13 Researches on Mathematics Performance.

Bali (1989) in a study of students’ performanceamathematics essay and
objective type questions found that there were igaifecant differences
between the performances of boys and girls in lesday questions. This
study is an attempt to explore further areas ahary mathematics, which

can be tutored by means of, constructs method.

Akpan (1988) investigated the relationship betwgmerformance in
mathematical problem solving and affective behaviamong secondary
school students. Findings from the study identifikcht relationship
between general creative behaviors and the cniteviariable was not
statistically significant. While Osafemi (1984) leashown empirically that
attitude toward mathematics is an important factor mathematics
achievement. Investigations relating mathematicfopmance to students’
attitudes toward mathematics have produced varesdilts. In another
finding he reported relatively low correlation oflQ between creativity

and arithmetic performance.

Unfortunately, according to Lassa (1984) the teaghand learning of

mathematics is in a sorry state. Most often, tlhelestts are subjected to

rote learning without any practical demonstratiommusal of interest in
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the topic. Therefore, it is the hope of this study explore different
strategies that will motivate both pupils and teashin constructivist
teaching of mathematics. The evidence supportingstcoctivism and

teaching is of paramount importance to this study.

2.14 Review of the Related Studies

Hmlo-Silvee, Duncan, & Chinn (2007) cite severalds¢s supporting the
success of the constructivist problem-based andimpdearning methods.
For example, they describe a project called Gen&cap inquiry-based
science software application. Students using tin&gepe software showed
significant gains over the control groups, with taegest gains shown in
students from basic courses. Hmelo-Silver et a alted large study by
Geier on the effectiveness of inquiry-based sciefuzemiddle school

students, as demonstrated by their performanceginstakes standardized
tests. The improvement was 14% for the first colebrstudents and 13%
for the second cohort. This study also found thguiry- based teaching
methods greatly reduced the achievement gap foicakfrAmerican

students.

Guthrie et al (2004) compared three instructionathods for third-grade

reading: a traditional approach, a strategiesunsittn only approach, and

an approach with strategies instruction and coostat motivation
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techniques including student choices, collaboratiand hands-on
activities. The constructivist approach, called CQRoncept-Oriented
Reading Instruction), resulted in better studeratdieg comprehension,

cognitive strategies, and motivation.

Jong Suk Kim (2005) found that using constructigstching methods for
6" grades resulted in better student achievement tifaglitional teaching
methods. This study also found that students pexferconstructivist
methods than traditional ones. However, Kim didfirat any difference in
student self- concept or learning strategies betwdwse taught by

constructivist or traditional methods.

Dogru & Kalender (2007) compared science classroosnsg traditional

teacher-centered approaches to those using stadetdred, constructivist
methods. In their initial test of student perforrmammmediately following

the lessons, they found no significant differeneéwieen traditional and
constructivist methods. However, in the follow-ups@ssment 15 days
later, students who learned through constructiwisthods showed better
retention of knowledge than those who learned tinduaditional methods.
However, every coin has two sides; the construsttiteaching has been

criticized by some educational constructivism.
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2.15 Ciriticism of Educational Constructivism.

A group of cognitive scientist has questioned trential claims of
constructivism, saying that they are either misieguar contradict known
findings. Another source attempts to sketch thiu@rfce of constructivism
in current mathematics and science education, ginbinindicate how
pervasive Aristotle’s empiricist epistemology istmm it and what

problems constructivist faces on that account.

Cognitive scientists are not the only ones questgrConstructivism.
Other educators are also beginning to questioneffextiveness of this
approach toward instructional design, especially itagpplies to the
development of instruction for novices (Mayer, 2084rschner, Sweller,
& Clark, 2006). While some constructivist arguettaarning by doing”
enhances learning, critics of constructivism haggied that little empirical

evidence exist to support this statement givena®larners Mayer, 2004.

Sweller and his colleagues argue that novices tdpaossess the underlying
mental models or “schemas” necessary for “learninyg doing” e.g.
Sweller, 1988. Indeed, Mayer (2004) even suggdsas fifty years of
empirical data do not support using the constrigttieaching technique of
pure discovery; in those situations requiring &y, he argues for the

use of guided discovery instead.
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While constructivism has great popularity as agduphy of learning, that
doesn’t mean that all teaching techniques basedamstructivism are
efficient or effective for all learners. Mayer (200 suggests many
educators misapply constructivism to use teach@&o@rtiques that require
learners to be behaviorally active. He describés ittappropriate use of

constructivism as the “Constructivist teachingdejl.”

Kirschner, et al (2006) describes constructiviseteng methods as
“unguided methods of instruction.” They suggest enstructured learning
activities for learners with little to no prior kwtedge. Perhaps because of
this proposition the Kirchner, et al (2006) artitlas been criticized by a

number of authors for various reasons.

However, it is important to know that constructivigaching\learning
intervention is thus an intervention where contakaed activities are used
to provide learners with an opportunity to discowerd collaboratively
construct meaning as the intervention unfolds. hear are respected as

unique individuals, and instructors act as fadiita rather than as teachers.
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2.16 Implication of the Review of the Related Studs.

From the review of the related studies it is impottto note that

constructivism describes how learning should happegardless of

whether learners are using their experiences tcerstehd a lecture or
attempting to design a model airplane. In both gadke theory of

constructivism suggests that learners construcwigdge. Constructivism

as a description of human cognition is often asdedi with pedagogic
approaches that promote active learning by doihngs lof paramount

importance to note that the central concern of woogvism is changing

the locus of control of teaching and learning fribra teacher to the learner.
This idea was supported by a number of researcimes evidence

supporting constructivism. For example, Hmelo-Silet al (2007) they

describe a project called GenScope, an inquiry<bas@ence software
application. Their findings showed that studentsngisthe GenScope
software showed significant gains over the congroups with the largest

gains shown in students from basic courses.

Guthrie et al (2007) used constructivist approaalhed CORI (Concept-
Oriented Reading Instruction) resulted in betteudsht reading
comprehension, cognitive strategies and motivatiblore, Kim et al
(2005) did not find any difference in student setbncept or learning

strategies between those taught with traditionahoes or constructivist.
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Also Kalendar et al (2007) compared science classrasing traditional
teacher-centered approaches to those using stadetdred, constructivist
methods. They found no significant difference bemvedraditional and
constructivist methods. However, in the follow-ups@ssment 15 days
later, students who learned through constructiwisthods showed better

retention of knowledge than those who learned tjindvaditional methods.

In view of the implications above, it showed th&eit findings are
inconclusive. Therefore, it is the interest of thstudy to use the
constructivist techniques to find the effects ofmstouctivist teaching
strategy on primary school mathematics performanbes is with the solid
aim of making constructivist contributions and nmeroendations on the
teaching strategy that should be used in teachingiapy school

mathematics.

2.17 Summary of the chapter

This chapter has reviewadany related studies on constructivist theories of
teaching and learning of mathematics drawn fromstrativist scholars.
Some of them include: constructivist theories; \uhgpelt out five clear
general educational applications of constructivisie influence of Piaget’'s
mental theory on mathematics teaching and leartimgconstructed many

mathematical models of the mental structures warehcharacteristics of
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the period of concrete operation and formal openati Constructivist
perspective on teaching and learning mathematias e@wnstructivist
teaching methods; this supported many teaching adstlas explained in
the related studies. Assessment; this explainedctimeept of dynamic
assessment. The constructivist teaching and leampiimciples has been
explained. The socio-cultural context of classramade emphasis on the
interaction of children in classroom. How do pspéarn mathematics and
teaching developmentally were discussed? Reviewelafted studies on
mathematics performance were enumerated and egglaitesearches and
evidence supporting constructivism and the criticiof educational
constructivism were also explained. The implicadiah the related studies

were also highlighted.

