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ABSTRACTS

There are many problems in the field of teachimgrang process. Most of the teacher
and students think mathematics is difficult faxdeing and learning. Mathematics teacher face
many problem while giving clear concept to the stud. It is clear that the use of manipulative
materials helps to understand easily in teachinthemaatics. It makes easy to teaching and
learning activities and it can be use the fac¢dit@aching and motive students for clear teaching.
Manipulative materials are related to sensory asgard they provide the visual and the sensory
experience to the students. So, the researchezgtarstudy the impact of manipulative
materials in teaching mathematics at primary leviédle objectives of this study were to compare
the achievement of mathematics of the grade V studeght by using manipulative materials
and without using manipulative materials and tolexgthe feelings of student and their

activities in the class while teaching them by gsimanipulative materials.

For this study pre-test, post-test, non-equivaggatip design was adopted. Fifty-five
students of two schools were selected at Chitvistniat. Both groups were taught by researcher
herself on the selected topics ‘perimeter, areaa@nde’with and without using manipulative
materials respectively. The experimental group @rdrol group were determine by tossing a
coin. Pre-test was administered before the expatistarted. The experiment runs for the
duration 1 month. After 1 month a post-test wasiagtered on both groups and then mean,
standard deviation and variance was calculatedh®performing t-test, the null hypothesis was
rejected.Finally the researcher conclude thaatieevement of students of experimental group
is better than the achievement of control group.nsathematics teaching by using manipulative
materials causes better achievement than teachthguw/using manipulative materials at

primary level.
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Chapter 1
INTRODUCTION
Background of the Study

Mathematics is the clear way of understanding ver@spect related to real life of the
human being. It helps to improve level of confidenklathematics has become essential in
development of science, engineering and technoldigghematics is a portion of educational
curriculum; moreover it is necessary for advanesell education. So every student should study
it and gain better achievement.

According to the mathematics dictionary “Text ba®la material to study which deals
with definite subject of learn systematically agarthings, intended for a use at a specified level
of instruction and it is used as a given courselbétt defined “mathematics is nothing more
than a game played according to certain simplesnwigh meaningless marks on paper.
According to oxford dictionary” Mathematics is theience of number and space”.

From the above definitions mathematics and liferal&ted to each other like a relation
between nail and mussels in human body. It is ¢issdor daily life as well as for higher study
in the field of science and technology. Its aintrémsfer the attitudes, ideas, skills and
knowledge of people in the community dislike mathé&os, more so as they get older and many
who find great difficulty with what, in reality, igery simple(Dienes, 1971). The common
attitude is to get through the examination afterclwimo further though is given to
mathematics.Aryal mention the about situation, Tmectudent mathematics is a collection of

meaningless symbols, to other rules and to stikotricks and jargon.



Mathematics is central part of the school curriculot only in Nepal but also entire
world. Every society has observed mathematicssgbaneed of human civilization.
Mathematics has started as the infancy level fimerbeginning of human civilization.

Manipulative materials means physical things sigpratector, Rural Rectangular box,
cone cylinder made with wood and paper, circle ogeo board, fraction pieces, patterns
blocks, geometric solids that can makes abstraetsidnd symbols, more meaning full and
understandable to students. By using manipulatiatgrials, we can make clear way of
understanding and performance on mathematical.t&ksipulative materials support in
learning of Arithmetic and geometrics contexts.

There are different types of materials, which supfie teaching in the class. Among
them manipulative materials play vital role fordkeag learning process. Manipulative materials
that are designed to be touched or handled byttigests, which developed there perceptual
skills, psychomotor skills etc. are called manipiumaterials. According to the oxford
dictionary “Manipulative materials those materiatsich skill fully used by hand”.

Manipulative materials are solids materials thablme mathematics concept several
senses that can be touched and moved around Byutdtents. Each students needs materials to
manipulative independently demonstration by teaxbeby one student are not sufficient. When
student actively involved in manipulative materidésnonstration and working with
manipulative materials improved performance of reatatical task.

The National council of teachers of mathematics(NICI®89) slandered stress important
of having students use of manipulative materiaésdarch indicates that lesson using

manipulative materials have a higher achievemdéts tloing lesson without search materials.



In the context of Nepal, the manipulative mater&ls not used in the teaching
profession. So easy subject become hard to unddr&tathe students, in this regard it plays
important role for the clear understanding fol@del of students The study using manipulative
materials in teaching Perimeter, Area and Voluneerw been used, so in present situation it is
very necessary to use manipulative materials ichieg perimeter, Area and Volume.
Statement of Problem

Mathematics is one of the important disciplineswiibarder application in all over the
world. This story is mainly concerned with the impaf manipulative materials in teaching
mathematics at Class V. Most of the school of Népatill using the traditional methods
characterized by mastery of subject matter, thraidrdh repetition and memorization. In order
to make the mathematic teaching practical andlifented,the teacher is expected to follow
learning by practical works and she should alsctlusenanipulative materials properly. This
study was concerned on the following researchaldstipn:

Does the use of manipulative materials yield bettdievement of students that without using
manipulative materials?

How do they feel when they are taught with usingnipalative materials and without using
manipulative materials?

Significance of the Study

Mathematics is an essential part of school cumiculSo it is taught as compulsory
subject at all level of school education. Manipwkimaterials play an important role in making
learning meaningful and help people to over corhes difficulties. Especially at basic level,
the mathematics teacher should use the manipulaiaterials while teaching on concept of

perimeter, area, capacity and volume. Most of taghematics teacher teaches traditional way



and without the using of materials. So, the ratdropout and failures of student in school are
increasing in mathematics.

The main significances of this study are as follows
This study would help those persons who are loofongard to get better result in mathematics
at basic level.
This study would help to find out the impact of npanative materials in teaching mathematics
This study would help to get knowledge about usiramipulative materials in teaching
mathematics at primary level.
Objective of Study
The objective of this study were as follows:

* To compare the achievement of mathematics of theeg¥ student taught by
using manipulative materials and without using rpaldtive materials.
» To explore the feelings of student and their ati&giin the class while teaching
them by using manipulative materials.

Research Hypothesis

This research aim to achieve student performanaesing manipulative materials is
higher than thatof without using manipulative meterin teaching mathematics. However this
research goes to carry on the bridge to crosstbeguresent problems.
Statistical Hypothesis
Ho {12= 12 (Null Hypothesis)
Hi: pZ 1o (Alternative Hypothesis)

Where |4 and |y are the mean achievement score of the studentibg ognipulative

materials for Experimental groups and without usimanipulative materials for Control group.



Delimitation of theStudy
This study wasdelimited under the following aspect:
* Only two public schools were included in this study
* The content was limited to this study were perimeteea and volume of grade V.
» The experimental class was taken for one month.
Operational Definition of Term:
Some terms related to this study were defined lésifs:
Manipulative Materials:
In this study, The manipulative materials meansgi@am, geo-board, rubber band, protector,
ruler made with wood and paper. This material b@lused to Perimeter, Area and Volume
Public Schools:
Public school was those schools which receive tiveigment grant for the salary of teacher and
other purpose.
Experimental Group:
A group of students who was exposed to the reguoéaripulative materials in teaching
mathematics at class V.
Control Group:
A group of student who was taught without usingnipalative materials in teaching
mathematics at class V
Impact :
The impact in this study is defined in term of thagnitude of the score obtained by

experimental and control groups in the mathemaittgéevement test.



Chapter Il
REVIEW OF RELATED LITERATURE

It is essential to review the reldigztature to compare the study, which provides
the strong knowledge about the related topics. Narrobbooks, research reports, papers
other booklet can be found with curriculum teachimgterials, method and so on.
Manipulative materials play a vital role in an edtion programmed as learning based on
primary and sensory experiences also materials provides visual and sensory expegien
for the students.

The main purpose of review of reldtestature is to find out what works have been
done in the area of the research study undertgkemrefore the following review of
literature guidelines for using manipulative matkyiin teaching mathematics at primary
level and fulfill the objectives of this study.

