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IRl
T GoHTeRaT, T & & & faem & fau qeayet @ e g & faem o) denfier @ e dwa ® sifard e
(Convergent Thinking - CT) 3R Sy feas (Divergent Thinking -DT), SSEIRERI] & o A W%ﬁf # | orany ffqT a9 e
3 foari &1 FRF &, T GAAIHBAT FN UF U@ GABIF ¢ W THH GAFAE AL ¢ | AqEdT § Gorrehar U gol & A |
Wﬁf%mqﬁ"{“’f%l A T8 @ H Al Sereeen & SRy AT gorersar (Mathematical Creativity) @l 9T 7T 8 | @@ §
Tt GorTeeRdT § Hag & IUEl & WE-AY 39 W oadt w T & 5 ok yewr i gomterdar et areaswn § snfie fear
ST "EAT T | G H A farew Aifq 2020 & Haf § Jarorw 7 Ao swEnT g 2

ge st St e, s |, e geresmdn, e afa, aeia frer SifT 2020

Mathematical Creativity and School Mathematics

Kumar Gandharv Mishra and Tarun Kumar Tyagi
Department of Teacher Education, Central University of South Bihar
E-mail: mishrakumargandharv@gmail.com,
taruntyagi@cusb.ac.in

Abstract
Mathematical creativity is important for the development of field of mathematics, and hence for the overall development of science and
technology. The core elements of creativity are convergent thinking and divergent thinking. The latter is responsible for generation of unique
and new ideas, which is the key indicator of creativity but not the synonym of creativity. Infact, Creativity is a great asset for the welfare of
society. Ergo, in this article mathematical creativity has been exemplified through various examples and the process howcan it be fostered and
incorporated in school curriculum has been elaborated. In the light of National Education Policy 2020, educational and policy implications are
outlined.

Keywords: Convergent thinking, divergent thinking, mathematical creativity, school mathematics, National Education Policy 2020

1. FEAEAT T 2020 AT GoTHBAT AR GorTToAeh feia e a1

UNICEF, UNESCO 3 WHO 21T oo fiiae 7 A ST A1t & foreer womer & % 281 <ffera
(creative thinking) =T frenfEt & fow <& S S & TS § G EIK GIATHEAT LT B Twid 12
q UF & I & & | A [T T & | T farem 3R 9 AR (sHH9T:) o T & ST 3qeT Hew Bl q9rar & |
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3TT: UTSTshH & Ha & Gorarerena &l Ui & § 7eed & |
Ao A Tt g =9 (STEM) 3R &€m
(STEAM) f3rem &1 aTet a3t € 1 foh otwreehall & STvTa
T STEE §° | 3781 aEaTdSl o STIAR O Bl FaE B
forert & & Te FHE ST & 87 36 | W IR fHar o
faSTooT 3 & £4°° | T]iaY, U8 64 & b MO & i
HHREH SChITT AR BT BT TgrAT A, 3R IF Ja &
TR Ueh HeqoT fHeT STaT T & | 39 o |, B9
T % Hew # GoTHaRAT I a1 Y @ &- Al & O
GTATHRAT | OIS GoAATeHbT bl T T2 Pl Faaqof
ISf &7 | THE T T FAIOT fae 2 & | 9 ued
foh & ForTerehar SR TR ot T 3R ==t &,
Iy gl (Haylock) @t e wifafafer’ i S fohar
TN & et gt B U 9 g A anier e w faeget
T T @S § ST2hT AFATET Apid a1 & (e gva
B k) T I AP FN ATERA 2 cm’ BHT AN |
T 98% d=ai o T SATHM I} 331 @ Th 2 em x1
cm 3T AT | BB AR I AT T & (T 1) | 0 =
BT STET HedaT qifch (Feer 2) gsiman @ ar |

gl YT T MO H 3H YBR kI GolIHD
T Tfch ST AR T A8 & | SUh STk (o
2) T 3R AT TGl BT UH T&q & |