The basic aim of this review was to facilitate ttesearcher to obtain

meaningful information on the subject matter. Thisll make the

contribution of the study more realistic and constive.
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CHAPTER THREE

METHODOLOGY

3.01 Introduction.

The focus of this chapter was under the followirgadings, research
design, population of the study, sample and sampltechnique,

Instrumentation, research procedure, pilot stuadyidity and reliability of

the test items, treatments and methods of datgsisal

3.02 Research Design.
The design adopted for this study was the Pretedt Posttest control
group. It involved the collection of data by theeus level 1 achievement
test and level 2 achievement tests. The level feaement test was set to
confirm the homogeneity of both the control and ¢éxperimental groups.
In view of this, the test items were randomly hdokied from
“Understanding of Mathematics for Nigeria TextboB8k New Edition”
(Maria, Revised Edition 2000). The design was syliimbd below:

0O1l- X- 02, (Experimental group)

Ol -02, (Control group)
Experimental Group received Tri-constructs asttneat X and after given

level 2 achievement test O2. Control Group recethedevel 1
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achievement test and subjected to achievement fHsé level 2

achievement test given to the two groups was thesa

3.03 Population of the Study
The population of this study consisted of 7669 prynthree pupils
admitted in 2007 session in Model primary schodlKaduna state. These
schools were each located in the local governmesdsaof the state but
Kaduna north has two such schools. Though theseokckwvere physically
different in terms of location but they same inntserof administration,

staffing, fund allocation, infrastructure etc, salele 3.1.
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Table 3.1: Population of the Study

SN MODEL SCHOOLS M F T %
1 Birnin Gwari LGEA Bagoma 38 20 58 0.76
2 Chikun Kujama 1 52 26 78 1.02
3 Giwa Giwa Central 311 156 467 6.09
4 Igabi Mallam Jalo 300 139 439 5.72
5 Ikara Ikara Central 404 191 599 7.81
6 Jaba Mallam Maude 128 58 186 2.43
7 Jema’a Mailafiya 1 136 63 199 2.59
8 Kachia Kachia 1 349 170 519 6.77
9 Kaduna North Ung. Rimi Lowcost 275 132 407 5.31
10 Kaduna North Resarch Kawo 100 50 150 1.96
11 Kaduna South Shiek Gumi 281 117 398 5.19
12 Kagarko Kagarko Central 114 52 166 2.16
13 Kajuru K/Magani 1 235 118 353 4.60
14 Kaura Tagwai Manchock 232 116 348 4.54
15 Kauru Kauru central 110 51 161 2.10
16 Kubau Anchau Takalafia 169 57 226 2.95
17 Kudan Kudan Central 258 127 385 5.02
18 Lere Lere Central 334 158 492 6.42
19 Makarfi Sada 134 59 193 2.52
20 Sabon-Gari Saidu 443 263 706 9.21
21 Sanga Gwantu Central 107 57 164 2.14
22 Soba Soba Central 294 120 414 5.40
23 Zongo-Kataf Zonkwa v. 70 30 100 1.30
24 Zaria Shehu Idris 303 158 461 6.01
TOTAL: 5181 2488 7669 100%

Source: KSUBEB, 2007.
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3.04 Sample and Sampling Technique.

This study used the stratified random sampling rniegle to obtain its
sample size. Considering that the research desigpted in this study was
the pretest and posttest control group. Two boyewsked to handpick a
piece of paper already folded with the names ofntieglel schools from a
basket. As a result of this, Kauru central and 8hielnis model schools
were randomly selected as control and experimegrtalps respectively.
The sample size was randomly selected before thememcement of the
level 2 achievement test. In both the schools, d@sand 20 females were
randomly selected through picking a ticked piecepafper. Also the
researcher was cautious to see that only the sdlg@cipils were allowed in
the test. This helped the researcher to contrahallintervening variables

SO as to have good result. The sample size invd@0galipils, see table 3.2.

Table 3.2: Sample Size.

S\NO | MODEL SCCHOOLS SAMPLE

MALE FEMALE

1. Kauru Kauru Central 20 20

2. Zaria Shehu Idris 20 20
TOTAL 40 40
GRAND TOTAL 80
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3.05 Instrumentation.
The instruments used for this study included thivelld achievement test

and the level 2 achievement tests.

3.05.1 Level. 1 Achievement Test

A level 1 achievement test was designed and adiares to both control
and experimental groups by the researcher. It vedstes confirm the
homogeneity of the control and experimental groljespite difference in
physical location of the experimental and contnaugps it was observed
that the two groups were not significantly differefihis was subjected to
further findings by level 2 achievement test. lawiof this, the test items
for level 1 achievement test were randomly selecfeoim the
“Understanding of Mathematics for Nigeria Textbo8k New Edition”
(Maria Revised Edition 2000) and teachers noteesfdn (See Appendix
B). The face validity, grammatical construction goassible bias in the
test items were validated by mathematics-educatdsBU, Zaria).

To test the reliability and the validity of the tatems, a Test - Retest
reliability was observed. Pearson Correlation Goaeht was employed to
estimate the reliability and content validity coafnts and was found to be

0.84 and 0.53 respectively.
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3.05.2 Level. 2 Achievement Test.
A level 2 achievement test that will help the reskar obtained the
necessary data to be interpreted; analyzed andaeee the research’s
intention was designed by the researcher. Thiswest administered to
both experimental group and the control group. d&@ obtained from the
test was subjected for further analysis in orderatswer the research
guestion or hypotheses raised from the researemtionh. It was divided
into three sections (concrete materials, expanadéation without concrete
materials and conventional notation). However, da(ilf88) cited Ebel
(1979) recommends that a good test is the one #edt explicit
specifications which includes:

» Forms of test items to be used.

* Number of items of each form.

» Kinds of task the items will present.

* Number of tasks for each kind.

» Areas of content to be sampled.

* Number of items in each area.

» Level and distribution of item difficulty, see Appaix C.
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3.06 Validity and Reliability of the Test Items

The face validity of the level 2 achievement téstmis was achieved by
subjecting it to mathematics-educators in AhmadiloBéniversity, Zaria.
To test the reliability and validity of the tesernts a test — retest reliability
was observed and Pearson Correlation Coefficiestwsad to estimate the
reliability and found to be 0.83 while the contealidity coefficient was
found to be 0.62. This vindicated that the tesmgewere reliable and

significant to the study.

3.07 Treatments
The Traditional method of teaching and the Tri-¢nrds strategy were

observed as treatments in the study.

3.07.1 Traditional Methods of Teaching

The traditional method of teaching was purely desthto add or subtract
numbers with or without renaming with the help bheus. Addition and
subtraction of numbers that involves renaming wasoduced through
grouping of numbers e.g. 1111 = 1000 + 100 + 10 tatge numbers were
given for addition and subtraction without abaci&/ord problems were
also given. Therefore, the traditional method doetstart its strategy at

concrete stage, expanded notation without the ebmeonaterials and
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finally to conventional notation. The content oé thubject matter covered
by the groups led to the formation of level 1 avhiaent test. For the
content and pedagogy of the traditional methodeathing addition and
subtraction skills see Appendix D. Also New Prim&ryschool Modules,

(FGN, 1985, P.104-107) provided the topics, seeefsdpx A.

3.07.2 Tri-Const (Constructivist Teaching Stratey).

This strategy was the postulated Piaget Constigtteaching strategy for
addition and subtraction skills. Unlike the traoital method or aptitude
test, the Tri-constructs teaching strategy hasadedta special step adopted
for teaching of addition and subtraction with remnagn It tailored the
teaching of addition and subtraction skills frormciete steps to expanded
notation without concrete materials and finallycmnventional step. It is
the treatment X (constructivist teaching stratdabgt was given to the

experimental group only. It was divided into thesetions:

1. Concrete Materials.

At this stage, the strategy was designed as aodnttion to stimulate the
children’s interest. The exercises were generalhstructs in nature that is
children used concrete materials to add or subimnaetbers as propounded

by Piaget. This is with the solid aim of making teaching of addition and
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subtraction skills more realistic and interestifige children were expected

to construct or draw whatever is asked using feeeh

2. Expanded Notation without Concrete Materials
The idea under this strategy was introduced toctm&ren to learn, to
group tens and units’ procedures. The questiongrutius stage were

tailored toward understanding the place valufguires.

3. Conventional Notation.

At this strategy, learning conventional additior aubtraction of numbers
with or without renaming a tri- construct chartledl pocket chart was
introduced. Children are expected to use the sdrag o doing exercises.
A tri-construct strategy using shapes and pairsushbers in the opposite
order was introduced. It is aimed at making thele® of commutative
and associative additive properties easier. It alisoed at arriving at a
generalization that the order of adding whole numli®es not change the

sum, see Appendix E.

3.08 Research Procedure.
To investigate the effects of constructivist teaghstrategy on addition and
subtraction skills, a period of 8 weeks tri- consts teaching and

administration of achievement test was used. Inairstudy to investigate
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the relationship between the effects of computeaisted instruction on
mathematics achievement Mairiga (1999) used eighiveeks. Similarly
to study the relationship between problem solving @omputation for 7th

Grade low achievers, Noone (1979) used two monthatidn.

