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% . Key Theorists & Concepts in Mathematics Pedagogy

Jean Piaget

Jerome Bruner

Zoltan Dienes

Van Hiele (Pierre & Dina)

Richard Skemp

George Polya

Robert Gagné

Cognitive development occurs in stages (Sensorimotor, Pre-operational,
Concrete Operational, Formal Operational); children construct knowledge
actively.

Three modes of representation — Enactive, Iconic, Symbolic; supports 'spiral
curriculum’ revisiting concepts with increasing depth.

Learning mathematics through structured play with concrete materials (e.g.
Dienes blocks); principle of multiple embodiment.

Five levels of geometric thinking: Visualisation, Analysis, Informal deduction,
Formal deduction, Rigor.

Distinguished Relational understanding (knowing why) from Instrumental
understanding (knowing how/rules only).

Four-step problem-solving model: Understand the problem, Devise a plan,
Carry out the plan, Look back/Review.

Hierarchical learning — simple prerequisite skills must be mastered before
complex mathematical skills.

HET Rquiasr vd squront ()

I

See S

g (R 3 )

s

TSt aredr

RECKIE]

HAACHS faehrd =)o & giar § (HAd-reled, qa-HisharcHes, A
Fforarcas, itgaie dfkarcas); s @fhd & I AT & fFAor
X 2

fawqor $r e ™A — Bharcas, REcas, gdecas; afdd
TSI & ALY ST IFUROm3t S dedl TS T ST ST
gl

A AHM (SN S sdlleh) & WY WAOT Yol SRy aford HIweTr,
§g-&9UT (multiple embodiment) et |

SRR et & di T gRARIOT, TaReIVoT, iqaries fo¥are,
e erAs, FHorar|

TEYUTcHS THST (FIT SATeTeT) TG iFh THSA (hddl hd/fATHT FA1AT)
H 3 Tase R
AR-WONT FHATIT-TATUTT ASel: JHATAT I JHSTAT, AVoTedl TeATaT,

ISTAT T HT T, JeRTdcllehad AT

FHATICY A — Jfed A0 Hlerer & ggel T qamafard alerel
& fAYUIAr AT
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%. Quick Formula Reference Sheet

Mensuration Formulae

2D Figures

e Square — Perimeter 4a, Area a2

¢ Rectangle — Perimeter 2(1+b), Area Ixb
¢ Triangle — Area Y2xbasexheight

e Circle — Circumference 2mr, Area Tir?

3D Figures

o Cube — Volume a3, TSA 6a?

e Cuboid — Volume Ixbxh, TSA 2(lb+bh+hl)
e Cylinder — Volume mir?h, CSA 2mrh

e Sphere — Volume (4/3)mr?, SA 4mr?

e Cone — Volume (1/3)nr?h

aafafy g7 (R @)
g9 — IRAT 4a, 81T a2 | AT — TRATT 2(I+b), &TBel Ixb | ST — &TheT Vox HURXIATS
| g — aRf&r 2nr, &F% nr

Tel — AT a°, Fel JSOT &Il 6a° | EAT — A Ixbxh | defed — IAAA mwreh |
Ml — 3T (4/3)nr® | AF — 3MAAA (1/3)nr*h
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1. Number System

a&ar ggEfa

Types of Numbers
Natural Numbers (N): 1, 2, 3, 4 ... — used for counting.
Whole Numbers (W): 0, 1, 2, 3 ... — natural numbers plus zero.
Integers (Z): .., -2,-1,0, 1, 2, ... — includes negative numbers.

Rational Numbers (Q): can be expressed as p/q, where q # 0.
Irrational Numbers: cannot be expressed as p/q (e.g. V2, ).

Real Numbers (R): union of rational and irrational numbers.

Place Value & Face Value

Place value = value of a digit based on its position in the number.

Face value = the digit itself, irrespective of position.