DA GG

62% 7% 7% 1%

= 1 . &A% (Haylock) @i fafaftr w s=at & fafter St &1 wfaea

o= 2 . &% (Haylock) @ Tfifafer ) o a=d g1 w&qq o Tmam
stfada S

ISl & Tk faebrd & ol Gorrctehdl sl BHam
¥ U HEAYOT IO FHT ST & | Gorreiehal U URhaT &
7 U IATE- I8 U =41 % (997 & | T ahiadl aadl &
ST iera | T ST fohar T &0 | goTeendT Bl &s
TRATSTE 38 % 47 3K B UAT G B & aradn
FAAI & AT FHIT b o0 ST 12 | Jrd 8, Goareehal
¥ geatgd fEr Gifas R oeqd e ¢ | fusdr
Tfcater, #§ foenfEt & I I gorTHRdT & WX Bl
T €, Tl Ieh SR U AL &l ol | 90 a1 Tfadia
& | 3T Toh, ATIhT GoHTHehT i ATl 3T (el eFil | 35
SR T 985 T | THeH & [0 HB URATIIST T T4 B
g1

HE et GIATHBAT 1 Ueh Yokl & &4 § AT
YT & Frad o 8 741 ST 8- FiE a5 a1 B IO,
ST AHET B I W A T | TR & AR
GOMTHSBAT A W Bl g8 1k & Sl el &l qRafid
T T2 AT 3R T He-Hae IO B G| | IR AR
FATED GorTHSAT Bl I TXE a7 376 &0 b+
TEa & SRS & SO URHING & 2| 3 a9
TR § T8 T 21T & o gorieTeha-aradt, St
ST FATfAT S e & | Fawe S gorteshar & T
2 AW 9E A &, 7 & IR & AT & e e
sifErd fidT (Convergent thinking - CT) 31X A€
i (Divergent thinking - DT)'? | SITHERT fRIaw & Su
o fiaw & & o a9 § %aw o & So) 9T & &
(SeTeXr @& {7 8 3T 5 T I Saed), 3R TRy fa
T I 39 foae § 2 e o Sov e 8 (ST &
fora- <1 U Hemd gaand TR AT 13 2) | 39 YRR &
feide & T4 IR Hifee o= @1 agrar e & | e
% fore « < o ot iR feeel (et 3) @t ST s
qIfth ST /S AT a1 T HITQALT B |

AT & [T ST 9B & o stedr € | STuamd
e 2 famd & Saned & fau 968 81| I & a@n
g1 garedt (Fluency), fafaerar (Flexibility), Hifeerar
(Originality) 3R =me/fasarer (Elaboration) SEEIREY
foide & ) 9 € (F 4) | waredr (Fluency) STfhamai
T T T &, fafrerr (Flexibility) sfsramstt & fafie
S} T AT 8, SMRSMEr (originality) famt &t
HifeTehdT el ST &, T&i gaaa (Elaboration) fammi @
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o 3. gorTeHaRaT i Mratater e faet R o

T 4. GorTToHRar (FTART fide) & i

o 5 . GoTHeRAT 0 UiohaT (Wallas T STeTRa)'

AT AT [RIROT T &l a4 T -ed & | 9l &
SToEn fHiae ot @1 fafarear ok Her § st &, W
TE FAATHBAT BT had Ueh T & & | oI [
%WWWEW%W% Tl (Prepa-
ration)- 3=RIASM (Incubation)-4g&a (Illumination)-
FAm (Verification)” (F=-5) |

TR Gt

i faftr=T adient & afRenfod fkar 7 & | @i (Laycock)
= TIOTCH TEATHEAT &l & T8 GHET &1 [Af=T gftaahion
F fagaoor &, ¥o, 3R @R T Ty, #E R
IO H AR SR i Rafaai & fues & fog
U ST TR AT 1 AT b €9 H A fmar 8 |
Trfel TR T O TEATHBAT bl T HISlT a1
YA ek AT IRl THES Pl GiedTied Hid
% T IUARTT THTT I B ol STAMRT &9l & &9
H qRIT e €7 | ST e & foh O Gorretahar
g @ AT E TG HE AT qwer & v us R
(non-standard) FHTEMT Sq=T H¥ar & & AS
(standard) fafer 1 SUTRT Fh & T2 b 1 TeRaT B
T ATAR ATEN A O Goreashdl & Th
TEAY ST & | IO FIOAHARD AE AT & Uh
sl Huft & &0 § o gRenfyq et & o =t
foRam AT TehdT & TR FET ST Fehall & AT, 39 fIulie afera
foRaT ST FehaT &' | Fiaw AT GorTeendT &l S Tae
TRTIST 1 9T, 0 qdsh & QAd e & SIS
HE & T F RN #d §, e faemeft @ aford
T Tl AT TR Bt &' | e foheit QO e bl
AU T G A B Bl THES T AT BT Th
TR Tt Sa sl THETst & THIE T IS o 22 |
Tl % A &R IR, TS bl FHE A AR GagHIa
BT &, Tafh de & W, W,aﬁglﬁ (intuition), €ROT
(perception), 3fdgfte (insight) 3R oNdR® dwawm o
fafvfed 8 JTaA SATAHT & SR T GHET H &
A & 1T U FaRId gfehio T SURT foham ST & |