3.09 Pilot Study.

The Tri-Constructs teaching strategy was adopted addition and
subtraction skills by the researcher to the fod®)(randomly selected
primary three (3) pupils of Nuhu Bamalli Polyteah&taff School in Zaria.
The teaching was observed for a period of eightv@gks at the end of
2006/07. Hence the pilot study was conducted anmngls who were
taught Tri-constructs teaching strategy in additeord subtraction skills
only. The level 2 achievement test was administéoetthe pupils selected
for the pilot study and their scores marked ous@fmarks were as shown
in table 3.3. Using the Pearson Correlation cokeifi; the reliability of the
test items was found to be 0.83 while the contafitity coefficient of the
test items was found to be 0.62. The pilot study waeant to test the
validity and the reliability of the test items.Wtas also meant to test the

pupils’ comprehension, mastery and applicatiorheftest items.
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Table 3.3: Scores for the Pilot study conducted iINBPZ Staff school

Class- interval F
20-25 3
26-31 9
32-37 7
38-43 17
44-49 4

3.10 Method of Data Analysis.

In finding the answers to the hypotheses, apprtgpstatistical tests were
used. The statistical package used was the Statistiackage for Social
Sciences (SPSS). The statistical test that wasagmeglto analyze the data
was the Independent Sample Test. It was emplogeduse of the nature
of the data collected and it is one of the statidtiools that will express the

mean difference of two independent distributionse Test was calculated

based on alpha value @ & 0.05) level of significance.

3.11 Summary of the chapter.

This chapter was discussed under the following ingad The research
design employed was the use of pretest and postbedtol group. The
study used a population of 7669 pupils of modehary schools in Kaduna

state. The level 1 achievement test was set tafiedhomogeneity of the
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two groups while the level 2 achievement test wasmh to provide data
for statistical analyses. A total of 80 data walkected and analyzed by the
Independent Samples Test. The research procedwerecb8 weeks as
observed by many scholars. A pilot study was cotetlin NBPZ staff

school with 50 pupils and the validity and religtigilof the test items were
found to be significant to the study. The tradiibmethod of teaching was
observed through abacus and word problems witlke [#mphases on
renaming. While the Tri-constructs teaching strate@gs observed through
three stages that is concrete, expanded notatidhowti the concrete
materials and finally conventional notation. Theditional and tri-

constructs tests were used as treatments.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 Introduction:

This chapter presented results and interpretafidheoanalyses of the data.
It was presented under the following headings, gatgentation, answers
to research questions, test of research hypothesesnary of findings,

discussion of results and summary of the chapter.

4.2 Data Presentation.

The study was conducted on primary three pupilsloflel Schools with a
sample size of 80. Shehu central primary schoolamasxperimental group
and Kauru central primary school as the controlgrdzach of the groups
comprised 20 males and females respectively. Thepgrwere given (30)
item level 2 achievement test, which was marked adu®0 marks. The
level 2 achievement test was meant to determineffieet of the treatment
(Tri-constructs teaching strategy). Data were iakth from the level 2
achievement test and detailed results were shovaord@diag to each

research question formulated and research hypettested.
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4.3 Analysis of Research Hypotheses.

This unit presented each of the five research gpreand null hypotheses
with their corresponding independent sample tespligervations. Thus:
Research Question 1lis there any significant difference between mean
score of the experimental and control groups intewhdskills? In order to
answer this question, table 4.01 provided the ddii¢e table 4.02 gave a
summary of the results.

Table 4.01: Scores for the experimental and contrajroups in level 2

Achievement test

Class — interval EGF CGF
37-39 0 6

40-42 11 12
43-45 8 °
46-48 16 10
49-51 5 3

Key:

EGF: Experimental Group Frequency

CGF: Control Group Frequency
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Table 4.02: Means and Standard Deviations for thexperimental and

control groups in level 2 Achievement test

Variable N Mean SD
Exptlgroup 40 45.03 3.17
Contlgroup 40 43.25 3.48

From table 4.02, the mean score of the experimgntaip was 45.03 and a
standard deviation of 3.17. While the mean scor¢hfe control group was
43.25 and a standard deviation of 3.48. This prabhedl the experimental
group had mean score more than the control grobs. implied that the

effects of the treatment have impact on the expartal group. However, it
is not enough to generalize the research intenticoms the results of the
research question. The significant test was caroeidby means of the

research hypothesis.

Null Hypothesis 1: There is no significant difference between meanesco
of the experimental and control groups in additgkills. In order to
analyze the hypothesis 1 above, table 4.03 belot@ g summary of the

analysis.
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Table 4.03: Independent Sample Test of Differenceebveen means of

experimental group and control groups in level 2 Asievement test.

Variable N| Mean| SD DF| SE T-call T-crit P-value
ExptlGroup 40 45.03 3.17 78 74. 2.38 1.99 0.02
Contlgroup 40 43.25 3.48 0.7

From the table above, there were equal number® pupils under both the

experimental and control groups. Their mean scodestandard deviation

were 45.03, 43.25, 3.17 and 3.48 respectively. Alsol-calculated was

2.38 while the T-critical is 1.99 and the probabpi(p) value was p=0.02.

However, from the on going analysis, the T-cal@dawas greater than the

T-critical (T-cal > T-crit) while the probabilityatue is less than the alpha

valueo= 0.05 i.e. (p=0.02 ©=0.05) adapted in this study.

Therefore, the results of the analysis suggestdiie difference between

the mean achievement of the experimental groupanttol groups was

statistically significant. We then conclude tharwas significant

difference between the mean achievements of theremental group and

control group in addition skills. Any differencelserved are such that they

could have arisen from sampling errors. The infaromarelevant to the

analysis is presented in table 4.03.
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Research Question 21s there any significant difference between mean
score of the experimental and control groups irtraghon skills? In order

to answer this question table 4.04 provided the ddtile table 4.05 gave a
summary of the results.

Table 4.04 Scores for the experimental and contrajroups in level 2

Achievement test

Class- interval EGF CGF
37-39 8 6
40-42 7 19
43-45 8 7
46-48 10 6
49-51 7 2
Key:

EGF: Experimental Group Frequency
CGF: Control Group Frequency
Table 4.05: Means and Standard Deviations of the prrimental and

control groups in level 2 Achievement test

Variable N Mean SD
Exptlgroup 40 44.18 3.75
Contlgroup 40 42.30 3.39
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From table 4.05, the mean score of the experimgntaip was 44.18 and a

standard deviation of 3.75. While the mean scoréhfe control group was

42.30 and a standard deviation of 3.39. This prabhedl the experimental

group had mean score more than the control grobs. implied that the

effects of the treatment have impact on the expartal group. However, it

is not enough to generalize the research intenticms the results of the

research question. The significant test was caroeidby means of the

research hypothesis.

Null Hypothesis 2: There is no significant difference between meanesco

of the experimental and control groups in subtoactkills. In order to

analyze the hypothesis 2 above, table 4.06 below@ g summary of the

analysis.

Table 4.06: Independent Sample Test of Differenceebveen means of

experimental group and control groups in level 2 Abievement test

e

Variable N| Mean| SD DF| SE T-call T-crit P-valu
ExptlGroup 40 44.18 3.75 78 0.80 2.34 1.99 0.02
Contl group 40 42.30 3.39 8.

From the table above, there were equal number6 plipils under both the

experimental and control groups. Their mean scocestandard deviation

were 44.18, 42.30, 3.75 and 3.39 respectively. Alsol-calculated was
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2.34 while the T-critical is 1.99 and the probabpilijp) value was p=0.02.
However, from the on going analysis, the T-cal@dawvas greater than

the T-critical (T-cal > T-crit) while the probahyi value is less than the

alpha valuer = 0.05 i.e. (p=0.02 © =0.05) adapted in this study.

Therefore, the results of the analysis suggestdiie difference between
the mean achievement of the experimental grouganttol groups was
statistically significant. We then conclude thatrgawas significant
difference between the mean achievements of theriemental group and
control group in subtraction skills. Any differerscebserved are such that
they could have arisen from sampling errors. Th&mation relevant to

the analysis is presented in table 4.06.

Research Question 3is there any significant difference between mean
score of the experimental and control groups initeidand subtraction
skills? In order to answer this question table 4o@dvided the data while

table 4.08 gave a summary of the results.
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Table 4.07 Scores for the experimental and contrajroups in level 2

Achievement test

Class- interval EGF CGF
37-39 0 6
40-42 5 11
43-45 9 10
46-48 21 10
49-51 5 3
Key:

EGF: Experimental Group Frequency
CGF: Control Group Frequency
Table 4.08: Means and Standard Deviations of the prrimental and

control groups in level 2 Achievement test

Variable N Mean SD
Exptlgroup 40 45.85 3.01
Contlgroup 40 42.58 4.36

From table 4.08, the mean score of the experimgntaip was 45.85 and a
standard deviation of 3.01 while the mean scordHercontrol group was
42.58 and a standard deviation of 4.36. This prabhedl the experimental
group had mean score more than the control grobs. implied that the

effects of the treatment have impact on the expartal group. However, it
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is not enough to generalize the research intenticams the results of the
research question. The significant test was caroeidby means of the

research hypothesis.

