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fer™: 233 PM Shri HIBT »igd AfEH AIa® AETUI Jad aitfetdivt qae@e Hyt

1.0 B3 fer <5 forrs e <t dow i3t A< #h

2.0 A5 2024-25 S35 PM Shri Fast @ fefawmadin niog fefimiss fomdias,
HIAS3HI3T M3 AR M3 3&&+H fer Yyt 713 € nfeg w3 grag &t fafgnret
feg fesomlt Uer J9s fJ3 Afen Foas FETU3 Iad aidifedt Jaeret araht
IS

3.0 Ag& nfeg Science Circles FETU3 93 € §€H I8 MgHT T&:
1. fefenragdt nigg fefomisa A9 w3 Idfaga 936 & §30Ta3 JaaT (To

promote the scientific temperament and logical aptitude among the

students)
2. AH3 € utsgH 3 fogrer fefomrs feh & St 378 "ae mi3 st g J9s &
Hal YeTs JIdé (To offer a space for students to delve deeper into these

subjects beyond the classroom curriculum)

4.0 WieH AJYS fe9 aderdhmt A @t aidifetdnt fefemmadhnt Tt I5 »igaa

AaTet Jaft:

o famis & fena™d (Enrichment of Knowledge): fefentadt fefamisa Hasut &
Jifgaret feg iy Agedr

e AfgWar (Collaborations): fvg wogs fefewrgdht & W <9 Ids et
83nI3 Jg5dl w3 fegra-ga9 dae I¢ HedS o Yudr Id&d M3 Yrde yar
JI&dl

o TSIt W3 HIASSHE3T (Challenge and Creativity): o7 Aga® fefemradnt
& wifadt A & 98 995 st §3Aa3 g9ar fAn grdt BT mi@ga3Ha




w3 HIAaeIHa a1 78 Age w3 foms ois 39s B¢t Yfg3 dedt M3 a3
24dT Ad< ot WarsT IS Jaadl

5.0 893 At Hogs B¢t Idd AaS €9 I& MgH™d IRt geret 7 Haet J:

1. 7gs it - YU

2. Hiaig AfeR Sagara/mimmua - Haedt

3. Htatrg Arfel miftmius - fggran ( Event Coordinator)
4. afen mftmmug Mentors - Heg

5. € Hiag fefemmadt - fefenradt Hag

6.0 ATYH Ada&t & 939 J& WEHd J A<t J:

1

. B33 Afith Aoast wiegd yIt wogs mfeR fen &g gdt due @& 25
fefemmadt grar &=an

2. J9d HTEH AGA® mied J9d a3 € 3-5 fefenadt mrfis o2 Ar=an
3. fogst fefenradnt & AfeH Hoas »feg s (6F 3 8<), Rasdt (9t 3

103F) »3 Haia Rasdt Iy g @3 9 aStfettt Iaerdht Areafin|
HHT AR miftmuat & Ao Aoas et ardifedtut nieg wihe 3 3 vares
dc et Yfgz o3 Arel

7.0 ATER AgIst feg AiHs fefenmggnt =t It asreut areht ardtfedhnt &t I<
St 7 At O

1.

fafanret wmafas fiue w3 fefarimaa Y®ar (Activity based Learning and
Science Experiments): fefoms i grgasret & aidtfedtnt, fusfent, ¥3T,
J&TIUT It HHSST W3 HHT3 € UtsgH HE U fefamiad Yuar & It gge8e
AR € &< 939" 97d AHS feafi3 gda’ Berags € 39 3 Bq Huds godls
7t gt fefarimsa Guaas g nifa)

. Tefammaint w3 Wrfggt ©mrar marerdt ( Mentoring by Scientist and Experts):

fefenraent nieg fefamis fer Y3t gt Uer ggs Bt fefoms € 439 fee
aH 99 IJ fefamani, dada3Tet df YeHa® & He d Wgd< HiS Jaargar m3
fefenradht €t fafommr @ sdt Yns-§39 Ans wmifaz Jga|

. AR g@g/gfed (Science Club/ Quiz): dHedga & §3Ffas Jad »3

fHAeIHa BT 578 fams &t 293 gt fefenmadnt g Aen Gsfunms At 39
Hargfent ©f f3wrdt ggeret 77 et J1 AfeH Aaast eng Hg® Uudt Afen
Ffed Hags <1 ga<ee A7 Ha< Ja|

yygt feg® fefamits HEHt 99T (Science in the News): Haer fefamirsa g+,
Hes3T 3 Gt € ygret '3 Suft 99T gge@e




. 399 ¥7a M3 fsdhi< (Nature Walks and Observations): FE7&d €37@de &7

mfons, dfent w3 Arsegt e wmifons w3 wiare mifts &t 32T feder g9a

eSS JaargTT|

. M&I< Wi3dret  (Exposure visits) §9 fHim Angei/fefoms fem €

fefenragnt &t Hee & Afen e w3 rddns degl €t tasEe
W39t mUfas gaerge|

. AT B (Science fairs) Y3t f3vrdt Afdh A& wmifaz o3 77 Fae & fig

H38! & Ygarat 99 Aae Ja|

. AR fdet ' yWdr (Use of Science Kits): fefamiad urgaret & WS 3

HUHAC ©d1 7% AHS< St &t Afer faet &t =93 a9

. 7 §ade  (Research Project): fefenragn g 2y feg #f fenadtars 39 '3

r yride g ads st 83nfa3 i3 A7 Ager I M3 Ag® <8 HIS3H
Yrdet § AfgWdr YET& o3 A7 Ade Jl

10.AleTg/<HtsTd AF IR (Seminars/webinar or workshop) fefarns €

439 € AuTfed, gHedt At viggamedt Hifaah €t Hagedft feg Avisra/<dtsrg =
SIIHY MTWTHZ o3 77 Hae Ja|

11.fefomraq Syt &t g9 (Science Communication Articles): fefenmagnt &

Ae-made, fadhue w3 femdme € wugd '3 Aasa Hizghn feg fefomrmsa
fefipt 7t By fous st G3afazs 3T A7 Aaer J1

12 .fefomrasa sed/ a3 area/ATer AHIa™ ( Science Drama/Nukkad Natak/

Science Seminar): fefamad AY & YgiB3 996 & HHT 3 »urfa3 fefams
3IH/ a3 dTeI/ATeR AHted Afel Adast feg wiis o3 7 Aa< Ja|

13.7g7ag Hifgat: fefamis 939 € Agsd Hifgdt & feast grfifedn & He

g ot wiis 3T 7 AaeT I

8.0 B3 gifedni fefenradn nieg fefamis yFt gt Uer 995 € o858 &2

9.0

MEIT M3 NSS! feai3 Jaa feg Headrg daaftnil

Sudas gt gt ardtfedinit <t < 3 fesrer afel »ifermug »iuE Uug 3
adtfetnt fafes a9 Fae &1 fafamet nwofas adifednt agete =t U3a
&% &8t NCERT, &<t faat enmar ardt wiadifedt I3ga <t AafesT <t =t 77 Aot

10.0 §a3 aStfetvt Ao »iformue @8 Sar&H 3 @8 fes Jaeet Aredtn| ferd

fesrer AieH Aaas € fefenradh e wiyE I8H €978 Hfeur wigHTd Mrue
dH € YEdHs (H3&/Madiass/Afen Hedt &u/dw wife) g €t AT feg ofizT &
AT JI




11.0 Ags fe9 I T8 AeR Yearat, Hu-mfmmug fhget (PTM) w3 AesT fes
(Annual Day), 8di8H 3 €d6 ATeH HIds € fefemmadt mud 3 o N,
Wgdtd®s, °d J1gd, SIHT, Jftd, T3S »ife He Agas &8 tHe 3 yedhis a9
Hoe J4|

12.0 PM Shri PAB 2024-25 3fd3 Iedt miferara mifews &t He Science Circles »fis

J& M&HAg ITHt AHd fafent & I+t aret 3

Funds allotted under PM Shri PAB-2024
=, ﬁT@" e Faast < Financial @ Rs. Financial (in Lakhs)
faret 5000/79s

1 I ELE) 50 0.05 2.5
2 HI&TH 18 0.05 0.9
3 gfesT 40 0.05 2

4 gdlwde 23 0.05 1.15
5 GENEIERUTL: | 14 0.05 0.7
6 Sfasar 22 0.05 1.1
7 fedmuag 25 0.05 1.25
8 JGeHYT 55 0.05 2.75
9 afimiraug 36 0.05 1.8
10 A%ud 40 0.05 2

11 FYTEHT 14 0.05 0.7
12 BT 45 0.05 2.25
13 HSJAeHT 17 0.05 0.85
14 HTGHT 25 0.05 1.25
15 Har 26 0.05 1.3
16 H.M.H. &dId 26 0.05 1.3
17 H.9.H. &dId 12 0.05 0.6
18 UST&ae 21 0.05 1.05
19 Ufenrst 62 0.05 3.1
20 EULTIES 12 0.05 0.6
21 Farga 36 0.05 1.8
22 | ff Ho3wa Afog 25 0.05 1.25
23 3I639% 23 0.05 1.15

g5 It 667 0.05 33.35




13.0 §3 Aen Aaas et grifedtnt &t @5000 9./A9ds/Ags €3 Ardt Ji3 A
J&| Ag® UUd 3 #dt i3 A'e €& €57 € 29< UId &8 81 Ia|

14.0 HIS €/ HTEH AId® € I3 I JHT € fadgs »i3 ¥dd & AHdg € 3t
fseHT wigHTg ya fgargs  dhumm A< w3 ygg i3t Inft € <9< ydu Uges 3
MUST I3 Wdla! g8 71|

15.0 ydte 9 AHs € fadas Aetd gfreg feg ffed™ adar waltat gerfonr ArQ)

16.0 a3 wfeH Aaast & Hatefdar Hy w239 &t i, fagr it wigna (A.H/
m. M), fftus sfee, sfte S®adt, 8 3% mMend M3 maeHd AUde dgy
(ASG) 2 fraat ©mrar st wmafh

17.0AHg fagr it »igrg (A.H) fegst AfieR Aog& & aH 15 €d<dt, 2025 34
HoH® Fa<r d fasT fHfunt wigng (1.fH) s& €93 3I8ns ardt 28 ggedt, 2025
39 I3 Hadlfede I3 I%3 feg HY €833 &' HIST II&T Wdla! 9T Ade Ja|

18.0 €93 Jefe3t &t UseT qdat st gt AT

nmHfsed da (PCS),
Ifedaeg,
1712 he iR R LS o Y =

fUs nige &: B3 it w2 R 3d19: 03.01.2025

Budaz € €379 HY&' {93 I3 f&ftmm & It wier J:
1. f&.A/3edacd Haas A it Unrg
2. fs.n/z3feddeg ngs Htmr (R.MH),Ur7mg
3. f&. /3 eddeg ngs it (M.MH),urmg

, ,)/S‘
7 0’\OM/

wafea sfedaeyg, AQT
s b= RALE o I -



RASHTRIYA AVISHKAR ABHIYAN (VI-XI1)- (SCIENCE CIRCLES)

Sr. No. |UDISE SCHOOL |School Name School Category District Name Block Name Physical | Unit Cost | Total Cost

CODE unit (in Lakhs) | (in lakhs)
1 03020108202 |GHS JAGDEV KHURD Secondary/Sr.Sec.(6-10) AMRITSAR (0302) AJNALA-2 (030209) 3 0.05 0.15
2 03020100104  |GSSS AJNALA GIRLS Higher Secondary (6-12) AMRITSAR (0302) AJNALA-1 (030208) 6 0.05 0.3
3 03020812802  |GSSS WADALI GURU Higher Secondary (6-12) AMRITSAR (0302) VERKA (030207) 3 0.05 0.15
4 03020402402  |GSSS CHABBA Higher Secondary (6-12) AMRITSAR (0302) AMRITSAR 1 (030201) 4 0.05 0.2

03020207902  |GSSS Bhillowal Pacca Higher Secondary (6-12) AMRITSAR (0302) CHOGAWAN 1 (030210) 3 0.05 0.15
6 03020303102 |COMRADE ACHHAR SINGH Higher Secondary (6-12) AMRITSAR (0302) AMRITSAR 3 (030203) 4 0.05 0.2

CHHINA GSSS HARSA CHHINA

7 03020405602  |GSSS WADALA JOHAL Higher Secondary (6-12) AMRITSAR (0302) JANDIALA GURU (030212) 3 0.05 0.15
8 03020404002  |GSSS JANDIALA GURU BOYS Higher Secondary (6-12) AMRITSAR (0302) JANDIALA GURU (030212) 3 0.05 0.15
9 03020504903  |GSSS NAG KALAN Higher Secondary (6-12) AMRITSAR (0302) MAIJITHA 1 (030213) 3 0.05 0.15
10 |03020500502 |GSSS MAIJITHA Higher Secondary (6-12) AMRITSAR (0302) MAJITHA 1 (030213) 8 0.05 0.4
11 (03020111602 [GSSS RAMDAS Higher Secondary (6-12) AMRITSAR (0302) AJNALA-2 (030209) 3 0.05 0.15
12 |03020600803 |GSSS BEAS Higher Secondary (6-12) AMRITSAR (0302) RAYYA 1 (030215) 3 0.05 0.15
13 (03020702402 [GSSS TARSIKKA Higher Secondary (6-12) AMRITSAR (0302) TARSIKA (030217) 2 0.05 0.1
14 |03020807002  |GSSS BAL KALAN Higher Secondary (6-12) AMRITSAR (0302) AMRITSAR 2 (030202) 2 0.05 0.1
15 03200104402 |GSSS PHARWAHI NABARD Higher Secondary (6-12) BARNALA (0320) BARNALA (032001) 0.05 0.1
16 |03200110604 |GHS JUMLA MALKAN RMSA Secondary/Sr.Sec.(6-10) BARNALA (0320) BARNALA (032001) 0.05 0.1
17 |03200305403 |GSSS BHADAUR GIRL Higher Secondary (6-12) BARNALA (0320) SEHNA (032003) 5 0.05 0.25
18 |03200200802 |GSSS CHHAPA Higher Secondary (6-12) BARNALA (0320) MEHAL KALAN (032002) 2 0.05 0.1
19 |03200303402 |GSSS MAURAN Higher Secondary (6-12) BARNALA (0320) SEHNA (032003) 2 0.05 0.1




20 03200306905 |GSSS TAPA BOYS Higher Secondary (6-12) BARNALA (0320) SEHNA (032003) 0.05 0.25
21 03140111303 |GSSS BEER TALAB BASTI IV V Higher Secondary (6-12) BATHINDA (0314)  [BATHINDA (031401) 0.05 0.1
22 03140103602 |GSSS SANJAY NAGAR BATHINDA |Higher Secondary (6-12) BATHINDA (0314)  |BATHINDA (031401) 0.05 0.25
(RMSA)
23 |03140404501 |GSSS BHUCHO MANDI Boys Higher Secondary (6-12) BATHINDA (0314)  [RAMPURA PHUL (031403) 0.05 0.15
24 03140110201 |GSSS MEHMA SARJA Higher Secondary (6-12) BATHINDA (0314)  |GONIANA MANDI (031408) 0.05 0.15
25 03140106701 |GSSS GONIANA Girls Higher Secondary (6-12) BATHINDA (0314)  |[GONIANA MANDI (031408) 0.05 0.15
26 03140305501 |GSSS KOT FATTA Higher Secondary (6-12) BATHINDA (0314)  |MAUR (031407) 0.05 0.15
27 [03140202003 |GHS G KOTHA GURU Secondary/Sr.Sec.(6-10) BATHINDA (0314)  |BHAGTA BHAI KA (031402) 0.05 0.05
28 03140300301 |GHS BHAI BAKHTAUR RMSA Secondary/Sr.Sec.(6-10) BATHINDA (0314)  |MAUR (031407) 0.05 0.05
29 03140304603 |GSSS MAUR MANDI Girls Higher Secondary (6-12) BATHINDA (0314)  |MAUR (031407) 0.05 0.2
30 [03140502101 |GSSS PATTI KALA MEHRAJ Boys  |Higher Secondary (6-12) BATHINDA (0314)  |[RAMPURA PHUL (031403) 0.05 0.1
31 03140401602 |GSSS GOBINDPURA Higher Secondary (6-12) BATHINDA (0314)  |GONIANA MANDI (031408) 0.05 0.1
32 03140402912 |GSSS NATHANA Girls Higher Secondary (6-12) BATHINDA (0314)  |GONIANA MANDI (031408) 0.05 0.1
33 |03140600501 |GHS BHUNDAR Secondary/Sr.Sec.(6-10) BATHINDA (0314)  |[RAMPURA PHUL (031403) 0.05 0.05
34 (03140601601 |GHSJEOND Secondary/Sr.Sec.(6-10) BATHINDA (0314)  |[RAMPURA PHUL (031403) 0.05 0.05
35 |03140504001 |GSSS RAMPURA MANDI Girls Higher Secondary (6-12) BATHINDA (0314)  |[RAMPURA PHUL (031403) 0.05 0.2
36 03140704002 |SHAHEED LABH SINGH GSSS Higher Secondary (6-12) BATHINDA (0314)  [SANGAT (031405) 0.05 0.1
SEKHU
37 03140801702 |GHS KAILE WANDER (RMSA) Secondary/Sr.Sec.(6-10) BATHINDA (0314)  [SANGAT (031405) 0.05 0.05
38 03130105903 |GSSS GOLEWALA Higher Secondary (6-12) FARIDKOT (0313)  [FARIDKOT-03 (031303) 0.05 0.15
39 03130103802 |GSSSG FDK Higher Secondary (6-12) FARIDKOT (0313)  |FARIDKOT-02 (031302) 0.05 0.3




40 03130202503 |GHS DOAD Secondary/Sr.Sec.(6-10) FARIDKOT (0313)  [|JAITU (031305) 1 0.05 0.05
41 03130203603 |GSSS G JAITU Higher Secondary (6-12) FARIDKOT (0313)  [|JAITU (031305) 6 0.05 0.3
42 (03130212003 |GSSS SANDHWAN Higher Secondary (6-12) FARIDKOT (0313) FARIDKOT-02 (031302) 4 0.05 0.2
43 103130209402 |GHS SURGAPURI KKP Secondary/Sr.Sec.(6-10) FARIDKOT (0313) KOTKAPURA (031304) 3 0.05 0.15
44 (03080205702 |GHS KHANIAN Secondary/Sr.Sec.(6-10) FATEHGARH SAHIB  |AMLOH (030803) 1 0.05 0.05
(0308)
45 03080200802 |GSSS AMLOH GIRL Higher Secondary (6-12) FATEHGARH SAHIB  |AMLOH (030803) 4 0.05 0.2
(0308)
46 [03080211601 |GSSS BOY GOBINDGARH Higher Secondary (6-12) FATEHGARH SAHIB  |MANDI GOBINDGARH 4 0.05 0.2
(0308) (030811)
47 103080104002 |GHS HARBANSPURA Secondary/Sr.Sec.(6-10) FATEHGARH SAHIB  |[TARKHAN MAJRA (030809) 1 0.05 0.05
(0308)
48 (03080111001 |GSSS SIRHIND GIRLS Higher Secondary (6-12) FATEHGARH SAHIB  |[FATEHGARH SAHIB 4 0.05 0.2
(0308) (030810)
49 03210105702 |GSSS BALLUANA Higher Secondary (6-12) FAZILKA (0321) ABOHAR-2 (032102) 2 0.05 0.1
50 |03210109502 |GHS BRANCH ABOHAR Secondary/Sr.Sec.(6-10) FAZILKA (0321) ABOHAR-2 (032102) 2 0.05 0.1
51 03210500302 |GHS ASLAM WALA Secondary/Sr.Sec.(6-10) FAZILKA (0321) FAZILKA-1 (032104) 1 0.05 0.05
52 |03210307202 |GSSS LALO WALI Higher Secondary (6-12) FAZILKA (0321) FAZILKA-1 (032104) 2 0.05 0.1
53 03210312803 |GSSS GIRLS SCHOOL FAZILKA Higher Secondary (6-12) FAZILKA (0321) FAZILKA-2 (032105) 8 0.05 0.4
54 |03210414802 |GOVT MODEL SENIOR Higher Secondary (6-12) FAZILKA (0321) JALALABAD-1 (032106) 3 0.05 0.15
SECONDARY SCHOOL CHAK
55 03210420302 |GSSS BALEL KE HASAL RMSA Higher Secondary (6-12) FAZILKA (0321) GURUHARSHAI-3 (AT JBD) 2 0.05 0.1
(032110)
56 03210203102 |GSSS BAZID PUR KATTIAN WALI  [Higher Secondary (6-12) FAZILKA (0321) ABOHAR-2 (032102) 2 0.05 0.1
57 03110715002 |GSSS KARIAN PEHLWAN Higher Secondary (6-12) FIROZPUR (0311) FEROZEPUR-3 (031113) 4 0.05 0.2
58 03110717002 |GSSS BOYS FZR Higher Secondary (6-12) FIROZPUR (0311) FEROZEPUR-1 (031111) 5 0.05 0.25
59 03110800703 |GSSS BAZIDPUR Higher Secondary (6-12) FIROZPUR (0311) SATIYE WALA (031115) 2 0.05 0.1




