Patterns, Possibilities, and Computational Thinking! Transforming
Middle Stage Classrooms Through Magic Squares Across Subjects!!!
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Why This Practice?

Traditional Classroom vs Interdisciplinary Classroom

Traditional Learning

Subject = Lesson —> Memorization

N2

Knowledge remains isolated.

Interdisciplinary Approach

Pattern = Logic = Subject Connections = Real-life |
Application

N2

Learning becomes meaningful and interconnected.
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Numbers may be the language of the universe,
but patterns are the poetry.”
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( Symmetry shows that beauty and balance 4+ A cube has multiple rotational symmetries

Lexist in mathematics! J L + Observe how patterns change, yet the magic lives on! )
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TEACHERS AND STUDENTS ARE THE BACKBONE OF OUR FRAMEWORK

4 [ & ;- L
1. DECOMPOSITION 2. PATTERN RECOGNITION 3. ABSTRACTION 4. ALGORITHM DESIGN
=L Break the big Look for patterns Focus on the Create step-by-
- @ problem into in numbers and important rule: step rules to fill
u } smaller parts their positions. equal sum, the square.
(rows, columns, not on details.
diagonals).
\ Z % 7 L J
USE ACROSS SUBJECTS (IDEAS)
~
Maths Science Social Science Language Computer Science
. & :
Consecutive !’ Atomic numbers Historical aates, Word lengths, .‘o Symmetry, Programming
numt.aers, ""‘ of elem.ents, populatlon data, ‘— alphabets, de5|gns algorithms,
fractions, properties of map coordinates. syllable counts. patterns. puzzles.
decimals. materials.
B




@The Challenge!! 7

& Engaging activity

& Make learning enjoyable '\ } ’ \ —p | k
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f_ Challenge your mind. Connect the dots. Create the magic!



+ _ METHODOLOGY

Our Approach to Learning Magic Squares

1. PRE-ASSESSMENT " 2. CLASSROOM ACTIVITIES |

* Basic number puzzles —8_ Mathematics Magic Squares L
Q Pattern recognition tasks A nenceVIRgICSHuares 8 1 6

.’;{ Social Science Magic Squares 3 5 7
Q Logical reasoning questions

Q‘ Language Magic Squares 4 9 2
E Google Forms Quiz

g ICT Integration

S .

: ) RerLecTion
3 POST ASSESSMENT 6 SRS

Students explain

How they identified patterns

E Worksheets

Strategize used

z" Group Presentation

Subject connections discovered

YA80




re-Assessment Data Sheet

Pre-Assessment

Il Performance Achieved (42%)
I Improvement Required (58%)

Questions  Responses @ Settings

1. A compass has 8 main directions. If a traveller moves Morth — East — South
— West, which Computational Thinking skill is mainly used?

3/ 24 correct responses

Decompaesition | 4 {18.7%)

Pattern Recognition |

Data Collection | 2{12.5%

direction

0. 25 5.0 7.5 10.0

2. There is 1 world, but many civilizaticns developed in different regions. Which
factor most influenced where ancient civilizations grew?

13/ 24 correct responses

Total pointa: 1

|D Copy chart

11 {45.8%)

12.5

|D Copy chart

Orn mountsin peaks | 5 (20.8%)

n desarts only | 1(4.2%

(5]
R
n
o

n podar regions |
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JOURNEY FROM 2D TO 3D

Activity 3

8416

3x3 Magic Square net
(Six Faces, all Sum=15)

/

/ « W | St IF |
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A 3x3 Magic Square (Sum=15)

folded into a cube

\



The Linguistic Magic Square: Bridging Languages
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The Excel formula:
=CODE (UPPER (A1) ) -64
works as follows:

Activity 4

1.UPPER (A1) converts the input to uppercase (so a becomes A).
2 .CODE () returns the ASCII code of the first character.
3.Subtracting 64 shifts the ASCII code to the alphabet position.

ASCII o
Letter Position
Code

MATCH OR LOOKUP..