Null Hypothesis 3: There is no significant difference between meanesco
of the experimental and control groups in addiaoa subtraction skills. In
order to analyze the hypothesis 3 above, table $€@w gave the

summary of the analysis.

Table 4.09: Independent Sample Test of Differenceebween means of

experimental group and control groups in level 2 Abievement test.

Variable N| Mean| SD DF| SE T-call T-crit P-value

ExptiGroup 40 4585 3.01 78 0.84 272 1.99 0.0

Contlgroup 40 4358 4.36 84).

From the table above, there were equal number8 ptipils under both the
experimental and control groups. Their mean scodestandard deviation
were 45.85, 43.58, 3.01 and 4.36 respectively. Alsol-calculated was
2.72 while the T-critical is 1.99 and the probabi(p) value was p=0.01.
However, from the on going analysis, the T-cal@dawas greater than the

T-critical (T-cal > T-crit) while the probabilityatue is less than the alpha

valuea = 0.05 i.e. (p = 0.01« =0.05) adapted in this study.
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Therefore, the results of the analysis suggestdiie difference between
the mean achievement of the experimental groupanttol groups was
statistically significant. We then conclude thatrawas significant
difference between the mean achievements of theriemental group and
control group in addition and subtraction skillswdifferences observed
are such that they could have arisen from samglinys. The information

relevant to the analysis is presented in table.4.09

Research Question 4ls there any significant difference between mean
score of the male experimental and female expetahgnoups in addition
and subtraction skills? In order to answer thisstjoa table 4.10 provided
the data while table 4.11 gave a summary of thatses

Table 4.10 Scores for the experimental and contrajroups in level 2

Achievement test

Class- interval MEGF FEGF
37-39 0 3
40-42 1 6
43-45 3 4
46-48 12 o
49-51 4 2
Key:

MEGF: Male Experimental Group Frequency
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FCGF: Female Experimental Group Frequency
Table 4.11: Means and Standard Deviations of the nhe experimental

and female experimental groups in level 2 Achievemetest

Variable N Mean SD
MEXxptigroup 20 46.75 2.31
FExplgroup 20 43.50 3.93

From table 4.11, the mean score of the male expeaiishgroup was 46.75
and a standard deviation of 2.31. While the meaeséor the female
experimental group was 43.50 and a standard dewmiadf 3.93. This
proved that the experimental group had mean score than the control
group. This implied that the effects of the treatinkave impact on the
male experimental group. However, it is not enoughgeneralize the
research intentions from the results of the re$equestion. The significant

test was carried out by means of the research hgpist

Null Hypothesis 4: There is no significant difference between meanesco
of the male experimental and female experimentaligs in addition and
subtraction skills. In order to analyze the hypethel above, table 4.12

below gave the summary of the analysis.
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Table 4.12: Independent Sample Test of Differenceebveen means of

experimental group and control groups in level 2 Asievement test.

Variable

N

Mean

SD

DF

SE

T-cal

T-crif

[

P-valy

e

MExptIGroup 20 46.75

2.31

FExptlgroup 20 43.50 3.93

18

1.02 3.19

1.02

2.02

0.01

From the table above, there were equal number® ptipils under both the

male experimental and female experimental groupsirimean score and

standard deviation were 46.75, 43.50, 2.31 and @§3ectively. Also the

T-calculated was 3.19 while the T-critical is 24# the probability (p)

value was p=0.01. However, from the on going ams|lyke T-calculated is

greater than the T-critical (T-cal > T-crit) whilee probability value is less

than the alpha value= 0.05 i.e. (p=0.01 & =0.05) adapted in this study.

Therefore, the results of the analysis suggestdiie difference between

the mean achievement of the male experimental gaodfemale

experimental groups were statistically significale then conclude that

there was significant difference between the mehresaements of the

male experimental group and female experimentalgmo addition and

subtraction skills. Any differences observed armehdat they could have

arisen from sampling errors. The g informationvald to the analysis is

presented in table 4.12.
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Research Question 51s there any significant difference between mean
score of the experimental and control groups in roomative and
associative additive skills? In order to answess thuestion table 4.13
provided the data while table 4.14 gave a summbtiyeoresults.

Table 4.13 Scores for the experimental and contrajroups in level 2

Achievement test

Class- interval EGF CGF
37-39 0 3
40-42 10 13
43-45 6 9
46-48 18 9
49-51 6 6
Key:

EGF: Experimental Group Frequency
CGF: Control Group Frequency
Table 4.14: Means and Standard Deviations of the prrimental and

control groups in level 2 Achievement test

Variable N Mean SD
Exptlgroup 40 45.23 3.20
Contlgroup 40 43.98 3.59
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From table 4.14, the mean score of the experimgntaip was 45.23 and a

standard deviation of 3.20. While the mean scor¢hfe control group was

43.98 and a standard deviation of 3.59. This prabedl the experimental

group had mean score more than the control grobs. implied that the

effects of the treatment have impact on the expartal group. However, it

is not enough to generalize the research intenticams the results of the

research question. The significant test was caroeidby means of the

research hypothesis.

Null Hypothesis 5: There is no significant difference between meanesco

of the experimental and control groups in commuét@nd associative

additive skills. In order to analyze the hypothésabove, table 4.15 below

gave the summary of the analysis.

Table 4.15: Independent Sample Test of Differenceebveen means of

experimental group and control groups in level 2 Abievement test

Variable

N

Mean

SD

DF

SE

T-cal

T-crif

[

P-valy

e

ExptlGroup

40 45.28

3.20

Contl group 40 43.98 3.59

78 7@0.

60.7

1.71

1.99

0.09

73



From the table above, there were equal number® pupils under both the
experimental and control groups. Their mean scodestandard deviation
were 45.28, 43.98, 3.20 and 3.59 respectively. Alsol-calculated was
1.71 while the T-critical is 1.99 and the probapi(p) value was p=0.09.
However, from the on going analysis, the T-caladatas less than the T-

critical (T-cal < T-crit) while the probability vaé is greater than the alpha

valueo =0.05 i.e. (p=0.09 = =0.05) adapted in this study.

Therefore, the results of the analysis suggestdiie difference between
the mean achievement of the experimental groupanttol groups was
not statistically significant. We then concludetttieere was no significant
difference between the mean achievements of thergmental and control
groups in commutative and associative additivdssi#iny differences
observed are such that they could have arisend$empling errors. The

information relevant to the analysis is presentetble 4.15.

4.4 Summary of the Findings

From the Independent Sample Test, it has been rowedi that null
hypotheses 1, 2, 3 and 4 were rejected while rnydbthesis 5 was upheld.
It was statistically shown that there were siguifitdifferences in the mean
scores between the experimental and the contralpgron addition skills,

subtraction skills and in the combination of adudhtand subtraction skills.
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It has also revealed that there was significarfe#hce in the mean score
between the male and female experimental groupsleVithere was no
significant difference in the mean scores betwden dxperimental and

control groups in commutative and associative addgkills.

4.5 Discussion of Results

This unit presented explanation of results obtainedhe hypotheses tested
and acknowledged the published works of other astimothe study.
Research Question 1s there any significant difference between mean
score of experimental and control groups in addigkills?

Null Hypothesis 1There is no significant difference between meamnesco
of experimental and control groups in addition IskilTable 4.03 proved
that there was high significant difference betweaaan score of the
experimental and control groups in addition skillbis suggested that the
Tri-constructs teaching strategy has favoured Xpemental groups.

This confirmed the findings of Hmelo- Silver, Dunc& Chinn (2007)
“Student using the GenScope Software showed sogmifigains over the

control groups with largest gains shown in studéai® basic courses”.
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Research Question 2s there any significant difference between mean
score of the experimental and control groups iriraghon skills?

Null Hypothesis 2There is no significant difference between meanesco
of the experimental and control groups in subtoactskills. Table 4.06
confirmed that there was significant differencetme mean score of the
experimental and control groups in subtractionlskilhis confirmed the
study of Dogru and Kalender (2007) which found mm#sicant differences
between traditional and constructivist methods. E\ay, in the follow-up
assessment 15days later, students who learned gthroonstructivist
methods showed better retention of knowledge tlmmse who learned

through the traditional methods”.