SR fIERl & SMER W, I8 Hel o 9l ¢ (6
TR GorToTeha Ueh T FaTd 9% AT 37 feohpra
% & B B FI &l § | IS & [a0; 9 IR
TS T SIS o U fasier ot (e (1729) Samm (W&
TH Uh 3T X hel &), T THHS A i 36 HE&AT
2 FAl % ART & ®T H Geh A H U AT qhl Gl
o7 | ST, THTS bl FITHT bl AT Sefehl GorATeehal
% HROT AT W H FH S & e 100 @ e
STAT-STT THT | A1, Tt ST 21907 9el & &R
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H off fopam 917 %1 | 2T Re, TSt Ugy A T Iaredr
o &, fSreiv oot &1 it aen &1 ea foan |
TR ATl R MO aieashT

T @ H, 3@ 9 W O9dr B T § B e
GAATHRT [ohg YehR 0TI ITedshH 2T & BT 11T |
TH T TEqstt § @4t fRaT T & i) & gisharet & "eaw
" IO TS Bl [awfad w & g edie @6
srezg-ferior ar feerar (fixation) WX =T O SR
IRy i @ gerEr 3, i) et TRuRe udha Sae ard
T T Ueh Gl AN 1 § qRafid B, iii) STo-Uss
T AT Gl FaTA o HS SETEXT YT AT S8l B 37
S T SYART B & foIT = & | Hral bl Gall el ST
%, afe It amfyes ar @eg Rafa 9 w0 § 78 & 7
22| T B [t B @ Bl ATHSRE B BT ST
TS Y & TR AR U S UTH g 9el 3 i &2 |
ferenfefat ® o TEeTeTehar & feor/fRarar @ T
TR 3R ST fiae & Hew &l Jerer fashiad fomar o
e 2 |
F) Rerar W FEAw iR el ’ies & geEn 3

fer 6 #, fEnfert & fRu U smeR & s U
i Brs 9 & 1T et T, fSrEent U 91 XY
=fen | rfermtyr foenferl 5 XY &7 SeR (Th YR &l
e/ fRReman) /9T | ST BT 39 A & STAEr SHigdg
ST 1 e 3 @l ygft (Rerdn awafead o) w
= o 2, 3 ot gomtoeRar guia €1 s
e B ==t & e T (R 1 o R 2), uw wa
foremeft @ 2 cm® &=wha & TP T & forg fagar

87

e | ST T BT AP I Pl TR Y B & |
T, e faTees i sifadia afafharstt #f gear & &
TG T AT & | FIshaT t =T ST S 3l TaTeehar
TEq H UEA H § HEG BT ¢ |
©) amfee gt & 9=
qTEERH & 0T GAAIHB T R e & forg
TEAYT SUH § O H G SR IRURE HE h
faudia Henferd @t & i & 8| T d He A
TSt &1 AU T Serede uY smenfia 2 (afernr-1) |
M) G Ul H TG (open-ended problems)
TETE 1: 4 B IR IR G4 FH3eb ST Teel A goTieh,
T 3 el foreh fore s wifvrdia |@fparstt (+, -,
x Tg +) T FEEl B 9E w & [ Qi =6 € |
TS T IROMT & & "ahd & (iferenr-2):
Taiad |ERATE 1 SUArT BODMAS e &1 SuarT

4-4+4-4=0 4+4x4-4=0
4+4-4-4=0 [4-{4-(4-4)}]=0
4x4-4x4=0 [(4-4)-(4-4)]=0

[(4 +4)-(4+4)]=0

iRt 2: 4 7 fafi=T alient 3 fafire=T |fshaett
SQART ¥k A AT

T 2: A AT qrd fo=eRT I 12 B | 389
Fifad & I & Tohd & (ATferer-3):

11+1,9+3, 7+5, 8+4, 1240, ......