Thomas (1981) Wrote on the Manipuamaterials in mathematical concept “It
should not be surprising that current researchebtablished a substantial relationship
between the use of manipulative materials and ststlachievement in the mathematics
classroom. Learning theorists have suggested foegone that children’s' concepts evolve
through direct interaction with the environmentg anaterials provide a vehicle through
which this can happen.”

Lesh(1979) has suggested that manipulative materéal be effectively used as an
intermediary between the real world and the mathiealavorld. He contends that such use
would tend to promote problem-solving ability bypiding a vehicle through which
children can model real-world situations. The usmanipulative materials (concrete

models) in this manner is thought to be more abtsthan the actual situation yet less



abstract than the formal symbols. Figure 8-2 itlists the revised model. It should be noted
that this expanded use departs from the more imaditclassroom technique wherein
manipulative have been used to teach children lovalculate using the four arithmetic

operations.

Symbolize

Abstract \\

/ B (encode) B

| Real |I Mathematical |

/ N

Reapply

Reapplication
(decode)

Figure 8-1
A relationship between the real and mathematical worlds

Source:Lesh (1979)The Role of Manipulative Materials in The Learnwfg

mathematical concept

Evelyn j.Sowel, Teaching mathematics using maniptganaterials has long history. In the
nineteenth century Pestalozzi advocated theirars®manipulative materials were included
in the activity curricula of the 1930s. the mid-08@Gegan another period of emphasis on
using concrete objects and pictorial representationathematics instruction.

During the 1960s and 1970s, researobmmpared, in a number of educational
settings,outcomes of mathematics instruction wathceete or pictorial materials to outcor
of instruction without such materials. Their resuéire often mixed. Finding in some
comparisons favored the group using materials, @dgem other comparisons the control

group achieved comparable or better result.



Kennedy (1986) Stated: “Manipulative materiadigeats that appeal to several senses
and that can be touched, moved about rearrangethadvise handled by children. These
materials allows students to discover differenthmatatical function by the use of
manipulative materials, student can understandatishathematical concept and can
memorize long time”.

Amatya(1978) conducted a study on “a study of éffeaess of teaching mathematics with
and without the use instructional materials” witle &im to find out whether instructional
materials were helpful to develop the mathematoakept and to measure the difference in
concept development among students from Lalitpuar@anchyat were selected by
systematic sampling and the experiment was conddiote weeks duration. It was conclude
that the mean difference was significant at 0.8l The conclusion was that the
performanc of the students taught with the use of instru@ionaterials was significantly
improve when compared with the performance of thdents taught without use of
instructional materials.

Gautam (2005) conducted a styudy on “Effectiverméssstructional materials in teaching
mensuration at secondary level” to explore theaifeness of instructional materials in
teaching mensuration of secondary les@d to ompare the mathematics achievement of
and girls in mensuration. Fot the study, two pubtbool of rupendehi district were selected
randomly. Twenty eight student of class ten inabgdilifferent socio-economic status and
different castes were selected purposively witheitpgal number of boys and girlson the
basis of their pre-test scores. A pre-test and-{@ss$ equivalent groupdesign was adopted for
the purpose of study. Experimental and control gsouere determined by tossing a coin.

Researcher taught both the group, but use treatimé¢mé experimental group fifteen days.



He constructed and applied achievement test ondrotlp. The t-test andtést were applie
for comparing the achievement of two groups anaténparing the variance of two groups
respectively. He concluded that experimental gneenformed better than the control group.
It was also found the boys anullg of experimental group equally benefited in arsfandin:
the concept of mensuration when taught by usintguosonal materials.

Thapa (2006) conducted a study on “impact of ircskonal materials in teaching
mathematics at primary level school of Lumjungriist’ With the aim of the investigating
impact of instructional materials in teaching matlagéics at primary level. He selected the
ten secondary school randomly for Lamjung distfiRetisearcher compared the result of class
five between the school using instructional matet@ad school not using instructional
materials. He used mean, standard deviation andnear to compare their results. Finally
researcher found that achievement of school tegahith instructional materials was higher
than the achievement of schools teaching withasttuictional materials.

Baral (2005) did a research “effective of instran@l materials in teaching geometry at
primary level” with thcaims to be find outn the effectiveness of instaral materials in
teaching geometry at primary level. He conclude tiwa achievement of the student of
experimental group better than the achievemerttetontrol group. So, the study indicated
that geometry teaching by using different instracéil materials yielded better achievement
than the teaching without using instructional mats.

From the analyzing and receiving above study, ¢ésearcher arrives at the conclusion that
the research study would be fruitful to find thgter achievement of primary level (Grade-
V) students in mathematics teaching with using malative materials than without using

manipulatives materials. All these study are comedth the learners of Nepalese context.



10

The present study differ from those of existingeggsher’s in the sense that it deals with the
effectiveness of particular materials, the widedg manipulatives materials in teaching

mathematics.

Chapter Il
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RESEARCH METHOD AND PROCEDURE

This chapter deals with the procedure of the studiych is carryout to archive the
objective of the study, the method applied in #tigly is discussed in the following section:
Design of this study, Population sampling, datdeotion procedure, data analysis procedure
using manipulative materials in teaching mathersato this chapter clearly mentions how the
study is completed for the fulfillment of the objjees.
Research Design

The pre-test, post-test and non equivalent grosmdevas adopted for the purpose of
this study. The independent variable was the tneat¢ and the dependent variable was
achievement of students. The design of the studyiustrated in following table.

Table 1

Design of the Study

Group Pre-test Treatment Post-test
Experimental (E) il Using materials (+) a4
Control (C) T ) T,

E = Experimental group which was taught by usingimaative materials.

C = Control group which waaught by without using manipulative
materials.

T1= Pre-test given to the experimental group androbgtoup

T,= Post-test given to the experimental and contralig

X= Treatment using by manipulative materials

- = Traditional method
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For the research purpose, similar categories govent school with respect to facilities,
size of class, academic achievement, teacher gpagidn, teacher experiences etc has been
choose for the experimental and control group.

Experimental and Control Group

Two public school were homogenous as nearly asigedsy selecting school of similar
status with respect to the number of studentsadeyv. SJJHSS, Madi-11 Chitwan and
SJKHSS MadiChitwan were selected for this studydmparison of both schools we found that
their social status, financial status, students\tedge level and parents education are almost
same. To avoid the selection bias researcher digtedrthe experimental and control group by
tossing a coin, from which students of grade V &iF5SS was taken as experimental group and
students of grade V of SJIKHSS was taken as cogtoaip. In experimental groups school there
were 30 students and there were 25 students inot@noupsschool. The researcher took all 30
students in experimental group from SJJHSS andwztest in control group from SJKHSS.
Control Process in the Experiment

On this research comparative methodology was usme@gting the effectiveness of
independent variables over dependent variable. rEsisarch tried to know the effect of
independent variable ‘materials; over the dependanéble ‘achievement’ keeping that all other
independent variable as silence except manipulataterials. The achievement result has been
effected by those variables, like parent educasonio-economic condition, teacher
qualification, text book, school condition, teaanimethod etc.

The intervening variable such as parental educatnm socio-economic condition,
teacher’s qualification, school condition were adinihe same in the both groups. Those students

who were more extras due to his parent educatibtonaclude in this research and those
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students of whose socio-economic condition weré higo excluded from this research. The
researcher found these intervening variables lnygusterview among the whole student on the
case of teacher qualification both group, so teaghalification does not effect for the
achievement score of the student. All students Vel from farmer and poor economic
condition. Hence in both groups of the studentseviem equal economic condition. Textbook
may be the intervening variable for the studenteadment, but the researcher followed the
same book for the both group, so it did not haeeiipact for the achievement. The same
teaching method applied on both group during tkeaech period. Hence the researcher keeps
all these intervening variables as silent excegtrurctional materials. The main object of this
research was to find the impact of manipulativeanals.

The researcher selected all students of SJIJHSSllestddents of SJIKHSS .Then
researcher formed two groups on the basis of tgsstoin. One was considered as the
experimental group (SJJHSS) and another group svasrdrol groups(SJKHSS). There was30
student in SJJHSS and 25 student in SJKHSS.