Indian system: Ones, Tens, Hundreds, Thousands, Lakh, Crore.
International system: Ones, Tens, Hundreds, Thousand, Million, Billion.

Divisibility Rules

By 2: last digit is even.

By 3: sum of digits divisible by 3.

By 4: last two digits divisible by 4.

By 5:last digitis 0 or 5.

By 6: divisible by both 2 and 3.

By 9: sum of digits divisible by 9.

By 11: difference of sum of digits at odd and even places is 0 or divisible by 11.

LCM and HCF

HCF (Highest Common Factor) = largest number dividing two or more numbers exactly.
LCM (Lowest Common Multiple) = smallest number divisible by two or more numbers.
Relation: LCM x HCF = Product of the two numbers.

Methods: prime factorisation method and long division method.

| ®& # (In Hindi)

TEIH F IFR

wrehed @& (N): 1, 2, 3, 4 ... — et 7 ygeal
ot FEard (W): 0, 1, 2, 3 ... — ¢ Aied Wid FE&d|
itk (2): ..., -2, -1, 0, 1, 2, ... — FHUcHA® HEAV HFATAI|

IR#AT TEAv (Q): [Seg p/q & & F for@r o I+, 81 q = 01
IYRAT e e p/q 9 & Agr @ ST ThaT (S V2, m)l
arEdidsh HEAU (R): 9RAT T HIRAT TSI HT qoeay|

T AW v 3ifHd AT

TAAT AT = FEIT H 3iF $1 TAfT & 3R W 3R AL
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. 3ifhd AT = 3 & dEdias AW, AT § TadT|
- ARAT geufa: 515, &gls, dHel, &R, o, ais|
. HaWrsET geufd: ones, tens, hundreds, thousand, million, billion|

arsTar & s
. 2 & 3ifaw 3 @A AN
« 3 @ 3l FT IET 3 F fAwreT @l
. 4 @ 3faF o 3iF 4 F fyersT &
- 5@ 3ifas 3/ 0 a7 5 &
. 6 @ & 2 AR 3 e A faersT @
« 9 @ 3l F IAET 9 F AT
11 & @A T Qv T & 37T & IJET &1 3R 0 I17 11 ¥ [T &l

a.9.9. U9 A.9.9.
- AHY. (AEIH FAUGIH/HCF) = ar a1 U T3t & quia: fasfaa we el qe9a a3
HET|
. OLHY. (TgAH FAMGH/LCM) = ar a1 31t Feasit & oy qed ol |en|
- HEY: LCM x HCF = glal &3t &l J[uTeithel|
- Taferr: ey TueTEs fafer our e fafe
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2. Fractions, Decimals & Rational Numbers

@A77, gUHAT VT GRAT T&ITT

Types of Fractions

» Proper fraction: numerator < denominator (e.g. 3/4).

« Improper fraction: numerator = denominator (e.g. 7/4).

+ Mixed fraction: whole number + proper fraction (e.g. 134).

» Like fractions: same denominator; Unlike fractions: different denominators.
+ Equivalent fractions: represent the same value (e.g. 1/2 = 2/4).

Operations on Fractions
» Addition/Subtraction: convert to like fractions using LCM of denominators.
* Multiplication: multiply numerators and denominators directly.
+ Division: multiply by the reciprocal of the divisor.

Decimals

+ Decimal fractions represent parts of ten, hundred, thousand etc.

+ Terminating decimals end after a finite number of digits.

+ Non-terminating recurring decimals repeat a digit/group infinitely (e.g. 0.333...).
« Conversion: fraction — decimal by division; decimal — fraction using place value.

Common Pedagogical Difficulty (Content Insight)
 Children often treat fractions like whole numbers (e.g. think 1/4 < 1/8 is wrong).