60 03110513902 |GHS CHHANGARAI UTTAR Secondary/Sr.Sec.(6-10) FIROZPUR (0311) GURUHARSHAI-2 (031109) 2 0.05 0.1
61 |03110515002 |GSSS BOYS GURUHARSAHAI Higher Secondary (6-12) FIROZPUR (0311) GURUHARSHAI-1 (031108) 3 0.05 0.15
62 (03111009402 |GSSS GHUDUWALA Higher Secondary (6-12) FIROZPUR (0311) MAKHU (031117) 1 0.05 0.05
63 |03111015605 |GSSGIRLS MAKHU Higher Secondary (6-12) FIROZPUR (0311) MAKHU (031117) 2 0.05 0.1
64 (03110611702 |GHS JHOK TEHAL SINGH Secondary/Sr.Sec.(6-10) FIROZPUR (0311) GURUHARSHAI-1 (031108) 1 0.05 0.05
65 |03110811702 |GSSS GIRLS TALWANDI BHAI Higher Secondary (6-12) FIROZPUR (0311) GHALL KHURD (031116) 3 0.05 0.15
66 (03110903602 |GSSS BEHAK GUJARAN Higher Secondary (6-12) FIROZPUR (0311) MALLANWALA KHAS 2 0.05 0.1
67 |03010710402 |GOVT. SEN. SEC. SMART SCHOOL [Higher Secondary (6-12) GURDASPUR (0301) |BATALA-1 (030109) 3 0.05 0.15
SHEIKHPUR
68 |03010706902 |GSSS CAMPG BATALA Higher Secondary (6-12) GURDASPUR (0301) |BATALA-2 (030110) 3 0.05 0.15
69 [03010513002 |GSSS DHIANPUR Higher Secondary (6-12) GURDASPUR (0301) |DHIANPUR (030122) 3 0.05 0.15
70 |03010501412 |GSSS DERA BABA NANAK GIRLS  |Higher Secondary (6-12) GURDASPUR (0301) |DERA BABA NANAK -1 3 0.05 0.15
(030123)
71 [03011308901 |GSSS NAUSHEHRA MAIJJA SINGH |Higher Secondary (6-12) GURDASPUR (0301) |DHARIWAL-1(030118) 3 0.05 0.15
72 (03011301302 |GHS MONI MANDIR Secondary/Sr.Sec.(6-10) GURDASPUR (0301) |DHARIWAL-2 (030119) 1 0.05 0.05
73 |03010601302 |GSSS JHABKRA Higher Secondary (6-12) GURDASPUR (0301) |DORANGLA (030121) 3 0.05 0.15
74 103010605406 |Shaheed Mahinder Singh Attri Higher Secondary (6-12) GURDASPUR (0301) |DINANAGAR -1 (030124) 6 0.05 0.3
GSSS (B) Dinanagar
75 |03011603003 |GSSS DORANGLA Higher Secondary (6-12) GURDASPUR (0301) |DORANGLA (030121) 3 0.05 0.15
76 |03010305702  |GSSS ALIWAL Higher Secondary (6-12) GURDASPUR (0301) |FATEHGARH CHURIAN 3 0.05 0.15
(030104)
77 |03010304606 |GSSS FATEHGARH CHURIAN BOYS [Higher Secondary (6-12) GURDASPUR (0301) |FATEHGARH CHURIAN 3 0.05 0.15
(030104)
78 |03010108702  |GSSS KALA NANGAL Higher Secondary (6-12) GURDASPUR (0301) |GURDASPUR-2 (030102) 2 0.05 0.1
79 ]03010101002 |GSSS GURDASPUR GIRLS Higher Secondary (6-12) GURDASPUR (0301) |GURDASPUR-1 (030101) 6 0.05 0.3




80 (03011208602 [G.S.S. SMART SCHOOL BHAINI  |Higher Secondary (6-12) GURDASPUR (0301) [KAHNUWAN-1 (030116) 0.05 0.15
MIAN KHAN
81 [03010800104 [GSSS KALANAUR Higher Secondary (6-12) GURDASPUR (0301) |KALANAUR (030111) 0.05 0.25
82 (03010209705 |GSSS QADIAN Higher Secondary (6-12) GURDASPUR (0301) |QADIAN - 1 (030125) 0.05 0.1
83 (03011505902 [GSSS DAKOHA Higher Secondary (6-12) GURDASPUR (0301) |[SHRI HARGOBINDPUR 0.05 0.15
84 (03050117602 |[GSSS MANHOTA Higher Secondary (6-12) HOSHIARPUR (0305) |BHUNGA 2 (030502) 0.05 0.1
85 (03050216002 [GSSS SAGRAN Higher Secondary (6-12) HOSHIARPUR (0305) [DASUYA 2 (030505) 0.05 0.15
86 [03050309702 [GSSS BIRAMPUR Higher Secondary (6-12) HOSHIARPUR (0305) |[GARSHANKER 2 (030507) 0.05 0.05
87 (03050600504 [GSSS HAJIPUR Higher Secondary (6-12) HOSHIARPUR (0305) [HAJIPUR (030508) 0.05 0.2
88 (03050423602 |GHS BASSI GHULAM HUSSAIN  [Secondary/Sr.Sec.(6-10) HOSHIARPUR (0305) |HSP 1B (030510) 0.05 0.05
89 (03050506702 [GSSS SHERGARH Higher Secondary (6-12) HOSHIARPUR (0305) |HSP 2A (030511) 0.05 0.15
90 (03050418002 [GSSS PIPLANWALA Higher Secondary (6-12) HOSHIARPUR (0305) |HSP 1A (030509) 0.05 0.15
91 (03050704701 [GSSS MAHILPUR GIRLS Higher Secondary (6-12) HOSHIARPUR (0305) [MAHILPUR 1 (030513) 0.05 0.15
92 (03050807902 [GSSS TANDA RAM SAHAI Higher Secondary (6-12) HOSHIARPUR (0305) |[MUKERIAN 1 (030515) 0.05 0.15
93 (03050806002 [GSSS MUKERIAN Higher Secondary (6-12) HOSHIARPUR (0305) |[MUKERIAN 1 (030515) 0.05 0.1
94 (03050900603 [GSSS KAMAHI DEVI Higher Secondary (6-12) HOSHIARPUR (0305) |[KAMAHI DEVI (030520) 0.05 0.25
95 03050908302 |GSSS TALWARA SEC ONE Higher Secondary (6-12) HOSHIARPUR (0305) [TALWARA (030517) 0.05 0.1
96 (03051005402 |GHS MIANI Secondary/Sr.Sec.(6-10) HOSHIARPUR (0305) [TANDA 2 (030519) 0.05 0.05
97 03051009302 [GSSS TANDA G Higher Secondary (6-12) HOSHIARPUR (0305) [TANDA 2 (030519) 0.05 0.15




98 [03040403603 |GSSS KHURDPUR (G) Higher Secondary (6-12) JALANDHAR (0304) |[ADAMPUR (030401) 2 0.05 0.1
99 (03040306502 [GHS ROHJARI Secondary/Sr.Sec.(6-10) JALANDHAR (0304) |ALAWALPUR (030402) 1 0.05 0.05
100 [03040309001 [GSSS BHOGPUR Higher Secondary (6-12) JALANDHAR (0304) [BHOGPUR (030403) 3 0.05 0.15
101 [03040212502 |GSSS RANDHAWA MASANDAN  [Higher Secondary (6-12) JALANDHAR (0304) |WEST-02 (030419) 6 0.05 0.3
102 [03040104003 [GSSS JAMSHER B Higher Secondary (6-12) JALANDHAR (0304) |EAST-4 (030407) 3 0.05 0.15
103 (03040112632 |GSSS BASTI DANISHMANDA Higher Secondary (6-12) JALANDHAR (0304) |WEST-01 (030418) 2 0.05 0.1
104 [03040708002 [GHS RUPEWAL Secondary/Sr.Sec.(6-10) JALANDHAR (0304) [SHAHKOT-01 (030416) 1 0.05 0.05
105 [03041100101 |GHS ADARMAN Secondary/Sr.Sec.(6-10) JALANDHAR (0304) |NAKODER-01 (030412) 1 0.05 0.05
106 [03041106501 |GSSS MEHATPUR (G) Higher Secondary (6-12) JALANDHAR (0304) |NAKODER-01 (030412) 3 0.05 0.15
107 [03040516001 |GSSS NAKODAR (G) Higher Secondary (6-12) JALANDHAR (0304) |NAKODER-01 (030412) 6 0.05 0.3
108 (03040908103 [GHS TALWAN (G) Secondary/Sr.Sec.(6-10) JALANDHAR (0304) |NOORMAHAL (030414) 2 0.05 0.1
109 [03040800101 |GHS ASHAHUR Secondary/Sr.Sec.(6-10) JALANDHAR (0304) [PHILLOUR (030415) 2 0.05 0.1
110 [03041002702 |GSSS JANDIALA GIRLS Higher Secondary (6-12) JALANDHAR (0304) |GORAYA-1 (030408) 3 0.05 0.15
111 [03040605004 |[GSSS MALSIAN G Higher Secondary (6-12) JALANDHAR (0304) [SHAHKOT-02 (030417) 3 0.05 0.15
112 |03040610804 |GHS SHAHKOT G Secondary/Sr.Sec.(6-10) JALANDHAR (0304) |SHAHKOT-01 (030416) 2 0.05 0.1
113 [03030200403 [GBHSSS KALA SANGIA Higher Secondary (6-12) KAPURTHALA (0303) |[KAPURTHALA-1 (030302) 2 0.05 0.1
114 [03030209008 [GSSS KAPURTHALA GIRLS Higher Secondary (6-12) KAPURTHALA (0303) |[KAPURTHALA-2 (030303) 6 0.05 0.3
115 [03030402002 |GHS CHACHO KI Secondary/Sr.Sec.(6-10) KAPURTHALA (0303) |PHAGWARA-1 (030305) 2 0.05 0.1
116 (03030410402 |GHS HADIABAD PHAGWARA Secondary/Sr.Sec.(6-10) KAPURTHALA (0303) [PHAGWARA-1 (030305) 1 0.05 0.05
117 [03030520702 |GSSS SULTANPUR LODHI GIRLS  [Higher Secondary (6-12) KAPURTHALA (0303) |MASITTA (030310) 3 0.05 0.15
118 (03090101402 |GSSS DEHLON Higher Secondary (6-12) LUDHIANA (0309)  |DEHLON-1 (030901) 5 0.05 0.25




119 [03090200502 [GHS BEGOWAL Secondary/Sr.Sec.(6-10) LUDHIANA (0309)  |DORAHA (030903) 1 0.05 0.05
120 (03091108102 |GSSS SIDHWAN KALAN Higher Secondary (6-12) LUDHIANA (0309)  [SIDHWAN BET-2 (030918) 2 0.05 0.1
121 [03090407502 [GSSS RASULRA Higher Secondary (6-12) LUDHIANA (0309)  |KHANNA-1 (030905) 2 0.05 0.1
122 [03090408802 |RAGVEER SINGH FREEDOM Secondary/Sr.Sec.(6-10) LUDHIANA (0309)  |KHANNA-1 (030905) 3 0.05 0.15
FIGHTER GHS AMLOH ROAD
123 [03090600202 |GSSS AYALI KHURD Higher Secondary (6-12) LUDHIANA (0309)  |MANGAT-1 (030911) 6 0.05 0.3
124 [03090608502 [GSSS KASABAAD Higher Secondary (6-12) LUDHIANA (0309)  |MANGAT-1 (030911) 5 0.05 0.25
125 [03090509302 |GSSS HAIBOWAL KHURD Higher Secondary (6-12) LUDHIANA (0309)  |MANGAT-1 (030911) 4 0.05 0.2
126 [03090709802 |GHS SHERPUR BET Secondary/Sr.Sec.(6-10) LUDHIANA (0309)  |MACHHIWARA-1 (030922) 1 0.05 0.05
127 (03090509802 |GHS MULLANPUR MANDI Secondary/Sr.Sec.(6-10) LUDHIANA (0309)  [SUDHAR (030919) 1 0.05 0.05
128 [03090900602 [GSSS BHAINI BARINGA Higher Secondary (6-12) LUDHIANA (0309)  |RAIKOT (030920) 4 0.05 0.2
129 [03090905201 [GSSS B.M RAIKOT Higher Secondary (6-12) LUDHIANA (0309)  |RAIKOT (030920) 3 0.05 0.15
130 (03091005402 [GSSS RUPALON Higher Secondary (6-12) LUDHIANA (0309)  |DORAHA (030903) 2 0.05 0.1
131 [03091007203 [GSSS SAMRALA G Higher Secondary (6-12) LUDHIANA (0309)  [SAMRALA (030924) 5 0.05 0.25
132 (03090504302 [S.B.S GHS MULLANPUR Secondary/Sr.Sec.(6-10) LUDHIANA (0309)  |SUDHAR (030919) 1 0.05 0.05
133 [03160108202 |GSSS BHOGIWAL Higher Secondary (6-12) MALERKOTLA (0323) [AHMEDGARH (031601) 6 0.05 0.3
134 [03160104902 [GHS MOHALLA AMARPURA Secondary/Sr.Sec.(6-10) MALERKOTLA (0323) [AHMEDGARH (031601) 1 0.05 0.05
135 [03160702902 |GHS HIMTANA Secondary/Sr.Sec.(6-10) MALERKOTLA (0323) [MALERKOTLA - 2 (031607) 1 0.05 0.05
136 [03160702604 |GSSS AMARGARH Higher Secondary (6-12) MALERKOTLA (0323) [MALERKOTLA - 1 (031606) 3 0.05 0.15
137 [03160108402 [GSSS KUTHALA Higher Secondary (6-12) MALERKOTLA (0323) [MALERKOTLA - 2 (031607) 2 0.05 0.1
138 [03160703902 |GSSS MALERKOTLA (BOYS) Higher Secondary (6-12) MALERKOTLA (0323) [MALERKOTLA - 2 (031607) 4 0.05 0.2




139 [03150210001 [GSS BARETA Higher Secondary (6-12) MANSA (0315) BUDHLADA-II AT BARETA 3 0.05 0.15
(031503)
140 [03150100701 |GHS SAMAON Secondary/sr.Sec.(6-10) MANSA (0315) BUDHLADA-I (031502) 1 0.05 0.05
141 [03150104401 |GSS GIRLS BHIKHI Higher Secondary (6-12) MANSA (0315) BUDHLADA-I (031502) 3 0.05 0.15
142 03150208701 |GSS GIRLS BUDHLADA Higher Secondary (6-12) MANSA (0315) BUDHLADA-I (031502) 6 0.05 0.3
143 [03150202409 [GOVT MODEL SENIOR Higher Secondary (6-12) MANSA (0315) BUDHLADA-II AT BARETA 2 0.05 0.1
SECONDARY SCHOOL DATEWAS (031503)
144 [03150300301 |GHS BEHNIWAL Secondary/Sr.Sec.(6-10) MANSA (0315) JHUNIR-I (031504) 1 0.05 0.05
145 [03150403301 |GSS BHAINI BAGHA Higher Secondary (6-12) MANSA (0315) MANSA (031501) 3 0.05 0.15
146 [03150504001 |GSS SANGHA Higher Secondary (6-12) MANSA (0315) JHUNIR-II AT SDGH (031505)] 2 0.05 0.1
147 [03150505404 [GSS GIRLS SARDULGARH Higher Secondary (6-12) MANSA (0315) JHUNIR-Il AT SDGH (031505)] 4 0.05 0.2
148 [03100500105 [GSSS BADHNI KALAN G Higher Secondary (6-12) MOGA (0310) NIHAL SINGH WALA 2 0.05 0.1
(031006)
149 (03100102102 [GSSS MARI MUSTAFA Higher Secondary (6-12) MOGA (0310) BAGHA PURANA (031001) 2 0.05 0.1
150 [03100105806 |GSSS G BAGHA PURANA Higher Secondary (6-12) MOGA (0310) BAGHA PURANA (031001) 6 0.05 0.3
151 [03100215902 [GSSS DHARAMKOT G Higher Secondary (6-12) MOGA (0310) DHARAMKOT 1 (031002) 3 0.05 0.15
152 [03100212003 [GSSS KOT ISSE KHAN G Higher Secondary (6-12) MOGA (0310) DHARAMKOT 2 (031003) 3 0.05 0.15
153 (03100211802 [SHAHID JAIMAL SINGH G.S.S.S.  |Higher Secondary (6-12) MOGA (0310) DHARAMKOT 2 (031003) 3 0.05 0.15
GHALOTI
154 [03100301007 |GHS CHARIK B Secondary/Sr.Sec.(6-10) MOGA (0310) MOGA 1 (031004) 1 0.05 0.05
155 [03100403402 |GHS DHALLE KE Secondary/Sr.Sec.(6-10) MOGA (0310) MOGA 2 (031005) 1 0.05 0.05
156 03100305904 |GSSS GODHE WALA W Higher Secondary (6-12) MOGA (0310) MOGA 1 (031004) 2 0.05 0.1
157 [03100501502 |GSSS BILASPUR Higher Secondary (6-12) MOGA (0310) NIHAL SINGH WALA 3 0.05 0.15
(031006)
158 [03180112002 [GSSS SAMGAULI Higher Secondary (6-12) MOHALI (0318) DERA BASSI 1 (031801) 3 0.05 0.15




159 [03180110103 [GSSS MUBARKPUR Higher Secondary (6-12) MOHALI (0318) DERA BASSI 1 (031801) 4 0.05 0.2
160 (03180214202 |GSSS SAHAURAN Higher Secondary (6-12) MOHALI (0318) KHARAR 2 (031804) 3 0.05 0.15
161 |03180204002 |GHS DESU MAJRA Secondary/Sr.Sec.(6-10) MOHALI (0318) KHARAR 1 (031803) 3 0.05 0.15
162 (03180108802 |GSSS LALRU PIND GIRLS Higher Secondary (6-12) MOHALI (0318) DERA BASSI 2 (031802) 2 0.05 0.1
163 (03180305702 |GSSS KHIZRABAD Higher Secondary (6-12) MOHALI (0318) KURALI (031806) 3 0.05 0.15
164 (03180214702 |GHS SANETA Secondary/Sr.Sec.(6-10) MOHALI (0318) KHARAR 3 (031805) 1 0.05 0.05
165 |03180211302 |GSSS NAYAGAON Higher Secondary (6-12) MOHALI (0318) KHARAR 1 (031803) 2 0.05 0.1
166 [03180212602 |GHS PHASE V U.G. Secondary/Sr.Sec.(6-10) MOHALI (0318) KHARAR 3 (031805) 1 0.05 0.05
167 |03180120202 |GSSS LOHGARH Higher Secondary (6-12) MOHALI (0318) BANUR (031808) 4 0.05 0.2
168 [03120306204 |GSSS GIDDERBAHA (G) Higher Secondary (6-12) MUKTSAR (0312)  |GIDDERBAHA 1 (031204) 6 0.05 0.3
169 |03120304002 |GSSS KOTLI ABLU Higher Secondary (6-12) MUKTSAR (0312)  |GIDDERBAHA 2 (031205) 2 0.05 0.1
170 (03120404802 |GHS TARMALA Secondary/Sr.Sec.(6-10) MUKTSAR (0312)  |LAMBI (031206) 1 0.05 0.05
171 |03120203203 |GSSS PIND MALOUT Higher Secondary (6-12) MUKTSAR (0312)  |MALOUT (031203) 3 0.05 0.15
172 [03120204703 |GSSS MALOUT (G) W.NO.4 Higher Secondary (6-12) MUKTSAR (0312)  |MALOUT (031203) 4 0.05 0.2
173 03120108103 |GSSS RUPANA (G) Higher Secondary (6-12) MUKTSAR (0312)  |MUKTSAR 2 (031202) 3 0.05 0.15
174 [03120111407 |GSSS MUKTSAR (G) WNO.8 MKT  [Higher Secondary (6-12) MUKTSAR (0312)  |MUKTSAR 2 (031202) 6 0.05 0.3
175 (03060102703 |GHS GUNA CHAUR Secondary/Sr.Sec.(6-10) NAWANSHAHR MUKANDPUR (030605) 1 0.05 0.05
(0306)
176 [03060210302 |GSSS RATTEWAL Higher Secondary (6-12) NAWANSHAHR BALACHAUR-1 (030602) 3 0.05 0.15
(0306)
177 [03060305202 |[GSSS KHOTHRAN Higher Secondary (6-12) NAWANSHAHR BANGA (030604) 2 0.05 0.1
(0306)
178 [03060405403 |GSSS LANGROYA Higher Secondary (6-12) NAWANSHAHR NAWANSHAHAR-1 (030606) 3 0.05 0.15

(0306)




