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Forewords

It gives me immense pleasure in presenting the materials of Pedagogy of Elementary
School Curriculum-I11 Mathematics for Six Month Special Training Programme
in Elementary Education for the primary school teachersin West Bengal, having B. Ed.
/ B. Ed. (Special Education)/ D. Ed. (Specia Education). The materials being presented
have been devel oped on the basis of the guidelines and syllabus of the NCTE.

Care has been taken to make the presentation flawless and in perfect conformity with the
guidelines of the NCTE.

L esson-unitsand activities given here are not exhaustive. Trainee-teachersareat liberty to
plan & develop their own knowledge and skills through self learning under the guidance
of the counselors and use of their previously acquired knowledge and skill of teaching.

Thishumble effort will be prized, if the materia s, devel oped herein this Course-book, are
used by theteachersin thereal classroom situationsfor the devel opment of the four skills
— Listening, Speaking, Reading and Writing of the primary school children.

March-12, 2015 Dr. Manik Bhattacharyya
President, WBBPE,

Kolkata-700091
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1.1 Introduction

RTEAct 2009indicating Right to Free and Compul sory Education for al studentsupto 14 yearshas
been introduced in 2009. It has been stated therethat al studentshaveright to receivether education from
theduly qualified teachers. Thisstatement isequally applicablein theteaching andlearning of Mathematics.
According to NCF 2005, the education should be given to the studentsto enable them to maintain their
daily lifesmoothly. Every student will learn mathemati cswithout fear to acquire necessary competencefor
his/er daily life. Themathemati csteachers should motivate the studentsin thiscontext.
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1.2 Objectives

At theend of thislessonyou will cometo know

e Importanceof mathematicsindaily life
e  Importance of mathematicsto theordinary asalso talented students

e  Theproblemsof teaching learning of mathematicsfromtheview pointsof learners, teachers,
schoolsand curriculum.

e Differentwaysof inculcating interest among the e ementary students.

1.3 Roleof mathematicsin daily life

Mathematicsplaysasignificant roleinthelife of alearner just after his vernacular. Mathematics has
distinguished and indispensableroleintherural and urbanlife, lifeof rich or poor. Role of mathematicsis
very much sgnificant inthedomesticlifeaswel asinprofessond life.

1.3.1 Roleof Arithmetic

Inthe professiona sphere potter, Iabour, tailor, masons, carpenter use mathematics, use numbers. Onthe
other hand distinguished professionalslike engineers, businessmen, industrialists are dependent on
mathematicsfor their works. Mathematicsis categorically important to ascertain the wages of labours,
study timetables of busandrail, e ectric and telephone billsand to take measures accordingly. For the
measurements and keeping accounts mathematicsis necessary. Mathematicsisinevitablein bank, post
office, insurance serviceseic.

1.3.2 Roleof Geometry
Geometry isessential inmanufacturing, planning adesign, abuilding, making furniture, planning roads.
1.3.3 Higher Education & Profession

Not only for counting and auditing, mathematicshasto play agreeter rolein higher education and professiona
lifeof astudent. Science education largely depends on mathematics. Use of mathematicsisgrowinginthe
areaof measurement of time, weight, volume , numerical analysisetc.

1.3.4 Modern Technology and use of mathematics

Many of usthink that mobile and cal cul ators help usto cal cul ate and therefore mathematicsis not so
important for learning. It should beremembered inthiscontext that it ismathematicsthat formsthe base of
those sophisticated instruments. So mathemati cs cannot be neglected.

1.4 EXxercises

1. Namefiveprofessonswhere mathematicisindispensable.
2. Why doesatailor require mathematics?

3. Why doesafarmer require mathematics?

4. Why doesanengineer requiremathematics?
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1.5 Problemsof teaching mathematics

Theproblemsmay bedividedinto 5 categories

(1) Problemsrelatedtolearners

e

3

4)

)
i)

Heterogeneous composition of theclass
Presenceof largeno. of 1% generation learners
Mathematics phobiaof thelearners

Lack of initiativeamong thelearners

L ong absencefrom schools
Disnterestinmathematica calculation

vii) Widedifferencesin thetechniquesof learning at homeand learning in schools

Problemsrelated toteachers

1)
i)
)

Lack of teacher training
Lack of attitudetowards mathematics

Teachersteaching mathematics sometimeswithout necessary expertise

Problemsrelated to schools

Shortage of teachers

Lack of equipments

Shortage of teachers

Morethan oneclassinthe sameroom
Defective eva uation encouraging rotelearning

Formative eva uationsnot awayssystematic

Processoriented difficulty

)

Bengdi pronunciation of counting numbersmakesdifficulty
(mark inconsistency in pronouncing 22,42,52 in Bengali)

Learnersfall to distinguish prime& odd numbers; even & composite numbers
Learnersfail tofind thesignificance of the placevaueof 0.

Itisextremely difficult makethem understand the utility of O whenused asin 0.1 &12.00
0.12-why dowe pronounceit as point onetwo instead of point twelve after the decimal.

Difference cannot bewell understood between 4x6 and 6x4 and like



(5) Difficulty in using mathematicstext books
i) Learnersfail todiscernlargeassembly of charts,diagrams, sketchesinthe books

i) Verba ability of the studentsislimited. So without teacher’ shelp they cannot understand some
places.

i) Letter font used by the studentsislarger than the space provided on the workbook/textbook

iv) In “Search of anumber after loss' (classlll, Math, page-195), ordinary students cannot come
toaheight of crestivity to solvethem.

1.5.1 Removal of MathematicsPhobia:

To remove mathematics phobiafollowing actionsmay betaken
)  Toencouragetheguardiansto send their ward/learnersto schoolsregularly
i)  Toimpart experience based |essons.

i)  Tousecomputers, projectors, TLM, activity based learning ,devel opment of rapport between
teacher and thelearners. Formative eva uation should be more emphasi zed.

152 Exercise
Writetheanswer of thefollowing each within 30 words:

e  Mentionfour causesfor mathematics phobiaamong students
e  What measuresareto betakento removethem?
e Findthedifficultiesof theschoolscausing inconveniencein teaching and learning mathemeatics.

1.6 Motivatingthechildrentolearn strategiesof trainingin mathematics

Important pointsare noted down

e Tomakethestudentsattentive. [ To do that thelanguage of mathematics should besmple, past
experienceof thestudentsshould beexploited. Learner’ senvironment should be used inteaching
mathematics).

e Todevelopthesdf confidenceof thestudents

e Todevelop the analytical thinking of the learners e.g. What is meant by 13x4=? 3x4="?,
4x3=?,0x3="?, 3x0="?

e  Toshow the systematic stepsof reasoning

e  Toencouragethestudents tofreely expressther difficultiesinlearning mathematics
e Toreviselessons

e Toencourage solving aparticular probleminanumber of ways

e Toencouragediscussion

e Toensurethat none of the students are baffled dueto repeated failure
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1.6.1 Principlesof Psychologistson M otivation

Cognitive psychologistslike Jean Piaget and JBruner suggested the use of concrete objectsand activities
inlearning. Piaget has mentioned the stages of sensorimotor & concrete operation and Bruner mentioned
enactiveand Iconicstagesin primary learning. Thestepscan dso beusedinteaching learning of mathematics
a 0. Different educationd technologiesmay aso beusedinthisrespect for concretizing different experiences.

1.6.2 Motivation-Goal and continuity.

Tomaintainthemotivation of thestudentsit should be god directed and sustained. Teacher should seethat
the students do not stay away from practice of mathematics.

1.6.3 Diagnosisof L earning Disability in Mathematicsand toremovethem.

For diagnosing the disability of thelearnersmoreimportanceisto begiven onformativeevauationin
classroom situation. Apart from thisexchange of views, board works, educational technology etc may be
used to remove the weakness of the studentsin mathematics. To removethedisability ET(Educational
Technology) may al so be used.

1.6.4 Exercise
Write True/Fa se againgt each of the statements:

e Todevelop themotivation of the studentsin mathematicsthey may be taught mathematics
occasondly.

e  Thereisnoscopeof discussioninmathematics

e Analytica thinking formsthe base of mathematicseducation.

o  Sdf confidenceistheessentiad component of mathematicslearning

1.7 Know your progress

e  Writethreeutilitiesof mathematicsin the homeenvironment.

e  How doesan ordinary teacher use mathematicsin hispersonal life\Writein thirty words)
e  What arethe causesof mathematicsphobia?

e How wouldyou remove mathematics phobiaof the students? (in 250 words)

e  Writethecharacterigticsof ateacher who can motivate hig’her sudentstowards mathematics(30
words)

o  Writethecharacteristicsof astudent motivated in mathematics(30 words)

e  Student having motivationin mathematics practisesintensively it onceinaweek.
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1.8 Summary

You have cometo learn from the above discussion:

o  Useof mathematicsineveryday life

e  Problemsof teaching mathematicsat primary level from the stand point of mathematics Phobia
and failurein mathematicsand absence of requisitetraining of theteachers.

e  Motivating studentsin mathemetics

1.9 More Exercises

e  How dothedistinguished professiona suse mathematicsindaily life?
e Howdothelay menusemathematicsindaily life?
e Namefiveprofessonsinvolving measurements.

e Mentionfivestepsfor motivating students.
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2.1 Introduction:

Thereare multifariousmethods of teaching learning of Mathematics. But only that method should be used,
whichisenjoyableto the students,which can devel op necessary competenciesamong the students& help
solving problems. Thereare many narrow methodswhich are better in some occasi onsbut unsuitablein
other cases. But constructivist approach isan embodiment of different methods.

2.2 Objectives:

At theend of thelessonyouwill cometo know :

e  How thestudentslearn mathematicsjoyfully

e  How the competenciesmay beacquired through learning of primary mathematics

e  How mathematicscan bemadean organicpart of daily activities, thinking and experience.
e  How problemsof lifeand environment can be solved by mathematics.

e  Useof concreteexperience and educational technology inlearning mathematics.

2.3 Learningtoenjoy mathematics

2.3.1 Psychology based teaching and lear ning of M athematics:

If mathematicslearning isto be enjoyableit isto be executed according to interest, ability and
development of thechild. The curriculum of school mathematics should be child centric. Theload onthe
memory of the children should be minimized. Inthelearning of mathematicsthere should be ample scope
of concrete materialsand activities. Learner should be given freedomin learning. Teaching should be
organized from concrete to abstract. L earning should not be confined to school only, rather it will be
extended to play ground, associationwithfriends, outreach activitiesand leisuretimeactivities.

2.3.2 Useof psychology and reasoning:

Mathematicsisasystematic subject .For development of mathemati csand learning the subject use of
reasoningisvery much essentid. In spiteof theseestablished facts, itisadmitted that if teaching learning of
mathematics are to be effective it should be directed towards the need and interest of the children.
Sometimesthereisconfusononasto what should betaught at first: addition or subtraction. Our traditiona
view istoteach addition first and then subtraction. If learner hasacquired the concept of ‘greater than (>)
andlessthan(<)’ subtraction may precede addition easily.

2.3.3 lllustration of lear ning mathematicsin enjoyableway:

Suppose, our main purpose of teaching isto enablethe children to subtract 6 from 9. Without using
the language subtraction teacher may statethe probleminthefollowing way: How many birdsshouldjointhe
team of 6 birdsto makethem 9. To solvethe problem studentscan add 3 to 6 or they may subtract 6from 9.