Vitd7/4,2/3+34/3, ...

7429, -8+20, -1+13, ......

AT 1 ¢ 997 SR T Srqary foiqe smenRa gea denfed weal & arfoeer

TF yErad 997

x?-3x-4 F1 ES H |

y=3x-8 3R y = -2x+7 @ yferesfed fog s ¢
TEEl A UThae SEATS Hl S S 3 % O 7 o |

24 3T 36 @1 HeTH THGAAE ST Y |

ol s @1 aftarg 28 A B iR THe awre
8 HHl T | IHH AR T B

T Hlft ae

X*-3x &1 o 92 s w RrEd sEe eS|
IH @M R FHHROT TG B g (3,1) F TR

A T TSt ®r AR (S 3 % O T &) 20 ¥ | HeArsit
AT B

T 6, 24 AR {HET TE@AT N FT Heqq GHYGAS el qohal &7
T 7, 24 AR KA TE@ n F HeqH qHIIEAS B qohdl &7

fopelt sma &1 aft|rg 28 T ¥ 1 THET SSTRA T Bl Hehdl
Z?
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K ¥
Y

1/

x x

A A

AA &

ot 6. g H s gafgang Brps Fir & & gafad S (Haylock i wifafafer @ smenfa)”

TATfCTRT 3: &1 FEATAT T [T TRl § ITANT Hieh 12
AT

TSR 2 H AT I Bl GE@T AR I & TBR §
fafererdr 3@ @end € (A STerT-ofaT &l §) | I3 &l d@
yare (Fluency) T2 @l SII &, STafe I 8 fafveT smam
(SETER0T & foTw; UTepferen HeEATst, el SfR qUTiehl b1 SUART
e 12 99 fafeerdr (Flexibility) T2 @t S9fdl & |

TS 3: TEAT 169 3R 961 & S FHMATT 3R AT
it | 36 qIfad & 3 & 9ad o
i. I faum d@ § i Uh-gEl & fauda € anfe |
i, M ST & qHT SRl BT ART T & TGN 16 § |
iii. I free TR et He@amd STt 13 3] 31 H1 a2 |
iv. T HEAT BT AN T § T2 |

T @ |, T T @0 wem | ey AT @
fompfra e & T /5 ST SR Hell | gorTeendT &l
FEET & & el U 4l i | Teh GorToTsh g i G&dT
I AT &l AT (Statistical frequency) & HIEH & &l
ST "Rl & | I b1 Tl =IFa ST 8RT, Sae & Saeh
GTHS U] ! TedT BRI | el ek T Bl Teh TRARE
T & AT, f3rerehl T g THET & g |eMted qard
(EITRAT STERT FHET- ST {6 ST &l arfeebren &
AT BT TE &) TAR HEAT AT | T8 7 e GorTedwar Bl
U ek THMAT & STAHL Hhl HY Terar < itk fhar
H 7ag Ryl |
AR A il IR AR 1

o dadl § offe ot femerr & o @ advem ofiR
TR T TR STTRIeRiST: ST folae are iR Ftivs-uss

godl T & MR &P | IO & U gorreAhar
e Taf~ea U Sie S 7 9ra T4 o TRl g
YERTILTT el Bol i 0T bl J&deh | 79% I AT
fefde TR SMTenRa & TR Bad 21% 7 & STIan fadd |
STTETRA & | GL0&T 1 g 9 T U T farerepr 1 e
qTeEhA U A § @l &, ol Aan AT 9 99
TRt | i & | T & et | fohdll Ty Steemon
3T 3I-UST Yol W 1-2 =S Tt AT 9 el &l arar
T | foamag & fasafaaee & yasr & oo off 2 gfaaem
T ST b ST &, et T 1 T80 a8 (FAa-use)
TEdT & | 3 9941 | Sl bl GorTeehal U 3R SOil 8
fafear wEs & 999 T & IO e & | THR ST
foemera & ureashT iR et Tiafafer w e 2, wet
ferenfefat o farerpt &bt eam e Fiig-ues SR Sraan
feIT aTel U T & A § BT & | Heeaed gorredahal
& forg e o Hra-Ram & vt sEae | e ad #
ST T AT | UeAYEih SR TISART H GOIcHRaT e
TRA 99 HT ST T8 & a7 91 & | qTT | 007
yatad Bfa f THHT UH HRE AIGqH ST § | QT
T 2T 37ef Ueh &1 FeT SR & AT A1l & | T& T STl
& o5 T & Y@ 99T & UH & el S} Bl g, AR
THHT FHIM O & G T o & & | e &« &
T T &1 & 9X AT Gt adiemst § aferd aradn
TG FEEY0T T @ & | I 36 & R 9 Ioreh g
TITT %1 Ueh IUAIEhATaTal B STl &2 | (0Tl @
2 ST &, e ureashd § gerrersar (gt staemd
fiae ar ge) & Wi & 9 iR e & urn