179 03060411501 GSSS RAHON (Girls) Higher Secondary (6-12) NAWANSHAHR AUR (030601) 0.05 0.15
(0306)
180 103221400102 GSSS BAMIAL Higher Secondary (6-12) PATHANKOT (0322) |BAMIAL (032216) 0.05 0.15
181 (03220400802 |GSSS BADHANI Higher Secondary (6-12) PATHANKOT (0322) [DHAR-1 (032205) 0.05 0.2
182 (03221502401 Freedom Fighter Sh. Hans Raj Higher Secondary (6-12) PATHANKOT (0322) |PATHANKOT-1 (032212) 0.05 0.1
Govt. Sr. Sec. Smart School
Gharota
183 103221100203 GGSSS BEGOWAL Higher Secondary (6-12) PATHANKOT (0322) |NAROT JAIMAL SINGH 0.05 0.15
(032215)
184 (03220901502 |GSSS MANWAL Higher Secondary (6-12) PATHANKOT (0322) [PATHANKOT-3 (032214) 0.05 0.1
185 103220917001 GSSS KFC PATHANKOT Higher Secondary (6-12) PATHANKOT (0322) |PATHANKOT-3 (032214) 0.05 0.15
186 (03221001802 |GSSS BANI LODHI Higher Secondary (6-12) PATHANKOT (0322) [PATHANKOT-2 (032213) 0.05 0.05
187 103221003304 GGSSS SUJANPUR Higher Secondary (6-12) PATHANKOT (0322) |DHAR-2 (032206) 0.05 0.15
188 (03170104002 |GSSS DEVIGARH Higher Secondary (6-12) PATIALA (0317) DEVIGARH (031717) 0.05 0.25
189 (03170102102 |GSSS BHANKHAR Higher Secondary (6-12) PATIALA (0317) BHUNERHERI-2 (031705) 0.05 0.1
190 (03170305902 |GSSS LOH SIMBLY Higher Secondary (6-12) PATIALA (0317) DARIAN (031716) 0.05 0.1
191 103170404402 GSSS DHANGERA Higher Secondary (6-12) PATIALA (0317) BABARPUR AT NABHA 0.05 0.1
(031718)
192 03170418503 BHAI KAHAN SINGH NABHA Higher Secondary (6-12) PATIALA (0317) BABARPUR AT NABHA 0.05 0.3
GSSS(GIRLS) NABHA (031718)
193 (03170504802 |GSSS KALYAN Higher Secondary (6-12) PATIALA (0317) PATIALA-3 (031709) 0.05 0.15
194 103170507102 GSSS NANDPURKESHO Higher Secondary (6-12) PATIALA (0317) PATIALA-1 (031707) 0.05 0.1
195 |03170514702 |GSSS MULTIPURPOSE Higher Secondary (1-12) PATIALA (0317) PATIALA-2 (031708) 0.05 0.4
196 103170604003 GSSS KARAMGARH/SHUTRANA Higher Secondary (6-12) PATIALA (0317) SAMANA-1 (AT PATRAN) 0.05 0.25
(031712)
197 |03170608002 |GSSS PATRAN Higher Secondary (6-12) PATIALA (0317) SAMANA-1 (AT PATRAN) 0.05 0.25

(031712)




198 [03170708804 |GSSS B MANAKPUR Higher Secondary (6-12) PATIALA (0317) RAJPURA-2 (031711) 2 0.05 0.1
199 [03170717803 [GSSS NTC Higher Secondary (6-12) PATIALA (0317) RAJPURA-2 (031711) 6 0.05 0.3
200 [03170802302 [GSSS DHANETHA Higher Secondary (6-12) PATIALA (0317) SAMANA-2 (031713) 3 0.05 0.15
201 03170810002 |GSSS G SAMANA Higher Secondary (6-12) PATIALA (0317) SAMANA-3 (031714) 3 0.05 0.15
202 (03170210902 [GSSS SANOUR G Higher Secondary (6-12) PATIALA (0317) BHUNERHERI-2 (031705) 5 0.05 0.25
203 (03170202002 |GHS CHAURA UPGRADE RMSA  |Secondary/Sr.Sec.(6-10) PATIALA (0317) PATIALA-1 (031707) 2 0.05 0.1
204 03170703602 |GHS DHAKANSU KALAN Secondary/Sr.Sec.(6-10) PATIALA (0317) RAJPURA-2 (031711) 1 0.05 0.05
205 03070108702 |GSSS MASSEWAL Higher Secondary (6-12) RUPNAGAR (0307) |KIRATPUR SAHIB (030711) 3 0.05 0.15
206 (03070113702 |GHS MATOUR (S.S.P.S.) Secondary/Sr.Sec.(6-10) RUPNAGAR (0307) |ANANDPUR SAHIB (030701) 1 0.05 0.05
207 (03070106902 |GSSS KATHERA Higher Secondary (6-12) RUPNAGAR (0307) |NANGAL (030708) 2 0.05 0.1
208 03070607603 |GSSS KAHANPUR KHUHI Higher Secondary (6-12) RUPNAGAR (0307)  [JHAJ (030709) 3 0.05 0.15
209 (03070704303 |GSSS BHARATGARH Higher Secondary (6-12) RUPNAGAR (0307) |KIRATPUR SAHIB (030711) 3 0.05 0.15
210 [03160200902 |GHS NAWAN GAON Secondary/Sr.Sec.(6-10) SANGRUR (0316)  |MOONAK (031615) 1 0.05 0.05
211 03160404001 |MASTER KARTAR SINGH GSSS Higher Secondary (6-12) SANGRUR (0316)  |SANGRUR - 2 (031610) 3 0.05 0.15
(BOYS) BHAWANIGARH
212 [03161202901 |GSSS CHEEMA Higher Secondary (6-12) SANGRUR (0316)  |CHEEMA (031603) 3 0.05 0.15
213 03160500402 |GSSS BARDWAL Higher Secondary (6-12) SANGRUR (0316)  |DHURI (031604) 1 0.05 0.05
214 03161302302 |GSSS KHETLA Higher Secondary (6-12) SANGRUR (0316)  |SUNAM - 2 (031614) 1 0.05 0.05
215 03160206103 |GSSS KHANAURI KALAN Higher Secondary (6-12) SANGRUR (0316)  |MOONAK (031615) 2 0.05 0.1
216 (03160601102 |GSSS LEHAL KALAN Higher Secondary (6-12) SANGRUR (0316)  |LEHRAGAGA (031605) 2 0.05 0.1
217 [03160603102 |GSSS LEHRAGAGA (GIRLS) Higher Secondary (6-12) SANGRUR (0316)  |LEHRAGAGA (031605) 3 0.05 0.15
218 03160205602 |GSSS MOONAK (GIRLS) Higher Secondary (6-12) SANGRUR (0316)  |MOONAK (031615) 3 0.05 0.15
219 03160908502 |GSSS BADRUKHAN Higher Secondary (6-12) SANGRUR (0316)  |SANGRUR - 1 (031609) 3 0.05 0.15




220 [03160908703 |Late Madan Singh Kapoor GSSS  |Higher Secondary (6-12) SANGRUR (0316)  |SANGRUR - 1 (031609) 6 0.05 0.3
SANGRUR (Girls)
221 (03161102202 |GHS ENNA BAJWA Secondary/sr.Sec.(6-10) SANGRUR (0316)  |SHERPUR (031612) 1 0.05 0.05
222 03161204702 |[GHS RAMGARH JAVANDHE Secondary/Sr.Sec.(6-10) SANGRUR (0316)  |SUNAM - 1 (031613) 1 0.05 0.05
223 (03161205803 |SHAHEED UDHAM SINGH Higher Secondary (6-12) SANGRUR (0316)  |SUNAM - 1 (031613) 6 0.05 0.3
GOVERNMENT GIRLS SENIOR
SECONDARY SCHOOL, SUNAM
224 03190105804 |GSSS SURSINGH G Higher Secondary (6-12) TARAN TARAN BHIKHIWIND (031901) 3 0.05 0.15
(0319)
225 (03190201702 [SHAHEED SUKHJINDER SINGH  |Secondary/Sr.Sec.(6-10) TARAN TARAN CHOHLA SAHIB (031902) 1 0.05 0.05
GOVERNMENT HIGH SCHOOL, (0319)
226 (03190302802 |GHS KHAIR DIN KE Secondary/Sr.Sec.(6-10) TARAN TARAN GANDIWIND (031903) 1 0.05 0.05
(0319)
227 (03190408002 |[SHAHEED NAIB SUBEDAAR Higher Secondary (6-12) TARAN TARAN KHADUR SAHIB (031904) 2 0.05 0.1
PARAMJIT SINGH GOVT. SR. SEC. (0319)
SCHOOL, VEIN POIN
228 (03190806102 |GSSS KHEMKARAN B Higher Secondary (6-12) TARAN TARAN VALTOHA (031909) 2 0.05 0.1
(0319)
229 (03190204602 |[GHS THATHIAN MAHANTAN Secondary/sr.Sec.(6-10) TARAN TARAN CHOHLA SAHIB (031902) 1 0.05 0.05
(0319)
230 (03190602402 |GSSS HARIKE Higher Secondary (6-12) TARAN TARAN PATTI (031906) 3 0.05 0.15
(0319)
231 (03190607802 |GSSS PATTI G Higher Secondary (6-12) TARAN TARAN PATTI (031906) 6 0.05 0.3
(0319)
232 (03190304504 |GSSS JHABAL KALAN G Higher Secondary (6-12) TARAN TARAN GANDIWIND (031903) 3 0.05 0.15
(0319)
233 (03190804502 |GHS RAJOKE Secondary/sr.Sec.(6-10) TARAN TARAN VALTOHA (031909) 1 0.05 0.05
(0319)
TOTAL 667 0.05 32.8
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FOREWORD

The National Curriculum Framework (NCF), 2005, recommended
that children’s learning at school be linked to their life outside the
school. It further advocated for adopting a constructivist approach of
teaching where students and teachers are viewed as partners in the
teaching-learning process. The teacher plays the role of a facilitator
and helps children to express themselves, handle objects, and explore
their natural and social milieu. In the context of teaching of science,
the NCF-2005 suggested providing opportunities to children so as to
enable them to examine and analyse their everyday experiences and
integrate the same in their learning of scientific concepts. In order
to realise these objectives, there is a need to reorganise classroom
practices which provide opportunities to children for interaction
with the environment.

The present handbook attempts to translate the ideas advocated
by NCF-2005 in teaching of science to the students at the secondary
stage. Various scientific concepts have been illustrated through a
series of fun activities, games and toys. The young learners would
love to play and participate in these activities and games, which will
eventually make the learning of science interesting and enjoyable.
In addition, this will also help in the learner’s physical, social and
emotional development.

I appreciate the efforts made by the Department of Education
in Science and Mathematics of NCERT and the Development Team
for bringing out this material. Several teachers contributed to the
development of this material. We are grateful to their respective
organisations for making this possible.

We solicit suggestions and observations of the readers to bring
out further improvement in the Handbook.

HRUSHIKESH SENAPATY
Director

New Delhi National Council of Educational
12 November 2018 Research and Training






PREFACE

Activities and demonstrations are crucial in the teaching-learning
process of science. Conduct of activities on scientific concepts
in a play-way method is expected to be effective for children at
the secondary stage. The present publication is an attempt in
this direction.

This book is an outcome of the efforts made in the direction of
making science learning interactive, interesting and child-centric.
This becomes more relevant considering the declining interest of
children in learning science. Attempts has been made to suggest
activities in the form of games, toys and fun generating concepts
through a child-centric approach, so that the students at the
secondary stage can learn the concepts in an interesting way.

Theunique feature of this book is the suggestion of some innovative
pedagogical strategies. Traditional games, which are struggling for
their existence in the present era of technology, have been used as a
tool to learn science concepts in an innovative manner. Indoor and
outdoor games have been used as a pedagogic tool to learn science.
This is expected to ultimately result in the holistic development of
a child. Besides, some art forms have also been used to present
the concepts of science in an interesting and interactive manner.
Development of creative domain of a child through learning science
is addressed through activities suggested in the handbook to make
learning of science stimulating and exciting.

The activities, toys and games suggested in the handbook may be
used for assessment as a tool for learning, assessment for learning
or assessment of learning.

Another interesting feature of the book is the scope for
involvement of children with special needs. In each and every activity
this issue has been addressed and accordingly incorporated. It is
expected to facilitate an inclusive setup in school in general and
classroom in particular.

Sincere gratitude is due to the development team who have put
their sincere efforts to bring out this handbook. Also, thanks are
due to the technical staff of the NCERT for their support in the
entire process.



The development team of this book believes that the book
stimulates and brings the excitement and fascination for learning
science by doing. Teachers and parents are requested to refer to
the book in the spirit in which it has been written. Encourage and
involve children to perform activities and learn by doing rather than
by rote. If you find this book useful and enjoy teaching-learning
science through this book we will consider ourselves well-rewarded.
Suggestions, if any, for further improvement of the book are welcome.

Rucui VErRMA

Professor
DESM, NCERT, New Delhi
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INTRODUCTION

The child’s community and local environment form the primary
context in which learning takes place. The interaction of child with
the environment and engagement with the kind of activities which
make the child interested and self-motivated to learn and construct
knowledge is the essential aspect of teaching-learning process.

This book is an attempt to suggest ways of teaching-learning
in the context of the child’s world. The intention is to make the
boundary between the school and its natural and social environment
porous.

Objectives
The handbook aims to fulfill the following objectives:

e Making teaching-learning process of science inclusive,
interesting, interactive and child-friendly.

¢ Linking learning of science inside and outside the classroom.

e Facilitating development of various domains of a child (cognitive,
psychomotor, socio-emotional, communicative, adaptive, etc.)
through learning science.

e Striving towards preservation of cultural heritage by using
traditional games.

¢ Integrating science with arts.

How to use

To meet the objectives, some exemplar activities have been suggested
under three sections namely— Fun Activities, Games, and Toys,
so as to integrate art with science. These activities may be used
inside or outside the classroom for making learning alive, vibrant,
and meaningful.

There is a scope to modify or improvise these activities as per the
need and convenience of the user. Care has been taken to identify
low-cost or no-cost materials to perform activities.

Games section includes outdoor as well as indoor games including
Board Games. The innovative pedagogical practices have been
explored by suggesting the integration of traditional game with
teaching-learning of science concepts.

The handbook uses the term Facilitator, which may be either

teacher or learner depending on whether the activities are facilitated
by the teacher or exclusively planned by learners themselves. This
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opens up the opportunity for peer group learning through trial and
error method as well.

The activities in each section confirm to a format that includes:
Number of Participants; Time Required; Material Required; How to
Proceed/Play; Note to Teacher; Points for Discussion; Science behind
the Game; Extension of the Activity/Game/Toy; CWSN (Children
with Special Needs).

The activities suggested are to be performed in groups so that
participation of the whole class may be ensured. Time required for
performing the activity is mentioned for smooth conduct through
advance planning. In some cases if time required exceeds from 40
minutes, planning may be done accordingly either by arranging
for two periods at a stretch or by splitting the phases of activity in
two days.

Instructions are mentioned on how to proceed for the activity or
play the game. Wherever required, ‘Note for the Teacher’is mentioned
in a separate box. It is expected to sum up the activity with discussion
on the concept involved to make the exercise meaningful. Therefore,
under the head ‘Points for Discussion’, some exemplar questions
are suggested on the concept to initiate discussion after performing
the activity.

Children have to construct knowledge on the basis of their
experiences while performing activities, the Science behind the
Activity/game/toy is mentioned as a reference for the teacher.

Under the heading ‘Extension of the Activity’, more concepts are
suggested for which the same activity may be used as a learning tool.

In an inclusive classroom every child should be a part of
teaching-learning process. Ways and modifications for involvement
of Children with Special Needs (CWSN) are mentioned at the end of
every activity to make the whole process inclusive.

As assessment is the part of teaching-learning process, the
suggested activities provide an opportunity to be used either in
the form of ‘assessment as learning’, ‘assessment for learning’ or
‘assessment of learning’. As a result there will be a shift beyond paper
pencil test, and assessment will become interesting and holistic.

It is expected that the activities suggested in the book will
support in developing certain skills such as— problem solving,
collaboration, communication, discussion, socio-emotional,
performance, creativity, etc., among learners.
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HOW DO YOU VARY
YOUR VOICE

Number of Players Time Required

Entire class 10 minutes

Material Required

Few balloons and a pair of scissors.

How to Proceed?

Cut a ring of about 2cm wide from the balloon as
shown in the figure below.

Ring

Fig.1
Stretch the ring by holding it from two sides
across its diameter and blow through it.
You would hear a whistle. s

Try to produce different whistle sounds by
further stretching or relaxing the strip.

Points for Discussion

1. How does the sound change on stretching and
relaxing the rubber ring?

2. Why does the sound change on stretching the ring?



Fun Activity

Science behind the Activity

You must have learned that in our throat we have a
voice box, or larynx, through which we speak. The
particular part that gives us our voice are the vocal
cords. The vocal cords are two stretched membranes. It
is the vibration of these membranes that is responsible
for the voice we produce. By varying the degree of
stretching, we can produce sounds of various types.

In this activity, the stretched strip of balloon mimics
our vocal cords, and by varying the degree of stretching
we can produce sounds of various types, just as we
do with our vocal cords. This strip therefore acts as a
crude model of the vocal cords and production of sound
by it.

Why does the type of sound change when we stretch or
relax the strip?

The reason is that the degree of stretching changes the
tension in the strip which changes the frequency of the
sound produced.

The vocal cords

p
" Nasal
passage
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Nostril—--/l -~ \'l
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Mouth——"" | \I_\Tenﬁue \

(Here, air goes
when we breathe)

Tooth ——

Vocal cords & iy Esophagus

(These vibrate to < (Here, air goes

make sound when when we eat)
we talk)

\

%

7/
\

\
|




Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

Vocal cords while breathing Vocal cords while speaking

https://en.wikipedia.org/wiki/Vocal_folds

CWSN (Children With Special Needs)

This activity can easily be performed by CWVI
since it is based on auditory clues. Verbal prompts
or physical prompts may be required for the step
involving the stretching of the ring (and extent).

For students with locomotor disability: No modification
is required.

For students with hearing impairment: Variation in
the sound produced may be explained through sign
language or gestures.

O
o



STRANGE SOUND

Number of Participants Time Required

Entire class, in groups of About 2-3

S students each. minutes per
player

Material Required

One medium sized empty plastic or metal can, 1m thick
strong thread, and a small piece of thick cloth (For each

group).

How to Proceed?

Make a small hole at the bottom of the plastic or
metal can. Pass one end of the cord through
it. Tie a matchstick (or toothpick) to this end
of the thread so that the thread does not
come out of the can.

Fig.1



Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

Hold the can in one hand and place the piece of cloth
around the thread (near its end).

Now quickly slide the cloth over the thread away from
the can while still pressing it over the thread.

Listen carefully if a sound is produced.

Repeat the above steps by sliding the cloth at
different speeds.

Points for Discussion

1. Why is a screeching sound produced?

2. Is aloud sound produced if the cloth is rubbed over
the thread without the can?

3. Does the can have a role in magnifying the
sound produced?

Science behind the Activity

The vibrations created by rubbing or plucking of the
thread are transferred to the empty can causing the
amplification of the sound produced.

Hold the can in one hand and press the other end of the thread
with your foot to make the thread taut. Now pluck the thread
and listen to the sound produced.

Ask one of your friends to cover the mouth of the can and
repeat the whole process.

Encourage students to repeat using cans of different
materials and sizes and also with threads of different
thicknesses. They may also use a spring instead of thread
and shake the can with spring hanging down. Or the
spring may be tapped against a hard surface to produce
sound. This way, encourage students to produce different
sounds. For all these variations students may compare
the sounds produced.



Fun Activity

Fig. 2

CWSN (Children With Special Needs)

The activity can easily be performed by CWVI
because it is based on auditory clues. The teacher
or a peer may be asked to provide physical cues
while performing the activity for the first time.

For students with locomotor disability: No
modification is required.

For students with HI: The variations in the sound
produced may be explained using sign language.




CENTRIPETAL FORCE

DEFYING GRAVITY

Number of Participants Time Required

Entire class, in groups of 20 minutes
5-6 students each.

Material Required

A small tube (empty ink tube of a discarded ball point
pen), a piece of thick thread or string about a metre

long, and two objects weighing approximately 25g
and 200g.

How fo Proceed?

Take the tube and pass the thread through it.
At one end of the thread tie the light weight
(could be an eraser, pebble or a metal nut).

At the other end suspend the heavy weight
(a piece of brick, a block of iron or wood
would be fine).

Fig.1



Fun Activity

Now holding the tube firmly, whirl it around so that
the light weight starts moving in a circular orbit
(Fig. 2). Always keep the string taut.

— —— —

— — .
- == _Circular

-
sotret
Light weight d& ) orbit

L. r -
- -
— e L — o

Ballpen tube

Thread

. Heavy weight

Fig. 2

Increase the speed of rotation slowly.

Observe that as the light weight starts rotating the
heavy weight gets pulled up against gravity.

Science behind the Activity

To maintain an object rotating in a circular orbit a force
is required to act on the object. This force is called the
centripetal force. If you rotate an object holding the
string in hand, you will feel a pull on the hand. This pull
is due to the tension in the string. In this case, there
is no hand therefore the pull is on the heavy weight. If
the light weight is rotating fast, the centripetal force is
stronger than the force of gravity on heavy weight. As a
result it gets pulled up, apparently defying gravity.
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When the heavy weight has been pulled up so that it is near the
lower end of the ballpen tube, gently pull it down. You will find that
the frequency of rotation of the light weight increases. As you keep
pulling down the heavy weight, the frequency keeps increasing.
You will learn in higher classes the complete explanation of
this phenomenon. Here we can just give a hint. A rotating body
acquires a property called angular momentum, which it tends to
conserve, in accordance with a law called conservation of angular
momentum. The magnitude of the angular momentum L=mrlo,
where m is the mass of the body, r is the radius of the circular
orbit and ® is the frequency of rotation. By pulling the heavy
weight downwards, we decrease the radius of the orbit. To keep
the angular momentum constant the frequency of its rotation must
increase as a consequence.