» Concrete models (fraction strips, paper folding, pizza/rotis) build conceptual understanding before
symbols.

| & # (In Hindi)
et & UFR
- 3T @eeT 37T < & (3 3/4)]
. IR et 3 > & (S 7/4)]
- fafa e Oor dwr + 3Ra B (SR 1%))
. A fAeel: A g dTall; AT [Hoeet: Head-ffeet gT arell|
- Jod et AT A Yeidid i arell (S 1/2 = 2/4)]

S
. Slig/gerE: &1 & d.9.9. GaRT A fAeed #H el
- IO 37T FUT &R HT WL IOM FAT|

- T Tk & SgcshH @ I[OT T

gUHAT

. SRFAT AT cgrs, Vhsl, golR 31 & 19T e wiar &1
. Fid gAHAT AT 3t & a¢ FATCT g 2
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« 3THId 3Madl GRFAT H 37h/FHE e IR QT STl § (99 0.333...)1
. TUICROT: ffoe] § SHACE HHET SaRT; eHeld & feed TABT AT can|

AT AaifOrF wears (wmEf gfee)
- T 9 el Y quT HEAHT ST AT § (S eI AT 1/4 < 1/8)]

« AT A (eet gefedl, Frersl Asar, WeaAE) Idih § gel HehoUsdlcAs HHST Sl
gl
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3. Algebra

Fisrarfora

Basic Concepts

» Variable: a symbol (x, y, z) representing an unknown value.

+ Constant: a fixed numerical value.

» Algebraic expression: combination of variables, constants and operations (e.g. 3x + 5).
+ Equation: statement of equality involving variables (e.g. 2x + 3 = 7).

+ Coefficient: the numerical factor multiplying a variable.

Laws of Exponents
. aMx gl = gMn
« am+a=a"™"
- @)=am
« a’=1(@=#0)
- a"=1/a"

Identities
+ (at+b)?=a%+ 2ab + b?
+ (a-b)*=a%-2ab +b?
+ (a+b)(a-b) =a®*-b?
+ (x+a)(x+b) =x*+ (a+b)x +ab

Pedagogical Note

+ Introduce algebra through patterns and generalisation before formal symbols (as per NCF 2005).

» Use matchstick/dot patterns to help children see 'variable' as a generalised number.
| & 3 (In Hindi)
A FTUROME
. =X (Variable): 37ATd AT FI g2l arem T (X, Y, 2)|
. 37X (Constant): T Afad T&acaAs A
. SISETOIY edoieh: o, 3R U9 TlhAT3i &7 Faleld (S 3x + 5)|
.- FHOT. W Afgd FAAT Hr g2l arel FUA (S 2x + 3 = 7)|

. a;runa; TR T IO el alell TEITcHS HRH|

CicicaE T
« gm x g" = gmm
« gm + g" = gmn
- (am)" =am
«a’=1(a = 0)

- a"=1/a"
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P
« (a+b)® = a® + 2ab + b?
« (a-b)? = a% - 2ab + b?
« (a+b)(a-b) = a* - b?
« (x+a)(x+b) = x* + (a+b)x + ab

e g

. 3gTTRE g & dgor ITawT (patterns) TG HTATIRIOT EaRT SToelord &l 9@ §
(NCF 2005 3i+&R)]

T @ HART TEAT & & A FHESAS & ATad/idg qfawdt w1 gger H
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4. Ratio, Proportion & Percentage

I, HHFGIT Ua Flaerd

Ratio
+ Comparison of two quantities of the same kind, written a:b.
« Ratio has no unit; simplify by dividing by HCF of terms.

Proportion
+ Equality of two ratios: a:b = c:d, written a:b :: c:d.
* Product of extremes = Product of means (axd = bxc).
» Direct proportion: one quantity increases as the other increases.
» Inverse proportion: one quantity increases as the other decreases.