Population of Study

The population of the study was selected all studégrade V of Madi Municipality, Chitwan.

Sample of Study

The researcher selected only two pwgthool Shree Jan JiwanHigher Secondary
SchoolMadiChitwan and Shree JanakalyanHigher SesgB8dhool,Madi, Chitwan. There is
thirty student of Ja. Ji. H.Ma.Vi and twenty fiseidents at in Ja.Ka.HMa.Vi at grade V. In
these school the researcher found that the matiEntefchers has not used manipulatives

materials during the period of mathematics at prinhavel. So researcher selected these school.
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The researcher selectedJa.Ji.H. Ma. Vi. for erpantal group and Ja.Ka.H.Ma.Vi. for control
group after tossing a coin randomly. After the agctohg in the class all student considered for
the experimental group in Ja. Ji.H. Ma. Vi. Andstlident for the control group in Ja.Ka.H. Ma.
Vi. for the study.
Tools
The instrument of this study was achievement tdg$s observation, which is details in below:
Achievement Test

An achievement test prepared by the researchethgasain tool for the data collection
of the study which was the type of instrument taibed depending upon the objective of the
study. The researcher had constructed two achievaiess one for pre-test and another for
post-test, which contained 20 objective questioitls ane marks and 6 subjective each questions
with 5 marks.
Observation Note

In the experimental period, the researcher madesfgeoups and collected information
about use of manipulative materials and also rekeahad noted students participation,
performance, regularity, homework, interactionha tlassroom and interested in the subject
matter which reflect the impact of manipulative enatls in teaching mathematics at primary
level. After maintaining diary researcher descritiglstudents feelings, interaction on the
subject matter with teacher and their knowledgellev
Item Analysis of the Test

For the item analysis of the test paper researtlaele twenty-sixitems in which 20items
was very short type and 6 was subjective type gquedResearcher administrade to 20 student of

grade V of Shree Krishnanagar Secondary School($Kf&8ichitwan which was not included
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in the sample. The correct answer was marked Witarid the incorrect answer was marked
with ‘0’. The test item were analyzed to examineitipower to separate the more from less
capable students in performing the test task. Whis done by calculating the response of the 27
% of students who scored high and 27 % studentssebieed low. So the researcher took six
upper and six lower scores students out of 20 stsd&he table of item analysis is given in
Appendix A and B.

The item having p-value 0.30 to 0.70 and D-valuarg0.20 to 0.80 were accepted. The
other item were rejected and modified. The diffigdével of p-value and discrimination index
D-value are defined by formula Appendix G
Reliability and Validity of the Test

Each tools and instrument must be reliable andiatherwise the collected data used by
these tools couldn’t be true. For the reliabilifytiee test, pilot test will administered to 20
students of grade V of Shree KrishnanagarSecondhogiVadi, Chitwan . The reliability of
the tools and instruments was established by wsphghalf method. She had scored each
students marks and she pointed the number of dgtwdenresponded the odd and even questions

then she calculated the reliability of coefficierds 0.98 for both pre-test and post-test.

Threats to validity of the study

There are two main categories of validity that eomcerned with research; they are
internal and external validity. Internal validity most concerned with strength and control of a
research design and it's ability to determine chse#ationship between dependent and
independent variable( Campbell and Stanely, 20&R}his study the researcher control the

different factors that affect the treatment of expental and control group. Researcher
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controlled those student whose parental educatnohfimancial status are very high and also
controlled those students who took tuition claggilarly.

External validity consist of a determination whethiee result of the experiment and
generalized to an entire population from which shenple was drawn in the study. Threats to
external validity can create significant resultidgrand experiment(Campbell and Stanely). In
this study researcher brought those school whicioseconomic status were almost same. On
the case of teacher qualification, researcher Hinmsel taught the both school. In the case of
socio-economic status all student were likely frivemer and poor financial background. Text
book may be the intervening the variable for thelsht achievement but the researcher use the
same book and same content for both groups. Sd imat impact the achievement. Hence the
researcher keeps al these variable as silent eyseg@ manipulative materials.

Data Collection Procedure

Required data collections from achievement teasscbbservation, class teaching. First
of all the researcher went to both schools. Shéhméiead teacher and subject teacher then she
gavethe request letter to the headmaster of bbitboés After getting the permission, researcher
started to teach at grade V. She taught the stuweboth group without using manipulative
materials for a week. After a week researcher conte pre-test on both groups. The
achievement test paper of pre-test was same indxgibrimental and control groups. After then
theresearcher conducted the classes in experingrotgb for one month by using manipulative
materials. She taught the control group also fe imonth without using manipulative materials.
After finishing theresearcher took post-test to suea the impact of manipulative materials.
Then carefully listed and noted achievement of erpental group using manipulative materials.

For the qualitative parts the researcher asked sprastion to teacher and students about use of
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manipulative materials and without use of manipuéainaterials in teaching mathematics. Then
the researcher maintained the notes in brief ath@usignificance feature of student’s classroom
activities, participation, discussion, regularity.
Data Analysis Procedure

The collected data was analyzed and intged by using statistical devices. To analyze the
obtained numerical data,the researcher used ttigtistl tools like mean, standard deviation,
variance and t-test. T-test was used to comparadhievement score of student of experimental
group and control group. It helps the researchendke the decision. For the qualitative part, the
researcher asked some questions about impact opuhaiive materials in teaching
mathematics. For example, what type of effect did find from the class conducted by using
manipulative material? What type of difference g find in teaching between using
manipulative materials and without using manipulatnaterials? Then theresearcher described
the noted information on the basis of the partitgra performance, interaction in classroom,

homework, regularity and interests on subject mait@rimary level.

Chapter IV

ANALYSIS OF DATA AND INTERPRETATION OF RESULT

This is an experimental research related to firdetfiectiveness of manipulative
materials in teaching mathematics at primary leVbe objective of this study were to compare

the achievement of mathematics of grade V studegtit by using manipulative materials and
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without using manipulative materials and to expltwefeelings of student and their activeness
in the class while teaching them by using manipgataterials inteaching mathematics at
primary level. For this purposepre-test, post-test-equivalent control and experimental group
was adopted.The population of the study was seledtestudent of madi municipality chitwan.
Then the researcher selected only two public scB3dHSS and SJHSS. Tools of the study was
achievement test and observation note. Requiredoddlected from achievement test, class
observation and class teaching. For this datactale of the study period for both group was
one month. Then the collected data was analyzednéegreted by using statistical device, to
obtain numerical data the researcher used thetstatitools like mean, standard deviation,
variance and t-test. T-test was used to comparadhievement score of the student of
experimental group and control group. For the itatale part, the researcher described the
noted information from the basis of student pgpstion, interaction, performance, homework,
regularity and interest on subject matter. The datae on achievement tests were analyzed by
using quantitative techniques.

Thus the obtaineddata were analyzed and interpratahder the following heading
Comparison of mean achievement score of controkeapérimental groups for pre- test data
Comparison of mean achievement score of controkeapédrimental groups for Post- test data
Comparative bar graph of mean achievement scarerdfol and experimental group for the pre
test and post test
Analysis of the response given by the teacher aukat about manipulative materials in
teaching mathematic
Comparison of mean achievement score between contand experimental group for pre-

test data



19

The pre test score of pupils control and expertalegroup are presented in appendix-1
and the summary of statistical calculation for bgtbup on the pre test is presented in table no-2
Table 2

Distribution of Mean, S.D and Variance of pre-test

Group Number | Mean |S.D Variance tvalue | Level of
(X) X) (o) (69 significance

Control (G) 25 18.2 5.27 27.84

Experimental 30 17.5 5.74 32.99

(Ey) 0.46 |0.05

The above table presents the mean SD and Coeffmiemriation of experimental and
control groups. The mean score of experimentalgwas 17.5 and the mean score of Control
group was 18.2. The SD of control group was 5.2¥ 3ib of experimental group was 5.74. The
calculate t value in test was 0.46 which was leas critical value at 5% level of significance
with degree of freedom 53(m,-2). Therefore null hypothesis y,was accepted hence there is
no significance difference between student achi@rgnm mathematics teaching
withoutmanipulative material. This means before ecmnithg the treatment both group had same
level of achievement score in mathematics.