2.3.4 Materialsfor lear ning enjoyable mathematics:

Theproblemsof mathematicsareto be sdected fromthedaily life of thechildren. Problemsinvolving
toys, no. of brothrsand sisters; different factsrel ated to neighbouring school s-no. of rooms, windows,
benches, tables, amirahs, caendars; different typesof games. The children possesstwo types experiences.
direct concrete experience of theenvironment andindirect and contrived experiencethat isgivento sudents
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intheform pictures, diagrams, sketchesetc . To makelearning enjoyable concrete problemsmay begiven
tothechildren. Typesof questionsgeneraly asked to the students may bedightly changed. To do that we
may ask the questions: How many flowersarethereif weadd 9 flowersto 5 (five) flowers. Flowersare
very favouriteto the children and henceflowers have been usedinlieu of any other things.

2.3.5 Activitiesfor lear ning enjoyablemathematics

Tomaketheteachinglearning of mathematicsenjoyabledifferent typesof games& work experiences
may bearranged for thechildren:

e  What ismeasure of theangleat each corner of abook?

e  Shyamal isaged 70 yearsand Kamal is50 years. Who will addressby dadaand whom?Why?
e  Whichisgreater between Rs40 and Rs50? Why?

e  Whichisgreater between Rs50 and Rs400? Why?

e Atwhichtimetheanglebetween hour and minute handsbecome acute angle- 3pm or 3-30 pm?

e Thereare twopoints A& B at end of adiameter of a circle. What will betheleast distance
incomingfromAtoB?

e Usngfingersshow 5,7,10,15,18?

e By tapethey will measuredifferent thingsand mention themwith proper units.
Puzzlesfor Mathematics:
There are some problemswhich are smple but seem to be meaningless at first sight:

A manwasaliveuptol*3years. If hisyearsof livingisdivisbleby 3, what wasthe minimum life span of
the person?To do thisuse suitabledigit at the place of the star mark.

Drawingdiagram and useorigami:

The studentswould put different numberson different tablesand on different diagrams ,add or subtract
them, multiply or dividethemto arrive at the desired solution. By folding paper they will producedifferent
figuresand diagrams.

2.3.6 Exercises
Questions:

e Theheight of aman of standard sizeis7m/0.7m/1.5m/15m
e Whatistheareaof the surface of your workbook ? Answer by measuringit.

2.4 Learningthebasicsof Mathematicsat mastery level

A number of studentsleave after the primary education and never proceed for next stageof education. It
isthereforeincumbent upon the society and the school sto devel op appropriate competenciesamong the
primary studentsin mathematics so that they can meet the challenge of daily life even after dropping
schools. These competenciesinvol ve counting, use of number for different purposesaong with somebasic
processesin mathematics-four rules, measurement, use of units, fractions, percentages, proportion, LCM,
HCEF, Profit and lossetc



24.1 Exercise
Questions (Writewithin 25 words)
1. Mention5competenciesin mathematics.

2. What arethe basic competencies which every child hasto master particularly those who
discontinueafter e ementary education.

2.5 Direct Experience Based Method

Every day and every moment achild gathersdirect experience from hisown environment like home,
society, school etc. In hisworld of experience placesof concrete Number and M easurement areto be
identified and thiswill be utilized inthe learning of mathematics. Each problem of mathematicsisto be
selected from the past experience of the students.

Itisto bekept in mind that experiencesof achild at thisage are haphazard, scattered and not systematic.
2.5.1 Typesof Experienceof A Child

Experienceisof two types:- (a) Direct & (b) Mock
(@ Direct Experience
() Domesticaffairsincluding number of brothers, ssters, relativesetc.,
(i) Domesticanimasé& birds, Agricultura land,
() Payingmaterids,
(iv) No. of studentsof the school,
(v) Sports& games,
(vi) Observation.
Onthebas sof above experienceachild may have conceptionsliketal/short, heavy/light and equal/
unequal, conception of number, conception of addition & subtraction, multiplication/division, average,
fraction, measurement and geometric figures.

2.5.2 Mock Experience

By shopping, achild recognizescoin, weight and a so learnsto keep accounts. Through post office
projectsherecognizes*what isenvel opeand what ispost card’ . Again on the basi sexperience of shopping
insmd| shopswithfamily membersthefoll owing teaching may begiventothechildinthehomeenvironment:-

(@ Acquaintancewith coinsand notes.

(b) Counting of coinsand notes.

() Additionand subtraction.

(d) Weightsand measurement.

(e) Determination of pricesof commoditiesetc.

2.5.3. Importance of Experience Based M ethod

() Utilizingthepractical experienceof achild, teaching from concreteideasto abstract ideas may
beeasly given.
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(i) Asthelessonsare based on experience of the child he becomes eager to learn subject like
mathematicswithout fear.

(i) Asaresult, learning becomesclear, meaningful and longlasting.

(iv) Experienceinthedomestic environment becomesintegrated with teaching-learning inthe school
environment of child and therefore, he/she can apply thelearning outcomeinthepractical life.

2.6 TeachingMathematicsasapart of daily Experienceof Children

2.6.1 Different methodsfor acquiring direct experiences
(1) Project method
(2) Activity orientedteaching

(3) Different study Materials- Concept of number, Addition, Subtractionin class one, concept of
planeinclassfour

(4) Condructivism
(5 Problemsolvingmethod
2.6.2 Exercise
Questions (Answer within 25 words)
e Mentionsix direct experienceof thechildren

e Ifachildhasno requisiteexperience how wouldyou help him/her acquirethat experience?

2.7 ProblemsSolving Method

Problem solving method isamethod which solvestheverbd or the symbolic mathematical problem.
2.7.1 Phasesof Problem Solving.

(@ Acceptanceof child'sproblem: - According to achild’ smaturity level hewill accept thepractical
and life-centric problem being inspired by theteacher.

(b) Anaysisof the Problem: - Hewill analyze the problem in some parts. He will observethe
problem meticuloudly (What isgiven and what iswanted) and then proceed for the solution of
the problem.

(c) Datacallectionandtheapplication: - Thechildwill find out the probableways of solution of the
problem on the basisof hisexperience and other acquired experience.

(d) Inference: - If appropriate methods are applied the problem can be solved.

(e Jdudtifiability of theinference:- Thisinference shall haveto beappliedto many other problemsof
the same nature and the result woul d be of same nature.

2.7.2 Advantagesof Problem Solving

(@ Importanceisgivenontheactive participation of thechild.
(b) Power of reasoing and judgement isdevel oped.
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(c) Ability of applicationinthepractical lifeincreases.

(d) Increasespower of decisiontaking.

() Learningbecomesclear, lucidand long-lasting.
2.7.3 Disadvantagesof Problem Solving M ethod

(i) Thereisaprobability of wastage of time.
(i) Thismethod isnot applicableto achild at theimmature stage.
(i) Theremay be probability of disturbanceintheteaching processintheclass.
(iv) Childmay bederailed.
2.74 Examples

(@ Problem:Isittruethat numbersdivisbleby 3areasodivisbleby 6?Anaysisof theproblem:
(i) Choosethenumbersdivisibleby 3.
(i) Choosethenumbersdivisibleby 6.
(i) Whether numbersdivisibleby 6 areasodivisbleby 3?
(iv) Whether numbersdivisibleby 3areasodivisbleby 6?

2.7.5 Exercises
What are advantagesteaching by setting problems?
What arethe stages of problem solving?

Giveexamplesfor problem solving method.
4. Setaprobleminvolving four processesof mathematics

w N P

Collection of data

() Remember themultiplicationtableof 3.

(i) Remember themultiplicationtableof 6.
Onanalysisof thedataand their applicationit appearsthat the numbersdivisbleby 3are3, 6,9, 12, 15,
18, 21 etc. On scrutiny it isseen that the numberslike 6,12 and 18 aredivisible by 6 also, but the numbers

3,9, 15and 21 arenot divisible by 6, because number 6 hasfactors2 and 3, so thenumberslike 3, 9, 15,
21 aredivisibleby 3, not by 2.

Inference: - Numbersdivisbleby 3arenot dwaysdivisibleby 6.

Theteacher may proceed with some other examplefor the solution of the problem for theanalysisof this
problemandto arriveat inference.

2.8 Useof Concreteexperienceand educational Technology in teaching mathematics

At the outset of mathematicslearning it isnecessary to get acquaintancewith digits 1-9. Intheearlier
periodsthedigitswereintroduced with the help of someideasin Hindu religious scripts but they not so
concreteto the students-e.g 3 standsfor three eyesof god,4 for 4four Vedas, 5 for five salvosetc.
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At present the digitsare presented with concrete material sindependent of any culture, asshown below:
1- head,
2-eyes,
3- wheelsof arickshaw,
4-legsof atable,
5-fingersof ahand,
6- pointsonadice.

For grester digitswe can takethe help of fingers, pencils, books, bidsof necklace. Moreover wecan
takethe help of match sticks, abacusetc. Intrinsic valueand placevaue of anumber can aso betaught to
givethe concept of greater than and lessthan. Theideaof odd and even numberscan be given with help of
the previous experience. [deaof fraction can begivenwith help of dividing food, fruits, breadsetc. The
ideaof LCM& HCF can be given on the basisthose divisions. On the basis of the experiences of the
students time, duration, vel ocity, path described etc can be discussed.

Withthe help of acurrency notes, rectangles, angles, cone, different numbersof rodsof windows, banana
trunks, bread, plateetconecan demondtratedifferent geometrical figures. Solid bricks/ marblesmay be
used to furnish geometrical ideas. Table clocks can be used to present theideaof circle, angleand radius.
Branchesof treesor inclination at elbows can demonstrate angles.

281 Listof TLMs

For each class a box made of papers to be kept. In this box necessary materials shall be kept
accordingtothelist of different materialswhichwill beused inteaching the subject content of mathematics.

Sl. TLM CLASS | Tobeused inteachingmathematics
(@) Earthen smdl round ball I Conception of number inteaching
additionand subtraction additionsand subtraction.

2 Stick I Do
(3) Stone & stone chipscollected I Do
from different placesfromsizes.
4 Different pictures. I Do
5) Number card. I Do
(6) Cluster made up of I & Il | Conceptionof 10'splace
10 and 100 units. and 100’splace.
(7) Abacus. I Conception of additionand
subtraction.
(8) Small containersand phialsmade [, 11 & 111 | Conception of measurement of
of glassof different sizes. quantity of liquids, conceptionsof
weight of different materids.
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Sl. TLM CLASS | Tobeused inteachingmathematics
9) Tape made of cloth and meter scale. &V Conception of meter / centimeter.

(10) | Beamof balance. [ & 11 Conception of weight.

(12) Eathenweights. [ & 11 Unit of weight.

(12 Broken brick. | & 11 Conception of unequal surfaces.

(13) | Small round shaped containersor funnels. v Conception of curveand spheres.

(24) | Triangle, quadrilatera, circleand Vv Conception of different geometrical
rectangle made of cardboards. shapes.

(15) Coloring the cardboards &1V | Conceptionof fractions.

(16) | Number chartand multiplication [, 11 & 111 | Conception of addition and
table chart made of art-paper. Subtraction.

(17) Playing with number made of art-paper. [ & 11 Do

(18 Different cubesand ballsmade of soil. IV&V | Conception of sphere, rectangle-

cubeand cylinder.
(19 Base board. \Y Conception of LCM
28.2 Exercise

Some spherical bodiesare used in some games. Mention them.
Circular discsarerequired in somegames. Namethem.

Sikha possesses Rs.40 and Amina Rs 120. If Sikha posses one parts how many parts are
possessed by Amina?