The Unicode values of
Bengali/ Hindi letters are not
arranged as consecutive
alphabet positions. For
example:

UNICODE("" ) = 2437
UNICODE("S" ) = 2438
UNICODE("2" ) =2439

UNICODE("3" ) = 2447
UNICODE("30 = 2309

UNICODE("s750 = 2310
UNICODE("g0 = 2311
UNICODE(" $,0 = 2319
(there are gaps)
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The Linguistic Magic Square
Analysis across English, Hindi, and Bengali using Excel Formulae

=MATCH(AL {"9" "3" "2" "&" T
=MATCH(Al’{llu&l"ll"&”"||"g’||"€’||"3’l(




J F.'.!":I lb\“h- “5.':\\!»1

7 . fNamt- Madhard fhavds ‘ o=
| o DX -0, Sl Mg -5 - . tara = [0 ol ry.-R1 duwte, \ Nmm:lhw (ppta £
| - 2 — - = = ot 3 ,‘-T. 'Olt 1) uu "l: \\; C‘w "' %,t '_m.lT =]
Ll o T = iy Sere—r AR | R f: 24 il | i
N TN~ ’ = — e | - —_—
e % A Oulisa)_Pathn_Tion —H— "mmu Pcmm\b
i —H—— - — T
N — £ (). +——-9-—0 0 0 5 0 MY
-3 r.- | I / - { A
=T \‘W..Lti._..k\ L : —: 3 A TRl O N B RTINS :
e 88 é‘l—i—a‘“‘svw o . AVA “hat s plln s —— —g— -L”E.DDG_QQOD_OQODW — ot 1.
| 3233h* « WAWEBERG T T I T riegd, —— S =
?333'5‘\’ x L AAMMEESS 56 j ey 7NN {43=0,a¢8ep), 14 1 “‘3’ 830 -3233‘_.;&: _Sﬁé%?ﬂ -G\ .
! ' : SN AP ) \ | 2. . \ ' [N ﬂe yﬂ‘&_ﬂi‘l “Q__ —y _:_'
\ L — »~ ——— f—Te N .'/ ™ WO G_
[4% w1y AL :_ ' O i e H—1% & Q.00. O&Jgoﬂ A40 3__.._ oy
% = i . 2 4 (: Q ~~ NO.
Q7 = hhwg L < YA o O ¥ i 5 0 5 e
o g ER ‘ L 0 0
' (xc!\‘i s l\lu.l\ﬁgi ______ b I. \ SN ] 1 er l___gooo_ooq% -0 ;,QO-,_TOQQLB
L et = WERaD, Ly iy %6 Ty D) o] Ll ) g 0%,‘_, ,0 00 10,
2 o T A e
__.‘.._l‘a.iz'bc'.x.\‘l' = l\k\\.\‘}l\&?,"i‘ép - { N ) J O OWJ— Oﬁe—
|_ShGued® T MANLLN IR Y v 15 T[]0l gl | S _§r§§_gogo %%_O‘n’_o
| ' 1 KA TN 2N N/ I 4 E 8 3 g g
| | 4x9 = 63 > g\ 3 : ' 16 30000
| [ }'| ':' X 0 o I-Uv ' = ‘/7‘-‘-.,/' 25
1 13%00= mean 2= 3l I B A S ) ‘Pt ‘ib.‘lw.-;‘.,--_-:_.— R G e — =
| ‘-f'l‘“'oﬁﬂ'-‘l 36223 no0v= Oagety 1 A4fh = SN Mwn (W~ b~ 1 L"‘_I_ v r_’i—;r_':;k:.* :
44450000 9 :0m99% e anopm | e A & i L =T T
ﬁ : ﬁ | =3 { | ’
| 44734 = j‘*% [ Shnaat = Gaoa dneyey lg+t =0 = e s j/I./T = ‘2 ‘ : : ./" — ::
| H“‘H"’ggc,agg, _a90n90*>” = Bﬁ_%\&uw.)\b 1 o 2 — s 1 /£ CU S Sl
: ‘ I =] dat=? & == i t‘ i f" d Al ,-sz’/l
) A ~/ : ,/"] ..v.‘\!.)’ 1 . . N 4 ) _,‘)L_ [ . .v "{' ' B 1' !' : i) 1
7 The el ke 830, v, u'n/__‘s-_uifl' 3 Rl Cen )
I‘, el . "").“.\‘:41- B0 = A% CB) M i .‘.__Ok._“’f"f £ — r’__.‘_.l < 37 A . TIF ;u".f—— ——
e | o —— 4




Proposed Assessment Plan — August

3x3 grid using prime numbers

177 =177

LTRSS TN > 177
133 | 59 5 |— 177

47 | 29 101 | 17
e ! T ")

177 177 177 177 177




BUILDING AMAGICSQUARE - r1i7el.n
STEP BY STEP 7 . A B - s

The sum of numbers in every row,

Watch the pattern. Understand the logic. See the magic! column and diagonal is the same. ANRONEON — 15 |

15 15 15
TRANSFORMATIONS — e

@ 8(1|6 ® 4|38 , 2.9 4 (4 6|7
e [3|517] - |9]5|1] & [7]5[3] s« |1]5
magic clockwise. clockwise clockwise

e, RORRORE 27 6 i, (B 11[8] e |8 B

TRANSFORMATIONS /\

811(6 sl w!l oo
Rotate

ol . O | O | -
clockwise.
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Magic Square: Bridging Social Science.