fiyer v @l aforde geeEEar st e i 89

TfYepeT 1 ST & | 2Tati{eh, TOT f3vefor o faam & &1 @ %2
SITET ¥ GIATHRAT SR Tg-IART U1 bl ATl bl TR
foRaT &, I UTeEshH | THe ST e & qdel SR Hedl
T AT BT 220 | GorTshdT WX Qe TS | &l @ ad
=, faQoent T f3re it 2020 F HH! T4t HT AR
TIfere fareror @t SiforTa SEareS | o § @ e 2
T 2023 H U Afas SEU™ o) wfdrerer afteg
(TTATSRES) GRT webifard foremer & fo i are=at
&1 sR@T (NCFSE) § wforg & qiferors e
SAferT &% TEedl H ST U U9 SR Gg-3ad U9 &l
ToTar 24 H a1 B T2 B (R 7,8,9) | =T 9 @ TE B
b fohe UehR Uk TIOTCATY STTEMROI 26T Sdalehe] b & forg
foremeft 7 2 aRYeT ya # A (kv g 271,
272 ST 273 3@) | 3@ TEAEAT § g U MU FB g
JETE & fou 29y Iy &

T YR & AT TR T & helel T Gorreehel
Fr~er ST Rl TSTHH & [T JgG TN & dceh A0
TTeashd @l et o frert & forg T=e a9 @
TAER Y 3 & | T YAl | T bl gafad “wameae
FUAIRTRATETEr SR ‘Th-Ia’ aral Bfd Y T & qapcll & |

BIlich, 31 YATHI & STa9[E I8 dgd 8¢ adk 39 a1d WY R
T & foh fohe TR fareres T aTeagEdshi & gl @1
SYINT ForATeHRaT & e & I 2, ST TIET &l T
T UfehaT S7¢ AT e & fohae STIER IR e Jar
FIA & | THD AT T A S A Az (BgF-si
ffaferat iR qrEl) STaearoTst B g-3TEr i
@ H " B & | IO BN T § I g anni
T ST T Hicieh FHIAOT S & F-A1 GoATHehal
T FETET & o [oTT SUART AT AT | ISTELIT o {od: &)
A9 ¥ *F qg%aE UHR & 3D Alzd (AE-2IR, =T,
SfrFeTes) | a0 S & (S e & T & i & )
THT STTRITAT % BIOT 2l HIEHT AT Hpad & s SRl
ffefe ot o eret €, fRr faremelt sqa T & aRac &
FHIROT AR BT % TOTE BT =TT BT qohel &, 2D & 3D
IEAT HI GO T97 b &, @) Uk ek q@r &
Hifere @ fafeaat & U & &= & e STHfaa (Tg)
T FHIOT ShXAT- T B3 & Rt b STavT-3TerT it
H U & SFARA dE AR TS FHI HIH AR ST I
TOTC & bl TAfererdT 1 e UedTE hqu | U yarEi
T feeran (fixation) 9% i fHE=I0T UraT A7 Hepel & TR @

3.5.1.2 Middle Stage

a.

b.

Content should allow students to explore several strategies for solving a problem or
puzzle.

Content should involve situations and problems that offer multiple correct answers.
For this, open-ended questions should be given more space in the exercises.

Content should provide opportunities for students to ‘talk’ Mathematics. Semi-formal
language used by students in discussions should be accepted and encouraged.

Problem posing is an important part of doing Mathematics. Exercises that require
students to formulate and create a variety of problems and puzzles for their peers and
others should be encouraged.