Research Question 3: Is there any significant iffee between mean
score of the experimental and the control grouiotition and subtraction
skills?

Null Hypothesis 3There is no significant difference between meanesco
of the experimental and control groups in addiaod subtraction skills.

It was established in Table 4.09 that there wasgaifeant difference
between mean score of the experimental and cogtoolps in addition and
subtraction skills. This confirmed that the Tri-stmicts teaching strategy
gained upper hand than the traditional method. ¢bigirmed the study of

Guthrie et al (2004) “The constructivist approaalier CORI (Concept —
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Oriented Reading Instruction) resulted in betteudsht reading
comprehension, cognitive strategies and motivatiemveen the traditional

approach and the strategies instruction approach”.

Research Question 4: Is there any significanedefice between mean
score of the male experimental and female expetahgnoups in addition
and subtraction skills?

Null Hypothesis 4There is no significant difference between meamesco
of the male experimental and female experimenthgs in addition and
subtraction skills. Table 4.12 vindicated that éhevas high significant
difference between mean score of the male expetahand the female
experimental groups. It further proved that the-cimstructs teaching
strategy favoured the male experimental group. ¢brgirmed the study of
Hmelo-Silver et al. (2007) “That the Inquiry - Baseaching methods
greatly reduced the performance or achievement fgapAfrican —

American students”.

Research Question 5: Is there any significant diffee between mean
score of the experimental and control groups in roomative and
associative additive skills (Discovery method)?

Null Hypothesis 5There is no significant difference between meamesco
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of experimental and control groups in commutatind associative additive
skills (Discovery method). Finally, Table 4.15 reqeal that there was no
significant difference between mean score of theearmental and control
groups in commutative and associative additivdsskidiscovery method).
This proved that the Tri- constructs teaching stggtdid not favour the

experimental group.

However, the discussion can be concluded that ulngoses and objectives
of the study have been achieved. This confirmedsthdy of Piaget and
other constructivist scholars. Therefore, Tri-camnsts should be seen as a
strategy that enhanced the teaching and learnintpeoiachievements of

pupils in addition and subtraction skills at prigmachool level.

4.6 Summary of the chapter

The study was conducted on primary three pupilSlodel primary school
in kaduna state with sample size of 80 pupils. Fesearch questions and
hypotheses were tested and the results of each steen. From the
results obtained it has been statistically proved tull hypotheses 1, 2, 3,
and 4 were rejected while null hypothesis 5 waselghAlso from the
discussion of the results it has been shown thatodirstructs teaching

strategy favoured the experimental group. It furgtewn that Tri-
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constructs teaching strategy has made more impadeaching addition

and subtraction skills than the traditional method.
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CHAPTER 5

SUMMARY, CONCLUSION AND RECOMMENDATION
This chapter was discussed under the following ingagd summary,

conclusion and recommendation.

5.1 Summary

From the results of the analyses discussed in e, Tri-constructs
teaching strategy favoured the experimental groupddition skills. This
provided a positive response to the question; erethany significant
difference between mean score of the experimemiglcantrol groups in
addition skills. The study shows that, there isgigant difference between
the achievement of pupils taught by the Tri-corddeaching strategy and
those taught by traditional method. The study frtbonfirmed that Tri-
constructs teaching strategy is a good tool inhac addition skills at

primary school level.

Tri-constructs teaching strategy favoured the arpamtal group in
subtraction skills. This provided a positive respoto the question; is there
any significant difference between mean score ef élkperimental and
control groups in subtraction skills. The study whothat, there is
significant difference between the achievementugdils taught by the Tri-

constructs teaching strategy and those taughtloytimnal method. The
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study further confirmed that Tri-constructs teaghstrategy is a good tool

in teaching subtraction skills at primary schookle

Tri-constructs teaching strategy favoured the grpental group in
addition and subtraction skills. This provided asipee response to the
guestion; is there any significant difference b&wenean score of the
experimental and control groups in addition sulttoacskills. The study
shows that, there is significant difference betwélea achievement of
pupils taught by the Tri-constructs teaching sggptand those taught by
traditional method. The study further confirmed tth&ri-constructs
teaching strategy is a good tool in teaching aoldiind subtraction skills at

primary school level.

Tri-constructs teaching strategy favoured the neadperimental group in
addition and subtraction skills. This provided asipee response to the
guestion; is there any significant difference betwenean score of the
male experimental and female experimental groupsaddition and
subtraction skills. The study shows that, theresignificant difference
between the achievement of male pupils taught k& Th-constructs
teaching strategy and those taught by traditiorethod. The study further
confirmed that Tri-constructs teaching strategw igood tool in teaching

addition and subtraction skills at primary schavidl.
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Tri-constructs teaching strategy did not favoutssl éxperimental group in
commutative and associative additive skills. Thievided a negative
response to the question; is there any signifidi#ference between mean
score of the experimental and control groups in roamative and
associative additive skills. The study shows thiagre is no significant
difference between the achievement of pupils tabghthe Tri-constructs
teaching strategy and those taught by traditiorethod. The study further
confirmed that Tri-constructs teaching strategy imasle no any impact on
teaching commutative and associative additivesktllprimary schools.
This might be due to the following reasons; 1. Tirtlee tri-constructs
teaching strategy was observed for a period of 8k&/@as done by some
researchers, possibly this period might be smallatmewly teaching
strategy that was observed to children. 2. The spimeric condition; the
condition of the school where the treatment too&cel might not be
conducive for teaching and learning. 3. Samples;lainger the number of
pupils sampled for the research the better. Thidystised only 80 pupils as
sample out of 7669. Therefore, more samples mighkt Heen used. 4.
Lack of writing materials and practicing the givemmework in the school
and at home might caused the failure of Tri-com$srtieaching strategy to
made any impact on commutative and associativdaiaedikills. However,
these reasons and many more could be advanceudefanability of the tri-

constructs teaching strategy to make any impathem®xperimental group.
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However, this is a challenge that should be ingastid by next

researchers.

5.2 Conclusion

This unit gave inferences drawn from the findingsus:

Generally, it was confirmed that there was highnsicant difference

between the mean achievements of the experimemtata@ntrol groups in
addition skills, subtraction skills and in the candiion of addition and
subtraction skills. And there was high significalifference between the
mean achievements of the male experimental and |éemgerimental

groups in addition and subtraction skills. Thisttier confirmed that the
Tri-constructs teaching strategy has gained mosmn tthe Traditional

method of teaching.

However, it was statistically shown that Tri-consts teaching strategy did
not favoured experimental group in commutative associative additive
skills. This might be that the time taken for theatment was not enough.
Since it was a new strategy more time might beireduo teach the pupils.
The sample used might be small because the langesample the better.
Lack of good condition and writing materials by tpeapils might be

another factor for the failure of Tri-constructa¢hing strategy to made
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any impact on commutative and associative addgkiés etc. These are

challenges to the researcher and the next resesaitcheome.

Tri-constructs teaching strategy favoured the erpamtal groups was due
to the fact that the pre-requisite steps of aotigiin teaching of addition
and subtraction skills were followed .This has stated pupils’ attention
and interest, which led to good performance andesement in addition
and subtraction skills. The pupils were taught ik strategy of expanded
notation without concrete materials and the conweat notation by the
used of pocket charts to enhance their understgndm addition and
subtraction with or without renaming. The pupilséme more active and
creative in using the discovery method of teachomgnmutative and
associative additive skills. A lot of exercises agiven to the pupils to
stimulate their interest and creativeness. Othehaoaks like Gestalt, Group,

Individual methods etc were also used to enhare¢etiiching strategy.

Based on the empirical evidences presented Tritagnts teaching strategy
has gained more than the traditional method andresdd the performance
and achievement in addition and subtraction skiflgoupils at primary

level. It became obvious to recommend that thetegjya be used as

teaching instruction in addition and subtractioiislat primary school
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level in Nigeria. Our prospective researchers vi# left with the
fundamental question; what is the effect of the-cbmstructs teaching

strategy on addition and subtraction skills in sel@ry schools?

5.3 Recommendation

This unit listed possible ways of solving the psht identified by the
study and areas for further researches. The faigwecommendations on
measures to be considered to enhance pupils’ skill@addition and

subtraction at primary school level by the'2dentury and beyond are

discussed under the following major paragraphs:

In the course of the study a number of problemsweentified such as
lack of interest/attention and poor attitude by phils. Lack of teaching
materials in the schools taught was frequent. Lafkgood atmospheric
condition for learning because some buildings weregood, pupils were
exposed to cold. Some teachers did not have thelkdge of the current
trends in mathematics education as such the useiroént researches in
mathematics is not realistic. Parents do not hier tchildren at homes
when they are given homework this could be duda¢ofaict that they have
poor attitude to ward the subject. Some adminmtsatio not provided the
needed infrastructure and fund that support meé&ulinggaching and

learning to take place in the model primary schoolbe state. It was
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observed that Tri-constructs teaching strategediaib make any impact on
the experimental group in commutative and asseeafidditive skills.