Some concepts are noted below. Suggest TLM for them:

1. Ideaabout10's& 100'splace
2. Addition & subtraction

3. Ideaof irregular surface

4. ldeaLCM & HCF

5. Ideaof fraction

2.9 Know your Progress

Mention three methods by which you can makeyour lesson in mathematicsenjoyable

What competencies should be acquired by the studentsof your locality, who will not continue
study after primary stage?

How would you proceed to make mathematicsan integral part of life process?
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2.10 Summary

Fromthisunit you havecometolearn:

How astudent learnsmathematics joyfully ?

Basic competenciesat mastery level

Learning mathematicsasapart of daily life

Presentation of problemsand the methods of solution

Useof direct experienceand educational technology inlearning mathematics

2.11 Exercises

Comparethe competenciesof amason and acarpenter.

Discusstheroleof Mathematicsinthelifeof astreet child.

How can you teach mathematicsto astudent at amarket place.
Enumerate the competenciesto be possessed by studentsliving near ariver.
Folding apaper how can you demonstrate different geometrical figures?
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3.1 Introduction

Todays society isbased uponinformation and technol ogy where mathematics playsapredominant
role. That iswhy, every country hasincluded mathematicsin school curricula. Inour country aso methemetics
playsadominant rolein school mathematics curriculum. Mathematicsisareasoning based subject. From
thevery beginning mathematicsshould bemadelifecentric, scientific, systematic and psychological inour
schools. We know that every normal child possessestheability of learning mathematics. Arithmetic, apart
of mathematics, involvesnumeras. So numera sand thefour processesform corner sone of mathematics.

3.2 Objectives

After pursuing thisunit youwill cometolearn
(1) Concept of number and place value of numbers.
(2) Fouroperationsinarithmetic.
(3) Classficationof numbersand their comparison.
(4) Ruleof divighility

3.3 Cardinal and Ordinal Aspectsof Number
3.3.1 Real Valuesof Number

Numbersparticularly from 0to 9 can be explained intwo ways.

L et numbersfrom 0to 9 bewritten on paper blocks. If the students are asked to arrange the numbers
systematically, the studentswho have understood the numberswill arrangethe numbershierarchically
from0t09, though Owill indicate nothing inthisperspective. So 0<1<2<3<4....<8<9. Hereintrinsic
valueof lisalwaysgreater than0 and 2 greater than 1. Heresizeof 2 or the quantity expressed by 2is
alwaysgreater than 1. Thisvalue of number isthe cardinal/intrins ¢ aspect of number.

From thispoint of view if we compare 40 and 50, 50 isgreater because 5>4, 5X10>4X10. With similar
reason 500>400.

3.3.2 PlaceValue of Digits

But 400>50 because4isinthehundred's place, S0 400=4X100 but 5isintheten’splace, s0 50=5x10.S0
placevalue changesthe strength of adigit. 4 being placed in hundred splaceisgreater than5intheten’s
place.

We know 1<3<6. But in 136, 1 represents 100(1 in the hundred’s place), 3 represents 30(3 inten’s
place) .Hence 6<30<100

Third Example:
H T U tenth hundredth
1 3 6 . 5 7

The5inthetenth placemeansonetenth of 5i.e. 5/10and 7 indicates one hundredth of 7i.e.7/100
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PLACEVALUEOFO

If wewriteOitindicatesnothing. | f wewrite05, 0 hasno significance or value here. But whenwe
write50it doesno longer indicates‘ nothing' . O placed ontheright of 5 fivegoesto theunit’splaceand 5
goestotheten’splace. Sovalue of Siselevated to anumber tentimesof 5i.e. 50.

3.3.3 Indentifyingnumber or nominal number

House number, roll number and tel ephone number aredl identifying number. Thesenumbersneither represent
any size nor any sequence/rank. They are simply theidentifying numbers. These numbersarecalled
nomina numbers.

3.3.4 Cardinal and ordinal aspectsof number:

In cardinal aspect of numbers 1,2,3 expresses sizes/quantities. If wetakenumberstoindicatelength
, lem<2cm<3cm etc. Sometimesthe number indicatesan individua inincreasing or decreas ng sequence:
8" manisto be considered only after the 7" man. 8" sec isasecond to come after 7" sec. The number
taken to indicatethis priority or sequenceiscalled ordinal number. Sometimesorder of the number
indicatesthequality or priority. Thequality of the second prizewinner isgrester than that of the third one.
Inroman numeralsthe positionsor ordersarewrittenasl, I1,111,1V,V ....(1%,29,34,))

Exercises:;

e Insert‘<’ or ‘> whichsuitablebetween7 & 5.

e Asplacevauewhichisgreater between 7&5in57?

e  Whilerepresenting placevauewnhichisgreater between 7&5in0. 577
e Findthedifferencesamong 8 boys, 8" boy, Roll no.8

3.4 Four Operations(Nature)

Addition, Subtraction, Multiplication & Division
3.4.1Processof addition

In addition the resulting number increases and isgreater than theinitial numbers (no number should be
negativefor thisdiscussion). Both five and seven are positive numbers. Fivefriendsarestting onamoving
bus. At the next stagefive morefriendsjoined them. What isthe number of friendsthen? Thiskind of
processof addition can betaught by direct or contrived experience. The* +' sgnindicatesgrowth. Addition
may take placein different ways: e.g. addition of two or morelengths, volume, weights. It definitely
indicatesthat additionisconcerned with thingsof similar characteristics. 5 penscannot be added with 4
cows. If itisseenthat 5+9= 14, it definitely meansthat 5 & 4 have smilar characteristics. Jean Piaget used
thefollowing examplesfor conceptualizing addition process. Two glasses of identical shape containwater
5unit each. Thenthewater istransferred to ataller glassof same shape. Wherewater looksmore? Why?
Thewater of two glasses has been added in thethird glass. In one container therearefour pencilsandin
the other five. The pencils aretransferred in athird container. What is the no. of pencilsin thethird
container? What istherelation of the no. of pencilsof thethird and first container?; third and second
container? No. of pencilsinthethird container isgreater thanthat in each of 13 & 2™ containers.
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Exercise

1. A student studies2 hoursin morning and 3 hoursat night. How much time does she spend on
study?How doyou get it?

2. Water containedintwo glassesare poured inabowl. Whereisthe quantity of water larger?
3. Whatistherelation between the quantity of water inbowl and any one of thetwo glasses?
3.4.2 Processof subtraction

Subtractionisagradually decreasing phenomenon where somethingisremoved from acollection of
things. Example: Mithu takes away 6 sweet meat from acollection 15in aplate? What isthe no. of
remaining sweat meet in the plate? Herethe no. of remaining sweetmest islessthantheinitia intact no. If
Mithu theoretically wantsto estimate the no. of sweetmeat in the plate what would she do? The process
Mithu wantsto utilize isthe process of subtraction. The phenomenon of subtraction occursin our
environment invariousways. After festival, no. of relativesdecreasesin our house. Whenwedistribute
toffesamong thefriendsthe no. decreases. When we consumedrinking water fromwater bottleit decreases.
Thesearea so theexamples of subtraction. Oppositely when festival startsrel ativescomesor when wefill
up bottlewith water, it becomesaprocess of addition. Addition, thus, becomes aprocess oppositeto
subtraction.

That addition isopposite to subtraction may be given by the following example. Mantu hastwo
books .Odud gives him three books. What isthe no. of books in the possession of Mantu? (It isthe
example of addition).If Mantu returnsthe booksto Odud after use. What isthe no. of booksin the
possession of Mantu? Definitely two ( Thusit isan exampleof subtraction). Thussubtraction processis
oppositeto addition. Symbolically it may berepresented asA+B=C ( A added with B givesC ). Hence
A=C-Bor

B=C-A (when B or A iswithdrawn, A or B returnsrespectively)
Exercises:

(1) Givetwoexamplesof subtractionfromour daily life.

(2) Giveexamplesto show that addition and subtraction arethe opposite processes.
343 MULTIPLICATION

Repeated sum of anumber iscalled multiplication. We want to add anumber (3) four times. Thenwe
should write 3+3+3+3=12. It may bewrittenin adifferent way i.e. 3x4=12. Here‘x’ signis concise
version of +sign. Thismeans 3isadded 4 timesor 4 times 3.Again 4+4+4=12. |t can bewritten as
4x3=12. Thismeans threetimes4.S0 3x4=4x3. ....(1)Wecan atethisequality as4 times3isequal to
3times4.

L et usexplorethe processfor multiplication with 0. 4x0isameaninglessprocess. It may at best
mean that 4 hasnot been considered at all. But whenwewrite 0x4, it hasameaning. HereOisadded 4
timesto giveresult 0. Following theegn. (1) wemay write 4x0=0x4.

Exercises:
(1) Whatismeant by 5x4?
(2) Whatismeant 4x57?
(3) Whatismeant by 0x6?
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3.4.4 Division

Inthe processof divisionanumber hasto besplitinto ano. of equd parts. If weliketodivide 12 into three
equal parts, wewriteit as 12=+3, here there is no remainder. When there is remainder the following

process has to be adopted. We like divide 67 with the help of 6 so that each part of thedivisionisan
integer, inthat casearemainder may beleft.

1 1
6l6 7
6
7
6

Exercises:
1. Whatistherdationamongdividend, divisor, quotient, remainder?
2. Inordinary division processwhichisgreater-Divisor & remainder ?

3.5 Pedagogy of four operations

3.5.1 Ruleof Addition

For addition thelearner hasto acquirethebasic skillsof addition
11 1 1 1 1 111

1 2 3 4 5 6 789

2 3 4 5 6 7 8 910

kkhkhkkkhkkkhhhkkhhhkhhhkhhhkhkhhhkhhhkhhhkhdhhkhdhhkhdhhkkhdhhxkxx

2 2 2 2 2 2 2 2
2 3 4 5 6 7 8 9
4 5 6 7 8 91011

R R R R e e R R o R R R R R Rk ke e R R b o o b b e e R R R o S

3 33 3 3 3 3
345 6 7 8 9

6 7 8 9 10 1112

R R Rk R R o R o R R R R R R ke e R R b R o R R R R ok e e o

i.el+l=2. 1+2=3,....... 1+9=10Inthese skillsstudents|earn to add different basic numbers. Herethe
18 no.issmaller andthe2™islarger. If the 13 oneislarger and the 2 oneissmaller, astudent hastolearn
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36 skillsmore. For adding numberswith O 19 moreskillsareto be mastered like 0+0,0+1=1, 0+2-=2—
—.Inthisway 100 skillsareto be mastered by the childrenfor learning addition.

Sepsof learning addition
1% Sep: Counting no. of beadsor counting no. of flowersdrawninapage studentsmay start addition.
2 Sep: Sum of onedigit no.inacolumn

1

2

3

6

Third Sep:  Toadd onedigit number with two
digit number so that the sum doesnot exeed 9inany column.