Content should allow students to explore, create, appreciate, and understand instead
of just memorising concepts and algorithms without understanding the rationale
behind how they work.

Content should offer meaningful practice through worksheets, games, puzzles, that
leads to working memory (Smriti) and ultimately builds procedural or computational
fluency.

o 7. Aty wE T aad gaa (NCFSE 2023, I3 261)°
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National Curriculum Framework for School Education

3.6.1.1 Instructional Practices

mathematical concept.

a. Students should be exposed to multiple ways of seeing the same mathematical
concept. This could be through pictures, symbols, different motivations or applications,
and different descriptions in spoken language. Each of these provides a distinct
perspective, and they together help the student form their own understanding of the

b. The Teacher should encourage students to express their understanding in their own
words using mathematical vocabulary and terms, including in their own home
language when different from the medium of instruction. Opportunities should be
created for mathematical conversations between students.

o 8. T forerr Fearelt SR en® SAERET (NCFSE 2023, J65: 266)°

3.6.2

problem solving.

Assessment in Mathematics

Few key principles for assessment in Mathematics are:

a. Students must be assessed for understanding of concepts and mathematical skills and
capacities, such as procedural fluency, computational thinking, problem solving,
visualisation, optimisation, representation, and communication.

b. Students must be assessed through a variety of ways, e.g., solving a variety of problems
testing procedural knowledge and conceptual understanding in key mathematical
concepts, geometric reasoning, algebraic thinking, word problems, and working in
groups to solve mathematical problems.

c. Open book assessments can go a long way towards reducing anxiety in students.
Examinations could provide ‘fact sheets’ consisting of information, such as formulae,
and definitions, so that students need not memorise them but use them in actual

o 9. o 4 Stisher gt~ gea (NCFSE 2023, J&5: 270)°

2 TcIfafer § Wt GoTTcHeRdT Rl Sgrar R | TTOT 2l el
ST @@ & 2T Afatdaredt § goTebar &l ST ST
AR T TR W UE Hfad 9ar] by S e |
foremet

qedl | GOHTCehaT fehiad ST TOTd f3TeroT a1 @e
T | e TEATA ST At RUE geish g & faepr & forg
YOI &l &l LR T IHIST Al & | 3,
e @ foemedt aredshd § Gorarchdl & Hed W TRl
T[T &, IR T 4 I8 S0 & fob o &l red
JETh | SUA-USS (Gel) THETsT 1 SU e 36 &l
Jerar fear S wear £ | 39 e, faendt Sifad Som,
AT 2 BT FTEH Y Wehdl & SR U el I & Uil
= & {991 FE FHIN YW T 1 GAE H T & ol
I U GO faemefl 1 | 7ag Sl &7 | 98 A
TOTT T &l I GorTcdeh a9 & foy fFferiad s
TEI AT & 1) ATl bl HNTe b Gl 3 ii) B

Bl T T B 99T T ¢ iid) TOTT hl THETSA B BA
A & fore fafaer fam yem &3 &7 ggrer § iv) wieard
ara ar ferfor @ it w3 v) i # aratas e
%1 Reafoat & Sire & fou drefed & | HEm Figrar oK
AN AT & I H GoATHehar IQaehd &1 ST 3T
EHT AT AR AT Fedi § goTos A Hl e
TN I & [0 98a SUAR & | 98 TE Iea-wid
foiaT e § F U 2 SfR O it SR T
- S 3T @&l § Hated 80| 39 a9 &
HTezw | 29 39 919 W G A & b T frem i
2020 % FEH H YR B dATel 0T Pl Ied T&Ihl o
AN A MeRa awestt &l Sfd "ed fear T
afen | ST fF o H gt T g, Sanr R daa
AT GO T U U@ Tobaldh &, Alche GorTeendl
&1 qAEErE TR & | gatan, el e SR gEH
QNferT Uik ot g9 & fore fagmt &1 e smagas 2
3T: TE T e o f3rerep, Qe oY ifaes Ut
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% for IOTT GomTeeRaT ! fharsti &l Teds & THe
% fo SugrTr 2, e ZR farerr $fR IRt a6t fshar
o G FERS B QMU Pk T8 T8 SR qgraT &
% foru U qael qorrel! faenfad @ S aedl 8, a1 & 29
foreerdt arease | ot s AT ST HehaT € |
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