Percentage
» 'Per cent' means 'per hundred'; x% = x/100.
» To convert fraction to percentage: multiply by 100.
« Common applications: profit-loss, simple interest, discount.
+ Simple Interest= (P x R x T) /100.

| ®& # (In Hindi)

Hel4qred

9

- FAS YHR HT & ARG A Jofell, ab & & A for@r e g
- IO HT FIS FHS Gl g Tl F AFT. F AT T T H

]
. ar J-Io:I)LHd\i Fr FAAT: a:b = ¢id, 3 ab :: c:d o @r AT B
- SIEY Ul T AUCThA = ALY Tal & JUAD (axd = bxc)l

- WY FHGAE: Th AR e R g o Fedr B
- SYcshH FAGGII: Th TR Feat X g@ll wed &

gfaera

- gfdera &1 3 g ufa & x% = x/100]

- o= &1 gfaerd A see g 100 & oM F|
. HATT YA oH-g1ie, AR sAT6, Bel

« FGIYUROT A1 = (P x R x T)/100]
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5. Geometry

SR

Basic Terms

» Point: exact location, no length/breadth.

 Line: straight path extending infinitely in both directions.

+ Line segment: part of a line with two endpoints.

* Ray: part of a line with one endpoint, extending infinitely in one direction.
« Angle: formed by two rays sharing a common endpoint (vertex).

Types of Angles
» Acute angle: 0° to 90°.
» Right angle: exactly 90°.
» Obtuse angle: 90° to 180°.
+ Straight angle: exactly 180°.
+ Reflex angle: 180° to 360°.

Triangles
» By sides: equilateral (all equal), isosceles (two equal), scalene (all unequal).
« By angles: acute, right, obtuse triangle.
» Sum of interior angles of a triangle = 180°.
+ Pythagoras theorem (right triangle): (Hypotenuse)? = (Base)? + (Height)?.

Van Hiele Levels of Geometric Thinking (Pedagogy)
» Level 0 - Visualisation: recognising shapes by appearance.
» Level 1 - Analysis: identifying properties of shapes.
» Level 2 - Informal deduction: relating properties logically.
+ Level 3 - Formal deduction: constructing formal proofs.
« Level 4 - Rigor: comparing different axiomatic systems.

» Relevance for CTET: children move through these levels sequentially; teaching must match the child's
level.

| ®& # (In Hindi)
Aol ATl
- g v feufa, #15 degraiss 78
. @ gEr 3t 7 3eid de ther drer g
- XWEs: W1 H g8 AT ok ar 30 fig El
- foRYor: Y@ @ gg AT ST U 3T fog g, T form A 3ed I el
- Hor: 3fass féig (M) X Ao arel & faol & e &
FIUN F IHR
- T HOT: 0° F 90° TH|
. THPIUT: 3 90°|
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. 378 T 90° ¥ 180° deh|
. TIA HIT: S 180°|
. gfaadt o 180° & 360° dw& |

EL )

- ST & HYR R FASTE (T SAN), FAGASTE (@7 SRIeR), VAT (T 3r7A77) |
« PN & IUR T FARI0T, FHBIT, Jfehepior Fegsr|

- BT & 370N T AT = 180°|

. USUFEIRE YAY (FHRIOT SN (H01)2 = (3TUR)? + (ofe)?|

3 i sfAdT Riaa wax (Rramene)
+ TR 0 - gAML IMHIT A SE T @ qgdTeda|
« TR 1 - AW AT & ION A ggaT AT
« TR 2 - 3AqaRe @aeEe: quil @ drfds ®7 & Sse|
. TR 3 - TR e ftoaries JAOT Felrer|
« TN 4 - FHoRdr: [Affe Faafiey gonferdt 6 Jorer we
- CTET 8 #Hgcd: §ed 3o TRI & Al o o; TALTOT a2 & T & H]&T glell =AMgT]
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6. Mensuration

fFfAfT

Perimeter & Area (2D)
* Square: Perimeter = 4a; Area = a2
+ Rectangle: Perimeter = 2(I+b); Area =1x b.
+ Triangle: Area = % x base x height.
« Circle: Circumference = 21r; Area = Ttr?.