2 3 1 4
4 5
2 7 1 9
Fourth Sep: Sumof two 2 digit numbers.
4 3 3 5
2 5 6 3
6 8 9 8
Fifth Sep:
Sum of two 2 digit numberswith sum of unit’splace being greater than 10
4 7
3 4
8 1
Sixth Sep:
Sum of two 2 digit numberswith sum of ten’s place equal to 10 or greater than 10
4 7
5 4
1 01
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Seventh stage: Complex addition: Sum of two digit and 3 digit numbers

5 3 8
2 0 8
7 4
6 3
8 7 9

3.5.2 Subtraction

1% Step: To subtract O from thenumbers0to 9
To subtract 1 from numbersl-9

Tosubtract 2 from numbers2-9

To subtract 3 from numbers 3-9

To subtract 9 from numbers9-18
All theseformintota 100 skills(for subtraction)
24 step: Simple subtraction without borrowing

4 8 2 5
2 3 1 3
2 5 1 2

Third step (a): producing changeinthe processand not inthe subtraction
83=80+3=70+13=7(13)

59=50+9 =5 9
2 4
(b) By changing subtrahend
83 = 8 13
5 = 6 9
2 4

3.5.3 Multipliction

Different processes arethere but only two processesareimportant
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Method-1 753 x 358

\l
ol
w

2 6 9 5 7 4
Inthisprocessmutiplicationisgradually donefromright to left.
Method-2 753 x 358

7 )
5 8
5 Here 753x8 = 6024
753 x50 = 37650
4 753 x300 = 225900

753(300 + 50 + 8) = 269574

Heremultiplication startsfromleft toright. Thefirst multiplication valueisplaced beneath themultiplicand.

3.5.4 Rulesof Division
Generaly to processesarethere.
(2) Traditional Method & (2) By using factors
(2) Traditional Method:
1 7

58 7
S

3
3

NOT N

The advantage the method isthat number of digitsof the quotient can be estimated by the position of the
firstdigit of thequotient.
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(2) By usingfactors

Indivision by factorsunder thisrule, thefactorsof thedividend are used to successively dividethedividend
and ultimately thereminder isfound.

326 + 15

15=3x5

15 hastwo factors

3| 326

5| 108 — Reminder 2
21 — Reminder 3

Quotient=21.
Reminder = Reminder 2 + Reminder 3 x 1st divisor

=2+3x3=11
Exercise:
(1) How many basic skillsaretherefor addition?
(2) Giveexamplesof any two of theabove skills?

(3) Giveexamplesof any two skillsof subtraction?
(4) Why ismulipication considered asthe preciseversion of addition?

(5) Giveanexampleof theprocessof division.

3.6 Factor and Multiple

Beforegiving the concept of factor and multiple, aproblem may be presented to the children. Two brothers
camefrom Delhi by Rajdhani Express. One hasticket and another has food. One boarding at Kolkata
bound Rajdhani and another boarding at Howrah bound Rajdhani. First train stopped every after three
stations and second train stopped four stationinterval. Now ask to the children wheretwo brotherswill
meet.

Factors: A given number isdivisible by other numbers. Thenthese numbersare called thefactor of the
given number, e.g. - thefactorsof 12 arel, 2, 3, 4, 6, 12. Remember the number of factorsof anumber
isfinite.

Multiples: The numberswhich aredivisible by agiven number are called the multiples of the given
number e.g. 4,8, 12, 16, ...... arethemultiples of 4. Remember, multiplesof anumber areinfinite.

3.6.1 Primeand Compositenumber with thehelp of factors
The number of factorsof primenumber aretwo - 1 and that number. Number of factors of acomposite

number aremorethan two. 1 isneither primenor composite.
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Primeto each other

If thereisnocommon primefactor of two numbers, they arecalled primeto each other. e.g. - (2, 3). One
prime and other composite may become prime to each other. e.g. (7, 8), (5, 9) etc. Two composite
numbers become primeto each other. e.g. - (8, 9), (24, 25).

Remember :-
(@ Two consecutive numbersareaways primeto each other.
(b) Multiplesof anumber aredivisibleby itsfactors.
3.6.2 Differencebetween factor and multiple
(@ Factorsdividethenumber ; multipleisdivisibleby thenumber.
(b) Factorsarefinite; multipleareinfinite.

(c) Factorsarelesser or equal thenumber ; multiplesareequal or greater than the number.
(d) 1listhefactor of every number ; 1isnot multipleof any number except 1.

3.6.3 Twoprimenumbersareprimetoeach other, but theconver seisnot true

Thereisno primefactor of aprimenumber other than the number itsalf. Again coprime number have
no primefactor. So, two prime numbersare alwayscoprime. e.g. (5, 7), (3, 7) etc.

The converse statement isnot alwaystrue. e.g.-

(@ Two composite numbers which have no common prime factor are coprime. e.g. -(8, 9),
(15, 14) etc.

(b) Onecompositeand other prime numberswhich have no common primefactor area so coprime.
e.qg.(7,8),(5,9) etc.

So, converse statement isnot alwaystrue.
Exercise
e Whatisnumber of factorsof 12?What are these?
e What isthe number of factorsof 13?What are these?
e  What isthenumber of multiplesof 12?What arethese?
o \What isthenumber of multiplesof 13?What arethese?

3.7 Patternsof number

3.7.1 Number may beof twotypes
Integer(1,2,3,4....) and fraction(1/2,3/7 etc)
Fraction are of two typescommon fraction & decimal fractioin

Common fraction: When anumber issplit into any number of equa parts, then each split part (other than
integer) arecommon fraction.

Proper fraction1/3, 4/5. Here numerator islessthan denominator
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Improper fraction 5/4,7/6.Here numerator isgreater than denominator
Mixedfraction2 1/6, itisamixture of proper fraction and integer
Decimal fraction:

1. Commondecimal: Whenanumber issplitinto any 10/2100/1000 ..equal parts, then each split
part (other than integar) aredecimal fraction. Decmal number startswith decimal point after unit’splace:
4/10=0.4, 4/100=.04, 4/1000=.004, 56/10=5.6, 56/100=0.56

2. Incompletedecimal=3.73776811...
3. Recurring decimal 20/3=6.6666....=6.6
3.7.2  Other typesof numbers:
1. Evennumbers. Numberswhich aredivisbleby 2 areevennumbers. 2,4,6,5, ...
2. Odd Numbers: Which arenot divisibleby 2: 3,5,7,9,.....(1isnot considered as odd number)

3. Primenumbers: Which arenot divisible by any number other than one and the number itself.
[2,5,7,11,13,17,19,¢etc]

4. Compostenumber: Thenumberswhich aredivisbleby integra numbersin additiontooneand
thenumber itself are composite numbers. The composite numbersare4,12,15,18 etc

5.  Thenumbersgreater than 0 arepositive numbers. Example 1,2,3,4, 0.1, 2.3, 0.0001
6. Thenumbersless than0 arenegative numbers. Example-1,-2,-3,-4,-0.1,-2.3,-0.0001

7. Rational number: If any number or theroot of anumber can be expressed astheratio of two
integers (p/q) , the number or theroot issaid to berational. e.g v4=2/1, 9=3/1, 4/9=2/3, 2
Y5=5/2

8. Irrational numbers 2=1.414..... can not be expressed intheform p/g. Soitisanirrational
number.

0.=1/3isa rationa number.
Exercise:
1. What areproper andimproper decimal ? Give one example of each.
2. Giveexamplesof common and decimal fraction.
3. Giveanexampleof aprimenumber.
4. Whyis2caledaprimenumber?

3.8 Approximation & Estimation

Two Problems:
Approximation: Sometimeswe cannot get definitequotient by divisoneg. 263. Thequotient =8.66.. ..
We have no coin of any denomination below 1 rupee. Supposethe cost of apair of napkinisRs57=00

Generally wewrite the quotient above as 8.66. We pay Rs 28.00 for one napkin, stated above.
Thesearenot theexact values. Yet these val ues serve our purposewell. So these are called approximate
values. 2=1.414...... But for all practical purposeswewriteit as2=1.414
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Thisisalso the approximate val ue but not the exact onebecausethat is unavailable. But thisvalueis
very much near thetrue value and servesthe desired needs. So thisvalueisan approximatevalue.

3.8.1 Estimation .

Radhanath Skdar, alegendary surveyor of our country, just by observing the shadow of acliff claimed
it to bethe highest pesk of theworld. Afterwards accurate measurement was carried out and theassumption
of Mr Sikdar wasconfirmed. Thispeak or cliff waslater called Everest. Similarly Situation may arisewhen
actud precison measurement isnot poss bledueto severd difficultiesbut ameasureisvery much essentia
Inthiscasewemake an estimation of thevaue of the object, beit length, energy, height, volume time,
weight/mass.. Inflood emergency, we haveto know length of adamaged road or aportion of treebroken.
We haveto find mentally and but reasonably those measureswhich stand very much near the correct one.
Wewant to know the height of our classroom. Sometimes measuring instrumentsare not availableto us,
time for measurement isvery short and we have to be satisfied for the time being with the value of
measurement on the basi s of our experience and reasoning. No doubt such mental measurements may
have someerror.

Thosewho can compare mentally but effectively two sets of times, lengths, volumes, areas can
moreaccurately statethe results of measurement beforetheactua measurement. In estimation an unknown
measure has to be compared with already measured ones or any standard measurement. It isto be
mentioned that estimation isafirsthand measurement and should befollowed by actual measurement as
and when possible.

Questions:
1.  Whatisapproximation?What isitsnecessity inour life?
2. Why doyourequireestimationin measurement?
3. What method would you useto teach estimation?

3.9 Application of numbers& four rulesin our daily life

Application of numbers:

I n home ; numbersof windows,doors,books, quantities of vegetabl es,counting timesetc

In schools:Number of students, teachers,rooms, their windows and doors,black boards,chairs
I n environment: No. of birds, trees, ponds, animals, buildingsetc.

In Market: No. of fruit packets, packet of salts, weight of fishes, sweet meats,

I'n constructing buildings: number of bricks, no. of rods, no. of flats, etc.

Application of ruleof four:

Addition: Inthe casesof Consumption of enrgy daily and monthly, useof ricedaily and monthly, total cost
inmarketing daily, montly and annualy.

Subtraction: Inthecasesof Income, expenditure & savings, income statement of an office, purchased &
used fertilizer; transactionin Bank, Insurance & Post Offices.
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Multiplication: Inthe cases of Payment of energy bill , monthly cost of rice, total cost for edibleail,
cost of bricksfor theentire building, total monthly transport cost, time and distance etc.

Division: to know therate of expenditure, cost of travel per day per head, sharing expenditurein picnic,
tofind thedensity of matter, tofind thevelocity weusedivision.

Exercise:

1. Show how doweusefour rulesin marketing. Glveoneexamplein each case.
2. Howdoweusemultiplication and divisioninour kitchen?
3. How doweusedivisionwhenweareontour?

3.10Know your Progress

1. Whatiscardinal aspect of number?Givean exampleof it.

With an example show subtraction isoppositeto addition.

What ismultipleand factor?

How many factorsare possessed by aprime number?

What isdecimal fraction?Write seven partsof hundred inamathematical form.
What i s positive number?Which oneisgreater between-3and 0.1?

What ismeant by approximate val ue of anumber?

Show how do thefour operationstake place on dining table?

O N O~ WD

311 Summary

Inthisunit following concepts have been discussed:

e Number and numerals. Every number representsaval ue or quantity which indicateswhether
that number isgreater or smaller than other number. Thisisthe cardinal aspect of number.
Sometimesnumber isused to indicate position e.g. 13,2, 3" etc. Here position rather than
vaueisemphasized . Sometimesnumbersare used aslabeling (Nomina numbers).

e  Concept of addition and subtraction which are oppositely directed.
e Factorsand multiples
o  Different typesof number-integer, fraction, decimal fraction, rational andirrationa numbersetc.

e Edtimation (to mentionthevalueof some quantity by comparing with astandard onebeforeany
rigorous measurement )

e Useof numbersandfour rules
e  Teaching method of four rules.