CWSN (Children With Special Needs)

For CWVI: No modification is required because the
movement can be felt by them. Only the procedure
may be demonstrated with physical cues for the
first time.

For CWHI: No modification is required.
For CWLI: No modification is required.



COLOUR OF SUN AT
SUNRISE AND SUNSET

Number of Participants Time Required

Entire class 30 minutes

Material Required

Rectangular container of clear glass or transparent
plastic (approximately 30cm X 20cm x 15cm), a large
torch (three large cells) or LED torch, water, milk (50ml)
and a plane mirror (6cm x 10cm) with a suitable stand.

How to Proceed?

Fill the container with water.

~i[* vz
Add a few drops of milk at a time till water ¢y "
appears just milky.

With the help of the plane mirror, direct a
beam of sunlight on a face of the container so that
the light passes through its length (Fig. 1).

Alternatively, use a torch instead of sunlight (Fig. 2).

Plane
mirror

Fig. 1



e

12
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Look at the light through the container from Point A
(Fig. 1 and Fig. 2). You will see light coming out with a
reddish hue. If the incident light is more powerful, the
colour of the transmitted light will be redder.

If you look from Point B or C, you will see light with a
bluish hue.

— A

Fig. 2

Science behind the Activity

The particles of milk are suspended throughout the
water in the container. These particles scatter light.
The white light of the torch consists of seven prominent
colours: violet, indigo, blue, green, yellow, orange and
red. The wavelength of light increases from violet to red
colour. You might have seen the white light split in its
component colours in experiments with prisms.

The scattering of light by milk particles is more effective
for shorter wavelengths than for longer wavelengths

(proportional to % ). Therefore, blue light is scattered

more than the red light. The scattered light is sent in all
directions (Fig. 3).

Light scattered in all
directions

Incident light _’

Scattering particle

Fig. 3



Fun Activity

When we look at the light coming out through the side
of the container opposite to the side on which light is
incident (from Point A), we see the light from which blue
colour has been filtered. The colour of light, therefore,
appears reddish. On seeing from Points B and C, we see
the scattered light which is richer in blue colour.

When you see the sun at sunrise and sunset, you see it
red because much of the blue colour has been removed
by scattering due to air and dust particles in the
atmosphere of the earth. As the sun keeps rising in the
sky after sunrise, reddishness decreases because the
path of sunlight becomes progressively shorter through
the atmosphere (Fig. 4). If you look in any direction
other than the sun, you see the scattered blue colour.
That is the reason for sky appearing blue.

Earth's
atmosphere

Earth

Fig. 4

CWSN (Children With Special Needs)

For CWVI: Since, this experiment is based on purely
visual concept, the student with visual impairement
may be paired with a sighted buddy.

Availability of colour probes (to detect and tell
about the colour change) will enable the student to
know about the colour change. In absence of colour
probes the change may be conveyed verbally to the
student.

13



ELECTROMAGNETIC
INDUCTION

Number of Participants Time Required

Entire class in groups of 30 minutes
5-6 students each.

Material Required

Coil of enamelled copper wire (about 100 turns),
enamelled copper wire (about 10 m), strong bar
magnet, a galvanometer, two cells, two LED 1.5 V
(preferably of different colours), and a sand paper.

How to Proceed?

Clean the ends of the copper wire by rubbing them
with sandpaper. If the readymade coil is being used,
clean the ends of the coil.

Wind the wire in the form of a coil of radius -}
about 1.5cm. You should be able to get ¢gf 9
about 100 turns. Make sure that you leave «
sufficient length of wire at both the ends to
make connections.

Connect the coil to a galvanometer as shown in
(Fig. 1).

Hold the magnet in such a way that one of its poles
points towards the coil.

Move the magnet rapidly towards the coil (Fig. 1).

The needle of the galvanometer gets deflected to one
side, showing that the moving magnet has induced
a current in the coil.



Fun Activity

<,

Coil

IZ
-

Coil

Fig. 1 Fig. 2

Now move the magnet away from the coil (Fig. 2).
This time the galvanometer needle gets deflected
in the direction opposite to the previous direction,
showing that the induced current in the coil is now
in the reverse direction.

Move the magnet faster and notice the increase in
the deflection.

Now repeat the above activity with the other pole of
the magnet towards the coil. All deflections are now
reversed compared with earlier case.

Science behind the Activity

When a magnet moves towards the coil, the magnetic
field linked to the coil changes. The changing magnetic
field induces current in the coil. This phenomenon is
called magnetic induction. Instead of the magnet,
the coil can be moved, or both can be moved towards
or away from each other. As long as there is relative
motion between the coil and the magnet, the current is
induced in the coil. The direction of the induced current
depends on the direction of motion of the magnet. When
the magnet moves away, the direction of the current
induced is opposite to that produced when the magnet
moves towards the coil. For a given coil, the deflection of
the galvanometer depends on the strength of the magnet,
and the relative speed between the coil and the magnet.

15



Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

Change the number of turns in the coil and note the changes
in the magnitude of the deflection in the galvanometer needle.

The bar magnet can be replaced by a similar coil with a core of
soft iron and connected to a cell in which a current is flowing
(Fig. 3). This coil is equivalent to a bar magnet. Then the relative
motion between the two coils can induce current in the coil
connected to the galvanometer.

Insert a core of soft iron in the coil connected to the galvanometer
and notice the change in the extent of deflection.

Magnetic lines

Fig. 3

Connect the coil with LEDs as shown in Fig. 4 and Fig. 5. If
the magnet is strong and moved fast, the LEDs should glow;
one while the magnet is moved towards the coil, and the other
when it is moved away from the coil.
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7/

Fig. 5

Fig. 4

CWS3N (Children With Special Needs)

For this activity CWVI must be paired with another
student who can tell him about the deflection in
the needle and the change in the direction of the
deflection. The peer can also help him with the set
up, and for carrying out the activity light probes
may be used.

For CWHI and CWLI: No change is needed.



REDOX REACTION

CHANGING COLOUR LIKE
A CHAMELEON

Number of Participants Time Required

Entire class 30 minutes

Materials Required

Funnel, filter paper or cotton, two glass tumblers or
beakers, glass rod, potassium permanganate and sodium
hydroxide.

How to Proceed?

Facilitator will divide the class into groups to perform
the activity.

Prepare a dilute solution of
potassium permanganate
by dissolving 0.5g in
250ml solution.

Prepare 0.01N solution
of sodium hydroxide by
dissolving 0.1g in 50ml
solution. Take 20ml of the
potassium permanganate
solution in a glass beaker.

Add about 1ml O0.01N
sodium hydroxide solution
to it. Note the colour of the
solution.

Take a filter paper and fold
it. Place it in the funnel
and keep it on a flask.




Fun Activity

Pour the coloured solution slowly through the
funnel and note down the change in the colour of
the filtrate.

Repeat the above four steps by using a cotton ball
in place of filter paper. Observe and note down the
change in the colour of the filtrate.

In another beaker, take 20ml of potassium
permanganate solution and 1ml of sodium hydroxide
solution. Transfer this solution into another beaker
through a plastic strainer.

Points for Discussion

What was the colour observed on adding
0.01IN sodium hydroxide solution to potassium
permanganate solution?

Did the colour of the solution change after passing
through filter paper?

Did the colour of the solution change after it was
filtered through cotton ball?

Did the colour of the solution change after passing
through plastic strainer?

Which of the material present in filter paper
or cotton helped in the colour change of the
solution and why?

Science behind the Activity

This is an example of redox reaction. Cellulose present
in filter paper or cotton act as a reducing agent that
reduces alkaline solution of potassium permanganate
into potassium manganate. The green colour of the
filtrate slowly changes to brown and finally becomes
colourless, as potassium manganate formed during
redox reaction is colourless. There is no change in
colour when the coloured solution is passed through
plastic strainer as no redox reaction occurs.
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EXTENSION ACTIVITY

A variety of material or devices such as cotton wool, plastic, cotton
cloth, nylon cloth, stainless steel strainer could be used to find out
if there is any change in colour.

CWS3N (Children With Special Needs)

CWVI may either be provided colour probes or they
should be paired with a sighted buddy who can tell
the child about the colour change.

1o
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THE DANCING MUG

Number of Participants Time Required

To be done individually S Minutes
preferably at home.

Material Required

A bucket and a mug.

How to Proceed?

For this activity you will need a running tap of water.

Keep the bucket under the running tap and
fill it.

Place the mug in water in the bucket.

~f Dgn
@»
Note the manner in which the mug floats

on water. Is it floating in vertical position

or is it tilted?

Place the mug on water in different ways and note
the manner in which it finally rests (Fig. 1).

Open the tap a little so that a thin stream of water
flows out of it. Let the water fall into the mug floating
in water. If required, adjust the mouth of mug for
the tap water to fall inside it (Fig. 2 and Fig. 3).

Observe what happens to the tilting of the mug as
it gets filled with water. Make a note of the surface
of water inside the mug. Is it also tilted like the mug
or is it horizontal? Also try to note the difference
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in level of water between the bucket and the mug
when it comes to vertical position (Fig. 4).

Slightly tilt the water-filled mug and release it. Note
the position in which the mug finally settles. Repeat
it a few times. Does the mug always come back to
the vertical position?

Open the tap again and let the mug get filled up to
the brim. Make a note of the levels of water inside
and outside the mug during this time. Does the mug
sink more and more as it gets filled with water?

Science behind the Activity

A body floats in a liquid
if the weight of the liquid
displaced by it is higher
than its own weight,
that is, the upthrust is
more than the weight
of the body. Initially,
when the mug is empty
it floats in an inclined
position. This is because
in equilibrium position,

the centre of gravity of
the mug should be at the
lowest point. However, as
the mug gets filled with
water, the position of its
centre of gravity keeps
falling with respect to the
outside water surface. At
the same time the centre of
gravity also keeps shifting



Fun Activity

towards the axis of the mug making it tilt more and more towards

a vertical position. Finally, the mug begins to float in a vertical
position.

CWSN (Children With Special Needs)

By pairing the visually impaired child with a sighted
buddy he may be made to feel the different positions
of the mug and he may be guided by the buddy to
feel the surface of the coater inside the mug and the
difference in the level of water between the bucket
and the mug and other such changes by means of
tactile sense.

For CWHI: No modification is required.
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DO YOU TRUST SCIENCE?

Number of Participants Time Required

Entire class 30 minutes

Materials Required

Two litre can (tin/plastic), thick nylon cord (about 5 m
long), sand (about 2 kg).

How to Proceed?

Fill the can with sand so that it weighs about 2kg. If
available you could use 2kg weight.

Suspend the can like a pendulum in the
middle of a room from the ceiling. If this is
not possible, you could go out and suspend
the can from a tree, or make some other
suitable arrangement for its suspension. The can
acts as the bob of a pendulum.

Take the can to one side and adjust the height of the
pendulum from the ground so that in its extreme
position it is roughly at the level of the nose of the
student. Make a line on the ground to mark her/his
position.

Before letting the students perform this activity:

The teacher must ensure that the student taking
the assigned position does not move at all from
that position.

Also ensure that the bob is not given any push
while releasing it.
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Ensure that the lid of the tin can is secured so that
it does not open during the activity.

Make sure that the support is strong and the bob
does not get separated from the string.

Ask a student to stand firm on that line and not move
away.

Let her hold the can only a few centimetres from her
nose. Ask her to let the can go, without giving it any
push.

Observe the reaction of the student as the can
approaches her after completing an oscillation.

Does she move from her position as she sees the can
approach her?

Let each student in turn stand in the position taken by
the first student.

Repeat the process.

See the reaction of the students as the can
approaches them.

Science behind the Activity

The distance of the extreme position of the pendulum
from the mean position is called its amplitude (L in
Fig.1). From the experiments on the simple pendulums
we know that for a given pendulum the amplitude never
increases while the time for one oscillation remains
constant. Even knowing this, the student has a natural
tendency to move away to protect himself/herself from
being hit by the 2 kg weight. Not only these students, it
is a universal tendency. This means that when it comes
to being hurt, we have very little faith in science.

In this case, every time the pendulum is set oscillating,
its time period is constant and its amplitude does not
change much if the friction at the point of suspension
is small. The amplitude does not increase in any case.
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So, armed with this fact, there was little to be afraid of when
the heavy can was approaching us. We should have had
faith in science.

Remember that the first astronaut had enormous faith in
science when he agreed to go into space; consequences
of any wrong calculation or assumption could have been
extremely disastrous. Every new venture is fraught with
dangers; but faith in scientific process gives us the courage
to undertake it.

CWSN (Children With Special Needs)

For CWVI: It’s a purely visual activity so observation
of the approaching pendulum is not possible. A
sighted buddy or teacher may tell the student about
it.

For CWHI: No modification is required.
For CWLI: No modification is required.



FIND MY 'MISSING PART

Number of Participants Time Required

Entire class 30 minutes

Materials Required

Chart paper, cardboard, marker pens, double sided
tape, pair of scissors and cloth piece for blindfolding
the players.

How fo Proceed?

This game is about finding the ‘missing part’ of the
body of an organism.

Students may prepare cut-outs of diagrams of
some organisms, such as Hydra, Spirogyra,
Bacterial cell, Euglena, etc.

The cut-outs may be prepared in such a
way that all its parts are detachable.

For example, make a cut-out of Hydra with one

or more of its detachable tentacles, stinging cells, etc.,

or a filament of Spirogyra with detachable chloroplast,

pyrenoid, nucleus, etc.

Divide the class into two teams, A and B, and make
them sit teamwise.

Fix the cut-out on a soft board or a cardboard with
the help of double sided tape.

Players of both teams will observe the cut-out
carefully and find out which part is missing from it.
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Facilitator will call one student from team A and hand
over the missing part. The student will observe using
various senses the position of the missing part.

The facilitator will tie a cloth strip on the student’s eye
to blindfold.

After that the facilitator will turn around the blindfolded
player and ask to affix the missing part with a double
sided tape. The other members of the team can guide
this player by giving directions such as ‘Go left’, ‘Move a
bit on the right’, so on and so forth!

Affixing of ‘missing part’ at the correct location will give
10 points to the team and placing it in wrong location
will not fetch any points.

Likewise, after the turn of team A is over, a player of
Team B shall be blindfolded and asked to affix another
missing part.

The facilitator will begin next round of game with another
example.

Team that scores more points will be declared
as winner.

Points for Discussion

The facilitator can initiate the discussion about
the position, characteristics and function of
the ‘missing part’ of each example.

Based on these parts, there can also be a
discussion about the characteristic features of
various phyla.

Science behind the Activity

The uniqueness (or characteristic features of all
organisms) is the basis of diversity in living forms.



Fun Activity

Organisms have been classified into different groups and 29
sub-groups on the basis of their similarities, differences and
relationships.

Through this game, examples of various phyla and their
characteristic features can be reinforced in a play-way manner.

EXTENSION ACTIVITY

The plot of this game can be
used to reinforce location and
structures of various Plant
tissues and Animal tissues; for
example, those of meristematic
tissues in plant body, of guard
cells in epidermal layer, of
dendrite in neuron unit of

nervous tissue, etc.

Debate can be held
about the importance
of biodiversity and
about causes of decline
in biodiversity.

3-D models of
organism belonging to
different groups may
be used to play this
game.




e

30

Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

CWSN (Children With Special Needs)

For CWVI: The diagrams have to be made tactile using
different textures which can be easily discriminated,
and the activity may be done using that.

For low vision student diagrams may be drawn
using bold lines.

For CWHI: No modification is required.



DISAPPEARING BEADS

Number of Participants Time Required

Entire class 10 minutes

Materials Required

100ml measuring cylinder, Sml dilute (10%) HCI, 90ml
kerosene, 10ml 1% NaOH solution, phenolphthalein
solution and a dropper.

How to Proceed?

Take a 100ml measuring cylinder and add Sml HCI
into it. Now add carefully 90ml kerosene slowly to
form a layer over the acid.

Add a drop of phenolphthalein solution to 10ml 1%
NaOH solution, taken in a test tube (this gives a
reddish-pink coloured solution).

From the top of the cylinder add a drop of coloured
NaOH solution. Observe the movement of the drop
through the kerosene to the acid below it.

The drop retains its colour through kerosene but
disappears in the layer of acid at the bottom.

Likewise add more drops of coloured NaOH solution
and observe. It creates wonderful visual as if tiny
beads are coming down from the kerosene layer
and are disappearing at the bottom.
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Points for Discussion

Where has the bead gone? Why did it retain its
colour in kerosene?

Science behind the Activity

This is a neutralisation reaction. There is an acid at
the base of the cylinder. The coloured beads are made
of dilute base and phenolphthalein. The cylinder
contains kerosene on the top of the layer of acid. The
two chemicals are immiscible so they form two different
layers. When pink drop of base passes through the
layer of kerosene, it looks like a bead falling down
as base is also immiscible with kerosene. When pink
bead enters the layer of acid it gets neutralised by the
acid layer and disappears. This forms an illusion of
disappearing beads.

The fun activity can be played with different combination of
acids, and bases and a neutral liquid (kerosene).

In place of kerosene, turpentine oil or any refined oil
can be used.

CWSN (Children With Special Needs)

For CWVI: The student may be paired with a sighted
buddy to explain the changes which are purely
visual. The markings on the cylinder may be made

e
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tactile.
For CWHI: No modification is required.



CHEMICAL RAINBOW
IN A BOTTLE

Number of Participants Time Required

Entire class 20 minutes

Materials Required

Dilute hydrochloric acid (HCIl), sodium hydroxide
(NaOH), universal indicator, 10ml test tube, conical
lask and droppers, two standard flasks (250ml) (Fig. 1).

How fo Proceed?

Prepare 0.1 M solution of NaOH by dissolving 1g
solid NaOH in water in 250ml standard flask.

Take Sml water in a test tube or conical flask and
add two drops of universal indicator to it.

Add 0.1 M HCI drop by drop to it till the solution
becomes red in colour (Fig. 2).

Now start adding 0.1 M NaOH solution. With
every drop there will be change in the colour of
the solution. The colour will change from red to

Fig.1: Material required



Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

orange Fig (3) to yellow Fig (4) to green Fig (5) to blue
Fig (6) to indigo Fig (7) to violet Fig (8) by adding drops of
the base.

On getting violet colour, Fig (8) put aside the bottle
of NaOH solution and start adding HCI solution drop
by drop.

On adding acid, the colour of the solution in the bottle
will change to blue to indigo to green to yellow to
orange to red.

Fig. 4 Fig. 5 Fig. 6

Fig. 7 Fig. 8



Fun Activity

Points for Discussion

What is it that makes the solution change colour? What
would happen to the red colour if you continue adding
acid? Similarly, what would happen to the violet colour
if you continue adding base?

Science behind the Activity

This is a reaction showing the change in the pH value of
the solution. Universal indicator responds to the number
of H+ or OH- ions present in a solution and shows a
particular colour. That is why when concentration of
these ions is changed by adding drops of either acid or
base, solution keeps changing its colour. On continuous
addition of acid, the red colour intensifies. Similarly,
violet colour intensifies on further addition of base.

Students can do the same experiment with red cabbage juice.
To extract red cabbage juice, make a paste of red cabbage
in warm water, strain and cool the solution. Use it in place of
universal indicator.

CWSN (Children With Special Needs)

CWVI may either be paired with a buddy to tell him
about the colour change or colour probes should be
provided to him.

Precaution: Desired volume of acid and corrosive

solutions may be provided to the CWVTIif he is conducting

the activity independently.

For CWHI: No modification is required.
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MODEL OF THE EYE

Number of Participants Time Required
Entire class divided 35 minutes
into groups each of 5-6

students.

Materials Required

Each group of students is to be provided with a cylindrical
jar (diameter about 10cm and height about 15cm)
made from clear plastic or glass (a 250ml round bottom
flask preferably with a flat bottom can also be used),
convex lens L, (focal length 10cm), convex lens L, (focal
length 20cm), concave lens L, (focal length 20cm), two
lens holders, a 15cm x 15cm piece of thick cardboard/
styrofoam, a pair of scissors/sharp paper cutter, two
laser pencil lights, sticking tape, milk (50ml) and water.

How to Proceed?

Fix the lens L, on a lens stand and place it
in front of the cylindrical jar. Make sure that
the optic centre of the lens lies nearly in the
line through the middle of the jar. If required,
adjust the height of the jar and/or that of the
lens by placing a pile of books under them or
by any other suitable arrangement.

Fill the jar with water up to a height such that its

level is above the upper edge of the lens kept in front
of it. Add a few drops of milk to the water in the jar.
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The amount of milk added should be just enough to
give it a milky appearance.

Now fix the two laser pencils horizontally on a piece
of cardboard using sticking tape such that the rays
from them are parallel to each other and are close
together. Fix this arrangement on a laboratory stand
or place it on a pile of books such that the laser
lights are at the same height as the optic centre of
the lens (Fig. 1).

Direct two parallel beams of laser light on the jar
containing milky water. Look at the laser beams
through water in the jar from the other side or from
the open top of the jar. Do you observe that the two
beams of light get converged in the milky water in
the jar? If the beams of laser light in milky water
are not visible clearly, add a few more drops of milk
or water depending on whether the colour of milky
water is too light or too dark.