+ Parallelogram: Area = base x height.

Surface Area & Volume (3D)
« Cube: Volume = a3; Total Surface Area = 6a2.
+ Cuboid: Volume = Ixbxh; TSA = 2(Ib+bh+hl).
+ Cylinder: Volume = mr?h; Curved Surface Area = 2mrh.
+ Sphere: Volume = (4/3)mr?; Surface Area = 4mr?.
+ Cone: Volume = (1/3)nr?h.

| #& # (In Hindi)
oA v aEwd (gfa-3mare)
. T 9RATT = 4a; &% = a2
. 37Fa: GRAT = 2(I+b); &F% = | x b
- e amd = % x MUR x S|
. gd: R = 2nr; &ABA = 12|
. HAR IJST: BB = YR x FAS|
S8 &1 T 3mader (-3
« el I = a% el ST &lFThel = 62|
. AT I = Ixbxh; el TSET T = 2(Ib+bh+hl)|
. dofT: AT = nreh; I S8 &F%el = 2nrhl
(4/3)nr®; TSERT BTw = 4nr?|
. QAP A = (1/3)mr*h|

. 3T I
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7. Data Handling

w3 FT gaerT
Measures of Central Tendency
» Mean = Sum of observations + Number of observations.

* Median = middle value when data is arranged in order.
* Mode = value occurring most frequently in the data.

Graphical Representation
» Pictograph: data shown using pictures/symbols.
» Bar graph: data shown using bars of uniform width.
» Histogram: bar graph for continuous class intervals (no gaps).
» Pie chart: circular graph showing data as proportions of 360°.
+ Line graph: shows trend/change over time.

| #& # (In Hindi)
Fr gl # A
. #ATET (Mean) = W&TOT &I JET + Y&TOTl ehl TEAT|

. ARgHT (Median) = & & IAYT 3Tl & AT AA|
. W(Modehaﬁ’a@ﬁm‘@mm}nﬁwml

e fawgor
- FrrerE: R ganT 31w gelfer|
. 3 MW TAA IS & 31 garT AHihs riie|
- 3gafed (Histogram): Had @97 3eRTal 8¢ €3 3o (S 3c’rel &)l
. A JTeIE: st H 360° & dId H 2l dTell JeAThR e d|
- G 3T FAT & Y GgR/aREcs S g
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8. Nature of Mathematics & Logical Thinking

aforT # gFia va difde RAda

Nature of Mathematics

» Mathematics is an exact, abstract and logically structured science.
 Itis hierarchical — each concept builds upon previously learnt concepts.
+ Mathematics uses precise symbols and a universal language.

+ Itdevelops through observation, generalisation, verification and proof.

+ Mathematics is both a science of numbers/space AND a way of thinking.

Logical Thinking
+ Ability to reason systematically, identify patterns, and draw valid conclusions.
+ Involves inductive reasoning (specific — general) and deductive reasoning (general — specific).

+ Mathematics teaching should foster reasoning, not just memorisation of procedures (as emphasised by
NCF 2005).

Characteristics (Common CTET points)
* Precision and accuracy.
» Logical sequencing of concepts.
» Abstractness — dealing with ideas, not just concrete objects.
« Applicability to real life.
« Symbolic representation.

| & 3 (In Hindi)
aford 1 ghfa
- AT TH JU, I UG difehd §T § WA @A g
+ UE HAGGY (hierarchical) § — Ycdsh FAURUT qd A W JTUROT W 3menld giar 81
. 0TS FEF Therl dAT Teh AEHIAE o191 ol TAeT L Bl