3.12 More questionsfor exercise

e Mentiontwoinitial stepsfor teaching addition
e Mentionfiveareasof lifewhereuse of number isindispensable
e  Whyisitmoredifficult toteach division process?
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L esson Unit -4
M easur ement

Lession Unit
4.0 Measurement
4.1 Introduction
4.2  Objectives
4.3  Scopeof Measurement
44  Generd Measurement
4.5 MetricUnitsandtheir mutua relation
4.6  Solutionof different Problemsindaily lifeand their solution
4.6.1 Solutionof Problemsrelated to Mathematics

4.7  Method of Teaching Measurement
4.8 Summay
4.9 Know your progress

4.10 Morequestions

411 Exedss

4.1 Introduction

For selling and purchasing, to determine exact cause of some situation, to make acompositionto
make something new, to know the structure of a body, to measure velocity etc we require precise
measurement. Asamatter of fact we haveto measurelength, mass (weight), time, area, volumein most of
thetime,

4.2 Objectives

Thisunit undertakesdiscussonon:

e  What arethe advantagesof measurement?

e  Whichof thequantitiesaregenerally measured?
e  Maetricsystemof units.

e  Problemsrelated measurementindaily life.

e  Teaching of method of measurement.

4.3 Scopeof measur ement

Inorder to get preciseinformation of an object werequire measurement. In order to perform awork
inacost effectiveway and in reliable way measurement isamust. Earlier in our society therewasno
measurement and exchange systemwasprevaent inthe society .
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With the devel opment of scienceand technol ogy when economic devel opment cameinto being measurement
became essentia even to the sundry. Measurement today isnot limited to foodstuff, domestic necessities,
road, transport. Itisalso extended to micro dimensionslike electron, virus, bacteriaand macro dimension
like cosmic distances. Very small and very large distances are measured in laboratories and the technique
of measurement iscomplex. In comparison to that the measurementsin our daily lifearesmpleand these
are concerned with measurement of distance, time, volume, area, vel ocity, weight etc. These measurements
includesolid, liquid and gases. In order to expresstheresult of such measurementswerequire value of
measurement and the proper unitsof measurement.

4.4 Measurementin General

Among themeasurable quantitiessix fundamental quantitiesare considered
1. Length

Mass'weight

Time

Temperature,

Intengity of light,

Strength of Electric current.

o 0o ks~ wbd

Measuring scale of 1% three quantitiesare available to usviz, measuring tapefor length, common
balancefor mass& watch for time. Some more measurement are associated with aredaily life: Relative
Humidity, Blood pressure, blood sugar. Such measuring insrumentsare easily availableto urban people.
Electric meter hel p usto measure the € ectric energy consumed by any consumer.

4.5 Different typesof metricunitsand relation amongthem

Thefundamenta unit for massiskilogram, for length metre, for time second.
Unitsfor length:

Thesuperodinateunit of lengthiskilometer. The subordinate unitsarecm, mm. Therelation among them:
1km=1000m,1m=100cm,1cm=10mm

Unitsfor mass: Thesuper ordinate unitismetrc ton & subordinate unitsare gram, milligram
1ton=1000kg, 1kg=1000gm,1gm=1000mg

Time: The Super ordinate unitsare minutes, hours, days

1day=24 hour, 1hour =60minute, 1minute= 60 sec

Unitsfor volume

Unit of volumeiscubic metre(n?). For measuring volumeof liquid generdly theunitsused arelitre, milliliter (ml)
1 cubic metre= 1,000,000 cubiccm

1 cubic centimeter = 1000 cubic millimetre
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Unitsfor area
Metric unit for areaisHectare
1 Hectare=100mx 100m=100,00 square metre

4.6 Solvingproblemsrelated tomeasurement in our daily life

In case of any troublearising out of measurement we caninform the appropriate authority to take
necessary actions. Wemay takethehelp of physicianto report anomaly in blood pressure, for any problem
arising out of purchase we may approach the consumers forum. We must have awarenessregarding
measurement and process of measurement.

If wecomeacrossany socid problem rel ated to measurement wemay approach appropriate authorities
for redresses.

46.1 Mathematical problemsrelated to measurement
e 1.090litreisadded to 700ml of kerosene. What isthetotal volume?
Solution: 700 ml =0.700 litre So total volume=1.090+ 0.700 =1.790litre
e Thelength of aroadis2km 400m. Theroad has beenincreased by 1.3 km. What isthetotal

length of new road?
Solution: 1.3 km=1 km 300metre. Total length of theroad = 2 km 400 m.
+ 1km 300 m.
3km 700m

4.7 Method of Teaching M easurement

Hereweshall mention only themeasurement of length, mass& time
Objectives. Studentswill

e  beacquainted with different typesof measurement
e  mentiondifferent unitsof measurement
e beacquainted withinformal measuring technique
e acquireskill of measurement
TLM: Spring balance,pen, ruler, mobile phonesfitted with stop watch etc

Presentation

e  Whichoneof thedot pensislonger?
e Howmuch?

Teacher will discussthe method of presentation and use of ruler to measurethelength. Studentswill
participateactively inthemeasurement insmall groups. They will discussamong themif and when necessary.

Teacher will advisethe studentsto use appropriate asa so convenient unit of length.
Thistechnique may a so be extended to the case of measurement massandtime.
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Teacher will dicit responsesof the studentsin respect of following issues:

e  What moremeasurementsdo you requireinyour daily life?
e  What measuring instrumentsdo you requirefor them?
e What unitsdoyou requirefor each of them?

They will writein their workbooksthefollowing inthetabular form:
Mesasurablequantities, corresponding measuring instrumentsand units.

4.8 Summary
We havealready learnt

e  Stuationswheremeasurementsare essentia
e  Themessurementswhichwerequiredaily

e  Different unitsin metric system. Relation between subordinate and super ordinate metric units
e.g. thereation between metreand millimetre.

e  Method of teaching measurement and how to measurewith precision.
e  Problemsreatingto measurementindaily life

e  Method of measurement, measuring instrumentsand

e  Accuracy inmeasurement

4.9 Know your progress

e  Findrdationamong themetric unitsof length.

e  How many secondscontainedin asolar day?

e  Mentionthemetric unitsrelated to volume?

e  Mentionasituation where precise measurement of timeisof utmost necessity?

¢ Inorder to measurethe distance between home and school mention aninteresting techniqueto
your students.

4.10Morequestions

e Maentionthedifferent occasionswhereyou can adviseyour studentsto measuretime.
e  Writehow youwouldteach your studentsaddition and subtraction related to time.

4.11 Exercise

e  Writethedifferent scopes of measurement inour home.

e  Inour common lifewhich measurementsare of greatest importanceto us?
e  What arethemeasuring skill spossessed by acarpenter?

e  What arethemeasuring skillspossessed by agrocer?

e  Mentionthedifferent metricunitsusedinour daily life?

o What typesof measuring difficultiesoccur inour daily life?
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L esson Unit-5
GEOMETRY

Lession Unit

50 Geomery
5.1 Introduction
52 Objectives
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5.1 Introduction

Geometry isthemost important branch of mathematics. A child can develop his/her thinking ability,
reasoning ability, logicd ability by observing and usng themathematica property around his’her environmen.
Thethingsthat he/she seesaremainly solid, surface and planearea. Every person requiresaminimum
knowledge of geometry for measuring any type of quantity that he/shefacesindaily life. Person like
carpenter, massion etc are required to have minimum geometrical concept for hisprofession.

5.2 Objetives

After reading thischapter youwill learn—

@)

Concept of geometrical figure.

(2) Concept of surface, typesof surface.

3
(4)

Concept of line, line segment, angle, typesof angle.
Clear concept about triangle, quadrilateral, parallelogram, circleetc.

5.3 Natureof geometrical concept at primary level

@
()
(©
©
©
®

@

The concept should be child centric.

Thecontent matter must comefrom thethingsin the environment.

Learnerscan easly explain, anaysethe contentsby activity.

Thethingswhich arerequired in different professions should beincluded in the curriculum.
Organisation of curriculum should be based on direct experience of the children.

Concepts should be cleared by giving enough real examplesnot giving so muchimportanceon
definition.

The content should be organised inthe curriculum from smpleto complex.

5.4 Listof geometry contentsat primary level

@
(b)
©
(d)
©

Solidssuch as- book, cube, parallelopiped, sphereetc.

Surfaceand their types.

Point, line- straight lineand curved line.

Planefigure, geometricfigureand their natureas- triangle, quadrilaterd, circle.
Angleandtheir types.

5.5 Presentation - Solids

Materialsrequired - Box, Book, Dice, Pipe, Can, Marbleetc.

Theteacher firgt distributesthe materialsamong students and ask them name and number of surfacesof the
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materias. Then makeatablelikethefollowing -

Dice - cube - 6 planesurfaces
Box - Parallelopiped - 6 planesurfaces
Book - Parallelopiped - 6 planesurfaces
Rod - cylinder - 2 planesurfaces
1 curved surface
Bdl - sphere - 1 curved surface
Bananacone — cone - 1 curved & oneplane surface

So, we can say that thingswhich havelength, breadth, height and occupy some spacesarecalled
solids. The upper part of these solidsare called surface. A surface haslength and breadth, but no height.
Therearedifferent typesof surfaces- Plane surface, Rough surface and Curved surface.

Planesurface- Surfacewhichisregular but not roughiscalled plane surface.
Rough surface- Surfacewhichisnot regular isrough surface.
Example- Broken stone.
Curved surface- Surfacewhichissmooth but curvediscalled curved surface. Example- Football, Marble.
Now teacher can ask following questionsto classify the surfaces—
(1) What typeof surfaceisof mirror ?
(2 How istheupper surfaceof abrick ?
(3) What typeof surfaceisof amarble?
(4) How many surface arethereand what arethey ?
(5) What isthedifference between plane surface and rough surface ?
(6) What isthedifference between rough surfaceand curved surface ?
(7) Giveoneexampleof each of plane surface and curved surface.

5.6 Line

Draw two figures and then ask studentsabout thefigures.

- ” /\/—\
Straightline Curvedline

A lineisageometric figure which haslength, but no breadth and height. There aretwo typesof line-
straight lineand curved line. A linewhich doesnot changeitsdirectioniscalled straight lineand theline
whichawayschangesitsdirectioniscalled curvedline.

The continuousmotion of apointinaplanegeneratesaline. Lineistherefore, assembly of infinite number
of points.

A planeisgenerated asaresult of trandation of astraight line.
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Propertiesof straight line:
(1) A draightlineisconstructed withinfinite number of points.
(2) Ithaslength, but no breadth and height.
(3) Itdoesnot changeitsdirection.
(4) It can beextended both sidesendlesdly.
(5) A straightlinecanbedrawnonly onaplanesurface.
(6) A sraightlineintersectsanother straight lineonly at onepoint.
(7) Only onedtraight lineisdrawn through two points.

Propertiesof curved line:

(1) A curvedlineiscongtructed withinfinitenumber of points.

(2) Ithaslength, but no breadth and height.

(3) Itdwayschangesitsdirection.

(4) Itcannot alwaysextend on both sides.

(5) It canbedrawn on planesurface, curved surface and rough surface.

(6) Onecurvedlinecan passthrough afixed point once or anumber of times.

(7) Two curvedlinescanintersect each other one or moretimes.
Above properties can beverified inthe school at different functionsof the schoolssuch as—
Annual sports, Drawing, Folding of paper etc.

When agtraight lineextendsin onedirection only starting fromapoint, thelineiscaled aray (in anaogy
withoptica ray)

Linesegment : Part of alineiscalled line segment.

AN

A B C D

> J—
Intheabovefigure, AB isthelineand CD isline segment.