Some measures were suggested by the researcher belo

All goals point to one primary goal: all pupils Wwiain “mathematical
power”. The NCTM (1989) defines mathematical poagfan individual's
abilities to explore, conjecture, and reason ld@yicas well as the ability to
use a variety of mathematical methods to solveoadirre problems”. This
goal challenges pupils, teachers, and adminisgajmarent’s community
members to create and implement a comprehensiva f[ba the

improvement of mathematics education.

The pupils should take advantage of opportunibesnigage actively in
learning addition and subtraction skills. Develdls and processes for
manipulative, reasoning, communicating, and conngaoncepts within
and outside addition and subtraction skills. Redponquestion asked and
be ready to learn at all situations. Learn to hallodedicated to work and
cooperate with their teachers. Engage in indivichragroup work as the
case may be and pay attention to what the teash&aching. This will
create the much needed attention and interestaichteg addition and

subtraction skills as advocated by Piaget.
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To implement reforms that engage all pupils in negnl mathematics
learning, teachers will need to learn a new rola &cilitator and coach in
the classroom expand their knowledge base in add#éind subtraction
skills, develop new curricular and instructionabgtgies. Teachers should
need to develop positive attitudes toward and genuinterest in
mathematics and examine, continue to learn about tlaildren learn
addition and subtraction skills. Offer activitieBat encompass various
learning styles and instructional formats to stiatellearning for all pupils.
Engage pupils in an active process of learning temtdiand subtraction
skills in which they create and discover mathenahtmoncepts. Use a
variety of assessment alternatives to gain infalnaabout what pupils
understand how they feel about addition and sutbdraskills in order to
help them learn. Facilitate learning by posing eprded questions, asking
pupils to clarify and justify their ideas, and eacying them to seek
assistance from one another. Engage pupils indb@timanipulative
materials and active mental involvement to suppbsir learning of
addition and subtraction skills. Teach children c#pe addition and
subtraction skills and how to apply such skillstiie context of problem-
solving situations. This will enhance the teachin§ addition and
subtraction skills in pupils at primary level. lilmalso create interest and

attention to the lesson as advocated by many eanisfist scholars.
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All administrators should exercise instructionadership in articulating a
unifying vision of mathematics teaching and leagnifihey also support
and encourage mathematics teachers who are wotgether and with
other teachers and community members to help peomdthematically
significant learning experiences for all pupils! parents and community
should meaningfully engaged in helping the schashmunity approach
and program; providing resources for supporting tmew Tri-Constructs
teaching strategy and modeling this new visionhiirt direct interactions
with pupils. Provide learning opportunities in theme, allowing pupils to
participate in activities that stimulate reasoramgl learning in addition and

subtraction skills.

5.4 Limitations

Mathematics education is faced with numerous problebe it; poor

attitude, interest, teacher, content, performaackievements, instructional
strategies, etc. The area of this study was mataiapy schools in Kaduna
state hence the findings may not necessarily bghain other public or

schools in the state.

A sample of 80 pupils was used and the findingsewganeralized on the
entire population of 7669 pupils. Had it been thatsample size was
larger the findings would have been better for galimation. The mean,

standard deviations and errors of the scores wamputed and presented
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in chapter four and any error may be due to humaihiis study focused
attention on effect of constructivist teaching &gy on addition and
subtraction skills while other aspects like podtit@de, interest, content

teacher factor, etc may be investigated by funtesearchers.

5.5 Suggestions for further Studies

This research intended to promote and encouragdkefufindings in the

related studies; hence the following research amess suggested.

1. Effect of attitude and interest on constructiisaching strategy in
addition and subtraction skills in primary schooid<aduna state.

2. Effect of teacher factor on the constructivestdhing strategy in addition
and subtraction skills in Kaduna state.

3. Effect of constructivist teaching strategy omoautative and associative

additive skills in primary schools of Kaduna stateNigeria.

4. Effect of constructivist teaching strategy ordiaidn and subtraction
skills in junior secondary schools of Kaduna stat&ligeria at large.

5. Effect of constructivist teaching strategy onltiplication and division
skills primary schools of Kaduna state or Nigeria.

6. Effect of constructivist teaching strategy omedied numbers and
number operations in junior secondary schools alufa state or Nigeria

at large.
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7. Effect of gender in constructivist teaching &gy on addition and

subtraction skills in junior secondary schools @fdkina state or Nigeria at
large.

8. Effect of gender in constructivist teaching &gy on multiplication and

division skills in junior secondary schools of Kadustate or Nigeria at
large.

9. The relationship between constructivist appreacho mathematics
teaching and social-cultural norms in mathematlasstoom for Nigerian

public primary and secondary schools.
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LEVEL 1 ACHIEVEMENT TEST APPENDIX B
ANSWER ALL QUESTIONS
TIME ALLOWED 1hr.

1. @ 1 2 () 111 () 435
+ 5 7 + 33 + 413
2. (@) 6 4 (b) 3 & c) 8 8 6
+7 6 + 5 7 + 3 3 8
3. (@ _3 3 b 38 © _4 56
13 _ 241

4, (@) _ 4 7 ) 3B () _ 477
2 9 2 8 8

5. (a). There are 138 boys in one-class and35 inogisother.

How many boys are there altogether?

(b). There are 50 eggs in one basket and 65 irhanddow man

Many eggs are there in both the basket?

(C). There are 159 girls in one row in the class &rd in another
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112

How many girls are there in both the rows?

(a). There are 65 boys in one-class.22 boys takery.aHow ma

Many boys are left in the class?

(b). A girl has 55k. She gives her sister 28k. Hoany kobo

does she have now?

(c). I have 433k. | spend 148k. How many kobo dave now?
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LVEL 2 ACHIEVEMENT TEST

APPENDIX C

INSTRUCTION: Answer all questions
TIME ALLOWED: One Hour (1 hr).
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000
000

0000

000
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000
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7. 2tens + 3o0nes

8. 6tens + 3o0ne

+ 3tens + 2ones + 7 tens + 2 ones

9. 3tens + 13 ones

= 3 tens + (1teB ones)
(3tens + 1ten) + 3 ones

10. 3tens — 7 ones = (2tens + 1@pnre 7 ones
= 2tens + (10 ones — 7 ones)
11. 4tens + 9ones 12.erst+ 2 ones = (4tens + 10 ones)+2ones
2tens + 7 ones 3tens + 8 ones 4 tens + (10 onese?
4 tens + dies
3 tens + 8 ones
+
13. 14-
15. + 16.
17. 18.
732 - 517

= 102




19.

20.

21.

22.

23.

24.
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L (e qil
(1 I [HRNENN
[l I (HENE
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25 [ 1001 + [JCd = 1] + 00
3 + 2 = 2 + 3
LI I 1 = LI I 1
5 =
3+42=2+3
5=
26 4
4+ 2 =2 + 4
+ 6 +
AN 6 =
2
27'| [ I+ I+ I =00 00 I T+ T+ T
3 + 2 + 4 = 4 + 2 + 3
LI I+ I« 1 i =1 J e T+ I+ I
3 + 2 + 4 = 4 + 2 + 3
i it I+ i d=t 1 Jde e+ e e e
5 + 4 = 4 + 5
il Je e i iJe o= e e e e e e el
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28 COMMUTATIVE PROPERTY OF ADDITION

3 2
3+2=2+3
+ 5 +
5=
2 3
29. ASSOCIATIVE PROPERTY OF ADDITION
5 1
5+2+1=5+2+1
+ +
5+2) +1 =5+ (2+1)
2 8 2 7 +1 =5+ 3
+ + 8 =
1 5
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TRADITIONAL METHOD OF TEACHING APPE NDIX D

ADDTION OF NUMBERS HUNDREDS, TENS UNITS (3-DIGIT NU MBERS)

ADDITON WITHOUT RENAMING

Example: Add 213 and 224 LESSON 1.
HTU
200 + 10 +3 2 1 3
200+20+ 4 +2 24
400+30+7 = 4 3 7
Exercise 1
1) 224 263 52 73 213
+ 35 + 26 + 236 + 314 + 56
259 289 288 387 269
2) 362 510 604 403 435
+110 + 262 + 330 + 504 +413
472 __ 172 __ 934 __ 907 __ 848
3) 330 462 850 260 815
+211 + 306 +120 + 120 + 341
541 768 970 380 1156
4) 252 403 848 413 288
+ 323 + 302 + 331 + 342 + 511
575 705 1179 755 799
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ADDITION OF NUMBERS

ADDITION WITH RENAMING

Example 1: Add 35 and 36

35
+ 86

EXERCISE.