. UG dcilhe], ATHTCAIHRIOT, TcAUT U JHT & ATEIH & il grar gl
. forg GEansii/Eae &1 e @ & arg-ary /iaa fr e G o g

afes g

. IIRYT T ¥ dF F, IfAeT gt 2T 34 Ashy Hprest v a1 ar|

- 3HH INTHAHS d& (e - FAEY) td FaAdacas a& (@#Aea — faftse) afFafaa
gl

. JOIT TRALTOT T el UTHATIT & TG Wl & FollT dheliedd [Ghiad el arfgT (NCF
2005 3ER)|

fadward (wmewr CTET fg)
. FUISAT T Y|
- 3TGURUMST T difhen e |
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« 3T — dhael HA TEIAT & AL, RN & Haen|
. gIEdias SNad # g

. YdielcAs HEToT|
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9. Place of Mathematics in the Curriculum

greggaf # AT FT FYIT

Importance

» Mathematics develops logical reasoning, problem-solving and analytical skills.

 Itis essential for daily life activities — money, time, measurement.

It forms the foundation for science, technology, engineering (STEM).

« NCF 2005 goal: 'Mathematisation' of the child's thinking, not mere information transfer.

NCF 2005 Vision for Mathematics Education

+ Children learn to enjoy mathematics rather than fear it.

+ Children learn important mathematics rather than isolated formulas.
» Mathematics should be seen as something to talk about, communicate, discuss and work upon.
» Focus shifts from valuing mechanical procedures to genuine mathematical thinking.
+ Curriculum should engage every child with a sense of success.

| & 3 (In Hindi)
HAgcd
. IO dIfcher RITeT, TATAT-TATYTT TUT fAReIuTcHS Hivrer [AHfad Far Bl
- Ig &fe Shaar i sifafafeal — u=r, wo, A9 — 8 3aeTs B

. TE e, Wi, Shfaafer (STEM) #r #iig s=rar 2
- NCF 2005 & of&d: e &1 Fid 1 IOIA0T, o o dhael el dl FEAT|

arfora e @ NCF 2005 T gfSesior
« g9 0T @ A & T IFHN G o A |
- ST qUF Al & ST Agedqul A0 |

. A GihAT3T & Hedihed @ gl aedide Ao Rided W &l
. OTSTTAT A Ucdsh gTd I holdl ST ST & ATY Tolded AT AT

afOIT &1 a1 Hel, IS e, TAT I TF H R AT AT & & H @1 A1TY
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10. Language of Mathematics

Jfora #r HTIT

Key Ideas

» Mathematics has its own symbolic and precise language (numerals, signs, formulae).

+ Mathematical language is universal — the same symbols are understood across cultures.

» There is often a gap between a child's home language and the formal language of mathematics.
» Teachers should link mathematical vocabulary to the child's spoken/home language first.

« Word problems require both linguistic comprehension and mathematical understanding.

Classroom Implication
» Use informal, everyday language before introducing formal mathematical terms.
» Encourage children to verbalise their mathematical reasoning in their own words.
+ Multilingual classrooms benefit from translation and discussion of mathematical terms.

| & 3 (In Hindi)
7&7 fuR
- MO T AT YelirlcAs Td qArd $TT § (31, Reg, )|
- IO AW WIS § — FAH Tchen Tl FEplaat & &7t S &
- T A B AW UG A0 Fr aares s F g AW g g

- TRratet 1 IO erscrael & ggel d<d T Srel/ae HAN & S a1fev|
e HAEAT3T (word problems) g N HAST T IO HHS el aTH g

Hemm # fAfgard

« 3igaiRe AT ereel & Ygol TR, i HINT &7 9T HY
. Sl HT AU YAl H AT T e e g WeaTed |

- gAY FETIH A AOIHT el & IHegare T wH F A g
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11. Community Mathematics

HREIRAF TN

Concept

+ Mathematics that exists and is practised informally within a community/culture (also called
'ethnomathematics').

» Examples: local measurement units, market calculations, traditional games, patterns in weaving/rangoli,
farming calendars.

+ Children come to school already possessing informal mathematical knowledge from their community.