Where do the two beams of light appear to meet
in the milky water? Do they meet within the jar or
outside it? In this model of the eye, the jar of water
and the lens in front of it may be considered to
represent the eye (Fig. 1). In the above arrangement
the inner surface of the jar on the opposite side,
would represent the position of the retina of the
human eye.

When parallel rays meet in front of the retina
(Fig. 2), the eye cannot see distant objects clearly.
This defect of the eye is called myopia or near-
sightedness.

Now place a diverging or concave lens L, in front of
lens L,. Observe what happens to the image point.
Does it move forward or backward? The shifting of
the image towards the retina mean that a diverging
lens can be used to correct myopia (Fig. 3). To
bring the image exactly at the retina, you need a
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concave lens of suitable focal length. This is what
an ophthalmologist does to prescribe for you a lens
of correct focal length (or power).

Next, adjust orientation of the two laser pencils
fixed on the cardboard such that the beams of light
from them are slightly diverging instead of being
parallel. Switch on the two laser lights and observe
the path of the two diverging beams in the milky
water. Where do the two beams meet? Is the image
point still at the retina or slight behind it? Which
type of eye defect does this represent? Rays from
nearby objects reaching the eye are divergent. If
these divergent rays meet behind the retina, nearby
objects connot be seen clearly. This defect of the eye
is called hypermetropia or far-sightedness.

Now, place lens L, in front of the eye lens (L)).
Observe what happens to the image point. Does
it move forward or backward? The shifting of the
image towards the retina from behind it means
that a converging lens can be used to correct
hypermetropia (Fig 4). To bring the image exactly
at the retina, you need a convex lens of suitable
focal length. This is what an ophthalmologist does
to prescribe a lens at correct focal length (or power).

Science behind the Activity

The following ray diagrams would help you to understand
how the divergent and convergent lenses help in
correcting two types of eye defects namely-myopia and
hypermetropia [Fig. 5 and Fig. 6].

Note to the Teacher: In a normal eye, the light reaching the
eye from far and near object always gets focussed at the retina.
This is possible as the focal length of normal eye lens gets
suitably adjusted due to its power of accommodation.



Fun Activity

Fig.1

Fig.2
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Fig.5 Fig.6

CWS3N (Children With Special Needs)

For CWVI: Purely visual activity but the concept of
myopia and hypermetropia and their correction can
easily be given by giving tactile ray diagrams.

For CWHI: No modification is required.
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A FANCY BOOK MARKER

Number of Participants Time Required

Entire class 1 hour

Materials Required

Iron strip (3cm % 10cm), glass tumbler, water, copper
sulphate (5g), wax, oil paint, brush, metal bowl , candle
and match box.

How fo Proceed?

This activity can be performed individually.

The facilitator may ask the students to dip iron
strip in a bowl of molten wax. Allow layer of wax on
both side of the strip to deposit.

Ask students to scratch the wax from the strip to
make a design of their own choice. They can also
scratch some name.

Prepare solution of copper sulphate by dissolving
about 5g of CuSO, in 250ml of water in a glass
tumbler.

Ask students to dip the designed iron strip in the
solution of CuSO, as shown in Fig.1. Leave it aside
for one hour.

Now take out the strip from the solution, and remove
the wax by putting the strip in boiling water. Your
designed book marker is ready for use.

The book marker can also be decorated with designs
made with oil paints of various colours.
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Points for Discussion

In which colour does the design appear and why?

Is the colour uniformly spread over the design?
What happens to the blue colour of CuSO, solution
taken in the beaker?

Science behind the Activity

This activity is an example of a displacement reaction.
Iron being more reactive than copper, displaces copper
from the solution of copper sulphate. The copper get
deposited on the surface, wherever iron is exposed
to the copper sulphate solution. As a result of this
displacement reaction, the blue colour of copper
sulphate solution changes to green due to the formation
of ferrous sulphate.

The copper colour does not appear on the unexposed
part of the strip.
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Fig. 1



Fun Activity
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By changing the metal and metal ion solution, metallic cards of
different colours can be prepared. Thus (e.g., by using a strip
of aluminium and solution of iron sulphate) various metals
and the reactivity series can be visualised.

CWSN (Children With Special Needs)

The CWVI may perform the activity easily if they
are paired with a sighted buddy. The CWVI student
may be given the freedom to perform the activity
only with verbal cues or prompts and the change in
colour (wherever it occurs) must also be told.

For CWHI: No modification is required.



BoTH EYES JUDGE THE DEPTH OF AN OBJECT

THE EYE CAN DECEIVE YOU

Number of Participants Time Required

Each student will do 5 minutes
this activity.

Materials Required

Two sharpened pencils.

How to Proceed?

Hold two sharpened pencils one in each
hand, with sharpened edges facing each
other (Fig.1).

Stretch both of your hands in front
of your eyes.

Shut one of your eyes.

Fig.1
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Now move the two pencils gradually towards each other

and see if you can touch the tips of the pencils together
(Fig. 2).

The result may surprise you. Try again.
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Fig.2: A child trying to touch tips of the
pencils with one eye closed.

Science behind the Activity

To judge the depth of any object we have to use both
eyes which view the object from slightly different angles.
Therefore, this simple exercise becomes difficult as we
shut one eye, and see with the other.

CWS3N (Children With Special Needs)

For CWVI: Purely visual activity can't be performed
by CWVI.

For CWHI: No modification is required.



FLOATING FINGER

Number of Participants Time Required
Each student will do this S minutes
activity.

Materials Required

Nil

How to Proceed?

Stand about 2-3 metres in front of a white screen
or a wall. Stretch your both hands in front of your
eyes with the forefingers of two hands touching each
other horizontally (Fig. 1).

Now look beyond the fingers at the screen or the
wall.

While keeping your eyes fixed at the wall, move
apart the forefingers gradually. You will able to see
a ghost finger hanging in the air (Fig. 2).

If you focus your eyes on the ghost finger, it
disappears, but appears again when you look far.

If you continue to pull the
two fingers apart you will
find that the size of the -
ghost finger shortening, e
becoming circular (Fig. 3)

and finally disappearing
when the separation s
between the two fingers

is about 3-4cm. Fig. 1
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Fig. 2

Fig. 3

Science behind the Activity

Our two eyes form two different images. Each eye has
its own field of vision differing slightly in angle from the
other. When the brain receives the messages from both
the eyes, it combines the two messages and enables
you to see the object.

When you are looking far, the images of the ends of the
two fingers are not coincident and you get two separate
images. When the brain receives the messages from
both the eyes, it combines the two messages and you
see a floating finger.

CWSN (Children With Special Needs)

For CWVI: Purely visual activity can’t be performed
as it requires visual input. Description may be
provided in Braille.
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DiI1SPERSION OF LIGHT

MAKE YOUR OWN RAINBOW

Number of Participants Time Required

Entire class in 4-5 groups. 10 minutes

Material Required

Water sprayer

How to Proceed?

Take a spray bottle and fill it with water.

When the Sun is fairly low and behind you
(such as early morning or late in the afternoon),
use the sprayer to produce a fine spray. Keep
spraying for some time to produce a dense fog
of water droplets.

Fig. 1

Observe carefully. What do you see? A Rainbow! You
can even see the component colours of a rainbow.

The direction of sunlight is important at the time it
strikes the spray. It determines whether or not you
will see a rainbow.



Fun Activity

Science behind the Activity

1.

White light is made up of a spectrum of colours,
each with its own wavelength.

When light from the sun strikes a water droplet,
some of the lights are reflected. The rest of the
light is refracted and gets split into its component
colours.

At the rear of the droplet, the light strikes the water-
to-air interface, where it gets internally reflected.

As the rays are refracted once again, the various
wavelengths get dispersed further. The overall result
of this is the increased separation of the component
colours of white light and the appearance of rainbow
(Fig. 2).

Fig. 2 shows what happens when the sunlight strikes
an individual droplet.

. j 1. Light from Sun strikes droplet.
/- 2. Some of the light is reflected.
o— 3. The rest of the light is refracted

s 5 into the droplet.

4. Light splits into its component
colours ( Dispersion).

5. Internally reflected ray at rear
of droplet.

6. Refraction again as light leaves
the droplet.

7. Colours are further dispersed.

Fig. 2

CWSN (Children With Special Needs)

The activity is purely visual but the Science behind
the Activity may be explained using the tactile
diagram.

For CWHI: No modification is required.
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ProOPAGATION OF WAVE

THE WAVE MODEL

Number of Participants Time Required

Entire class 30 minutes

Materials Required

100 thin straight drinking straws and 3m long sticky
tape about 2cm in width.

Fig. 1

How to Proceed?

Carefully unwind about 1.5 metres of tape on
the floor or on a table with its sticky side up.
Take care that the tape is straight (Fig. 2).

Mark the mid-points of the straws and then
place them uniformly one by one on the
tape, such that their mid points are on the



Fun Activity

tape and the separation between two straws is about 51
3 — 4cm (Fig. 3(a) and (b)).

Leave 10cm of the tape from both the ends to hold it.

Stick 50-60 straws in this manner.

Now stick another piece of tape on top of this
arrangement of straws. This way all the straws will be
sandwiched between two layers of sticky tape.

Fig.2
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Fig.3(b)

Your wave model is now ready.

Ask a student to hold one end of this wave model and
another student to hold the other end. Ask them to
keep the wave model stretched.
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Gently tap at one end of a straw near either end, of the
wave model.

Observe carefully. Do you see a disturbance travelling
along the length of the wave model? Observe the time
taken for the disturbance to move.

Now hold the model a little loose and again produce a
disturbance by striking the straw at one end. Observe
again the speed with which the disturbance moves along
its length. Do you feel that the speed of the disturbance
is now slower? If the wave model is held tight, then the
speed of the wave becomes faster.

Tap continuously the straw fixed at one end. The energy
will be transmitted and a wave can be seen to propagate
from that end. One can even see a reflected wave from
the other end.

Next, twist the straw fixed at one end by about 40° and
release it. Do you observe a transverse wave propagating
along the wave model?

CWSN (Children With Special Needs)

CWVI may be paired with a sighted buddy and
straws with tactile marking at their midpoint may
be given to him. He may be asked to note the time
difference in different setups by telling him about
the start and end of the movement.

For CWHI: No modification is required.



ELEcTRIC CIRCUIT

LEMON POWER HOUSE

Number of Participants Time Required
Entire class divided in 20 minutes
4-5 groups.

Materials Required

Thin strips of copper and zinc (6bcm % 0.5cm X 0.2cm)
three each, two LED s ( light emitting diode), a divider
from the geometry box, three beakers (100ml) (or glass
tumblers of similar size, or containers cut from % litre
water bottles), 1m long connecting wire, water, a lemon
(one can also use vinegar ), sand paper.

Fig. 1
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How to Proceed?

Clean the surfaces of all the copper and zinc
strips with sand paper. Pierce a small hole
at one end of each strip with the sharp point
of the divider.

Cut 4 pieces of the connecting wire each
10cm long. Remove lcm insulating coating from
both the ends of each piece of the wire.

Take three beakers and fill with water up to half of
their capacity.
Place one strip of copper and one strip of zinc in

each beaker as shown in Fig.2. These strips should
not touch each other in water.

Now connect the strip of copper from 1st beaker to

the strip of zinc from 2nd beaker with a piece of

connecting wire. Then connect the copper strip from
2nd beaker to the strip of zinc from 3rd beaker with

a piece of connecting wire. This arrangement gives

us three cells connected in series.

Identify the polarities of
LED. Out of the two legs of
LED the longer one is the
positive terminal. Connect
this positive terminal of
the LED to the copper strip
in the 3rd beaker with
a connecting wire. Now
connect the zinc strip in the
1st beaker to the negative
terminal of the LED with a
connecting wire.

Observe the LED. It may glow faintly. You might not

be able to see the glow.

Fig. 2

Now add a few drops of lemon juice or vinegar in
each beaker and observe the LED. Does LED glow
brighter this time? Can you see it easily?



Fun Activity

Science behind the Activity

1. Here copper strip acts as the positive terminal and
zinc strip as the negative terminal of each cell. Tap
water is usually a poor conductor of electricity,
therefore, although the circuit is completed the
LED may not glow or give a faint glow.

2. When we add some acidic solution such as lemon
juice or vinegar to water, it becomes a better

conductor and the current produced is stronger. So
LED glows brighter.

1. Reduce the number of batteries one by one and observe the
glow of the LED (Fig. 3).

Fig. 3

2. Connect one more LED in parallel to the LED in the circuit
and observe whether or not both the LEDs glow (Fig. 4).

Fig. 4
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3. Connect two LEDs in series in the circuit and observe
the glow of both the LEDs (Fig. 5).

Fig. 5

4. Repeat the activity by using a pinch of salt instead of
lemon drops.

CWSN (Children With Special Needs)

For CWVI: The students with VI may be paired with
a sighted peer for doing the set up. The intensity of
the glow or absence of it may be told verbally by the
peer or by use of light probe.

A tactile circuit diagram may be provided to facilitate
the understanding of the arrangement.

e
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PRESSURE IN LiQuips

STRAW WATER PUMP

Number of Participants Time Required

Entire class in the groups 20 minutes
of two students each.

Materials Required

A drinking straw with a bend, a straight straw into
which the bent straw fits, a plastic bead with a hole
which would fit in the straight straw, a thin plastic bead
with a hole which would fit in the bent drinking straw,
bicycle ball bearings, sticky tape, glass tumbler, water.

How to Proceed?

Take the straight straw. At one end of the straw fit
the plastic bead with its hole towards its opening
with a sticky tape. Drop a ball bearing inside this
straw from the other end (Fig. 1).

Now take the bent drinking straw. Fit the thin
plastic bead at the open end of the longer arm of
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the straw with a sticky tape. Drop a ball bearing in this
straw from the bent arm.

Make a small cut along the bent arm of the straw and
twist this portion to make a nozzle. This will act as the
outlet for water (Fig. 2(a)).

The bent straw will act like a piston (Fig. 2(b)).

0.
o

Fig. 2 (a) Fig. 2 (b)
Insert the longer arm of the bent straw in the straight
straw such that it fits tightly (Fig. 3). Your straw water
pump is ready for use.

Take a glass tumbler. Fill it with water. Dip the end

Fig. 3
of straight straw fitted with bead in the water. Hold it
vertically with one hand and move the inner straw up
and down. Do this continuously for a few times. In a
few strokes the pump will start functioning and water
will rush out from the nozzle.



Fun Activity

Fig. 4

Science behind the Activity

This is a model of hand-pump which works on the
principle that water flows from higher pressure to
lower pressure.

When you move the inner straw outward, the
pressure of air inside the outer straw is reduced.
The water rises in it due to the higher pressure (that
is atmospheric pressure) on the surface of water in
the tumbler when you move the piston down, the
water cannot move back in the beaker because the
opening of the outer straw is blocked by the ball
bearing in it. As a result a small amount of water
makes its way to the inner straw. Moving the inner
straw up and down continuously the water comes
out from the narrow opening of the bent straw
(Fig. 4).

CWSN (Children With Special Needs)

CWVI may easily perform the activity with verbal
cues and physical prompts. He may also feel the
rush of water from the nozzle by placing his hand
in the front.

For CWHI: No modification is required.
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ELECTROMAGNETISM

D. C. MOTOR

Number of Participants Time Required

Entire class in the groups 20 minutes
of 4-5 students each.

Materials Required

Adrycell 1.5V, a
small disc magnet,
1 m long insulated
copper wire used
for motor winding,
two
pins (about 6cm
long), a piece of old
cycle tube.

large safety

Fig. 1

How to Proceed?

Wind 8-10 turns of the insulated copper wire around
the neck of a water bottle to make a coil. Leave about
10cm of wire free on both sides of the coil.

Loop the free ends of the wire through the coil to
make a knot in such a way that S5cm of the wire
comes out of the coil in opposite direction. These
free ends of wire will act like arms of the coil. Both
these arms should lie along the diameter of the coil.
This will ensure a well balanced coil.

Scrape the insulation completely from both the arms
of the coil, till you see shining copper underneath.



Fun Activity

Cut 0.5cm broad rubber bands from an old cycle tube.
Stretch them on the dry cell, one across and one along
its length.

Fix two long safety pins at the two terminals of the cell
through the rubber band stretched along its length.
Make sure that circular rings of the safety pins are
upwards and are at the same level. Now insert free
ends of the coil through the circular rings of these
safety pins such that the coil rests on them in a
horizontal plane.

Fix the magnet on the cell using the rubber band fixed
earlier across it.

Rotate the coil by giving it a small push. Does it keep
spinning?

If not, check the contact of pins with the terminals of
the cell.

Fig. 2

Science behind the Activity

An electric motor is based on the principle of
electromagnetism. When circuit is closed a current
flows through the coil. This current interacts with the
magnetic field produced by the magnet due to which
the coil starts rotating.
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1. Bring another magnet above the coil. If the coil spins faster,
this would mean the pole facing the coil is opposite to that of
the first magnet. If, on the other hand, the motor slows down,
this would mean that the pole facing the coil is similar to that of
the first magnet.

2. Take out the coil and shape it into an egg shaped dumbbell.
This coil will also rotate very well.

3. You can try various shapes and sizes of coils.

CWSN (Children With Special Needs)

For CWVI: The child with visual impairment can
easily participate in the activity by verbal cues about
the steps or physical prompts whenever needed.
The child may also feel the spinning easily, or the
movement can also be felt by placing a paper.

For CWHI: No modification is required.

e
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A DIVER AT YOUR COMMAND
(CARTESIAN DIVER)

Number of Participants Time Required
Entire class divided into 20 minutes (for
groups of four each. making the toy

and playing)

Materials Required

One transparent cylindrical plastic jar about 20cm
high, 7-8cm diameter or a cylindrical glass tumbler,
small glass bottle like that used for homeopathic
medicines (3cm long and lcm diameter), a few strong
rubber balloons (to cover the month of jar), a 100ml
beaker, a few crystals of KMnO,, a pair of scissors
and thread.

How to Proceed?

Fill the jar with water. Ensure that
the jar is filled up to the brim.

Take some water in 100ml beaker.
Fill some water in the small bottle
in such a manner that it floats
vertically just inside the surface of
water.

Put a crystal of KMnO, in the small
bottle to make it coloured. Close
the mouth of the small bottle with
your thumb and immerse it upside
down in the water inside the jar
(Fig. 1). Fig. 1
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Cut out the neck of a large balloon and stretch it on the
mouth of the jar (Fig. 2). Secure it tightly with a thread.
Ensure that once the mouth of the jar is covered with
stretched membrane, no air leaks into the jar.

Fig. 2

Now press the stretched membrane with your palm and
observe the motion of the small bottle. Also observe the
level of water in the small bottle as it goes down. If the
small bottle does not move downwards, check that:

Fig. 3: Pressing the
membrane and the diver
going down.

64

(1) there is no air between the water
and the membrane.

(2) there is no leakage of air into
the jar.

If there is no air and air leakage,
and small bottle is still not moving
downwards, vary the pressure on the
membrane.

As you gradually increase the pressure
on the membrane, the small bottle
moves downward like a diver (Fig. 3).

Now release the pressure on the
membrane and observe the diver
moving upward (Fig. 4). As it goes up,
observe the level of water in the diver.



Fun Activity

Fig. 4:
On releasing the pressure, the diver coming up

Science behind the Activity

When the weight of water displaced by the small bottle
is smaller than the total weight of the bottle (including
water in it), it sinks.

When we press the membrane, pressure on the surface of
water increases. It forces some water into the diver, which
sinks as a result. When the pressure is released, some
water comes out from the diver and it rises up again.

CWS3N (Children With Special Needs)

The CWVI may need some verbal and physical
cues to perform the activity and to gauge about
the position of the diver in addition to the tactile
sense. The VIC may be asked to press and release
the membrane and buddy must be asked to explain
the effect.

For CWHI: No modification is required.
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WHERE WILL
THE THREAD BREAK?

Number of Participants Time Required

Entire class in the groups 15 minutes
of 4-5 students each.

Materials Required

A heavy weight about 200g (such as G.I. elbow
available at hardware stores) and thread about
3m long.

How fo Proceed?

Tie the weight in the middle of the thread. Hang the
thread with a nail fixed at a height of about 2 m.

Hold the lower end of the
thread and apply gradually
increasing downward force
till the thread breaks. At
which point did the thread
break?

Now repeat step 1 again
and pull the thread with
a jerk. Which part of the
thread breaks this time?
Why does the thread
break at different points
when the force is applied
in different ways? Fig. 1



Fun Activity

Science behind the Activity

1. When gradually increasing downward force is
applied, the upper part of the thread breaks due
to the combined effect of the force applied and the
force applied by the weight on the upper part of the
thread.

2. When we apply force with a jerk, the lower part of
thread breaks due to inertia offered by the weight.

CWSN (Children With Special Needs)

CWVI may perform the activity with some help from
his sighted peer. The Science behind the Activity
may be verbally explained to the CWVI.

For CWHI: No modification is required.
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MAGIC BIRD

(PUZZLING COLOURS)

Number of Participants Time Required

Entire class 20 minutes (for

preparation and
performing the
activity)

Materials Required

Four white drawing sheets (30cm x 30cm), marble
paper (red, green and blue), sketch pen (black), a pair of
scissors, glue and sticking tape.