Point : Wheretwo straight linesintersect each other iscalled apoint. A D
Two straight lineshaveintersected each other at O called point. Such pointsexist

at thecorner of aroom, table, board etc. A true point haslocation but not length, O

breadth and height. C B

5.7 Angleand itsclassifications

Theteacher can givethe concept of angleinthefollowingway of activity —
Materialsrequired— Stick, pin.
Description—
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Step - 1—-Taketwo sticks of equal size.

Step - 2—Fixed oneend of the stickswith apin.
Step - 3—Hold one stick on the paper.

Step - 4—Movefree end of another stick.

Now you can seedifferent typesof figuresare constructed like—

0] (i) (il (iv)
Now ask questionsto your students—
(1) Inhow many pointstwo sticks meet ?
(2) Arethegapsbetweentwolinesawayssame?

So, if two gtraight linesmovesin two directionsfrom afixed point, then thegeometricfigureiscaled angle.
Thefixed pointisknown asvertex and theline segmentsare called sidesor armsof theangle.

Remember that degree(°) isused for unit of angle.

Fromtheabovefiguresit isobserved that the gaps between the sides are different. So according to the
measures of the gapstherearefive different typesof angles. Such as—

(1) Acuteangle-whosemeasureisgrester than 0°, but lessthan 90°.

(2) Rightangle- whosemeasureis Q.

(3) Obtuseangle- whose measureisgreater than 90° but lessthan 180°,
(4) Straight angle- whosemeasureis180°.

(5) Reflex angle- whosemeasureisgreater than 180° but lessthan 360°.

5.8 Activitiesfor classification of angles

(1) Byfoldingor cutting of paper.

(2 By aranging studentsintwo rowsduring play.

(3) Byusingteachingaidslike- ruler, planefigure, solidsetc.
(4) Fencing, plotting of land.

5.9 Classification of anglesaccor dingto special mutual relationsof two angles

Complementary angles- If the sum of two anglesis 90°, then each angleis complementary angleto
other.

Supplementary angles- If the sum of two anglesis 180°, then each angleis supplementary to others.

Vertically oppositeangles- If two linesintesect each other, then the angles on opposite sides of the point
of intersectioniscalled vertically oppositeangles.
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Corresponding angles-

If agtraight lineintersectstwo straight lines, then theangleson the same side of thetransversal- oneexterior
and other interior are called corresponding angles.

/

/

Alternateangles-

/

L

/

If agtraight lineintersectstwo straight lines, then theangleson oppositesidesof thetransversal - both being
interior anglesare called dternate angles.

Adjacent angles-

If two angles have acommon vertex and acommon arm and lieson both sides of the common arm, then
theanglesare called adjacent angles.
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5.10 PlaneFigure

A figure on aplane bounded by straight linesor cuvred linesisknown asplanefigure. Asfor example-
Triangle, Quadrilaterd, Circle, Polygon etc.

5.11 Triangleanditsclassification
Materialsrequired - Ruler, Stick, String.
Description - Takesticksof different sizes. Tied the stickswith stringsin thefollowing way -

VAN

0) (i) (ii) i)

Questions-
(1) Whatisthename of the planefigure bounded by threelines?
(2) Measurethesidesof each figureand writetheir measures.
(3) Inwhichfigurethemeasuresof threesidesareequa ?
(4) Inwhichfigureoneangleisobtuseangle?
Equilatera triangle- A trianglewhosethreesidesareequal.
Isoscelestriangle- A trianglewhosetwo sidesareequal .
Scdenetriangle- A trianglewhosethree sidesare differnt.
Right angled triangle- whose oneangleis 90°.
Acute angled triangle- whosethreeanglesareacuteangle.
Obtuse angled triangle- whose one angleisobtuseangle.

5.12 Practical work ontriangle

(1) Construct triangle by cutting paper or hardboard.

(2) Byfolding paper.

(3) By constructing soild modelswith clay and showing their surfaces.
(4) Bydrawingtriangles.

(5 By arranging studentsintriangular rowsduring play time.

5.13 Quadrilateralsand their classification

A planefigurebounded by four straight linesiscalled quadrilateral.

0) (i) (i)
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Theabovefiguresareexamplesof quadrilaterals.

A quadrilateral whosefour sdesareequal and al anglesareright anglesiscalled squarefig. (iii). Thereare
different typesof quadrilateral saccording to relation between sdesand angles. Example- Square, Rectangle,
Pardldogram, Rombus, Trapezium.

Trapezium - A quadrilateral whose one pair of oppositesidesareparalle iscaledtrapezium. ABCD is
atrgpezium. D C

[

A B

Par allelogram - A quadrilateral whose both pairsof oppostesidesare pardld iscalled paralelogram. In
thefigureABCD isaparallelogram, whereAB || DCand AD || BC.

D C

[/

A B

Remember -

() Oppositesidesand oppositeanglesof aparalelogramareequal.

(i) Thediagonalsof aparalelogram bisect each other.
Rectangle- A parallel ogram whose one angleis 90 iscalled rectangle. ABCD isarectangle,
where 2 DAB =90°.

D C

A B
Remember :
All rectanglesare parallelogram, but al parallelogram arenot rectangle.

Rhombus- A parallelogram whose adjacent sides are equa is called rhombus. ABCD isarhombus
whoseAB =AD.

D C
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Remember -
() Rhombusisaequilateral quadrilatera asitsfour sidesareequal.
(i) If oneangleof arhombusis90P, thenitissquare.
Practica Activity :
(1) Byfolding paper.
(2) By constructing solid modelswith clay and by showing their surfaces.
(3) Intheplay ground.
(4) By gardening, making road.

5.14 Circleanditsparts

The closed path made by amoving point keeping equal distancefrom afixed point onaplane surface
iscdledcircle.

Sincecircleisaclosed curvedline, it dwaysmakesabounded planearea. Thisplaneareaiscaled circular
disc. Thefixed point insidethe circleiscalled centre of the circle. The closed curved lineiscalled
circumference of the circle. Theline segment joining the centre and any point onthe circumferenceis
known asradiusof thecircle. All radii of aparticular circleareequal. Theline segment joining any two
pointson thecircleisknown as chord of thecircle. The chord passing through the centre of thecircleis
known asdiameter. Diameter isthelargest chord of thecircle. Diameter = 2 x radius. Any part of acircle
iscalledarcof acircle. Thediameter dividesthecircleintwo equal parts. Each partiscalled semicircle.

Remember - Circumferenceisthegreatest arc of acircle.
Teacher will draw circlewith thehelp of adisc and explain the matter.
Practical work :
(1) Bydrawingartistic paint (Alpana)
(2) Bydrawingdifferent pictureswithcircles.
(3) By cutting paper for different paper work.
(4) Insportsof school.
(5) By aranging studentsin different functionsof the school, like, to hoist theflag etc.
(6) By plantingtree.
(7) By constructing conewith clay and showingthecircular surface.

5.15 Expected lear ning outcome

5.15.1 Line:

Knowledge:

(@ Recoallectthedefinitionof line.

(b) Recollectthetypesof line.

(6 Rememberthecharacteristicsof lines.
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Understanding:

(@ Candraw differenttypesof lines.
(b) Candraw figureswithlines.

515.2 Angles:
Knowledge:

(@ Canrecollect different typesof angles.
(b) Canrecollecttheunit of angle.
(c) Candefinedifferent typesof angles.

Understanding:

(@ Cancomparedifferent typesof angles.
(b) Canidentify different typesof angles.

Application:

Canmentiontheanglesandtheir characteristicsinredity.
515.3 Triangle:

Knowledge:

(@ Canrecollect different typesof anglesand their definition.
(b) Cannamedifferent typesof angles.

Under standing:

(@ Canmentionsmilaritiesand dissmilaritiesamongtriangles.
(b) Canidentify different typesof triangles.

Application:

(@ Candraw different typesof triangles.
(b) Canusetriangletodraw any figure.

5.15.4 Quadrilateral :
Knowledge:

(@ Canrecollect quadrilateral and their types.
(b) Candefinedifferent typesof quadrilateral.

Understanding:

(@ Cancomparedifferent typesof quadrilateral.
(b) Canidentify quadrilateras.
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Application:

@
()
Skill :

Can mention the usesof quadrilateral inpracticd life.
Canexplaindifferent typesof quadrilaterals.

Candraw (construct) different typesof quadrilaterals.

5.15.5

Circle:

Knowledge:

@
()

Candefinecircle.
Can definedifferent componentsof circle.

Under standing:

@
(0)
Skill :

@
()

Canidentify different partsof circle.
Can explainthereationsbetween different partsof circle.

Candraw circle.
Canusecircleindally life.

5.16 Check your progress

1)
@
3
4)
()
(©)
(7
)

What do you mean by lineand line segment ?

Namedifferent typesof angles.

Givedefinition of adjacent anglesand vertically oppositeangles.

Wheat arethedifferent typesof triangles?

Definequadrilateral and classify them.

What isthegreatest chord of acircle?

What isequilatera triangle?

Namethe quadrilateral whose diagonalsare equal and bisect each other.

5.17 Linesegment

A lineisgenerated asaresult of continuousmotion of apoint onaplane. Soalineisaconglomeration
of infinite number of points. Thelinewhich extendson two sideswithout changing thedirectioniscalled
graight line. Thelinewhich hasno definitedirectioniscalled acurved line. A planeisgenerated asaresult
of trandation of aline.

Considering atwo pointson aruler they should be connected by drawing alineaong theruler.

Measurement of length of a line segment.
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A student sets theruler dong the segment of theline and adjustsapoint of theruler withtheinitia point
of thesegment . Hewill then observethe other point of the ruler which meetstheterminal point of the
segment. Thedifference of reading between two poinsisthelength of theline segment.

A B linessgment=AEF
v
2cm 3.4cm

Thenthelength of the segment = 3.4cm-2cm=1.4cm

5.18 Drawingof angles

The student will draw two so that they meet at apoint

Herefour angleshave been generated whichareAOC,BOC, BOD, AOD. Wehaveto measuretheangle
BOD. For thisalearner hasto usethe protractor of ageometry box. Thelower lineof the protractor has
to be placed aong theline OB and the midpoint of theline hasto be set on O. At thisstagetheline of the
protractor coinciding with OD hasto be sel ected and the value noted on

the protractor near theline hasto berecorded. The measure of theangle p
hasto berecorded in thefollowing way.Angle BOD=x’wherex isthe
measure of the angle(from protractor) and (°) istheunit. If astudentlikes o 5 B
to draw theangleof aparticular value, s’he can approachinthefollowing
ways. By usng c

(1) Scalecompassof thegeometry box

(2) Theprotractor and ruler of ageometry box. D
5.18.1 For primary studentsthefollowing processis // -
shown: /

) ) ) ) / \«— Protractor

First you should draw alineAB, let apoint O betakenonit. . |
On Othelower lineof the protractor hasto be set along line A o) B

AB . Under thiscondition if acute anglehasto bedrawn, angle
between 0°to 90° hasto be selected on protractor and apoint
to be marked by P near the acute angle. When PO isjoined the acute angle would be drawn.

For drawing right angle apoint P isto be placed near 90° of the protractor. When Pand O isjoined we
get aright angle. For drawing right angle set square may aso beused. By folding paper right anglemay be
drawn.

5.19 Drawingtriangle:

For drawng trianglethree intersecting straight line haveto be drawnwith the hel p of aruler. Thename of
thepointsareA, B & C. Thenameof thetriangleisthereforeABC, whoseangular pointsareA, B&C. On
thebasisof sidesthreetypesof anglescould bedrawn: they are Equilateral triangle, |soscelestriangle &
scalenetriangles.