Comparison of the achievement between control ankperimental group for post-test data

The post-test score of students of Control and riaxygatal group are presented in
appendix-2 and summary of statistical calculatmmbioth groups on the post test was presented
in table-3

Table-3
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Distribution of Mean, S.D and Variance of post-test

Group Number | Mean |S.D Variance tvalue | Level of
(X) (X) (o) (69 significance

Control (G) 25 19.2 5.68 32.36 4.72 0.05

Experimental 30 27.2 6.88 47.38

(Ea)

The above table presents the mean SD and Coeffmiemriation of experimental and
control groups. The mean score of experimentalgwas27.2 and the mean score of Control
group was 19.2. The SD of control group was 5.68%iD of experimental group was 6.88.
Above the table presents that the calculated tevéikdd.72) is greater than the critical
value(t=1.96) at 5% level of significance with degof freedom 53. Therefore the null
hypothesis p |2 was rejected, so the alternative hypothesis wespaed. There is significant
difference between the achievement score of trgestwof both control and experimental group.
This means after conducting the treatment contrdlexperimental groups had different level of
achievement score in mathematics. So the bett@rpgance of the experimental group over
control group in the post tests score.

Comparative bar graph of mean achievement score q@ire- test and post-test

The addition to advance statistic data are predenteisual form to understand these result

more effectively the above information and intetatien can be easily understandable if there

depicted through bar graph, the graph indicatestioee of the student which is given below
Fig no:1

Comparison between achievement score on pre-testadntrol and experimental groups:
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The mean and SD score obtained by the studentntfad@nd experimental group in the
pre test have been show in the fig 1, the fig shibvasthe mean score and SD of Control groups
are 18.2 and 5.27 resp. similarly the mean scadeSihof experimental group are 17.5 and 5.74
respectively. The different between two mean wastlis show that these both group control
and experimental are nearly equal. Which indida#¢ there is no difference in achievement
score in mathematics between control and experahgnbup of student.

Fig no:2

Comparison between achievement score on Post te$t control and experimental groups:
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The mean and SD score obtained by the studentsntriot and experimental group in the
post test is show in figure2.The main score of mrand experimental group are 19.7 and 27.2
respectively and standard deviation of control exjerimental group are 5.68 and 6.88
respectively. The different between two mean scofesntrol and experimental group 8, and
difference bet SD of two groups is 1.2. This intlcthat experimental group had better result
than control group there fore we can concludetti@aused of manipulative materials in teaching

mathematics have great impact that with out usfrrgamipulative materials in primary level.

Analysis of the response given by teacher and stuateabout manipulative materials in
teaching mathematics:
To analyze the response of students, researchaniaggl focused group discussion

among 8 to 12 students .Researcher conducted fbgusap discussion from half andhour to
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one hour then the researcher asked some questibe students and collected the answers
which is given below.
Researcher : Did you use the manipulative matewhalte teaching at class?
The Subject teacher says thatg’s | sometime use the different types of manipelataterials
at themathematics period in the class room”.
Researcher : can the manipulative materials afffecstudents achievement?
Subject Teacher Yes of course the manipulative materials affecsthdents achievement
because these are the very important in learniragess. In my 8 years teaching experience,
when | teach the student using manipulative matgrthe students are very active, teacher
student relation is good and student are interested very curious in learning process”
Researcher asked to the Teacher “how do you usedh@ulative materials”?
Subject Teacher says thatjse the manipulative materials sometime to chahge behavior
for such things as learning process, their diffidalzel to create a math is funny subject”.
The above views indicate that the teaching oherattics at primary level without using
manipulative materials is not meaningful teachiflge use of manipulative materials in teaching
mathematics at primary level is appropriate wateathing and learning in which the teacher
and learner are highly participate and activityalved in the process. But the control group a

few students asked the question and most of therained passive.

For the interview the researcher and students badetsation in this way:
Researcher : What is the area of rectangle?
Kishwor: (length¥=1? (It was wrong)

After some days he had conversation again.
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What is the perimeter of rectangle?
Kishwor: | x b (it was wrong)
Again some days letter researcher made conversatibrsame students in this way:

Researcher: Can you find the perimeter of thisaregle?

3cm

5cm

For this, researcher gave wooden rectangle to kislawd she told him to measure the all
side of this rectangle and find out the perimdtas clear that manipulative materials help him
to find out of the perimeter of that rectangle. Banly other students are also curious about the
use of manipulative materials and helps to soleentlensurational problems. It helps to solve
the problem of perimeter, area, capacity and volbynasing manipulative materials.

At the experimental period, researcher says sorastigm and collected some student
views like this:
Researcher: What type of different did you findeaching between using manipulative
materials and without using manipulative materials?
Roji :teaching with manipulative materials is easy theaching without manipulative materials.
Sugan felt that the learning becomes long time obtaibgdising manipulative materials
Sauryamanipulative materials help for all student to ureland subject matter.

The answer of the above questions shows thatsh@fumanipulative materials in
teaching mathematics is effective without using ipalative materials.During the experimental
period researcher had found that every studerggmérimental group were curious and

interested to learn mathematics seriously andwadlent of that group were not making noise and
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also they told to me teach regularly and to cakime to time teach. Similarly researcher had
found that her teaching was not effective on cdrgroup because student of control group was
not interested an curious to learn and also thgleneme. Hence the researcher found that there

was significant effectiveness of manipulative materon teaching mathematics.

Chapter v
SUMMARY, FINDING, CONCLUTION RECOMMENDATION AND SUG GESTION
This chapter is devoted to the presenting of tmensary, finding, conclusion,
recommendation and suggestion of the study.

Summary
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This study is concerned with the study of impaatahipulative materials in teaching
mathematics at primary level. This study was ineghtb answer the question whether the use of
manipulative materials yield better achievemergtafients without manipulative materialsin
teaching mathematics in primary level.

For this purpose, the researcher were chosertierds of SJJSS and SJIKSS at grade V.
the two nonequivalent groups were established etbdisis of pre-test result. The researcher
herself taught both experimental and control gr@e taught the chapter “perimeter, area,
capacity and volume in class V textbook prescrimgedovernment of Nepal. After the
completion of the experimental stage, an achievéteshof 1 marks including 20 objective
guestion and 5 marks including 6 subjective goestlhe instruction period was one month. At
the teaching achievement test was administratdzbtingroups. The pre-test, post-test,
control,experimental groups design were adoptethi®purpose of the study. Mean, SD and
Variance were calculated in both group of pre-sest post-test with their obtained marks. T-test
used at 0.05 level of significance to find whettier difference of means statistical significant.

The scores obtained by the students in the tesanagzed and thus had the following finding.

Finding
On the basis of the analysis of the scores obtdigatiose students, the researcher found

the following information
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* The mean achievement score of students taughtusitiy manipulative materials
is higher than the mean achievement score of tltent taught without using
manipulative materials on post-test.

* The students of experimental group were highlyregied and curious in teaching
and learning process than that of control group.

» Students enjoy more and become more interesteitn mathematical concept
by using manipulative materials.

Conclusion

From the result of this study, the researcher fahatithe mean achievement score of
pre- test was as nearly same on both group withsing manipulative materials But the mean
achievement score of student taught with usingebfit manipulative materials was higher than
the achievement score of students taught withaogusanipulative materials in post-test.The
students of control group felt bored and lazy tohemathematics without manipulative
materials. But the students of experimental groepevgo curious an interested to learn
mathematics with using manipulative materials. dswonclude that the manipulative materials
affected the teaching and learning. This showsttieastudents who were taught manipulative
materials are more active, regular, participatimgll activities of classroom than the student
who were taught without using manipulative matsri&lo the manipulative materials helps the
student to understand problems of mathematics.s,Thae of manipulative materials is effective
in mathematics at primary level. So the maniputatnaterials must be appropriate in teaching
mathematics at primary level.