How to Proceed?

Cut the shape of a bird, from each of the three
coloured marble papers.

Paste each shape on a white drawing sheet with the
help of glue.

Draw a small black eye for each bird with the black
sketch pen.

Paste the drawing sheets with different coloured
birds on a wall at your eye level.

Paste the white drawing sheet on the wall near the
drawing sheets with birds as shown in the figure.
You can draw a bird cage or a tree or a window on
this sheet.

Stare at the eye of the red bird for about 30 seconds.
Then quickly shift your eyes to the white sheet (bird
cage or tree). What do you observe? You may see a
cyan (bluish green) bird on the white sheet.



Fun Activity

Now repeat the above process staring at the
green bird. This time you may see a magenta
(reddish-blue) bird on the white sheet.

Finally, stare at the blue bird. What do you
observe this time? You may see yellow bird on the
white sheet.

Science behind the Activity

The bird that you see on the white sheet is called the
after-image. An afterimage is an image that stays with
you even after you have stopped looking at the object.
Your retina is lined with light-sensitive cells called rods
and cones. Cones are sensitive to coloured light. Each
of the three types of cones is sensitive to a particular
range of colour.

When you stare at the red bird, the image falls on your
retina. The red sensitive cells start to grow tired and
stop responding to red light. The white drawing sheet
reflects red, blue and green light to your eyes as white
colour consists of these three primary colours. When
you suddenly shift your eyes to white board, the fatigued
red-sensitive cells do not respond to the reflected red
light. However, the blue-sensitive and green-sensitive
cones respond strongly to the reflected blue and green
light. As a result you see a bluish-green (cyan) bird.
When you stare at the green bird, your green sensitive
cells become fatigued and this time you see a reddish-
blue (magenta) bird on the white drawing sheet.
Similarly, when you stare at the blue bird you see red
and green light which you see as yellow colour.

You can use bright coloured stickers or different coloured papers
from stationary shop and observe the colour of afterimage.
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CWSN (Children With Special Needs)

For CWVI: (Purely visual activity) The Science behind
the Activity written in Braille script may be provided
to the child to facilitate the understanding to the
concept.

For CWHI: No modification is required.
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COLLOIDAL PARTNERS

Number of Participants Time Required

Entire class is divided in 30 minutes
teams of six students each.

Material Required

Chart paper, marker, pens, placards displaying names
of colloids.

How to Play?

Facilitator will prepare chart and placards of
examples, as shown below, with the help of students.
This chart will be displayed during the game.

Dispersed Dispersing Examples
Phase Medium
Liquid Gas Fog, cloud, mist
Solid Gas Smoke, automobile exhaust
Gas Liquid Shaving foam
Liquid Liquid Milk, moisturiser
Solid Liquid Mud, milk of magnesia
Gas Solid Foam, sponge, pumice stone
Liquid Solid Jelly, cheese, butter
Solid Solid Coloured gemstone, milky glass

Each team will prepare six chestees (cards to be worn
or pasted on chest) with a sheet of paper (preferably
thick one) and write one of the following phrases on
each. These names can also be written in Braille,
and matching pictures may also be pasted.



Games
Dispersed phase
Dispersed phase
Dispersed phase
Dispersing medium
Dispersing medium
Dispersing medium

solid
liquid
gas
solid
liquid
gas

Two students will note the time taken by each team

and score awarded.

At the start of the game, two teams wearing their
chestees comes forward and stands facing each
other as shown in the figure.

Now, the facilitator will show a placard on which
the name of a colloid is written, say fog.

As soon as the two teams see
the placard, the students wearing
the specific chestees of the states
of dispersed phase and dispersing
medium from each team will move
towards the facilitator. In this
case, liquid as dispersed phase
and gas as dispersing medium
are supposed to move.

The facilitator will check the

answer.

Ten marks will be awarded to
the teamreachingfirst with correct
answer. Five markswillbeawarded
to the team coming later with
correct answer.

The winner among the two
teams will now play with the next
team in the same manner.

Fig. 1: Layout of the play area

73




Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

Points for Discussion

The Facilitator will discuss that the components of
a colloided solution are the dispersed phase in the
dispersion medium. The solute-like component or the
dispersed particles in a colloid form the dispersed phase,
and the component in which the dispersed phase is
suspended is known as the dispersing medium.

Science behind the Game

When a substance (dispersed phase) is dispersed in
another substance (dispersion medium) a colloid is
formed. The type of colloid will depend on the states
(solid, liquid or gas) of the dispersed phase and
dispersion medium.

EXTENSION OF THE GAME

More examples can be included in next rounds.

CWSN (Children With Special Needs)

CWVI may need a peer to move towards the
facilitator. The child may be provided with the chart
in the Braille script.

For CWHI: No modification is required.



TIC, TAC, TOE

Number of Participants Time Required

Entire class 30 minutes

Material Required

Chalk, marker pen and black board.

How to Play?

The facilitator will draw fig.1 on the board.

Na’

Fig. 1 Fig. 2

The facilitator will divide the class in two teams.

The team getting the first chance by a toss will
send one of its member to the board who will write

symbol of an ion in any one of the boxes (Fig. 2).

Now a member of the other team will go to the
board and write symbol of another ion in one of the

boxes (Fig.3).
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The aim of each team
is to make a vertical,
horizontal or diagonal .
sequence of three cations Na
or three anions.

Each team will try to
prevent the opposite team
from doing so.

The team which succeeds in Cl
writing a correct sequence
(horizontal, vertical or
diagonal) will be declared Fig. 3
winner (Fig. 4). A correct
sequence implies that the
symbols and their charges

are correct.
A’ NO*| Na’
N
+ 2-
\\K \S
Cl Mg™

Fig.4
Science behind the Game

For the convenience of writing the formulae of
compounds and representing chemical equations,
universally accepted symbols of elements are used. The
game helps students to learn and remember the names
and symbols of elements along with their valency.

"Qh
R4
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EXTENSION OF THE GAME

This game can also be played by using the following combinations:

L.
II.
III.
Iv.
V.

Elements in the various groups of the periodic table
Singly charged cations and anions

Doubly charged cations and anions

Alkali metals and alkaline earth metals

Halogens and noble gases

CWSN (Children With Special Needs)

CWVIshould either be given a peer to tell the symbols
of cations and anions that have been written on
the board, or the symbols should alternatively be
written in Braille too so that the child can place
them in the desired column. Board should be made
tactile with columns where pre-prepared chits can
be affixed.

For CWHI: No modification is required.



MOLE LUDO

Number of Participants Time Required

Eight students 30 minutes

Material Required

Paper/Chart paper, dice, tokens and cardboard sheets.

How to Play?

Game is to be played in the classroom.

Facilitator is required to paste Sheet 1 (reference
board) and Ludo Game Sheet 2 (Figure 1&2)on
cardboard to prepare Game Board. Sheets may also
be made either tactile or in Braille for CWVI.

Facilitator can make two to four teams with two
members in each team.

Each team will select one section of the game board
to place their tokens.

A player of a team rolls the dice and the number the
person gets, corresponds to the number of particles.
The second player of the team will roll the dice and
the number will determine the food item assigned to
the team. Likewise, all teams will roll the dice and
proceed to game board.

Rules of the game

1.

2.

A player of the team must roll six or one on the dice
to move the token to start the Ludo board game.

The team has to take a compulsory halt at block
seven and block 12; it cannot jump over it.
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3. On answering correctly at block seven (see example)
the team will get a chance to throw the dice to move
forward. Similar condition applies at block 12

4. In case of incorrect answer to either of the block seven
or block 12, team will go back and start afresh.

5. If the number on dice exceeds the exact number
required to reach block seven or block 12, the player
looses that turn.

6. To move from block 12 to ‘house’, the team must get 1
on the dice.

7. The team whose token reaches the house first is the
winner. Other teams will continue till their token
reaches the house.

For Example

Suppose on rolling dice, number two comes on the dice,
then number of particles will be 3.011x 1023 (block (2),
sheet 1).

In the next step, suppose dice turns out number three, the
choice of food will be citric acid in lemon juice (block three,
sheet two).

On reaching block seven, the team will calculate the
number of moles of citric acid using formula mentioned in
Step 3 on sheet 1.

given number of particles

Number of mole (n)=
Avagadro's number

23
Number of mole (n)= 3.011 x10% _

1
6.022 x 10 2

1
Number of mole (n)= 5

On reaching Block 12, the team has to calculate the mass
(g) of citric acid according to formula in Step 4 (sheet 1)
to score House.

Molar mass of citric acid (C,H,0,)= 192 g
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1
Mass of citric acid = 5 x 192
=906¢g

Data

Molar mass of glucose (C.H,,0.)= 180 g

Molar mass of (lactic acid (C,H,O,)= 90 g

Molar mass of sucrose/lactose (C,,H,,0,))= 342 g
Molar mass of water ( H,0)= 18 g

Molar mass of citric acid C.H,0,=192 g
Avogadro’s Number= 6.022 x 1023

Points for Discussion

Difference between atomic mass and molar mass.

Avogadro’s number, relation between number of
moles and number of particles.

Science behind the Game

Children will be able to understand concepts of mole,
molecular mass and atomic mass.

CWSN (Children With Special Needs)

For CWVI: Both the board & dice must be made
tactile with proper Braille labeling. CWVI should be
asked to bring his Taylor Frame for mathematical
calculations.

For CWHI: No modification is required.

.,Qh
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12.044x10™
@)

6.022x10"
©)

3.011x10"
@

Number of particles

Step 1

Step 4

Sheet 1 e Nf:’sl;lj Juseey
= = =
=

Molar mass of | Molar mass of | Molar mass of
Glucose 180g | Lactose 342¢ | Sucrose 342g

Lemon Juice Curd Water
@) @) 1)

L .

. Mo o Molar mass of | Molar mass of
Citric acid 192g | Lactic acid 90g Water 18g
Step 2
= A

Number of particles (stepl) _ N

Numberof Moles =
Avogadro's Number N,

(n)

Step 3

Fig. 1 (Sheet 1)

Fig. 2 (Sheet 2)
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Fig. 3
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FROM SEED TO SEED

Number of Participants

2—-4 players

Material Required

Game board, dice, tokens of different colours.

How to Play?

Players will be given tokens of different colours
and dice to play the game. Every player would own
token of different colour.

Start the game by rolling the dice. Players will
move forward over the board using token as per the
number displayed on the dice.

More than one player cannot occupy the same
square at a time. Incase the other player while
rolling the dice reaches the same square, will put
the token in the square replacing the token of the
existing player and sending it back to start position.

Player who reaches first to the exit point will be the
winner of the game.

Points for Discussion

Discussions can be based on following concepts:

©@ © ©

Types of Angiosperms on the basis of number of
cotyledons present in the seed.

Hint: Dicots and Monocots with suitable examples.
Differentiation between Monocots and Dicots.
What are the various parts of a typical lower?
What is the role of the following parts of a lower?
a) Sepals b) Petals c¢) Stamen d) Pistil
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What is Pollination? Give some examples of mode of
pollination.

How is self-pollination different from cross pollination?
What is fertilisation? Where does it take place?

What changes take place in the pistil of flower after
fertilisation?

Science behind the Game

Biological life cycle is the sequence of life stages that an
organism undergoes from birth to generation of offspring
capable of going through the same stages.

EXTENSION OF THE GAME

Such type of board game can be prepared for lifecycle of monocot
plants also.

Contents of the boxes in the board game

Content

START

I am a dicot seed

Rough and tough seed coat I need

To protect the tiny embryo within me.

Come join me in my life’s journey!

Water, temperature, air
Are my friends for

Germinating me bright (healthy).
Food from cotyledons
Happens to be my first diet.

You brought me luck
Jump straight to number 5.
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Contents of the boxes in the board game 85

4 Lack of water
Has made me dry
So go back to ‘START’
Coz you made me cry ¢
S I was once a seed
And now I have germinated
This world is so beautiful
I am happy and elated ©

6 At Box no.12 you have to STOP whether in one turn
or more Get required ‘dots’ on top (of the dice).

7 I grew from a dicot seed
To become a dicot plant.
You now get an extra chance.
That reward I grant !

8 —

9 Tap tap tap
I have a Tap root
Difficult to uproot.

10 e

11 You are now at
The 11™ station.
With net-like veins in leaves,
Called Reticulate venation.

12 Beautiful flowers on my To go on further you can
tender branches have your say self or
Now go to box 15— cross pollination choose
You have great chances your way!!!

13 -—--

14 Cross Pollination Self Pollination

Pollen travels from the Wind, water or insect,
platform of anther I may not need
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15

16

17
18

19

20

21
22

23

Contents of the boxes in the board game

To reach the stigma Within the flower

station I can breed
Via wind, water or insect

The process is
pollination.

Note: Figures of both self and cross pollination in
box 15 only.

No water, no insect, You don’t have to wait

no air for external agent
Oh! Go back to 12 and sit You can pollinate
on the chair yourself. You are
Take a second thought.  brilliant

Jump to 20

Cross pollination allows
more diversity.

Oh! it is such a reason for

gaiety

Jump to 21

—————— Inbreeding causes less
vigour.
Go back to 12 and take a
second thought

Hurrah!

I am done with pollination,
Now ready for fertilisation!!!

Go back to Box no. 15

Pollen tube has not reached the ovule
But next time if you stop at 22

You may easily through.



Games

Contents of the boxes in the board game 87

24 From stigma through style
Pollen tube carries male germ cell
Which reaches the ovule in the ovary
And fuses with the female germ cell.

25 -—-

26 -—-

27 Voila !
Fertilisation done to form a zygote
Which will grow into an embryo.
So, to box number 29
You may kindly now go ®

28 -—--

29 -

30 -

31 My petals and sepals
Have dried and withered.
But the embryo will grow into a new plant
Wow ! How absolutely wizard!!!

32 --—-

33 I am now a fruit,

Tasty and mature
With a new plant in my seed,
My future is now secure!!!

CWS3N (Children With Special Needs)

For CWVI: The board has to be made tactile with
Braille labeling. Numbers in the dice too should be
in Braille.

For CWHI : No modification is required.
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SEVEN MUSICAL CHAIRS

Number of Participants Time Required

Entire class 30 minutes

Material Required

11 Chairs, cardboard sheets, marker/pen, thread/
safety pins, a pair of scissors, musical instrument.

How to Play?

Cut 27 pieces of cardboard.

Write symbols of elements on 30 cards such as K,
Na, Mg, Ca, Al, Cl, I, Br, P, H, S, O, N, He, N.

Write valence number on other 28 cards. Four sets
of seven valencies +1, +2, +3, 0, -1, -2, -3.

Tie the card to the players on which the symbol
of element is written. Thus each player will act as
element.

Tie the card with the valence number to the twelve
chairs arranged in a circle (Fig. 1).

®

To start the game the music will be switched on.

®

The players will move around the chairs in one
direction till the music is on.

As soon as the music stops, the players will have
to occupy the chairs with valency corresponding to
the element they represent. Since chairs are fewer
than the number of players, a few players will be left
without chairs and will be out of the game.

The players who will occupy wrong chairs will also
be out.
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Fig. 1: Squares are representing chairs and
small circle are representing students

In the next round, one chair less than the number of
left players are arranged.

Facilitator, while removing chairs should ensure that
at least one chair depicting valency corresponding to
elements held by the players remains in the circle.

The game will continue till the last seven players for
whom there is at least one chair to occupy.

The game can be repeated with a new set of children.

Points for Discussion

The facilitator may discuss the symbols of elements,
their valency and formation of ions i.e., cations or
anions with the players after playing this game.

Science behind the Game

An ion is a charged species and can have a positive
or negative charge. A positively charged ion is called a
cation, such as Na*, Mg?*, Al** etc. Similarly, a negatively
charged ion is called an anion, such as Cl, S*, N3 etc.
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EXTENSION OF THE GAME

After understanding the correct representation of ions, this game
can be played to understand formation of compounds.

CWSN (Children With Special Needs)

For the convenience of Visually Impaired players and
Hearing Impaired players, make signs with hands
when the music begins and stops. Visually Impaired
Children should be assisted by other children to
take them to the desired chair bearing the card with
correct valence number.

1o
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BET YOU CAN'T LIFT
THE COINS

Number of Participants Time Required

Entire class, divided 30 minutes
in teams of 5-6
students each.

Material Required

A bucket (38-45cm high), a one/five rupee coin
and water.

How to Play?

Fill the bucket with water and place a one or five
rupee coin at the centre of its bottom. Mark the
level of water in the bucket.

In the first round one student from each team will
be asked to pick up the coin in one attempt without
groping for it.

If the student succeeds in picking the coin, the
team gets two points.

After each attempt the water in the bucket must be
brought to the same level as before. Set the coin at
the centre as before.

Another student from each team will try to pick up
the coin in subsequent rounds till each student in
all the groups has tried.

The team that collects maximum points wins
the game.
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Science behind the Game

The coin under water appears to be at a slightly smaller
depth than it actually is due to refraction of light from
water to air. If viewed from the side, the coin may also
appear displaced sideways due to refraction. Most of the
students are likely to aim at the apparent position of the
coin and may fail to lift it.

Apparent
position

Real position

Fig. 1

CWSN (Children With Special Needs)

CWVI may not be able to do it because it is purely
visual activity. The above figure may be made tactile
to facilitate the understanding of the concept behind
this activity.

For CWHI: No modifications are required.
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RUSH TO THE ORBIT

Number of Participants Time Required

Entire class 30 minutes

Material Required

Chalk or quicklime powder (choona), chart paper.

How to Play?

Play this game in an open space.

Draw six circles as shown in
the figure with chalk powder
or with tactile circumference
to facilitate participation of
children with visualimpairment
(CWVI).

Familiarise the CWVI before-
hand with the play arrangement
or figure for their active
participation.

Prepare 20 placards with
‘electron’ written on them.

" Nucleus
\ :
L
u
Mark the innermost circle

Fig. 1 ‘Nucleus’ of the atom.

Mark the circles as K, L, M, N representing atomic
orbits.

Divide the class into two teams A and B with equal
number of players.

i. A toss will decide which team will play first.
Suppose team B has to play first, then team A
will nominate one of its members to act as the
nucleus. The members of team B will stand
outside the circle.
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ii. All the placards will be kept in the circle representing
the nucleus. The student acting as the nucleus will
pick one of the placards.

iii. Facilitator will ask team A to play music or clap. The
players of team B will start running in the outermost
circle (not assigned K, L, M, N shell number).

iv. Facilitator will signal to stop music or clapping.

v. When the music or clapping stops, the nucleus will
show the placard flashing a number representing the
atomic number of the atom, and will also announce
the number aloud.

vi. The required number of players running in outermost
circle will arrange themselves in the circles marked as
K, L, M, etc., according to the electronic configuration
of the atomic number announced. The team will also
be required to name the element.

Each task will consist of —
(@ arranging themselves in correct configuration.
(b) naming the element.

Each task will carry one mark. The facilitator will
award marks accordingly. If the playing team fails at
one or both of these tasks, the chance will be given to
the other team. If they answer correctly, they will be
awarded one bonus mark.

vii. The placard once used will be removed from the pile.

viii. In the next round, the other team will play. The rules
of the game will remain the same.

® If possible write the number on placards in Braille, or
make the numbers tactile.

Points for Discussion

This game gives an idea of the structure of an atom,
the relationship between atomic number and number of
electrons, how many orbits an atom can have and how
many electrons can be there in each orbit?
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Science behind the Game

The game is based on the Bohr model of an atom.
According to this model -
I. Only certain orbits known as discrete orbits of
electrons are allowed inside the atom.

II. While revolving in discrete orbits, the electrons
do not radiate energy.
These orbits or shells are called ‘energy levels’. These

orbits or shells are represented by the letters K, L, M,
N, ... or the numbers, n=1, 2, 3, 4, ...

EXTENSION OF THE GAME

This game can be adapted to explain configuration of ions also.

Care should be taken to convey to players that number of protons
remains same and electrons are lost or gained in the formation
of ions.

For example, to depict formation of O* ion, facilitator should
announce the number of protons of oxygen atom and then 10
players will arrange themselves in two orbits with two players in
K orbit, eight players in L, the outermost orbit to show electronic
configuration of O* = 2, 8. This configuration should not be
confused with electronic configuration of Neon.

The facilitator can also convey that configuration of ion can be
similar to the configuration of an atom of any other element.

CWSN (Children With Special Needs)
Already incorporated in the "How to Play".



CATCH AND CONNECT

Number of Participants Time Required
Entire class in batches 20-30
of 15 players. minutes

Material Required

Thick chart paper to make masks and flag posts, string
or elastic, 16 m long cotton rope, sketch pens and paints
or pictures.

How to Play?

Make masks: Students will make 15 face masks.
Cut out eye-slits in the masks. The area of the
mask covering the forehead may contain the
drawing, sketch, picture or name of the organisms
it represents. String or elastic will be attached at
both ends to tie the masks around the head.

Make food chain links: Cut out 12 cotton straps or
ropes, 60cm each, to make ‘food chain links’. Make
loops at both ends to enable the players to hold the
ends securely.

Make fag posts: Cut out three fag posts which will
represent three different ecosystems. With bold
marker pen write down the name of an ecosystem
on each fag post.

Prepare the game area: Select a playing ground
and mark starting line and finishing line at a
distance of 20 m. Plant flag posts at the finishing
line to represent various ecosystems.