Todraw Equilateral triangle: Itisbetter to use compassto draw quilateral triangle. First thelearner isto
draw aline segment BC. With BC asaradius, thelearner would draw arcscentering B & C. Let thetwo
arcsintersectat A. Onjoining AB & AC anequilaterd triangleABC will be obtained. For drawingisosceles
triangletwo methods may be used:.(1) By usingsmplescaleor ruler, (2) by using compass.

A

A A
o c . ] B/\C

AB=BC=CA AB=AC=BC ABzBC5CA

For scalenetriangle studentsmay useonly ruler.
5.19.1 Triangleswith different typesof angles
(1) AcuteAngledTriangle
(2 RightAngled Triangle
(3) ObtuseAngled Triangle

AcuteAngled Triangle: Drawing acuteangled TriangleFig 1: Anglesof thetrianglesshould so selected
that each angle of thetriangleislessthan 90° but sum of the anglebecomes 180° . A straight line segment
AB isdrawn . At itstwo endstwo selected acute anglesaredrawn. Thethird angle so produced would be
would a so bean acuteangle.

VAN

Figl Fig2 Hg3

ObtuseAngled Triangle Fig 2: A line segment AB isdrawn. At oneend say A, an obtuse angle(>90°
& <180°) isdrawn with thehelp of aprotractor. The second line attached to theangleisAC. Onjoining BC
weget an obtuse angled triangle. Hereangle CAB>90° but <180°

Fig 3: Right angled triangle may be drawnwith thehel p of set squarein theinstrument box
Intheaboveright angled triangle CAB, angleABC=90°

5.20 Drawingapolygon

For drawing polygon the studentswill start with quadrilaterals. The students may draw quadrilateral ina
play way mood withthe help of setsquare availablein geometry box. For thisthe student may collect more
than one set squarefrom the geometry box of thefriends.
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C
Heretwo similar set squares of geometry box have been used to draw the quadrilateral ABCD.

Theabove diagram may be drawn with the help of card board trianglesinstead of setsquare of geometry
box. With the help of card board triangles a student can draw pentagon, hexagon etc.

E B
C
D

PENTAGON HEXAGON

Inthe pentagon threetrianglesare required and in the hexagon 4(four) such trianglesarerequired. In
forming thedesigns, decoration of floors, walls, cover design of booksand infineartsdifferent lines,
geometrical diagramsetc haveto bedesigned.

5.21 DrawingDiagramswith Basic Geometrical Figures

For drawing s mple diagrams some simple geometric figuresmay be assembled. Examplesare shown
below:

J To draw sguare by theintersection of two rectangles

2 /3 Withthehdp of athreequadrilaterasand atriangleasquareisdrawn.

Withthehelp of two trianglesand aquadrilateral ahexagonisdrawn.

Four circular arcsand two squaresform apitcher
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Inasquare another squareisplaced by turning it through 45°.
Inadditiontothis, four isoscel estriangles are produced withinit.

5.22 Constructingmodel with solid bodies

In primary mathematics different basic geometrical solid bodies are presented before the students. e.g.
parallelo piped (bricks, match box), cube (dice), cylinder, prism, sphereor globeetc. Different modelscan
be produced by combining these solid bodies. Some examples of thesemodelsare given below :

Monument:A solid cylinder hasbeen erected over arectangular

parallelopiped

Ladder: A set of rectangles makesaladder.

Pressure Cooker: A cylinder, an arc and astraight line makesa
pressure cooker

Lens, Two spherical surfacesmakealens

Flag Stand : Itismade up of bricksand apole supporting theflag.
Thepoleisacylinder, thebricksare parellelo piped and theflag
isarectangle

Coach of aTrain : Onecurved surface, one parallelopiped, two
circular discs(wheels) four triangles,

5.23 Figural and spatial relationship

Alfred Binet while determining intelligence of the children gaveimportance on shape and spatial
relationship. Now-a-days importanceisgivenon spatia relationship while ng Aptitude of the
students. So such relationship should be discussed at el ementary level. So such relationship should be
discussed at elementary level. For determining the spatial relationship at |east two objectsarerequired.
Oneof themisto betreated asreference object with respect to which position of other isdetermined.
Some of the spatial relationsare (1) smal & large, (2) upper & lower, (3) insde-outside, (4) near distant,
(5) forward & backward, (6) front and side (7) middie& side.
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@

ABigger, Bsmdler A above, B below A-within, B-Outside Anear, B far

® ® ®

A athemiddle, B atthesde

Ainfront, B atside A infront, B at theback

5.24 Shape
They arediscussed withfollowingfigures:

Sincebirth child gradually devel opsthe concept of different coloursand shapes. The shapesthat
capturetheattention of the studentsaremainly threedimens ond objectswhich comprise: Spherica Objects,
Parallelopiped, cube, cylinder, cone circular objectsetc. Then heswitchesover to 2D objects-liketriangles,
quadrilaterals, polygons, andirregular surfacesand bodieslike piecesof papers, brokentiles. Theseare

followed by straight and curved lines.

(.

Spherical Objects Parallelopiped

=t

Circular objects Irregular surfaces Curveline Straight line

cube Cylinder Cone
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5.25 Different typesof lines

Curved linescan beobserved in hair, in dresses. Apart from these motion of birds,cats,dogs,hares
aretheexamplesof curvedlines.

Straight lines can beobservedinfredly falling bodies under gravity. Teacher may bringillustrated
chartsand diagramsas TLM to demonstrate thelines.

For visual observation charts can be used. For visual observation and touch sensation concrete
objectsmay be handled. Constructivist approach can be used for description of thefigures

5.26 Unit Summary
This unit discussed

e  Concept of point, lineand plane
o Different typesof line, linesegment, ray, triangle, polygon

e  Drawingline segment and their measurement; drawing of triangle, polygon and necessary
measurement

e Drawingdifferent sketcheswiththehelpof line,angle, triangle
e  Preparing model with the help of solid geometrical bodies.
e Different shapesand spatid relation and their teaching learning method

Exercises
(1) Define point, ling, plane, triangle, angle
(20 What istherelation between lineand apoint?
(3) How would draw an acuteangle?
(4) What do you mean by basic shape?
(5) Writethenameof four solid geometrical structures

5.27 Know your progress

e  Writethecharacteristicsof agtraight line.

e  Whatistherelation between chord and diameter?

e  How many trianglesarerequired to draw aquadrilateral ?

e  How many trianglesarerequired to draw pentagon?

e How canyou draw asquarewith help of two same sizerectangles?

e Drawing necessary diagrams demonstrate the different positions of an object : inside &
outside, up & down, near & far.

49



L esson Unit- 6
EVALUATION

L ession Unit
6.0 Evaudion
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6.2 Objectives
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6.5.1 WritenTest
6.5.2 Oral Test
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6.6 Sampleof different Objective Type Questions
6.7 CCEinMathematics
6.7.1 FormativeEvauation
6.7.2 Panningfor Unit Test
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6.8 Diagnostic Testsfor Exploring Weaknessin Learning
6.8.1 Placeof Diagnostic Testin Mathematics
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6.9 Summay
6.10 Check your Progress
6.11 Exercises
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6.1 Preface

Evd uationisthe continuous measurement of gradudly increasing personality development of alearner. In
other wordseval uation issuch ameasurement operation by which, in short interva,, through continuoustest
acquired ability of alearner can beeva uated and at the sametime deficiencies and lapses can beremoved.
Thustota successin both teaching and learning can be arrived at through eva uation.

6.2 Objective

After reading thischapter we can know thefollowing matters.

@)
@
3
4)
)
(6)
()
8
©)

Featuresof eva uation.

Necessity of evaluationin theteaching of mathematics.

Different techniquesof evaluationin mathematics.

Continuouseva uationin primary education.

Role of teststo determinethe weakest pointsof thelearners.

Fear of mathematicsanditsremoval.

Reasonsof backwardnessin mathematicsand finding out of itsremedy.
A test to diagnose the weaknessin mathematics.

Assessing needs of Advanced |earners of mathematics.

6.3 Characteristicsof Evaluation

Onandyzing of different aspectsof eva uation comprehensivenessof evauationintheprimary stages will
bereadily apparent.

@)

2

3

(4)

)

Evauationisacontinuous processand by frequent testsin short interval weaknessand defects
of studentsin mathematics can be detected.

Evauationisaprocessof determining development of alearner. Evauation through number of
testscontrol defectsand lapsesof alearner and &l so takes necessary stepsfor theremoval of the
same. By thisway of evaluation total successof learner can be upgraded. To measure acquired
abilitiesof alearner isnot the main objective but the main objectiveisto rectify thedefectsand
thelapsesof thelearner constantly.

Eva uationisacomprehensive process. It doesnot only evaluate the acquired skill indifferent
lessons, but also measuresand refinesphysical & menta characteristicsof thelearners.

Asevduation isadetermining operation of qudity of alearner, hecanknow al about hissuccess
andfailure every moment and therefore he can himself rectify all defectsand lgpseswithout any
mental stress.

Intheeval uation processall testsaremostly * objective based’ and thusthe main objectives of
education canbearrived at easily.
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6.4 Necessity of Evaluation in the Teaching/L ear ning of Mathematics

Theteaching/learning of mathemati cshasacl oserdationship with theeducationd experienceand evaluation
of alearner. Experiencesare arranged depending on the obj ectives. Evaluation systemisto note what
changes have been madein the above experiences of the child and what not. Learning of achildisnot
confinedin thetext book only. Experience acquired inthe class, school, environment, home and social
environment isthe subject matter of learning of mathemeatics. Inthelearning of mathematicsonly cognitive
knowledgeisnot gainedin hispractical life. Smultaneoudy va ueand atitude areformed. Besdes, provison
of remedial lessonsisto be used in respect of thoselearnerswho haveretrograded intheir daily teaching.

Thiseval uation cannot be done by the existing eval uation system, because the exi sting examination can
only evaluate the attainment of past knowledge, but it can not evaluate gradual changes of personality,
attitude, thinking, interest etc. Theobjectiveof eval uationisto seewhether learning of mathematicsisbeing
rightly implemented or the objective of educationismaderealistic. So, by meansof applying different
methodslikewritten examination, ora test, practica worksetc. thelearnersareto passthrough continuous
evauations.

6.5 Different Techniquesof Evaluation of Mathematics

In general techniquesof evaluation at the primary stage arewritten examination, oral test and practical
examination.

6.5.1 Written Examination

Inthisexamination the answers of the questionsare given on theanswer scriptsinwriting. Generaly 90%
of thetotal marksare evaluated by written examination, which will obviously be knowledge-based,
understanding-based, application-based and skill-based. If the questions are competency-based then the
answer key isto be prepared for evaluation. The questionsarein general of threetypes: -

(@ Very short answer based
(b) Short answer based

(c) Essaytype

Very short answer based questionsof 1 mark, each answer will be givenin one sentencesonly. Thevalue
of short answer based questions will be of 2-3 marks. Questions will be knowledge-based,
understanding-based and skill-based. Essay type question will beof 3- 5 marks. Through these questions
mainly alearner’sknowledge-based, understanding based and application-based attainments aretested.