Pedagogical Significance
+ Bridges the gap between formal school mathematics and children's everyday experiences.
+ Validates and respects children's prior/indigenous knowledge.

» Teachers should connect classroom mathematics to local contexts, occupations, and community
practices.

» Encourages relevance, motivation, and meaningful learning.
| & 3 (In Hindi)
TYROT
. 9% 0T S FHGTAETRA F ATRe T F yafed § (G TeARRed o e §)|
- 3CTEIUT: TAGAY AT FHSAN, SGIR &N AVEATE, IRURS Wel, FoAS/aMel & Gfawd, HiY
EEENY
- T TdCTTer 3T & Ugel €1 Ul FHAT F Iaarien O Al ool 3T &
de1OrF Agea
- 3o faererdr f0Td Ua Sl & e 3epal & o< A &1 SR AT B
. FAl & QAU A $ Al Ud AR & Bl

- RueTehl T et MO T FAENT e, cTarET Ud AFHerds A3 & s =@mge|
. g WA, AR Td wrdiE HfAA @ dicaifed FRar gl
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12. Evaluation through Formative & Summative Assessment (CCE)

HelF+: Hdd UG 9% Hodla (CCE)

CCE — Continuous and Comprehensive Evaluation

+ Continuous: assessment is regular, spread throughout the year (not only at term-end).
« Comprehensive: covers both scholastic (academic) and co-scholastic (life skills, attitudes) areas.

Formative Assessment

+ Conducted during the teaching-learning process; diagnostic in nature.

» Purpose: to provide continuous feedback to improve learning, not just to grade.
» Tools: oral questions, class work, quizzes, projects, worksheets, observation.

» Low-stakes, frequent, and used to modify teaching strategies.

Summative Assessment
+ Conducted at the end of a unit, term or year.
» Purpose: to measure the level of learning achievement (evaluative, not developmental).
* Tools: unit tests, term-end examinations.

Key Distinction (Frequently Asked)
» Formative = Assessment FOR learning (ongoing feedback).
+ Summative = Assessment OF learning (final measurement).

&Y & (In Hindi)

CCE - ¥dd Ud SAT9F HedldeT

« ¥dd (Continuous): Aedished AAfFAT F7 &, W a¥ T § (haeT FAT H AL |

- &9 (Comprehensive): T8 (scholastic) Td He-ATaTeh (ST hierel, giSeenion) arr &t

& FAed T Bl

{IATcHF Aedida (Formative Assessment)
- TRueTor-31erera gfshar & SRier Fanford; ferercas gehia |
. 3E3T: HRHA GURS g Fad $isdes &al, Fdol I3 &l AaT|
. 3T ATES TReA, H&T FHE, JeaA, IRIASAT, g, Jaciad|
- FH HN drel, IR-GR gl arell, ar Refor Wwiehfa & aRads gq s+l

INITeA® HediFsT (Summative Assessment)
- fordl gohrg, @ 3ty a¥ & 3 A gurferd|
. 3CCRT: ATATH 3T & FAX Al AV (HodiehellcHeh, [dehracden =Tgh) |
« 3UIOT. FHIS TETOT, FATT &y |

HET HR (FRAR YBT ST qTeT)
. TAcHS = TUIH & Hedichel (HAd HIsdh)|
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. AEMcHS = I &1 Hediehel (3T A)|
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13. Problems of Teaching Mathematics

TfoT freror #r FHEIC

Common Problems

+ Math anxiety/phobia — fear of the subject due to abstract nature and past failure.

« Overemphasis on rote memorisation of formulas rather than conceptual understanding.
» Gap between concrete experience and abstract symbolic representation.

« Insufficient use of teaching aids/manipulatives in the classroom.

« Language barrier in understanding word problems.

» Lack of individual attention to slow learners; large heterogeneous classrooms.

+ Traditional lecture method dominating over activity-based learning.

Suggested Remedies

» Use concrete-pictorial-abstract (CPA) approach for concept building.