Instructions for players:
Students will assemble at the starting line.
Facilitator will point at the flag posts at the
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finishing line of the track and read aloud the names of
ecosystems written on them.

Each player will be given a mask which they will wear
on their face.

They will also be handed over a ‘food-chain link’ strap
each.

When the whistle goes, the players with their masks on
and link straps held in their hands, will run towards
the flag post representing the ecosystem that they
think they belong to.

At the finishing line they will arrange themselves
to form food chains near the flag posts of their
respective ecosystems. They will hold the strap to link
with each other.

After the formation of food chains they will rush back
to the starting line with their links intact.

The team which is first to reach the starting line with
correctly formed food chain will be the winner.

Layout of the game field:

Flag post
Lake

Flag post
Desert

Flag post
Forest

Students
standing

in random
order with
masks on
their faces
and 'food-
chain links'
in their
hands

FINISHING LINE
STARTING LINE

Points for Discussion

After the food chains have been formed, the facilitator
will rectify the position of the players in their food
chains (if needed). Thereafter, a discussion will
follow on:




Ultimate
source

of energy

Sun

Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

The significance of different trophic levels.

One consumer can occupy different trophic levels in
different food chains.

Reason behind restricted number of trophic levels in
a food chain.

The role of sun as the primary source of energy
should also be deliberated upon.

How the loss of predators in a food chain can bring
about alteration in an ecosystem.

Science behind the Game

The game helps in comprehending and revising the
concepts of food chain in an ecosystem. It clarifies the
concept of various trophic levels, orders of consumers
and stages of carnivores in food chains.

An example of food chains operating in various
ecosystems is given below in a tabular form:

1st 2nd 3rd 4th Sth
Trophic Trophic Trophic Trophic Trophic
level level level level level
Producer Primary Secondary |Tertiary Quaternary
consumer | consumer |consumer | consumer
Type of
q Tertiary/ Ecosystem
Producer | Herbivore Prlm.a Y Secqndary Top
carnivore | carnivore .
carnivore
Green Insects Fish eating
and their | Small fish |Large fish |bird (ex. Pond
algae
larvae Crane)
Cacti Beetles Lizard Snake Fox Desert
Grass Grass- Rat/Frog | Snake Hawk Grassland
hopper
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EXTENSION OF THE GAME 101

The concept of 10 percent law can be introduced in the game.
Players with masks of ‘producers’ will be provided with certain
amount of energy written on a slip. After the team forms a food
chain and reaches back the starting line they will also calculate
the energy transferred from the first trophic level to the last

trophic level.

Fig. 1: Fox Mask

CWS3N (Children With Special Needs)

CWVI can easily participate in the activity. Finishing
line, starting line and the track should be made
tactile. Lanes should be numbered.

Children representing 3 Ecosystems should announce
it aloud telling his position with respect to lane
number.

The CWVI may also be paired with a sighted peer
for running to and fro.

For CWHI: No modification is required.



A BOAT WITHOUT OARS

Number of Participants Time Required
Entire class About 5 minutes
per player

Material Required

One small piece of thermocol (10cm x 12cm long), one
medium sized balloon of thick rubber, 15cm long piece
of hard drinking straw, sticking tape, tub (about 30cm
diameter) filled with water.

How to Play?

Using a pen, draw the shape given in Fig.1 on the
piece of thermocol. Using a sharp knife, cut along
the shape drawn. Attach the mouth of the balloon at
one end of the straw and tie it firmly with a string.
Place the balloon with the straw on the thermocol
piece as shown in Fig. 2 and secure the straw with
tape. Your boat is now ready to sail!

Inflate the balloon by blowing through the
straw and keep your finger on the mouth of the

straw to prevent the air from escaping out of the
balloon (Fig. 3).

Fig.1
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Place the thermocol boat on the surface of water in 103
a tub while keeping your finger on the mouth of the

straw.

Remove your finger from the straw and observe
what happens. The boat moves without oars.

Fig.3
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Science behind the Game

When the finger is removed from the straw, air rushes
out of the straw. Due to Newton’s third law of motion,
a force acts on the boat in the direction opposite to
that of the escaping air. This force causes the boat to
move in that direction, which is opposite to that of the
escaping air. When the balloon gets deflated completely,
the boat stops.

CWSN (Children With Special Needs)

CWVI may be paired with a sighted peer for carrying
out the activity. He may be given instruction about
preparation of the boat and attaching it to the balloon
with the straw. After removing the finger he may be
asked to feel the movement of the boat by noting the
initial and final position of the boat and the gush of air.



SPOON RACE CARRYING
REACTIONS

Number of Participants Time Required

Eight players 30 minutes.

Material Required

Eight spoons, four lemons, sheets of paper, pen, a pair

of scissors and five bowls or containers

How to Play?

Facilitator with the help of the players will
prepare four sets of five chits with names of
chemical reactions such as Combination Reaction,
Decomposition Reaction, Displacement Reaction,
Double Displacement Reaction and Redox Reaction
written on it. These chits will be folded and kept in

container A1 A2 A3 and A4.

Similarly, another 15 chits will be prepared on
which different chemical reactions (as given below)
will be written. On each chit only one chemical
reaction has to be written. Four sets of these chits
will be kept in containers (B1, B2, B3, B4) to be
placed at 25m (or any available distance) from the

START line.

Four teams of two players each will take part in the

relay race at a time.

One spoon and one lemon will be given to four
players, and one spoon each will be given to another

four players.
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CaO(s) + H, O — > Ca(OH),(aq)

2AgCl(s) sunlight . 2Ag(s)+Cl,(g)
2H,(g)+0,(g) ———2H,0(g)

2FeSO,(s) Heat » Fe,O,(s) + SO,(g) + SO,(g)
C(s) + O, (g) ~CO,(g)

ZnO(s) + C(s) —— - Zn(s) + CO(g)

2Cu(s) + O,(g)— > 2CuO(s)

Pb(s) + CuCl, (aq)— PbCl,(aq)+Cu(S)
Na,SO,(aq)+BaCl,(aq) —BaSO,(S)+2NaCl(aq)

CuO(s) + H,(g) ~Cu(s) + H,0(g)

CaCO,(s) Heat »CaO(s) + CO,(g)

Zn(s) + CuSO,(aq) »7ZnS0O,(aq)+Cu(S)

MnO,(s) + 4HCl(ag) — > MnCl,(s) + 2H,0(s) + Cl,(g)
Fe(s) + CuSO,(aq) »FeSO,(aq) + Cu(s)

CuSO,(ag)+Na,CO,(aq) — CuCO,(s)*+Na,SO,(aq)

To start the game, four players with spoon and lemons
will stand at the ‘START’ line. The facilitator will ask
players to pick up a folded chit from the container A.
Each player will keep the chit in the spoon under the
lemon and hold it in their mouth (Fig.1).

At 25 metres from the ‘START’ line, containers, B1, B2,
B3 and B4 will be kept on the ground and another four
players will stand with their spoons.

On getting signal from the facilitator, the players at the
‘START’ line will start moving, balancing their lemon
along with the chit on the spoon.

On covering a distance of 25 metres, they hand over
their lemon and the chit to their respective partners. In
case the lemon is dropped down, the player can pick it
up and continue moving ahead.
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Afterreadingthe chitand discussing with each other, 107
any team member will pick up any one appropriate
chemical reaction chit from the container B.

Players standing at 25 metres will keep both the
chits in the spoon with lemon on it and will move to
reach FINISH’ line.

Team members reaching the ‘FINISH’ line first with
correct combination of types of chemical reactions,
with lemon and chits on the spoon will be declared
the winner. Facilitator will verify the correct
combinations.

Similarly, the game will continue with other
students of the class.

Points for Discussion

Facilitator will initiate discussion on various types of
chemical reactions with examples.

Science behind the Game

Chemical reactions involve the breaking and making of
bondsbetweenatomstoproducenewsubstances. Chemical
reactions may be broadly classified as combination
reaction, decomposition reaction, displacement reaction
and double displacement reaction and redox reactions.

EXTENSION OF THE GAME

At the START line, each team will be given the chit with a
reaction written on it. The team which picks up the maximum
number of slips with example of same type of reactions will be
declared winner.
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Fig. 1

CWS3N (Children With Special Needs)

CWVI may be paired with a sighted peer who can
help and maneuver to read out the chits or the chits
may be prepared in Braille too.

For CWHI: No modification is required.



THAK THAK THAK... FREEZE!

Number of Participants Time Required
Two teams with six 15 minutes for
players each. one round

Material Required

Chart paper, sketch pens, a pair of scissors, and a stick.

How to Play?

Prepare two puzzle boards as shown in (Fig. 5 & 6)
or you may use the cut-outs from the booklet.

Prepare the following placards or you may use
cut-outs from the booklet.

Brine
solution N(e;O)H Cl, H
(NaCl + H,0) e
CaOCl, Electrolysis

Fig. 1: Cards to be made for preparation of bleaching powder
(cards for puzzle board 1)

Form teams ‘A’ and ‘B’ with six players in each team
to play on the puzzle board 1 for the preparation of
bleaching powder.
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The game can be played in a room or in a playground.

Out of six players of team A one player will be selected
as ‘den’ who will be collecting all the cards from team B
during the game.

To begin the game each player of team B will be given a
card mentioned in Fig 1. and will take their position at
about 10 metre from the ‘den’ at starting line (Fig. 2).

The ‘den’ of team ‘A’ will stand holding a stick with the
back towards team B players.

After they have taken their positions the ‘den’ will start
producing thak thak sound with the help of a stick.

On hearing the sound thak thak, team B players will
start moving to make an attempt to tap the ‘den’ ( Fig. 3).

The ‘den’ can stop the thak thak sound anytime and
shout ‘FREEZE’ and all the players of team B will freeze
as statues. At the same time the ‘den’ will turn back. If
the ‘den’ catches any player not frozen, then that player
will be declared out and their card will be collected by
the ‘den’.

The freeze period cannot be longer than 10 seconds.
‘Den’ can make an effort to incite the player to move
without touching the player.

The ‘den’ will be declared out in case any player of team
B succeeds in tapping the ‘den’. The ‘den’ will then be
replaced by another member of their own team.

When team A collects all the cards from team B, they
will then place the placards starting with the key card,
i.e., brine and other placards at appropriate places to
complete the reactions on the Puzzle Board 1. If team
A fails in either collecting all the cards or completing
the reactions within 10 minutes, the task will pass on
to team B.

At the end of 10 minutes, team A will place cards on the
board. If they do not have all the cards then reaction will
not be completed. Here, team B can help by selling the
cards they have for two points.
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Producing Sound
thak-thak using
stick

Cards with
name of
substances

Starting Line

Fig. 2: Arrangement of the game

Facilitator may decide the scoring scheme of the game.

Likewise, other teams can be formed to play with the
following set of placards and Puzzle Board 2 (Fig. 6) for
preparation of washing soda.
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Producing sound
thak-thak using
stick

Players
carrying
cards
moving
towards
den

Fig. 3: Players playing the game

Science behind the Game

The common salt (NaCl) is an important raw material for
various material of daily use, such as sodium hydroxide,
baking soda, washing soda, bleaching powder. Through
this game players will learn how one substance

(NaCl) is used as a raw material for making many
different substances.
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Heat CcO NH 4Cl

NH NaHCO,

Na2C03 NaZCO3. 10H,0

Fig. 4: Cards to be prepared for preparation of washing soda
(cards for puzzle board 2)

EXTENSION OF THE GAME

Teams A and B exchange their roles with Team C and D, and
the game is played again.

CWSN (Children With Special Needs)

For CWVI: The cards may be prepared in Braille
and if the player has to move in a playground he
may be paired with a sighted buddy.
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PUZZLE BOARD 1

Fig. 5

PUZZLE BOARD 2

Fig. 6

qo«- Answer Key:
= Puzzle Board 1: Preparation of bleaching powder.

b Puzzle Board 2: Preparation of washing soda.



Cory CAT

Number of Participants Time Required

Entire class divided 40 minutes
into three groups (each
group with 12 students).

Material Required

One brown colour coir mat/nylon mat/fur cloth, 100
green gram seeds,100 brown gram seeds, 10-15 plastic
forks, 10-15 plastic spoons, 15-20 plastic cups and
Stop watch (This material is sufficient only for one
group).

NOTE: It is a simulation game to explain natural
selection. It is based on feeding success of beetles in
their habitat.

(Refer to the table given below. It explains what the
above materials represent and their function).

S.No. Materials Quantity To represent To function as

required

1 Green 01 Green grass of  Camouflage in
colour mat habitat habitat

2 Brown 01 Brown grass of Camouflage in
colour mat habitat habitat

3 Green gram 100 Green beetles | Prey in habitat
seeds

4 Brown 100 Brown beetles | Prey in habitat
gram seeds

5 Plastic 06 Predator Feeding
forks population 'F' | apparatus of

predator 'F'

6 Plastic 06 Predator Feeding

spoons population 'S' | apparatus of

predator 'S'
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7

Plastic 06 Stomach of Seed collection
cups predator 'F' cup of predator
marked 'F' 'F'

Plastic 06 Stomach of Seed collection
cups predator 'S' cup of predator
marked 'S' 'S’

Stop watch |01 Time duration | Measuring time

for feeding

How to Play?

Only one group of 12 students can play at a time
with 1 set of game kit. More groups can play
simultaneously if more game kits are available.

Place the green and the brown mat on two different
tables.

Position 6 students around each table. These
students will represent the predators.

Scatter equal number of green and brown gram
seeds on both the mats. These seeds will represent
green and brown beetles as the prey.

After this the facilitator will hand over 3 forks and 3
spoons to students on each table.

Students with forks will represent predator
population F’ and those with spoons will represent
predator population ‘S’. Forks and spoons will be
used as feeding structures by predators F’ and ‘S’,
respectively.

The facilitator will also provide a cup to each predator
on both the tables. These cups will represent
stomachs of the predators and shall be labelled as
‘F’ and ‘S’ accordingly.

Facilitator will then instruct them to lift as many
seeds as they can with their forks and spoons within
the given time limit (preferably 15-20 seconds).
Facilitator will warn them against directly picking
up the seeds with their fingers.
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1

2

When the facilitator gives the command ‘START’,
all predators will start lifting up seeds with the help
of their respective feeding structures, forks and
spoons, and dropping them in their respective cups.

Predators will stop lifting the seeds when they hear
the command ‘STOP’.

Each predator will count the number of seeds
collected in their cups separately.

The predators will then line up according to the
number of seeds collected by them. Predator with
the highest number of seed collection in the cup
will stand first in the line and the one with least will
stand last.

The facilitator will count the total number of green
and brown beetles (seeds) eaten by each predator
and record the number of seeds in the table drawn
on the black board.

The activity will be repeated by the remaining 2
groups.

A discussion will follow on the basis of data
collected.

GROUP NUMBER : 1

(Tables below are given as example for data collection,
calculation, analysis and interpretation).

A. Data Collection

Colour of grass | GREEN grass mat

mat

Number of
seeds scattered | 50 brown seeds
on each mat

Types of

predators

Player

(predator)

number

BROWN grass mat

50 green seeds + S50 green seeds +

50 brown seeds

Predators | Predators|Predators|Predators

’Fl ISI IFI YSY

117




'th
o
118

5

GREEN seeds
collected in
cup by each
player
BROWN seeds
collected in
cup by each
player

Total no.

of seeds
(green+brown)
collected by
each player

11

13 /16 |11

12

10 |12

15 (19 10

Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

12

B. Calculations based on Data Collection

1

2

Colour of
grass mat

Types of
predators

Green seeds
collected
separately by
predators 'F'
and 'S' from
each mat

Brown seeds
collected
separately by
predators 'F'
and 'S' from
each mat

Green
+brown
seeds
collected
separately by
predators 'F'
and 'S' from
each mat

GREEN grass mat

Predators
lFl

4+5+4=13

9+11+7=27

13+27=40

Predators
ISI

2+2+3=7

5+4+9=18

7+18=25

BROWN grass mat

Predators 'F'

10+12+7=29

5+7+3=15

20+15=44

Predators
lsl
4+5+7=16

1+2+5=8

16+8=24
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Total no. of
seeds (green
+brown)

collected +05= +24=
together by 40+25= 65 44+24=68

predators
from each
mat

Total no. of
seeds (green
+brown)

left out by
predators on
each mat

100-65=35 100-68=32

C. Analysis and Interpretation

1 | From which colour mat did the players pick up more green seeds?

2 |Why were less number of brown seeds picked up from
BROWN mat?

3 |Predators with which type of feeding apparatus could pick up
more seeds?

4 |In this activity, what factors does the survival of beetles
depend upon?

S5 | What is the relationship between the colour of grass of habitat
and colour of surviving beetles?

6 |From the data table, pick out two predators, one each from

GREEN and BROWN grass mat, which have the best feeding
efficiency. (That is, they could spot and eat more beetles as
compared to other predators).

Points for Discussion

Some questions that can be raised to understand the
Science behind the Game are given below:

What is the relationship between the colour of
the grass of the habitat and the colour of the
surviving beetles? Hint: Camouflage
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What is the relationship between the colour of the
grass of the habitat and the ability of the predator to
spot its prey?

What is the relationship between the feeding structure
of the predator and its feeding efficiency?

Science behind the Game

Organisms Evolve by Natural Selection as follows:

1. There are variations between the individual
organisms that make up any population (a
population is a group of organisms of the same
species living in the same place at the same time).

2. These variations occur partly because there are
random mutations or errors in DNA copying in the
genome of individual organisms.

3. Individuals with certain variants of the traits may
survive and reproduce more than individuals with
other variants i.e., certain variations are favoured
by nature and are carried forward.

4. Therefore, due to natural selection coupled with
other factors, the population evolves.

EXTENSION OF THE GAME

Depict the data on a graph paper. This will help you to see the
trends in population of beetles more clearly in different habitats,
and for different colour of the beetles. This will also allow students
to understand how predator’s feeding efficiency and the ability of
the prey to protect itself influences survival of prey.

Note:
-
Q’- This is a simulation game in which a population of
@n predators ‘F’ and Predator ‘S’ will use their respective
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feeding structures to feed on a given background in order to
survive. This simulates a situation that may exist in nature,
in which the survival rate of the predator and the prey
depends on conditions like habitat, camouflaging capability
of the prey, efficiency of feeding structure of the predators
etc.

The facilitator may use locally available seeds and mats
matching their colours.

CWS3N (Children With Special Needs)

For CWVI: The game is based on visual inputs
and eye hand coordination. Two beads of different
texture, one resembling the coir mat texture and
the other bead of strikingly different texture may
be used to represent two different populations of
beetle.

For CWHI: No modification is required.
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POCKET THE SERIES

Number of Participants Time Required

2 or 4 players 30 minutes

Material Required

Carrom board, carrom coins (16 pieces) and striker,
maker pen, paper and glue.

How to Play?

It is played by flicking a carrom “striker” disc with
finger at the target coins. The goal is to collect
points by pocketing maximum coins, plus the “red
queen” coin, in the pockets. The team which pockets
maximum coins will be the winner.

The facilitator will prepare 16 carrom coins by
pasting symbols of metals (included in the reactivity
series) —Al, K, Na, Li, Ca, Mg, Zn, Fe, Ni, Sn, Pb, Cu,
Hg, Ag, Au, Pt. The red coloured coin can be made
hydrogen by writing H on it. The symbols of metals
and hydrogen should be pasted on one side only,
which should always be kept upward.

Arrange the carrom coins with red “coin” in the
centre and rest of coins around it in concentric circles
(Fig. 1).

Each player sits on each side of the board and be
allowed to strike from that side only.

During the play striker should be on the line
for ficking’.

By tossing of a coin, facilitator will decide which
player will play first.
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Each player has to pocket two consecutive coins to
score a point i.e., any metal coin followed by one more
metal coin, one above or one below in the reactivity
series. The pocketed coin will be placed back to the
board if it is not covered with a valid coin. The player
may be allowed to refer to reactivity series chart
(Fig. 2). A player’s turn will continue as long as the
person keeps pocketing a valid pair of coins.

Pocketing the striker will cost you to lose one turn.

‘Boric acid’ powder or any talcum powder may be used
on the board to enable the pieces to slide smoothly.

Points for Discussion

Facilitator will discuss reactivities of various metals
depending on their position in the reactivity series and
will also discuss examples of displacement reactions.
For example—

Fe(s)+ CuSO, (aqg) ——» FeSO, (ag)+Cu(s)
Zn(s)+CuSO, (aq) —  ZnSO, (aq)+Cu(s), etc.

Science behind the Game

The metals at the bottom of the reactivity series are
the least reactive. They are ' e
often found in a free state in
nature. The metals at the top
of the reactivity series (K, Na,
Ca, Mg, and Al) are so reactive
that they are never found in
nature as free elements.

The metals in the middle
of the reactivity series (Zn,
Fe, Pb, etc.) are moderately g
reactive. These metals based
on their reactivity are used for
extracting/obtaining metals. Fig.1: Carrom
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Chart to be displayed for reference while playing the game

Reactvity series of metals and related metallurgy

K ‘
Na . .
Li Metals of high reactivity

? (Reduction of their oxides
Ca is done by Electrolysis)
Mg
Al )
Zn ) .
Fe Metals of medium Fig. 2
Ni p  Reactivity (Reduction
Sn using carbon)
Pb F.