SOCIAL SCIENCE / HISTO

[55

8 directions in ancient navigation.
1 world, many civilizations.

6 major ancient civilizations.

3 branches of government.

5 pillars of Indian Constitution.
7 continents.

4 noble truths.

9 virtues.

2 eyes of justice.




+4 MAGIC SQUARE: BRIDGING DISCIPLINES, BUILDING MINDS

One Square, Many Connections, Endless Learning
Exploring Interdisciplinary Learning Through the Magic Square

/\—_——
e [((Z) PHYSICAL EDUCATION / SPORTS
v 8 kinds of athletics v~ 3 stages: Warm-up, Play, Cool-down v~ 4 quarters in a game
v 1 team, one goal v 5 components of fitness v~ 9 players in some games
v 6 basic motor skills v 7 positions in some team sports v~ 2 halves
-

THE CLASSIC 3% 3 MAGIC SQUARE |

@ ART & MUSIC
_—

N

&L .
. Magic
N 8 1 6 " Sum
v 8 notes in an octave 5 =
+ 1 — Music is one universal language -~ 1 5
v 6 — A standard guitar has 6 strings 3 5 7
v 3 — Three primary colours
(Red, Blue, Yellow) Every row,
v 5 — Five lines on a musical staff 4 9 2 column and
« 7 — Seven traditional Indian swaras diagonal
(Sa, Re, Ga, Ma, Pa, Dha, Ni) equals 15!
v 4 — Four beats in common time k/
(4/4 rhythm) & e
v 2 — Two hands work together to

From Numbers to Real Life... N

create rhythm and melody

£ < s
- L@ 7 - Magic Square Makes
) S Y 8 @ lg_earning Meaningful!
* J @ - =————
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Post-Assessment

Questions  Responses @ Settings Total points: 12

o ] 10 15 20

5. & music teacher assigns the numbers 1-9 to different musical beats (Ta, Ti, 10 Copy chart
Na, Dhin, etc.) and arranges them in 8 Magic Square. Students clap the beats
following each row.

Why does arranging the beats in a Magic Square help students understand
rhythm better?

21 24 correct responses

It hielps them memanize songs
only.

J It encourages them to identify

balance in rhythm,

3o
& D

)

It increases the volume of music. 1{4.2%)

B Performance Achieved (97%) t changes the mmmm‘ 0 (0%
1 0,
B Improvement Required (3%) . . . N . .




Reflection

100 -
80 -

3

e 60 -
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20 -
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REFLECTION

42.0%

97.0%

POST-ASSESSMENT

Average Marks

10 4

Comparison of Student Performance Across 10 Questions

== Average Performance (6-7/10)
== Average Performance (9-10/10)

Q1 Q2 Q3

Q4

T

Q5

Questions

Qb6

Q10



SORANE - WHY THIS ACTIVITY MATTERS? -— ¢

NOVELTY & RELEVANCE
One activity integrates multiple subjects.

- Develops Computational Thinking naturally.
Supports Competency-Based Learning.
Aligns with NEP 2020 & NCF 2023.




‘* ey —+ WHY THIS ACTIVITY MATTERS? - @

>

INCLUSIVITY & EQUITY
Collaborative Learning
Multiple Solution Strategies

Equal Participation
Peer Learning
Learning by Doing




a S - WHY THIS ACTIVITY MATTERS? +— @

SCALABILITY

LOW COST - HIGH IMPACT - EASILY REPLICABLE

Can be implemented in

Government Schools
Private Schools
Rural Schools

Urban Schools

Smart Classrooms

&
v
&
v
Bz
(32

AK
S

Regular Classrooms




qé‘*&j B - WHY THIS ACTIVITY MATTERS? -— (IS

SUSTAINABILITY
Uses

Existing textbooks
Worksheets

Graph paper
Digital spreadsheets
Classroom resources

No additional infrastructure required




Q Better collaboration %

Q ngher engagement O |

- @ Interdisciplinary learning @

1O = I




Conclusion

Magic Squares are more than mathematical puzzles—

they are powerful tools for developing
Computational Thinking and connecting learning

across disciplines.

When students discover patterns, -
they don’t just solve puzzles— X
they learn how to think.