» Incorporate games, puzzles, real-life problems and mathematics laboratories.
» Encourage peer learning and cooperative group work.

» Regular formative assessment to identify and address gaps early.

+ Create a non-threatening, error-friendly classroom environment.

| ®& # (In Hindi)
AT FAEIT

- 901 #Nfd (Math phobia) — 31T Wb Td qd 3rEHeral & HROT fasr &1 T
« TURUNcHS HAS & dold HAT & (e W 3HRF e
- HT 377 UG 3H chichicAe FEa0T & de 3o |

& 3 TASTOT HIHA/FHT IUSON ol HATed FAT|

ersG, FATATHT (word problems) &I THST H ST Fael STeT|

- i aIfd @ drgel arel W SAfFaera e 1 A 997 fawH Famd|

- ToRaTeReTy-3menRe T & Jorer H IRURS caredre fafer v geredr|

FET AT ITAR
- 3TGURON AT g FA-FRATcHS-30T (CPA) 3UNTH &7 J319T Y|
- W, Tgfeldl, adiad Siide TATIN TG 0T YA HF FfFATeld Y
. WIS HTUIH Td HEANMcHAS THE H HI Wcdlsd il
- HAGT & My ggar ¥ TIAT TATCHS FHodiched |
- U fAery, FRe-afgso] @werm arareror |
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14. Error Analysis, Diagnostic & Remedial Teaching

e [@edVr v fAGTAICHS-3TARIHF Raror

Error Analysis

» Systematic study of the mistakes children make, to understand underlying misconceptions.
« Errorsare NOT random — they reveal a child's (often logical, but incorrect) thinking process.

« Common error types: place-value errors, procedural errors (wrong algorithm/steps), conceptual errors
(misunderstanding a concept), careless/computational errors.

« Example: 'borrowing' errors in subtraction; treating fraction numerator/denominator as separate whole
numbers.

Diagnostic Teaching

« Process of identifying the specific nature, cause, and extent of a child's learning difficulty.
« Tools: diagnostic tests, error analysis, interviews, observation of the child's working steps.
« Diagnosis precedes remediation — teach only after correctly identifying the actual gap.

Remedial Teaching

» Teaching designed to correct specific learning difficulties identified through diagnosis.
 Individualised or small-group instruction, using varied strategies/materials from the original teaching.
» Should move at the child's own pace, using concrete materials and positive reinforcement.

+ Aim: build correct concepts and confidence, not just repeat the failed method.

| & 3 (In Hindi)
e faeeyor

. ol fT Tefaal F cgateyd eI, dife Jdfited Hifadl S GHST ST Tl

- T FAgEH A€ g — ¥ T B (IF: dlfeheh, T Teld) fideT fshar &l 3ER e
gl

- WA T GHR: VAT AT T, gihdreAs IRl (e f&aftyzron), sraureneAs et
(3RO T I FHS), IEEULA/ATACHS JieT|

- 3CTEIT: Herd # 'SUR o' AT AT, e & 3HA/ET AT Iel9T-3eT qUT HEIT AT |

fAereTcas Rator

. T R R FAS B RN T, FROT T W G gE F S g

- 3TN feTeATcHs TeTor, e faRelyor, FWETehR, s & gl Fel & TOM I IHdellehe |
. fAEeT 3UAR O 9B BT § — JIEdide HAT Ter &7 ¥ Ygdleled & §I¢ g RA&Tr 3|

3YARIcAS freror

- e gart ygEEh 78 faftse JifRere Swfosgal @ guRe 8 S I Riefon|

- e RUEToT @ et OEAfAHAEd 1 9T G U dAfFaE ear oy A
. T AT G AT @ I g ARY, FHT THA U FRRICHS Aol & AT

. J&T; FET FTYURUMT UG cATI@™E 11T, shdol 3Gl Ay & Qg 18|
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