6.5.2 Oral Test

Inthetypeof oral test thelearnersareto giveimmediate answer to the questions of theteachersintheir
presence. 10% marksareallotted for thisoral examination. Specia vigil to be given so that the questions
are understanding-based and application-based. In class| and |1 frequent oral examinations should be
arranged. Aspects of mathematical evaluation are- @) concepts of mathematics, b) reasoning and problem
solving ahility €) fluency and correctness. Totest their abilitiesoral questionsare very much necessary. For
testing the conception of thelearnersthey havelearnt, their interest, attitude and opinions, oral questions
are necessary. Theteacher will preparethe oral questions by thinking well in advance. Value of each
guestion and probabl e answer should be done properly. Oral questionswill bevery short-answer type.
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A few questionsmay be short-answer based. For the solution of adefinite mathematical problemwhich
methods and techniques have been followed and why can be known through oral questions. Learner’s
ready wit and histechnique of using mathematical processesin practice can be ascertained through oral

questions.

Importance of oral test—

€y
2
3
4)
©)
(©)

Good rel ationship between teacher and learner devel ops.

Spontaneity of speech devel ops.

Ord testismoreeffectiveintheclass| and 11 for thelearnersnot ableto giveanswersinwriting.
Immediate correctionismadeif theanswer isincorrect.

Immediate power of thinking can be devel oped.

In short timeevaluation of many learnerscan bedone.

6.5.3 Practical Examination

Thereisno provision of practical examination of mathematics meant for result sheet. Yet, to developthe
mathematical habitsand practi cesand to makethe objective of the mathematicsvery often practical works
of learner in mathemeati csare eval uated as mentioned bel ow.

@
2

3
(4)

Inthe case of productiveand creativeworks mathematical accountsare applied. By thismethod
abstract methods of mathematicsare practised and geometrical conception becomeswider.

If themathematical practicesbe donethrough worksand games, alearner’sinherent interest in
mathemati csincreases and concrete conceptionsisformed. Inthiscase qualitative evaluation
can bedone.

Different typesof mathematica TLMscanbemade. Thisa so comesinthe processof evauation.

In many schoolsmathematical cal culationsand geometrical diagramsaredoneby thelearners.
In such cases a so evaluation should be done properly.

Through practica examinationsthefollowing aspectsareevaluated:—

@
(b)
©

Interest of the children devel opsdueto worksin mathematics.
SKill of usng mathematics.
SKill of making TLMs.

(d) Application power of mathematical conceptionin practica works.

6.6 Samplesof Different Objective Type Questions

@)

2

Recdl type.

a.  How many partsarethereinasimplefraction?

b. If denominator is5and numerator is4 what will bethefraction—proper or improper?
c. Isthevalueof improper fraction greater than oneor lessthan one?

Completiontype.

a.  Incaseof proper fraction denominator is........than numerator.(greater/less).

b. %,=7?/80

c. Afractionmdtipliedbyits............ givesresult 1.
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3) MCQ.
Select theright answer.
- 2 2 2
() (a)§>% b)§<% c)§:% d) None

(i) Which of thethreefollowing diagramsisequal tc% parts.

@ b) E? d)N
NI C’% one
4) Trueor Fasetype.

a Isthesatementtrueor false?

1
5

b.  If thesamenumber isadded to thenumerator and denominator of aproper fraction, will
the new fraction begreater than or lessthan thefirst fraction?

5) ClassficationType.
a  Sdect fromthefollowing which doesnot belong to the same category asof others.

Marked part isequal tofraction

N 2 3 4 6
() 3 2 5 5
i) 3, 4, 5, 5
i 5 3 3 3

6) Matchingtype.
Match thefollowing with left hand sideand right hand side by giving example.

LHS R.H.S. (for example)
Proper fraction 1%
: , 1
Mixedfraction 10
Improper fraction g
6.7 CCE

Intheexisting curriculum oneof theimportant factorsis‘No detention policy’. Asthisisunder RTE act this
policy isfollowed al over India. To makethe no detention policy successful continued evaluation policy is
introduced and a so by continued evaluation errorsand lapses of thelearnersareidentified and then by
swift and quick correction method learners al round devel opment isto be done. There aretwo aspectsof
continued evaluation: -

(1) Achievement based evauation.

(2) Formativeevduation.



Theachievement based eva uation givesthe measurement of achievement or acquired ability of thestudents.
Formative evauationismainly aprocessof detecting defects, weaknessand |apses. Theselapsescan be
removed by giving revisionlessonsto help acquiring al-round success of thelearners.

6.7.1 Formative Evaluation isdonein twoways

(@ Attheend of daily classlesson and on the basis of measurement of acquired ability through
written and oral test, next lesson planisto be prepared.

(b) Unitevauation meanseva uation of achapter or apart of big chapter. At theend of amathematical
operation, atest of marks 10istaken. On analysisof theresult written and oral testswill be
arranged. In preparing aunit eval uation sheet if the evaluationisdone properly al learnerscan
get in successin varied extent. And thereafter, theteacher will proceed to the next steps. The
causeof backwardness of thelearnersin mathemati cs can be removed through such evaluaction
techniques.

6.7.2 Planning of unit evaluation

Classl1
Lesson Unit—Factorsand Multiple.
Marks-20
Subject - Mathematics Time- 30 minutes.
Divisonof marks Number of divisionson thebasisof Divisononthebass
according to sub units learning abilities of typeof questions
< 2 c
o) = . S . o =
Subunits L |3 g = % i % % > == %
> |80 |58 | 88| = | T | & g
7 2 < <) © >
a) Concept of 5 2 3 0 0 2 3 - -
Factors
b) Concept of 6 2 2 2 0 1 3 2 -
Multiple
¢) Relation between 3 0 3 0 0 - 1 2 -
a) and b)
d) Practical problem 6 0 0 6 0 - - 2 4
Totd 20 4 8 8 0 3 7 6 4
Percentage 100%| 20% | 40% | 40% 0 15% | 35%| 30% | 20%
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6.7.3 Unit Evaluation Sheet
Class-lII Lesson Unit-Multiplicand and Multiple. Marks-20
Subject - Mathematics Time- 30 minutes.

1. Selectthecorrect answer.
() PrimeFactorsof primenumberis
a Innumerable
b. One
c. Two
(i) PrimeMultipleof acompostenumber is
a. One
b. Innumerable
c. Two
(i) Number of Multiplicand of acompostenumber is
a. Morethan one
b. Morethantwo
c. Two
(iv)  Whichtwo numbersof thefollowing number pairshave numbersprimeto each other?
a4h5
b. 2,6
c.7,14
(v) Factor of dl numbersis
a. One
b. Zero
c. None
2. Hllintheblanks:
(& Multiplicand and Multipleof what number aremutudly ...............
(b) A givennumber divisibleby any other number isalso divisible by other number’s............
(c) Factorsof aprimenumber areonly ...................... innumber.

3. Giveanswerinoneword:-
(@ WhatisMultiple?
(b) What isthedifference between the Factor and Multiple?
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(© Youwanttodividesomemangoesequally among4 children. What isthe highest number of
mangoes but lessthan 50 will be necessary?

4. |f somelemonsareequaly divided among 15 persons7 remainsin excess. If thislemonsare
divided equally among 5 persons, how many lemonsin excess?At least how many lemonsare

necessary?
6.8 Placeof Test to determinethe Weakest Positionsof Learners

In aformative eval uation measurement of achievement of alearner issecondary. Primary objectiveisto
determinehigher theerrorsor weakness. Themain objective of thisdiagnostic test isto identify theareaof
weaknessand errorsof alearner and to find out the actual cause of it. With aview to brining all round
successof alearner in acquiring educational outcome of thissort diagnostic test is necessary, and very
muchimportant. For thisreason unit test isnecessary.

Ascontent of aunit test islessand time of administration isshort, thissort of evaluationisthe best for
immediateuse. If thisunit test in formative eval uation goeson continuoudly, thechild will never dipbackin
learning difficult concepts.

Formation of aunit testistri-dimensiond : - &) division of number according to type of questions. Insuch
acase number of very short answer-type questionsand short answer-based questionsare morein number
and so different types of questionsare asked. Asaresult it becomes easier and proper to find out the
errorsand lapses of alearner, b) questionsbased on learning ability i.e. of knowledge, understanding,
application and skill are set for which al typesof learning can betested. Asin adiagnostic test thereare
prioritiesof setting understanding-based and appli cation-based questions, many other important aspects
beyond thetext books can bejudged and anaysed which isavery important aspect of education. Not only
to determine the weakest spot but a so to find out the cause of weakness of alearner isthe objective of
preparing unit test. (¢) According to contents (or sub-units) the scoresaredistributed.

6.8.1 Diagnostic test of deter mining Weaknessin areasof Mathematics

Inthe matter of diagnostic test of alearner, wesk pointsand their causesare determined. And for thesean
enquiry isdonethrough diagnostic test. And by thisdiagnostic test the areas of weaknessof alearner can
be detected and i dentified and attempt ismadeto remove by applying different techniquesof teaching. In
caseof achivement test and diagnogtic test they havein many occasionsstructura similarity but differentin
their objectives. The objectivesof achivement test isto measure progress of achild and themain objective
of adiagnostictest istoidentify theweakest pointsand to find out the causes of such weakness. Oneof the
mostimportant characterigticsof thecurriculuminthe present conventiond primary educationisthecontinuous
eval uation methodsthroughwhich al learnersare taken towardstota success. To maintain thiscontinuity
diagnostic test has much importance. The processesof mathematicsare correlated. If thereare any weak
pointsin any process, thenin other methods also thelearnerswill beweak and will devel op phobiafor
mathematics and the student will lag behind. In order to make adiagnostic test, the teacher shall bewell
equipped with the characteristics of thisdiagnostic test so that the purpose of thisdiagnostictestisfulfilled.

6.8.2 Characteristic of Diagnostic Test
(@ Overasmall areaof asubject diagnostic test isto be prepared.
(b) Inadiagnostictest number of questionsshall be much more.
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(00 Questionsof thediagnostic test will be objective and very short answer type.
(d) Questionsof diagnostic test should be based on the probable mistakes done by thelearners.
(& Quedtionsof thediagnostictest shouldincludeall typeof learning abilities.
(f) Onthebasisof aparticular mathematical processand conception diagnogtictestisto be prepared.
(00 Questionsof thediagnostic test will bemuch moreanalytic and practical.
(h) Intheadministration of diagnostictest adequatetimeisto beallotted.
() Defectsandweaknessesof alearner can be detected through thisdiagnostic test.
Theteacher will prepareasample of adiagnostic test following the aboveinstruction.

6.9 Summary

e Whatisevauation?What aretheir characterigtics?

*  Whatisthenecessity of theevaluation?

*  What arethedifferent techniquesof eva uation of mathematics?

*  Whatisthenecessity of practical testin mathematics?

e Conception of continuouseval uation process.

*  Roleof diagnogtictest in determining weakest areas of thelearner.

6.10 EvaluateYour Progress

(@ Writedown thecharacteristicsof evaluation.

(b) Whatisthenecessity of evaluationintheteaching of mathematics?
(0 What arethetechniquesof evaluationin mathematics?

(d) Whatistheimportanceof oral test?

(e) Writedownwhat you mean by continuousevaluation.

() What typesof questionscan beset inthetest?

6.11 Exercises

(@ Whatare*achievement and evauation’ ?What isthe difference between them? Explain.
(b) Writedownthecharacteristicsof evaluation.

(c) Discusstheimportanceof different techniquesof evauation of mathematics.

(d) What should bethenature of questionsfor theevaluation? Giveexample.

(e) Inthepresent educational system what type of eval uationismore acceptable?

(f) How wouldyou usetheteststo identify the weakest points of the studentsin mathematics?
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