1. a.
65

154
119

2. 24
+76
100

4, 36
+59

+
=
wlio

3

30 +5
80 +6

23

+28
-Y

107

75
_*25
100

17
+ 53
70

53

112

LESSON 2

71

+53
124



EXAMPLE: Add 136 and 84. LESSON 3

H T U
1 3 6
+ 8 4
2 2 0
Add.
1. a. b. C. d. e.
142 254 364 185 365
+ 83 + 70 + 87 + 37 + 80
225 324 451 222 445
2.431 550 375 797 450
+ 92 + 85 +56 +47 +83
523 635 431 844 533
3.844 863 783 696 576
+71 +56 +48 +88 +85
915 919 831 _784 _661
4.553 464 394 398 686
+63 +75 +69 +58 +86
616 539 463 456 172
5.265 150 276 886 450
+80 +83 +85 +86 +499
345 233 351 972 949
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Example: Add224and 279.

Add

1l.a.
114

+493

_607

2.322
+295
617

3.241
+586
827

4.153
+653
806

5. 289
+318
607

432
+372
804

251
+487
738

343
+595
938

454
+272
726

315
+599
914

335
+ 582
917

254
+694
948

363
+563
926

153
+766
919

435
+488
923

109

162
+ 686
848

373
+561
934

184
+753
937

142
+872
1014

314
+387
701

LESSON 4

365
+ 154
519

437
+265

543
+384
927

805
+185
990

719
+225
944



WORD PROBLEMS ON ADDITION LESSON 5

Example 1: there are 12 goats and 15 goats T

U

How many goats are there altogether? 1

2

There are 12 goats + 1

5

and 15 goats. 2

.

Z\Itogether there are 27 goats.

EXERCISE.

1.

How many are there altogether? (a) 8 goats (dpds (¢ ) 27 goats ( d.)
81 goats.

There are 27 trees in one garden and 38 treesothem How many trees are
there in both the gardens? In one garden ther@@teees. In another there
are 38 trees. There are 86es in both the gardens.

There are 46 eggs in one basket and 65 eggs ineanétow many eggs are
there in both the basket and 65 eggs in anothéeeba3 here are 11dggs in
both the baskets.

There are 38 boys in one bus and 35 girls in amol@v many children are
there in both the buses? There are 38 boys in oseihd 35 girls in another.
There are 78hildren in both the buses.

There are 39 chairs in one class and 38 chairsathar. How many chairs
are there altogethers in the two classes? In omgs dhere are 39 chairs.
Altogether there are 7Ghairs in the two classes.

There are 150 stalls in one row in the market ardl ih another row. How

many stalls are there in both rows? There are 324
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8. Obunna’s mother bought him 48 oranges and hasefather bought him 105
oranges. How many oranges were bought altogethdriro153

9.The headmaster admitted 347 pupils into the dahat®96 and 209 in 1997.
How many did he admit into the school in both y@aE56

10. In one town there are 131 houses and in andtieee are 89. How many
houses are in the two towns? 220

11.Two families have 287 goats each. How many goave the two families?

574.
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SUBTRACTION OF NUMBERS (3. DIGIT NUMBERS)
HUNDRES, TENS AND UNITS
SUBTRACTION WITHOUT RENAMING

EXAMPLE: Subtract 121 from 352.

300 + 50 + 2 H T U
-100 + 20 + 1 3 5 2
200 + 30 + 1 = 1 2 1
2 31
EXERCISE 1
1.a. b. C. d.
142 427 336 267
-30 -13 -120 - 43
112 414 _216 224
2.163 536 455 378
_-40 - 115 - 230 - 55
123 421 225 323
3 274 648 679 483
-50 -33 -360 -63
224 615 319 420
4. 381 759 548 595
-70 -248 - 420 -84
311 S11 128 S11
S. 473 843 515 455
122 -/31 -300 - 32
_351 112 _215 423

112

LESSON |

695
-381
314

769
-247
522

854
- 323
531



RENAMING NUMBERS LESSON 2

EXAMPLE 1: RENAME 708.
708 = 7 hundreds + O tens + 8 units =7000+8

= 6 hundreds + 10 tens + 8 units =600 + 100+ 8

= 6 hundreds + 9 tens + 18 units =600 + 90 +18

EXAMPLE 2 RENAME 400
400 = 4 hundreds + 0 tens + 0 units =400+ 0+0
3 hundreds + 10 tens + O units =300 + 100 +0
3 hundreds + 9 tens + 10 units =300 + 90 +10
EXERCISE 2
COMPLETE THE FOLLOWING.
1.473 = 4 hundreds + 7 tens tBits =400+ 70+ 3
= 4 hundreds + &ns + 13 units =400 + 6013

= 3hundreds + 16 tens + 13 units =300 + 160 + 13

2.811 = 8 hundreds + 1 tens it =800+10+1
= 8 hundreds + #ens + 11 units =800 + 011

= 7hundreds + 10 tens + 11 units _= 760100 + 11

3.602 = 6 hundreds + O tens ti2its =600+ O0+2
= 5 hundreds + 10 tens + 2 units= 500 + 100 + 2
= S5hundreds + %ens + 12 units =500 900 + 12

4,800 = 8 hundreds +t&ns + units =800+ O O

= 7 hundreds + 1fens + Qunits =700+16 O
= 7hundreds + 9 tens +10 units =700+ 90 +10
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5.550 = 5 hundreds +tBns + 0 units =50050+0

5 hundreds + 4 tens + 10 units =500 + 40 +10

4 hundreds + 14 tens + 10 units =400 + 140 +

2 hundreds + 3 tens + 7 units =200 + 30

2 hundreds + 2 tens + 17 units =200+20+1

1 hundred + 12tens+ 17 units =100+ 120+
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SUBTRACTING NUMBERS.

SUBTRACTION WITH RENAMING

EXAMPLE: Subtract 324 from 432.

4 3 2
3 2 4 -300+20+4
a.
268 359
-173 -284
_ 9 _75
2. 420 475
-230 -290
_190 185
3. 642 731
- 357 -563
185 168
4. 825 934
-352 -843
473 91

488

-192
296

530
-340
190

636

-263
373

856
-(65
91

115

LESSON 3.

400 + 30 + Rename 400+ 20 + 12

300+20+ 4
100+ O+ 8

368

32
10

4 3 2

4
8

626
-268
358

715
- 458

257

943
-576
367

835
-489
346



SUBTRACTION WITH CARRYING
EXAMPLE: Subtract 185 from 291
H T U
2 911
1 85
1 06
EXERCICE
1. a. b. C. d.
145 192 337 263
28 -76 -29 -35
117 116 308 228
2. 229 255 137 182
-63 -80 -55 -91
_166 17/5 _82 91
3. 348 282 611 477
- 159 -184 -446 - 219
189 _98 165 258
4. 452 675 784 575
- 279 -419 -186 -296
173 256 598
79

116

LESSON 4.



EXERCISE.
1. a.
468
- 275
193

2. 913
- 567
346

3. 404
-212

4. 546
- 358

188

b. C.
347 824
- 163 - 545
_184 279
822 206
- 544 - 637
8 269
759 821
- 494 -323
_265 498
878 836
-568 - 459
10 377

117

543
- 365
178

724
- 546

=
(o0]

911

- 632

859
-655

_204

873
- 688
185

743
-556
187

849
-685
_285

873
- 685

188



WORD PROBLEMS ON SUBTRACTION LESSON 5

Eaxample: Aboy has 24k. He spends 16k. How many kines he have?
TU

A boy has 24k 2 4

He spends 16k -1 6

He has 8k 8

EXERCICE:
1. a. 6 tens from 10 tens = 4 tens b. 8 tens froneid = 3 tens
c. 7 tens from 16 tens = 9 ten8 tns from 17 tens = 8 tens

2. There are 65 fishes in a basket. 28 fishes are Hold many are left in
the basket?
There are 65 fishes in a basket.
28 fishes are sold.
There are 3Tishes left

3. | have 41k. 1 spends 19k. How many kobo do | hawe™
| have 41k.
| spend 19k.
| have 22 Weft.

4. There are 65 sacks in a lorry. 48 sacks are tak@y.gHow many
sacks are left in the lorry?
There are 65 sacks in a lorry.
48 sacks are taken away.
There are 18acks left in the lorry.