Recommendations
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On the basis of finding of this study some meashes® been recommended for the

improvement of the teaching situation in primamnyeleas given below:

The math teacher should try to use available natein teaching mathematics.
Before going to classroom every teacher shouldobédent in how to use the
suitable materials.

The classroom seating should be so arranged thaintire students could
equally and easily participate in the classroonvatds.

Every school should have well qualified and traitegthers in preparing
manipulative materials and their uses.

The mathematics teachers should be encouragee tiftsrent manipulative
materials.

The mathematics book should emphasize on the a$imgterials.

Training programmed should priority the using often&ls.

Teacher training should help to make materials.

Suggestion for Further Research

On the basis of this study the following suggestibave been put forward for research:

This kind of study also should be conducted fofedént levels.

The large research studies must be designed anddcaut in order to investigate the

effectiveness of using materials in sample in waischool of different parts of

Nepal.

The present study was related to chapter perimaie, capacity and volume.

Similar studies may be done with other topic.

It may be interesting to replicate this study iffetent subject and different classes.
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Item Analysis of Pre-test
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udents | Upper 27% Students giving Lower 27% Students giving P- D- Remarks
ltems correct response correct response value | value
112|134/ 5 6 Totalf] 1 2 3 4 5 |6 Total
1 11110 0 1 4 10 0 0 p 1 2 0.5(C 0.38
2 1110/ 1 1 1 5 110 0 0 [0 2 058 0.5
3 1111111 0 5 0 1 1 0.5 0.66
Udents | Ypper A17pBtydeqis givingLawef 2747 pitu@ens gingP- g 58 D- o 1pRemarks
Rems qOTeCt FESPONSE 1 4 Coreqtraspgnsg n 3 | valgEg vValielp  Rejected
6 1o/ o] B 3 9 sotal 8 8 8 b 10@& (033 03B
7 0| 1/1 1 0 O 3 0 0 O1L DO 1 0.33 0.38
8 11110/ 1 11 q 4 10 01 00 2 0.50 0.38
9 110/ 1] 1 1 1 5 01 00 0D 1 2 0.58 0.50
10 O|0| 1 1 1 1 4 0 0O 0 00 1 0.41 0.5p
11 0|1/ 0/ 0 O 1 2 0 1 00D 00 1 0.25 0.1p
12 1011/ 1 1 1 6 0 0L DO 1 0.58 0.88
13 1100/ 0 0 Q 5 1 0 001 00 2 0.58 0.6b
14 1111 1 1 1§ 6 0O 0 0OD 1 1 2 0.66 0.6b
15 O|1/1] 1 1 1 5 1 0 0D 00 1 0,50 0.38
16 o|0l1 1 1 g 3 0O 0 0OD2 0 1 0.33 0.38
17 O|1/1] 1 1 1 5 1 0 001 1 0 3 0.66 0.5D
18 110/ 0 1] 1 4 0 0L DO 1 041 0.1p Rejected
19 1/0(1 0 1 g 3 0 1 0D 1 0 2 041 0.16
20 111/ 0 0 1 q 3 1 0 0001 2 041 0.6b
21 1/0/ 1/ 1 0 Q 3 0 0O 0 00 1 0.33 0.6p
22 0{1/0/ 1 0 1 3 0O 0 0OD2 0 1 0.33 0.38
23 0{0/0O] 1 1 1 3 10 0p 01 2 041 0.1p
24 0|11, 0 0 Q 2 0 0 L DO 0 1 0.25 0.1p Rejected
25 1111 0 1 1§ 5 0O 0 OD 1 0 1 0.50 0.6b
26 111/ 0 0 1] 14 4 0 0 00 |01 2 0.50 0.33
Appendix — B

Item analysis of post test
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Appendix-C
Split —half Reliability of the Pre-test
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3 15 16 240 225 240
4 16 15 240 256 225
5 15 12 180 225 144
6 13 10 130 169 100
7 12 8 96 144 64
8 10 9 90 100 81
9 9 6 54 81 36
10 7 7 49 49 49
11 6 6 36 36 36
12 7 5 35 49 25
13 5 5 25 25 25
14 4 6 24 16 36
15 5 4 20 25 16
16 3 3 9 9 9
17 4 3 12 16 9
18 3 4 12 9 16
19 3 3 9 9 9
20 4 3 12 16 9
N=20 *X=177 >Y=163 ¥XY=1957 | =X°=2107 YY*=1853
Now, Reliability of Split Half test () = JNZXZ_’Ei;‘f;;;_(W
_ 20 X 1957 -177% 163
~ /20%2107—(177)2,/20 x1853—(163)2
=0.97
The reliability of whole test g = ===
xy
:2x0.97 :ﬂ — 098
1+0.97 1.97
Appendix-D
Split —half Reliability of the Post-test
Students Odd (X) Even (Y) XY X Y?
1 19 20 380 361 400
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2 19 19 361 361 361
3 17 18 306 289 324
4 16 17 272 256 289
5 15 15 225 225 225
6 13 14 182 169 196
7 14 12 168 196 144
8 13 12 156 169 144
9 11 11 121 121 121
10 10 11 110 100 121
11 8 9 72 64 81
12 7 8 56 49 64
13 8 6 48 64 36
14 5 6 30 25 36
15 5 4 20 25 16
16 4 3 12 16 9
17 4 5 20 16 16
18 3 4 12 9 16
19 3 4 12 9 16
20 4 3 12 16 9
N=20 ¥X=198 YY=201 YXY=2575 | ¥X“=2540 | XY’=2633
Now, Reliability of Split Half test () = JNZXZ_’Ei;‘f;‘;;_(W

_ 20 X 2575-198x 201

 /20%2540—(198)2,/20 x2633—(201)2

=0.98

The reliability of whole test ¢ = —2
1+7xy
:2X0.98 :ﬁ — 098
1+0.98 1.98
Appendix-E
Pre-test Result of the Students of Control and Expanental Group
Control Group (SJJSS) Experimental Group (SJKSS)
S.N X d = XJd=(X-X)° | S.N X d =@=X-X)"
X X-X
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1 27 8.8 77.44 1 28 10.5] 110.25
2 26 7.8 60.84 2 28 10.5] 110.25
3 26 7.8 60.84 3 27 9.5 90.25
4 25 6.8 46.24 4 27 9.5 90.25
5 24 5.8 33.64 5 26 8.5 72.25
6 23 4.8 23.04 6 26 8.5 72.25
7 22 3.8 14.44 7 25 7.5 56.25
8 22 3.8 14.44 8 24 6.5 42.25
9 21 2.8 7.84 9 23 55 30.25
10 |21 2.8 7.84 10 23 5.5 30.25
11 |20 1.8 3.24 11 21 3.5 12.25
12 18 -0.2 0.04 12 20 2.5 6.25
13 | 18 -0.2 0.04 13 20 2.5 6.25
14 | 18 -0.2 0.04 14 18 0.5 0.25
15 | 17 -1.2 1.44 15 17 -0.5| 0.25
16 | 16 2.2 4.84 16 17 -0.5| 0.25
17 15 -3.2 10.24 17 16 -1.5] 2.25
18 | 15 -3.2 10.24 18 16 -15] 2.25
19 |13 -5.2 27.04 19 16 -15] 2.25
20 |13 -5.2 27.04 20 15 25| 6.25
21 12 -6.2 38.44 21 15 25| 6.25
22 12 -6.2 38.44 22 14 -3.5| 12.25
23 |11 7.2 51.84 23 14 -3.5| 12.25
24 |11 7.2 51.84 24 13 -45| 20.25
25 |9 -9.2 84.64 25 13 -45| 20.25

26 13 -45 | 20.25

27 12 -5.5 | 30.25

28 12 -5.5 | 30.25

¥X,=455 ¥*d,°=696 | 29 11 -6.5 | 42.25
30 11 6.5 | 42.25
"X1=18.2 EXZZ
X=17.5 *d,°=989.75
Var(c %)=27.84 Var6 9)= 32.99
S.D(c)=5.27 S.DE )=5.74
t-value = 0.46 |
Appendix-F

Pre-test Result of the Students of Control and Expanental Group

Control Group (SJJSS)

Experimental Group (SJKSS)