5. A girl has 55k. She gives her sister 28k. How mkmlyo does she
have now?
A girl has 55k.
She gives 28k to her sister.
Now she has 27left.
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TRI-CONSTRUCTS TEACHING STRATEGY

CONCRETE METERIALS

TRI-CONSTUCTS ADDITION.
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~ ( 0000¢
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APPENDIX E

LESSONI.
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EXPANDED NOTATION WITHOUT CONCRETE MATERIALS

LESSON 2.
2. a.3 tens +2 ones b. 5tens + 3 ones
+3 tens +6 ones +6 tens + 5 ones
7 tens + 8 ones 11 tens + 8 ones
c. 2tens + 12 ones d. 3tens + 6 ones
=2 tens + (1 tens +2 ones) + 2 teidones
(2 tens + 1 ten) + 2 ones 5tens + 13 ones
3 tens +2 ones 5 tens + (1 tens + 3 ones)
(5tens + 1 ten) eres
6 tens + 3 0ones
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T U
3 2
4 6
7 8
H T U
2 3 4
1 2 4
3 5 8
H T U
2 1 9
3 0 3
5 2 2
H T U
1 9 3
1 2 8
3 2 1
H T U
2 9 4
1 2 8
4 2 2

LESSON 3.

T U
TENS ONES
OR L |11 11
1111 111111
1111111 1111111
7 8
H T U
OR
HUNDREDS| TENS ONES
11 111 1111
1 11 1111
111 11111 | 121211117
3 5 8
H T U
OR
HUNDREDS | TENS ONES
11 Ne | 111111111
111 0 (111
11111 11 11
5 2 2
H T U
OR HUNDREDS | TENS ONES
+ e 111111111 111
1 11 1111111
111 11 1
3 2 1
H T U
OR HUNDREDS| TENS ONES
+ 111~ 111111111] 1111
1 11 %11111111
1111 11 11
4 2 2

121




LESSON 4.

4 ADDITIVE COMMUTATIVE PROPERTY

a.
I O T Y o I Y e Y
2 + 3 = 3 + 2 2+3 = 3+2
1 Cdd 1 0 Cd g 5 = 5
5 = 5
3+2 = 2+3
¥ 2 ¥ 5 = 5
? 3
ADDITIVE ASSOCIATIVE PROPERTY
A O+ =g« <l
3 + 2+ 4 = 4 o+ 2+
3
C O+ =L« <O 1
(3 + 2 + 4 = 4 + (2 + 3)
I Y I | 1 1 O e e e P e e e
5 + 4 = 4 + 5
I I | | I | I T | | e A e e e
9 =
3+2+ 4 = 4+2+3
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5+ 2+ 1

5+ (2 +1)



TRI - CONSTRUCTS SUBTRACTION [ESSON I.

1. CONCRETE MATERIALS

b. | 000 _ 000
000

= 000

1 AAA — AA d.

124



EXPANDED NOTATION WITHOUT CONCRETE MATERIALS
LESSON 2

a. 3tens - 9ones = (2tens + 10 onésdnes
= 2tens + (10 ones — 9 ones)

= 2tens + 1one

b. 4tens + 9 ones

- lten + 8 ones

3tens +1 one

c. 5tens + 2ones (4 tens + 10 ones) red 0
- 3tens + 8ones 4 tens + (10 ones hedp
4 tens + 12 ones

- 3tens + 8 ones

= l1ten + 4 ones

d. 12 tens + 9 ones

- 6 tens + 3 ones

6 tens + 6 ones
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CONVENTIONAL NOTATION

a.

/N

735

= 514

126

517

LESSON 3
10 — 3
7
46 — 21
25
732 -
215




LESSON 4

a. T )
4 6
-2 1
2 5
b. T U
3 2
-1 3
1 9
C. H T U
7 3 2
-5 1 1
2 2 1
d. H T U
7 3 2
-5 1 7
2 1 5
e. H T U
5 2 3
- 3 4 1
1 8 2

OR

OR

OR

OR

OR

127

T U
TENS ONES
1111 111111
i 11 1
11 11111
2 5
T U
TENS ONES
111 —% (11111111)11
i 1 111
1 111111111
1 9
H T U
HUNDREDS | TENS ONES
) 1111111 111 11
111111 1 1
11 11 1
2 2 1
H T U
HUNDREDS | TENS ONES
1111111 11— (11111111011
111111 1 1111111
11 1 11111
2 1 5
H T U
HUNDREDS | TENS ONES
1111 > (1111121223192 111
111 1111 1
1 11111111 11
1 8 2




EXERCICES:

2, +
000 0000
000

4,
000 _ 000
000

[@))
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7. 2tens + 3o0nes

8. 6tens + 3o0ne

+ 3tens + 2ones + 7 tens + 2 ones

9. 3tens + 13 ones

= 3 tens + (1teB ones)
(3tens+ 1ten) + 3 ones

10. 3tens — 7 ones

= (2tens + 1@pnre 7 ones
2tens + (10 ones — 7 ones)

11. 4tens + 9ones

2tens + 7 ones

129

3tens + 8 ones

4 tens + (10 onesne®)
_ 4 tens+ 12ones
3 tens+ 8ones

12. _5tens +n8se (4 tens + 10 ones) + 2ones

11

14 16
16.
7
18.
732

517




19.

20.

21.
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25.

26.

27.|

N N R N [

[ N N ™ N A S A

[ N N ™ N A S A

= 4 + (2 + 3

S N N ™ N O O
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28 COMMUTATIVE PROPERTY OF ADDITION

3+2=2+3
* 5

5=

29. ASSOCIATIVE PROPERTY OF ADDITION

5 1

5+2+1=5+2+1

+ +

\\\\\ ///// (5+2) + 1 =5+ (2+1)
2 8 2 7 +1 =5+ 3
+ + 8 =

1 5
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ANSWERS TO LEVEL 2 ACHIEVEMENT TEST

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

00000

00000
00000

HHHHHH
00O

BB

I

5tens + 5 Ones
13 tens + 5 Ones
4 tens + 3 Ones
2 tens + 3 Ones
2 tens + 2 Ones

1ten + 4 Ones

11 23.
27 24,
80 25.
2 26.
514 27.
215 28
68 29
357

522

25

133

221

215
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TABLE 3.3 Data

APPENDIX G

40,43,45,38,39,41,49,30,41,36
36,28,25,40,36,37,42,43,29,30
30,20,25,28,30,40,43,42,43,45
46,30,39,32,33,37,30,38,39,41

TABLE 4.01 Data

Experimental group

Control group

48,47,45,46,40,40,43,42,40,49
49,48,45,47,40,41,48,48,49,46
48,47,45,46,40,40,43,42,40,49
49,48,47,46,44,46,45,48,42,45

44,46,47,40,45,46,39,39,38,48
49,49,44,44,40,42,40,44,46,47
40,45,46,49,39,39,38,47,48,48
40,40,41,42,43,44,40,40,41,43

TABLE 4.04 Data

Experimental group

Control group

44,46,47,40,45,46,49,39,39,38
48,49,49,49,44,44,40,42,40,43
44,46,47,40,45,46,49,39,39,38
49,48,47,46,44,46,48,49,38,38

40,40,41,42,43,44,38,38,39,40
48,49,49,40,44,48,47,48,48,40
40,41,42,43,44,38,38,39,40,48
40,40,41,42,43,44,40,42,41,40

TABLE 4.07 Data

Experimental group

Control group

48,47,45,46,46,46,43,42,46,49
49,48,45,47,40,41,48,48,49,46
48,47,45,46,46,46,43,42,43,49
49,48,47,46,44,46,45,48,42,45

44,46,47,40,45,46,39,39,38,48
49,49,44,44,43,42,40,44,46,47
42,45,46,49,39,39,38,47,48,48
42,42,41,42,43,44,42,42,41,43

TABLE 4.10 Data

Experimental group

Control group

49,49,48,48,46,47,48,40,43 45
49,48,47,46,44,46,49,48,47,48

40,48,49,49,44,44,48,47,48,48
40,40,41,42,43,44,38,38,39,40

TABLE 4.13 Data

Experimental group

Control group

48,47,45,46,40,40,43,42,40,49
49,48,45,47,40,41,48,48,49,46
48,47,45,46,40,40,43,42,40,49
49,48,47,46,44,46,48,46,49,47

48,49,49,49,44,44,40,42,40,43
44,46,47,40,45,46,49,39,39,38
40,48,49,49,44,44,48 47 48,48
40,40,41,42,43,44,41,40,42,40
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