S.N

X

d = X

—d°=(X-X)*"

X

S.N

X

d
X-X

= azz(x-)(')_z'




1 30 10.8 116-64 1 38 10.§ 116.64
2 27 7.8 60.84 2 38 10.8) 116.64
3 26 6.8 46.24 3 36 8.8 77.44
4 26 6.8 46.24 4 36 8.8 77.44
5 25 5.8 33.64 5 35 7.8 60.84
6 25 5.8 33.64 6 35 7.8 60.84
7 24 4.8 23.04 7 34 6.8 46.24
8 23 3.8 14.44 8 33 5.8 33.64
9 22 2.8 7.84 9 33 5.8 33.64
10 |22 2.8 7.84 10 32 4.8 23.04
11 |21 1.8 3.24 11 31 3.8 14.44
12 |21 1.8 3.24 12 30 2.8 7.84
13 | 20 0.8 0.64 13 30 2.8 7.84
14 | 20 0.8 0.64 14 28 0.8 0.64
15 | 17 2.2 4.84 15 28 0.8 0.64
16 | 17 2.2 4.84 16 27 -0.2| 0.04
17 | 16 -3.2 10.24 17 26 -1.2]  1.44
18 | 15 -4.2 17.64 18 26 1.2 1.44
19 |13 -6.2 38.44 19 25 22| 484
20 | 13 -6.2 38.44 20 24 -3.2|  10.24
21 | 13 -6.2 38.44 21 24 -3.2|  10.24
22 |12 7.2 51.84 22 23 4.2 17.64
23 |12 7.2 51.84 23 21 -6.2| 38.44
24 |11 -8.2 67.24 24 21 -6.2| 38.44
25 |9 -10.2 | 104.04 25 20 -7.2| 51.84

26 18 9.2 | 84.64

27 18 9.2 | 84.64

28 16 -11.2| 125.44

¥X,=480 ¥d,°=826 | 29 16 -11.2| 125.44
30 15 -12.2| 148.84
X1=19.2 ¥X,=816
X5=27.2 >d,*=1421.44
Var(c %)=32.36 Varé %)= 47.38
S.D(c)=5.68 S.D(c )= 6.88
t-value = 4.72 |
Appendix-G

Criteria for Analysis

For item difficulty level (p-value)
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Criteria Item Evaluation Remarks

Below 25% Difficult Not improvement or reject
25%-75% Good Accepted

Above 75% Easy Need Improvement or reject

For Item discriminating Index (D-value)

Criteria Item Analysis Remarks

0.40 and above Very good Accepted

25% - 75% Good Accepted

0.20-0.29 Marginal Modified

Below 0.20 Poor Need Improvement or reject

Source: Education Measurement and Evalution
BidhyarthiPustakBhandar, Bhotahity

Appendix - H
Statistical Formula used in Data Collection and Anbysis procedure

+ Mean(() = %where, X = Random Variable
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N = Number of item

%2
Variance ¢%) = %
Z(X-X)?2

Standard Deviationo) = N

NZXY-ZXZY
-(ZX)2,/NZY2-(ZY)2

Karl Person’s Correlation Coefficienty = Tnaxe

Where, X and Y are paired scores

N = Number of students
. . Ry-r;,
Difficulty level of item (p — value) —
Where, R -Number of examinees answering correctly by uppe¥27

R_- Number of examinees answering correctly by uppe¥27

N = Total Number of examinees in upper and lo2&fbo

. — . . . Ry—
Discrimination of index of items(D=value)=x

2

Where, R -Number of examinees answering correctly by uppe¥27
R_- Number of examinees answering correctly by uppe¥27

N = Total Number of examinees in upper and lo&fbo
Separman Brown'’s Splits-half reliability of theté&)z%
xy

Where, = Reliability coefficient of whole test

vy =correlation coefficient of two halves

t-test (t) = Xz

Xl_
(61)?, (g2)?
N

Where,X; = mean score of control group
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X, = mean score of experimental group
N, = number of student of control group
N, = number of student of experimental group
0,2 = variance of control group

0,2 = variance of experimental group

Appendix - |
Achievement test paper for pre-test
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) 64 FT TIHA Hid g7 ?

o) 4 M) 8 ) 16 %) 32

) 225 A THA Fid 78 7

A5 ) 15 2) 25 $) 125
) 1 9T A7 25 9T FT FHiasrer HaHrges ?

a1 ) 2 23 4

) 1 7 75 T.0. 9 2.5, A1 'R T ?

¥ 100cm AM)125cm  T) 75cm §) 175 cm
) SATATARTL T T TR [FwTed T T 87 2

) 2(1+b) @M 1xb 7) 12 £) 41
T )R FECRT TILHTT TR G A &l ?

) 2(1+b) am1xb 7) 12 %) 41
T)ATATAHRTE TEHT STEA T T A 8l ?

) 2(1+b) M) 1xb 7) 12 ) 4l

) TITHT TECHRT AR (HRTod G T 2l ?
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) 2(1+b) M 1xb 7) 12 %) 4

Tue (@) ST T9EE (6x5=30)

1) TS

Fifty-seven million ninehundred twenty-six thousand onehundred and thirty-three
2) T AT HT 20 AT [&Ear u T ST & 7T HISATE (§&dT aaal Hid [owdl AT ?
3) UZST AL FT %, 10 T T 1 T 21 T i T ?
4) 5km 600m. 75 cm. AT FHd cm. g ?
5) =fx a=4,b=6 and c=10 9T a+b+c F g7 FFTT 1
6) “EITE 10 cm T HTETS 8 cm WUHT 3raTd &1 gRTATY R ]

Appendix-]
Achievement Test Paper for Post-Test
FAT: Y T @ Yo
qHT: 2:94 . EIELIEER
oo« wrfor

UL (F) TETT TAEE (20x1=20)

F) TR SF A T AFTE G FA 2T ?
A
g
JAC 3T)CD $)BD $)AD

G)TADT AT T AFITS AT T &l ?
A
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C D

A)AC M)CD T)AB 3)AD

T) AT T TR AefTed g F 21 ?

M2(1+b) am)lxb D2 D4l

=)t i afAfa e g w802

M2(1+b) am)lxb D2 )4l

T)SATATT T SAFA THehTod T o 2l ?

?)2(1+b) 3M)lxb D2 D)4l

) AT T ATEHA RT3l 2

M2(1+b) am)lxb D2 D4l

B)THETE 8 cm THATSTE 6 cm FIHT AATAR T I TLHTT HId g ?
)48 cm? A  64cm?T)36 cm $)28 cm
S)AEETE 7 cm TATETE 3 cm TITHT SATATT T TRIATT B geeg ?
)20 cm M) 49 cm?23)9 cm? 3‘)21 cm?

) TFETE 3 cm TUHT A ] THTT HidT g ?

M9 cm? A 6cm?2 T)12cm $)18 cm
ST)TFETE 12 cm FUHT a0 Rl TREHIT Hid ges ?

)24 cm? éM)  48cm T)36cm?  T)144 cm?

T) AFTE 12 cm THIRTE 6 cm TR SATATARE TG I SRS FHid goa, 7
)24 cm? A 36 cm?T)36 cm? ) 72 cm?
)T 15 cm TAIETE 13 cm TUH AT Fl &TT6HA Dl g ?
37)195 cm? dM)  56cm?23)225cm?  £)169 cm?

T) AFETE 5 cm AT a3 &l SRS FHid gog, ?

37)10 cm? dM) 20 cm?T)25 cm? £)30 cm?
F)FFETE 12 cm HUHT a9 Hl SARA HId geeg ?

)24 cm? AqM)  48cm23T)144cm?  $)160 cm?

m1 for. AT F WL g2

)10 f.fon. am) 100 f.fer. 2)1000 A1 £) 9000 0 fA.FEN.

)5 for. 200 F.fraT wd W g ?
1) 500 fA.for. =m) 700 f.fer. ) 5200f.f1. 2)5000f.f=.
o) ATATAHTL 31 TEHT AT (AT G 2l ?

M)Ixb M2 ) B %) Ixbxh
T) THETE 8 cm, FATETS 5 cm TIATE 3 cm TUHT SATAHT STH TECHT AT Hid gee ?
#)16 cm #M  32cm T)120cm?  £)120 cm3
&) THEITS 5 cm, AISTS 4 cm T 39TS 2 cm HUST SAATAHT 31 TEh! AT Fid g ?
M1l cm M  22cm %)40 cm? £)40 cm3

gug (&): fawwmwra wr

TSI 7. 1.UST Tl A =rs 55 . T =91=Ts 40 . 6 9= g & v
AT T &rhe M |
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T 7. 2. T3eT AT G I qeare 30 . TAeE 20 . g o+
T T TAHTT T EARA T |
T 9. 3. USeT R &q &l qea1s 30 . & 9 Feaq w7 aiH T © A (AT |
T . 4. TI2T aVTHTE G FT qaTs 45 . g v cggaa sraRfafa <
AR T |
T 7. 5. T3eT AATAFRTE 318 a&q &l @raTs 30 {1, =212 20 . v35=9me 15 Mg w = r
e e |
T 9. 6. T3eT AATs Hl agThl s 8.5 7, A= 4.5 . 3= 3 0.
T T 3T AT T AT (ATl FT AT 18 ST J&T T STHT AT Fid e |

Appendix -K
TSI
oo : =y rfore fafa:
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THTS : 1T FEAT: 4
EI'%\QT@:W‘% AR IR
TSTEE : ATITARE TR TIHTT T ey

¢ fafrs SeeT

T FEAT ThaTeheraahy stecq a7 fararefigs M FamT a9 gaed |
F) ATATARIE TECHT AFTS T ATSTS (AT |
) AITTHE TEHT TATIT FATIA I
) SATATARTE FTELHT G T T |
R. R
ToRaTa, T, ARSI TAATA R TR %, (ST S, &, SIS
ERCEMANCIERERICEIE
F ) il AT @A & @ AT =g [SaTaeq ahl edT shivad TS STed : FHid 4.7, 71 ¢ .
g7
T feramies &1 et aaTed, AT, SATaatE ¥ aRTTEe T e o AT ST T
TS | TremefigaaTs saTaent aeqen! T HTaehT aT<HT T3 G0 €7el |

SATHRATE SETIS, SATHRATE Tl AFATS T ATSTS T T Bl ?
THOTT FohaTe <aTS e, fohaTe 1 TFaTs T ATETE T T aI? SAia STea T ST el | I3 3T Tuaht
U AT, ATE AFTS T ATSTS T AT ZT AT T A7 ATIA | FEITeS G of TS smama
AT ST | THAETTRG ST Al AFETE  I<h ATATT Bl TILHTT FT AT FHATSA |
Q@) T FohaTa &7 TS T SIS AT RIS,
Sed, s ()20 9. 1. A= (b): ¢ &
1) " fuanr frarer &t s AT 7|t g [t ww TEre,
TR (p) : TETE +FTTE 4TS +ATETS
R THETS +R AT
R (TS +H1ETE)
? (I+b)
foramas oA Merer @y
TR (p) = FTETE +HI=TE +T=TE +HEE
=ocm+{¢%cm+ocm + {&cm
=g cm
T et I T T TRIATT T T T Al STEHT AHTE T ATSTE B ANTERA gl T Tars |
X T
feremeft g&aTs qeaiad &7 ATRr A9 wor Ffaeey
i, FET TG ATS AATARTE T T, ?
iil, ATATARTL TE Hl AFITE TATSTE & & ATe A ?
iii. SAATARTL T T TR FwTe g

TeHd



F)
@)

HATATARTL FECRT TRIHTT ST AT ¥ FahT ATt fohatar T e {9 &1 aRH i Aaee

A3

TEITSAT-3
oo« #2y i o
THTS : AT FEAT: 4
afdergs : afefafT T AT
TSTEE : AT el T q9 ¥y
¢ RAfre3eew:
T FET ATt stecg A7 faerefies Mo o aerm g
TRTTRT TR TR TART T AR T |

T T ATTTHT ST TET T ehTed

ERE LN EIEID AR

TohdTe, Tohel, TSR R SRR A %, STATa e, &R, T aeasiS
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ERCEMANCIERERICEIE
F ) framfT 4T @A Fid @ AT STog fSaTaeq anl 47T hivad TS STed @ AT TECH|
oA e g F g1 ?

Eate; faramfigs F7 SREt 2 a7eq, FhaTe, AT T aviss aeqas FeT el T4
TS | TeremefigaaTs aRthTe aeqan IRl STAT IF &Tor |re [
SATHATE TETIS, SATHATS AT &l 1o a1 gl AT arer |
TRTTHT ZTATH Tl THT @13, fSITETE AT rubber band T TETIAT o a31 SHTIT @13 1 6T &:7(
T =1 a7 AT A9 FI:

Tgl, TETe(l) 1 9. 7. TAEE(b) @ 1 9.5, FTaT TUHier fgua’ s s 94T |
g\ fT (p) =2 (1 +b)
=2 (14+])
=2x2l =4E="
T) SRR e 1 TR AT fAerer s |

4

TR (p) =41
=4 X qHETS

=4x4cm =16cm

T Tt I T T TRIATT T T T il STEHT AHTE T ATSTE B TNTERA gl T TJars |

¥ TR
faremeff g=ars qeata & oty 73 vy Arfams ]
i, FET TG ATS SNTHT T Tl ?
iil, TR TEHT TIT AT I AHITE < cm & AT 3 SgoIT Fl AFATE HId HIAGAS?

iii. FRTTRTT. TG AT TR T T 9 2

e
TR TECRT TTHTT ST S T Y om TFITS AU a3 bl TRIHTT T 33 1
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TSIIT-3
IELRRE BRIV fuf:
THTE : TS FET : 4
Q'@QT@:W AR IR
TSIEE] : ATATAFRIL TAG Tl ATHA T ey

g fafre Saex
T FeAT AT Tah! stecd AT faremefigs (e e aeq9 ge |

F)  ATATTHIL TAG DI &R [ahTed G HAT07 7 |
F) T T SATLTCHT ATATAHRTL qAg T ATHA (AhTo |

R. R
fohdTe, Thl, FTSCRI TSRS ATAR A e g, PTATa e, &R, ZTAeHT T sTUE TS
ERCELANCIESERICEIE
% ) feremefT a7 qEae T & 9T STos fSaaaeq T 63T Hhiead TS STEd : ATATARL e ]
ohAta R g gr?

T feremefies &1 et SAEE % T @ &l 9947 o SrEAare 97 SAErdasH i
TATUL TETI | TATSURT ST of FSATEE AT WUFT 1/1 cm?® T HITATET GTET SARTERT § T
FTS, TTT ITh ATATARTE TEHT T sATHRATE AT TATUL IE@TIT |

3 cm

5cm

Tgt, TE(l) :5 cm (FFTE T 1/1 cm WUFT Y AT FH1ST AURTT ) TAETE(b) : 3 cm (A=TS
A% 1/1 co % 3 3T FI3T AUHTH )T,

TS ITH AT AT LT ST T T3, TG, STFAT 44, AT FIST S Al TIST HIST T &HA 1

cm* AR 1

I, [ESUaT AT & &A% = 15 cm? g7 1

=5cmx3cm
= TS X ATSTS




TELT, AT &1 &6 (A) = 1 x b §eg A e s@rs |

AR IET]
fremiT gwaTs qeaiad &l AT 79 T Jifees |

i, STTATARTL TE Tl &ATHA [HhTod T 97 ?

TEH

ATATARTL TG FIATFART T THehTod TR ST TS |

qSIISIAT-4
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ELRRE KL fafa:
UFTS @ TS FEAT: U
Q'@QT@:W AR IR
TSIEE] : ATATAFRIL TAG Tl ATHA T ey

g Fafere S3ew:

T FeAT AT Tah! stecd AT faremefigs e e aeq9 ge |

F)  SATATARTE TECHRT Rl ATHA (ARTod |

F)  ATATARTT ST AR T ¥ eerd THET g T4 |
ERE LN EIEIDI AR
fohdTa, Thl, FTSCRI TSRS ATAR A Ed g, PTATa T, &R, ZTAeH T TaT sTUE 1T
ERCELANEIERERICEIE
% ) foremft a1 e T & 91 =g feraaeeq T &7 Hiexd TS STEd : ATATARTL TECH]
SR THahTed G % 3l ?

T feramefigs #1 et SaE % T W@ &l 99q7 o e /7 Aramash? i
TATUL TQ@TI | TATSURT AT Tl AFTS T ATSTE Thed hl HZTAAT AT ATIL SATHATS HT oG,
ST
FrTE(l) 9 cm
F1eT5(b) : 5 cm
TATe, SATATT &l &% (A) =1xDb

=9cmx5cm
= 45 cm?

(1) T SATATT T AR 30 cm2 T T HATSTE 5 cm F A 3T AT I AFTS (HehTel? a@r3 |
T, AT Tl ATHA (A) = 30 cm?

=TS (b) =5 cm
FHTE (1)="?

qATE, ATATART &=THhT (A)=1xb

A

I=+
1=3
T s

F=Ts (1) = 6 cm

¥ qe TR
feremfT g=aTs qeatsa a1 i 73 wor Jfees |
i, THITE = 12 cm, FTSTE = 8 cm WIHT STATAHT & THA (T |

T
ATHATH 313 0 T 1 F G801 (a1 T 7413,



ISIISHT-5
ELRRE KL fafa:
THTS : S FEAT: 4
EIENLE R e ol AT
TSTIE] : TRNHT TELHT &TTHA CERERTN T

¢ fAfe 3T

T FEAT ThaTeheraay stecq w7 faarfies = Famr 9w gase |
F) ST TECHT SR (HenTod G 07 3 |
T T SATATCHT TR TELRT AT (FRTed |

ERE LN EIEIDI AR
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TohaTa, T, AT RIS TATATA TR TR %, (STATE S, &, ETAHT Ta< AU 3T
EREC LRI ERICTILE
F ) faramfl 7T @A i @ AT Toq (S UTeaeq TR AT Hivad TST STE : SATATARTE TEHI
SAHA [T G % 3l ?

T feramigs &1 et SAEE % T @ &l A9 o SrAiare A7 St i
FATUY TETS | FATSUAHT AR f (SIS AT AUHT 1/1 cm? T HITAET HIST SARTERT S T
FTS, TTT ITH STTHTE TEHT =0 sATRA TS |T TATUL @13 |

3 cm
3 cm
T8t T (l) :3cm =41eTs (b) =3
ATETE THAISTS TEL IUH, | =b

FIFA (A) =1x1 = 2

RITETE AT HeT TaT, S UHT ava! 4% = 9 cm? §73 1

=3cmx3cm
= TS X AFETS

THLY, DT AAHA (A) = 12 geg A Ao a@rsd |

AR IET]
it g=aTs qeatsa 1 iy 3 w1 Ffees |

i. ATTHT TE T &ATHA AT T 97 ?

TeF
THTE 8 I TF 2T 3 A T TS |
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qSIISHT-6

oo« =y rfore fafa:

TFTS ;AT FEAT: U

TR : eTHaT AR IR

TSI : LA TEqEE CTH TEh! &HdT a9 ey

¢ Rfre seew:

T FeAT ohaTeherdaht stecd AT faremefigs Ao o a9 gae |
F)TEIHT STHAT T TTCATIT 9 |
@) TECHRT ATAT I RETT T @13 |

R. e
AT FHRTS AT TATTHT =A%, ATTHL AT S2A T

3. feveror e foramaperTa
% ) feremdt a1 @a ia & 91 =g fereaeeq T &7 Hiexd T3 sted 1 o AT +fa
o gm=?
G )TECRT ATAT T TIEATHT STATIA: TELRT AT ATl A T 9T i TRHATIT T ave
T SACTIS, A qrerwg | FaaTe; [Semeigs F7 SETSt User @retl 987 TE T FFHT I
YT T3S ATg T4 &0 |1 F T TST 1 SHAT &1 A JATIAI
)4 fer. 200 ==, for 97 T .o g7 v /| T s




81, 5 for. = 5x 1000 .. = 5000 f.f.
s, 5 for. 200 fAfeor = 5 for. 4+ 200 A fer.

= 5000 fa.for. +200 f.for.

=5200 fa.for.

X TR
fremiT gwaTs qeaiad &l AT 79 T Jifees |
i.3for. 300 M wrwRA M g ?

UEEIR

AT 9 T W7 7.1 T fZoTe T 7135 1

TSIIST-9
oo« A e o
UHTS : 9T FeAT @ Y
TSI « ATIAT IR IR
TSTTE] : AATARIT STE TELEh! AT q9 ¥y W

9 fafere 329w
T FeAT ohaTeherdaht stecd AT faremefige Ao e a9 gaa |
F) ATATAFIE STH TEEEh[ AHTS, AISTE T IATE FaT3A |
) AATTHRT ST TEqE e ATATART G FqATS |

R. R

ATATARTLA GTART TS Tl TATHT ], AT T, ST W,mﬁ‘ |é|, El

AT e
3. foveror RS, RameerTa
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%) Toramft a1 Eae wia & 9T STes fSegaeg T &0 aifead e sred 1 o AT+t

fafor gr=?

T)4 cm THETE, 2 cm HATSTE T 2 cm IATS AUHT RIATHTET & AFAars 1/1 cm T =TIHT

ﬂ‘-qlgf'ﬂll‘i“hl HATRTATE hTdT QT34 |

ST,

Tgt, THITe, AeTe T 3918 1/1 cm B 1
T TERT AT 199 9.0, g7

/ /
/
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TgI, THITS 4 cm, FTETE 2 cm, AT 2 cm F | T TSAT T HTAEAT UHTS AT 8/8 AT 79 UHS 8%
B
TE TR, ATATAHIL S TECHT AHITS ATETS T IATS [0 TT
AHEITE X ATETE X S9TE = 4cm X 2cm X 2cm
=1l6cm3g= 1
STET eI I U1 &1 199 9.5, (1cm3) F 1
HTTT FAT il FTLUTHT, ATATARTE STH TEHT AT (V) = FHTE x AST5 X IATS
F7ET, V = Ixbxh g Wi 3@zl |

AR IET]
faremfT g=aTs qeatsa 1 At 73 wor Frfees |

AITAHRIT BT TE I AFTS, ATSTS T IATS T T g ?

4T
O =% AT AU sieT 319 TEqh! A Ay 13 |
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TSIISHT-£
IELPRERRIIRIG] o
THTS : 79 FEAT: 4
TTSeTdeF : A ol AT
TSTTE] : AR SIE TEEh! AT q9 ¥y W

¢ fafere see
T FeAT ohaTeherdaht stecd AT faremefige Ao e a9 gaa |

F) ST BT TEG ! AT (HahTed o FRTT I |
F)ANHTL ST TEC & AT q¥e el FZeag® I |

R. e
TITHTT FTAD] TS il AATHL TEG, AL AT, SATIHAT FFT , TTSH [ IT1e, [T 71ey oAt

1
3. fveror foers, e
%) foramfT AT @A i @ A1 o3 (Saaaeq a6 4T hivad TS STed ATTTHT
ST TECH! AT I A F 2l ?
qHETS, ATSTE T 39T ITaY WUFRT R 67 1/1 cm cm FT ATTHT FFITS T ATSTS 61 AEETE
T T@T3A |

ST,
Tl , AHTE, AIeTe T39S 1/1 cm B 1 FH T AR a&q &l |
T B I AFTS AT T IATS AAL gl AU geTel
AT AAT (V)= (FSTN)3 T (THIT%)3 T
(V) =3 g2 A= T@ms |

¥.
fremiT gwaTs qeaiad &l AT 79 T Jifees |
i. 9 TH. TFATE TUAT FATHTT TEHT AT (Faret | foremeft g&ars qoatwa it A1iRr A
EEENBEEA

YT

AT 10 T T 7. 2 F T T THTYITT L 4T3 |
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