)
gu Metals of Low

8 reactivity (Found in
Ag ) native state)
Au
Pt F.
Fig. 3

CWS3N (Children With Special Needs)

For CWVI: The carrom coins must be Braille labelled
and the CWVI must be given a chance to explore the
set up thoroughly before beginning the game.

Reactivity series must be given to the CWVI in Braille
for ready reference.

For CWHI: No modification is required.



IUPAC NOMENCLATURE

[UPAC... SHOW YOUR PACK

Number of Participants Time Required

Three players per pack

of cards. 30 minutes

Material Required

Single coloured chart papers and marker pens.

Preparation for the Game

Student will prepare 52 cards from the chart paper
as per the tally given below:

Fig. 1
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The facilitator may get 10 such sets of 52 cards prepared
so as to engage the entire class or may give the task
of preparation of these cards as group activity to the
students.

i.

ii.

iii.

iv.

Six cards will have structural formulae of compounds
of first six members of homologous series of alkanes.

Six cards will have structural formulae of compounds
of first six members of homologous series of alcohol.

Six cards will have structural formulae of compounds
of first six members of homologous series of carboxylic
acid.

Six cards will have structural formulae of compounds
of first six members of homologous series of aldehyde.

v. Four cards with Word root “Prop” for three carbon
chain.
vi. Four cards with Word root “But” for four carbon
chain.
vii. Four cards with Suffix= ‘ol’ for functional Group = -
OH.
viii. Four cards with Suffix= ‘oic acid’ for functional Group
= -COOH.
ix. Four cards with Suffix= ‘al’ for functional Group = -
CHO.
X. Four cards with Suffix= ‘ane’ for Single C-C Bond
(Saturated Carbon chain) Alkane.
xi. Two cards with “Joker” written on it, which can be
used as any card.
xii. Four cards with “an” written on them are kept in

.,Qh
‘@

a separate pile face up and are available for every
player at the time of declaration.
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How to Play?

Shuffle the cards and distribute 10 cards each to
the two players. Four ‘an’ cards will be kept face up
on the table aside.

The remaining 30 cards of the pack will be kept face
down in the middle.

The first player will pick the top card from the pack
kept face down in the middle.

If this card is helpful in making any of the sequences
with the cards in her/his hand, the player may
retain the card. At the same time a card from his
hand that the player may consider not useful in
making any sequence, will be discarded. A separate
heap of such discarded cards should be made with
face up in the middle of the table.

The next player has the option of picking up either
the top most card in the face up pile, or a card in
the face down pile.

When the pile of face down cards is all used, the
face up cards will be shuffled and placed face down.

Each player at the time of declaration will require:

(a) a sequence of three cards showing structural
formulae of any three consecutive members of
homologous series of alkane/alcohol/aldehyde
or carboxylic acid. For example, the player
may make a sequence of cards having CH,OH,
CH,CH,OH and CH,CH,CH,OH.

(b) another possible sequence of 3 cards showing
structural formulae of three consecutive
members of another homologous series of
alkane / aldehyde or carboxylic acid is CH,CH,,
CH,CH,CH, and CH,CH,CH,CH,.

(c) toacquire two-word root cards to name third or
fourth member of the homologous series. For
example: word root card ‘Prop’ and/or word
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(e)

root card ‘But’.(Please note that Word root cards of only
3- C chain—Prop’ and 4- C chain ‘But’will be available in
the pack. It should be clarified to the players that Word
root cards ‘Meth’, ’Eth’, ‘Pent’, '"Hex’ are not available in
this pack).

to acquire two suffix cards to name the functional
groups of the two sequences the player has in hand.
For example: If the player declares the sequence given
in step (a), she/he has sequence of alcohol, then she/
he must aim to acquire suffix card ‘ol’. Similarly, for
sequences of step (b), the player must aim to acquire
suffix card ‘ane’.

four cards with ‘an’ written on them that have been
kept in a separate pile, with face up and will be used
only when the player declares his hand in the end. For
example to declare the IUPAC name of an alcohol with
3- C chain , the player will pick up one ‘an’ card and
then will show the cards in the order of Prefix card
‘Prop’, ‘an’ card and suffix card ‘ol’ to depict the IUPAC
nomenclature of Propanol.

(Here, it is important that facilitator should
emphasise to the students that if the name of the
functional group is to be given as a suffix, the name
of the carbon chain is modified by deleting the final
‘e’ and adding the appropriate suffix, i.e., Propane -
‘e’ = propan + ‘ol’ = Propanol).

a joker which can be used as any of the cards required
by the player.

to make a correct sequence first and declare the hand,
to be the winner.

Science behind the Game

This game is helpful in learning the homologous series
and nomenclature of carbon compounds.

The names of compounds in a homologous series are
based on the names of the basic carbon chain modified
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by a “prefix” or “suffix” indicating the nature of the 131
functional group.

For example, the names of the homologous series of
the alcohols are methanol, ethanol, propanol, butanol,
pentanol and hexanol.

EXTENSION OF THE GAME

1. This game can be extended to include the learning and naming
of branched chain carbon compounds and structure having
two functional groups also.

2. Variations can be introduced by having more cards in the
pack and instructing that a sequence of any three homologous
series and acquiring cards of nomenclature of any two or three
compounds.

3. Another word root may be included in the cards such as ‘Meth’,
‘Eth’, Pent’, ‘Hex’.

4. Cards of some more functional groups may be included such
as ‘ene’ and ‘yne’.

CWSN (Children With Special Needs)

For CWVI: The cards may be made in Braille or the
child may be paired with a sighted buddy.

For CWHI: No modification is required.



TRAIL THE TWIST
(BOARD GAME)

Number of Participants Time Required

Two 30 minutes

Material Required

Board, Dice, Tokens (coins) of different colours.

How to Play?

Each player will be given one token of different
colour.

The starting point of the game will be ‘glomerulus’
and ending point will be ‘urinary bladder’.

Each player will enter the game only after filtration
from glomerulus to the Bowman’s capsule. A player
can be filtered and move in game, only if they roll
a six. Otherwise, the player has to wait for the
next turn.

Players will roll the dice turn by turn and move along
the boxes according to the number on dice.

While moving forward, the player may land on
G, A, S, W or boxes without any letter. The letter
represents the following substances.

G = Glucose

A = Amino acids
S = Salts

W = Water
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ii.
iii.

iv.

viii.

If the player lands on a box G or A, the player will
leave the kidney tubule and go back to the starting
point as Glucose and Amino acids are reabsorbed from
the tubule.

If the player lands on a box S, the facilitator will ask
a question. As some of the salt is reabsorbed and
some stays in the kidney tubule, the player will move
ahead in the tubule if their answer is correct. In case
of a wrong answer, the player will go back to the
starting point.

Similarly, the facilitator will ask another question if
the player lands on box W, as the amount of water
to be excreted or absorbed depends on how much
excess water is there in the body and how much water
is needed back. If the player answers the question
correctly, they will move ahead in the kidney tubule
but if the answer is wrong, the player will go back to
the starting point.

Some suggestive questions are as follows:

name any one organ of the excretory system of
human beings.

where are the kidneys located in the body?
name the basic filtration unit of kidney.
state two major functions of the kidney.

what happens to glucose which enters the nephron
along with the filtrate?

name the blood vessel which brings blood to the
kidneys.

name any two nitrogenous waste products which
are removed from the blood.

what is the function of urinary bladder?

Once the player has reached the bladder, they need
not wait for more than one turn, since the urine
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cannot stay in the bladder for very long. Therefore, the
player will be allowed to exit as urine in the next turn
irrespective of the number rolled on the dice. The other

player may win the game if the rolled number on the
dice is exact.

The player who first exits from the bladder wins
the game.

Points for Discussion

Various Excretory products and methods of
excretion in different organisms.

Basic mechanism of excretion in humans.

Impairment of kidney function and Dialysis.

Note to the Teacher

Prepare multiple boards to ensure maximum participation.

EXTENSION OF THE GAME

The game can be adapted to teach diseases like Diabetes
and proteinuria.

Science behind the Game

The human excretory system includes a pair of kidneys,
a pair of ureters, a urinary bladder and a urethra.
Kidneys make urine by filtering out waste products
from the blood such as urea and uric acid.

Formation of urine takes place in three steps—
Filtration

Selective Reabsorption

Tubular Secretion
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The basic unit of filtration in kidneys is a nephron. It filters 135
the blood and then selectively reabsorbs some substances
like glucose, amino acids, some salts and major amount of
water. At the same time it also secretes some substances
in the filtrate, which need to be excreted out; such as H*,
K* and ammonia.

The urine from each nephron enters the collecting duct.
From there it enters the ureters and reaches the urinary
bladder. It is stored here until the pressure in the bladder
leads to urge to pass it out. Finally, the urine is excreted
out through the urethra.

Distal Convoluted

Proximal Convoluted b‘ule

Efferent tubule
“" r
Afferen
Arteriole
Glomerulus

Descending
limb of_.a cending
loop of L‘mﬁ of +——Collecting
Henle loop of duct

Henle

Fig. 1
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Fig. 2

Fig. 3

CWSN (Children With Special Needs)

For CWVI: The Dice and the board must be made
tactile with proper labeling in Braille.

0 For CWHI: No modification is required.
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THREE-LEGGED RELAY RACE

Number of Participants Time Required

32 (24 players and eight 30 minutes
as referees).

Material Required

Strips of cloth to tie legs, chart paper, marker pens,
four pencils, pair of scissors, 12 bowls.

How to Play?

The facilitator will prepare four sets of three types
of slips of items given in Table 1.

There will be four teams of six players each.

There will be four straight tracks for the relay race.
On each track, three pairs of players of the same
team will stand at meter distance from each other
as shown in the figure below. The positions as
marked as X, Y and Z.

Table 1

Name of element Name of combining | Name of product formed

substance
Sulphur Oxygen Magnesium oxide
Aluminium Water Copper oxide
Copper Hydrochloric acid | Magnesium hydroxide
Zinc Sulphuric acid Sodium hydroxide
Magnesium Sulphur dioxide

Sodium Zinc chloride
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Zinc oxide

Zinc sulphate
Magnesium sulphate
Sodium oxide

Sodium chloride
Sodium sulphate
Copper chloride
Copper sulphate

No reaction : two Cards

The product is
two Cards

| W Py
Nr—
o W Py

=
=
L=

=
=
e —

L=
L=
ey

Start Line

Three-legged Relay Race

Fig. 1

The facilitator will place a bowl containing slip of name
of elements at position X, a bowl containing names of
combining substance at position Y and a bowl containing
slips of name of product formed at position Z in
each track.

The facilitator will ask each pair of player to tie their one
leg with each other and get ready for three-legged race.
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The facilitator will inform that no team is out of the
race even if any of the team member falls down during
the race. The pair should stand up and continue the
race.

Before the race begins, the facilitator will ask first four
pairs standing at position X to pick up a folded slip
from the bowl.

On getting signal from the facilitator they start running
and hand over the slip to the second pair of their team
at position Y. Then, this pair will pick up another slip
from the bowl kept there and will run towards position
marked as Z’ with both the slips and hand over the
slips to the third pair of team standing there.

After reading the slips, they will choose an appropriate
card from bowl kept at position Z on each card, name
of the probable products corresponding to reaction
between element and combining substance is written.

In case, no reaction is possible between the two reacting
species, the team will select the card “No reaction”. In
case, reaction is possible but no corresponding card
is kept in bowl, the team will write the name of the
product on the blank card “The product is 7.

For example, if first pair of a team picks up the element
magnesium, the second pair picks up oxygen, then the
third pair should pick up magnesium oxide which is
the product of the reaction between magnesium and
oxygen.

The team with two slips and a card will then run
towards the finish line. The team that reaches first
and carries the correct combination of cards will be
declared as winner.
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CWSN (Children With Special Needs)

For CWVI: As the game is to be played in pairs,
the only modification required would be the Braille
transcribed slips.

For CWHI: No modification is required.



HOW FAST DO YOU REACT?

Number of Participants Time Required

Whole class divided into 30 minutes
groups of two each.

Material Required

50cm ruler

How to Play?

Choose a partner.

Let your partner hold the ruler as shown in Fig. 1.
The zero of the ruler should be at the bottom.

You extend your hand in such a way that it is ready
to catch the ruler (see Fig.1). Zero of the ruler should
be in between the fingers of the extended hand.

Ask your partner to count up to five and then release
the ruler.

As soon as your partner releases the ruler, try to
catch it in as short a time as possible.

Note the reading on the ruler where you managed
to catch it. It is a measure of the time you took to
react.

Change places with your partner and let her
measure her reaction time.

Let the whole class compete and discover the
student with the fastest reaction time.
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1.
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2.

Science behind the Game

Suppose a friend throws a rubber ball at you suddenly.
Your reaction to evade, or catch, the ball is not
instantaneous. There is always some time lag. This time
lag is called the reaction time. Your senses, in this case
your eyes, send the information to your brain. Your
brain processes the information and then sends you
instructions to react, in this case to evade or to catch
the ball.

You must have seen in TV replays how a cricketer
standing in slips reacts fast enough to hold a catch. The
reaction time for him is a fraction of a second. These
players are trained, therefore they can react really fast.
With practice you too can improve your reaction time.

Moreover, if you expect a certain event to happen and
are prepared for it, your brain is on alert and processes
information faster. In such situations you tend to react
faster. Thatis why when you have practiced a few times,
your reaction time is shorter.

Try the activity 5 times and note down your observations. Did
your reaction time improve?

Find difference in your reaction time when you use your
dominant hand (the hand with which you write) and the
other hand.

Find if there is any difference in the reaction time of boys
and girls.

Perform the activity at home with your parents and other older
members of your family. Find if the reaction time is related
to age.

Since the ruler falls under gravity, it is possible to convert the

distance on the ruler to the time in seconds. You can use the
given ready-made chart to get an idea of how fast you react.
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Distance on thel|5 10 15 20 25.5 |30.5 (43
scale (cm)
Time (s) 0.1 0.14 |0.17 10.2 |0.23 |0.25 |0.3

Fig. 1

(http:/ / wwuw.scientificamerican.com/ article/ bring-science-home-reaction-time/)

CWSN (Children With Special Needs)

The reaction time of CWVI may be recorded by giving
the child more chances. The CWVI child must be
pre familiarised with the set up. Some audio clue

may be given before releasing the ruler.
For CWHI: No modification is required.
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MY BOND... MY IDENTITY

Number of Participants Time Required

Entire Class 30 minutes

Material Required

Ribbons of various colours, yellow ribbon—18 metre,
light blue ribbon (27 metre), black marker, red marker
and bindi packet (Red and black bindis) (or stickers) of
two different colours to represent electrons in carbon
outer most orbit of an atom hydrogen).

How to Play?

Divide the class into two teams A and B with equal
number of players (say around 18 players in each
team— six players representing carbon atom and
12 players representing hydrogen atoms).

Six players of each team representing the carbon
atoms will prepare six waist-bands each as shown
in Fig. 1. Stick one black coloured bindi at centre
of vertical ribbons to represent valence electrons of
carbon atom as shown in Fig. 1.

_» Free end for tying
Waist band T around waist

Free end

. . ® e — Black bindi

™ Yellow ribbon
strip

Fig. 1
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Similarly, other 12 players of a ~—~———————

team will represent hydrogen T —pmm-
atoms and will prepare 12
waist-bands blue coloured as
shown in the figure 2. Fix a red
colour bindi at centre of vertical
position which will represent 1
valence electron of hydrogen

atom.

Rl Briruli
.

Players will be asked to tie the Fig. 2

free ends of their respective waist-bands. The players
wearing the carbon waist-band should have one strip
in front, one at the back, and two on both sides(Fig 3).
The players wearing the hydrogen waist-bands should
have light blue strip of ribbon in front.

+—>Side ribbons

Back ribbon " Front ribbon

'..
Fig. 3

To start the game, the two teams will line up. When the
facilitator announces the name of a carbon compound
to be formed, the required number of carbon players
and hydrogen players from both the teams will
step out in front of their team and form the desired
structure by tying one vertical ribbon of carbon with
one vertical ribbon of hydrogen. The two ribbons tied
together would represent formation of 1 covalent bond
indicating sharing of electrons.

Suppose the facilitator announces ‘methane- one
player representing carbon atom and 4 players
representing hydrogen atom will step out from each
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team. The 4 players representing 4 hydrogen atoms will
tie their one vertical ribbon each with 4 vertical ribbons
of player representing carbon atom (Fig. 4).

Player responding
_ carbon atom with
D "~ four black ribbons

L , Player representing
H hydrogen atom

Ribbon's -
;rr%et?éldds -~ VI [ ya with one red ribbon
together to IHy & |
show single
covalent
bond Fig. 4

Red ribbon Black Hexane

tied to black ribbon

ribbon
Fig. 5

Facilitator will check if correct structure has been
formed and will discuss and summarise the concept.

Facilitator will then announce one by one other
saturated hydrocarbon compounds (Fig.5) and
students will form respective structures.

Points for Discussion

Facilitator will discuss that carbon forms
compounds by sharing of electrons and thus
form covalent bonds, which have been depicted
by tying of ribbons. Property of ‘Catenation’ to be
discussed here.
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The facilator will warn students that these are 147
only representation, nothing to do with the actual
formation of bonds or structures of molecules.

Science behind the Game

Carbon atoms cannot form ionic compounds. If
they gain 4 electrons to form C* anion, 6 protons
with nuclues cannot hold 10 electrons. Similarly
carbon cannot lose 4 electrons to form C** cation
as large amount of energy is required. To overcome
this limitation, carbon shares its valence electrons
with other atoms of carbon or with atoms of other
elements, through covalent bonds.

EXTENSION OF THE GAME

1. The game can also be
played to show double
and triple covalent
bonds formed between
other atoms such as
0=0, N=N, H,C = CH,,
HC=CH and O = C =
0.

N

CWSN (Children With Special Needs)

For CWVI: Ribbons of different textures may be
used to denote carbon and hydrogen.

For CWHI: No modification is required.



THE FASTEST WINS

Number of Participants Time Required

As many participants as 20-30 minutes
the slips made, four group
leaders, two time keepers.

Material Required

Sheets of four different colours (Red, Green, Orange and
Purple), cardboard or plastic box, stop watch.

How to Play?

Cut out approximately 10 slips of each of the
following colours to represent life processes given
along with them:

(i) Green slips for ‘Photosynthesis’.

(ii)) Red slips for ‘Aerobic respiration’.

(iii) Orange slips for ‘Anaerobic respiration in yeast
cells’.

(iv) Purple slips for ‘Respiration in muscle cells’.

Write information on slips as per the colour code.
Each slip would have either the name of reactant(s),
or product(s) or reaction conditions. These slips
arranged in correct order (as per their colour code)
will represent chemical reaction of that process.
Some slips have only a + (plus) sign. Such slips will
be placed at appropriate places while arranging in
a reaction. Sequence of slips representing various
processes are given below:
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i.  Green slips for photosynthesis: 149

6co, | , Sunlight | oso |, o
garb(()in 12H.O (Energy) Oxygen Water
ioxide 2  ——

Water

Chloro-
phyll

ii. Red slips for aerobic respiration:

CH,O, 60, In presence 6CO, 6H,0 E
Glucose | © Oxy- —» | Carbon | * | water | 7| "8

gen of Oxygen | dioxide

iii. Orange slips for anaerobic respiration in
yeast cells

CH,_O In absence

12~ 6
Glucose

2C,H.OH

Ethanol

iv. Purple slips for anaerobic respiration in
muscle cells:

C6H1206 Insu_ﬂiaeEt 2C3H603 + Energy
Glucose Oxygen Lactic Acid

Select four group leaders and assign them different
colours — Green, Red, Orange and Purple. Also mark
four tables as Green, Red, Orange and Purple.

Facilitator will put all the prepared slips in a box.
Each player will pick up one slip and go back. They
will place their slips on their tables upside down.

When the facilitator says ‘START’ to begin the game,
the time keeper will start the stop watch.

Simultaneously, the four group leaders will quickly
move along the desks and start looking for players
having slips of the same colour to form their groups.
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Players will hand over their slip to the leader and they
will start moving towards the assigned table.

Once at their respective tables, players will identify the
reaction and try to quickly arrange the slips in correct
order. As soon as they complete the reaction, they will
call the facilitator.

Facilitator will check the correctness of the reaction.
The team, that arranges their slips first in the correct
order, will be declared the winner.

The students will keep their slips back in the box and
play the game again.

Points for Discussion

The conditions required for each process.

Location in the body of organism where these
processes take place.

Comparison between the products formed in the
absence or presence of oxygen during respiration.

Science behind the Game

With the help of this game teacher will be able to explain
the important metabolic processes of living organisms.

CWSN (Children With Special Needs)

For CWVI: The information on the slips should be
written in Braille. If the student has to be given
the role of facilitator then the texture of the slips
should also be different and the players may quickly
verbalise the reactant, product or the reaction
condition to lessen the total time taken. CWVI
(when in the role of the facilitator) may be led to the
student with similar coloured slips.

For CWHI: No modification is required.



KICK OUT DIRT

Number of Participants Time Required

Entire Class 30 minutes

Material Required

Chart papers, cardboards, marker pens, pins, glue,
pair of scissors.

How to Play?

Facilitator has to prepare the following material

with the help of students.

(@) Twelvezig-zagshaped strips /\/\/\\/

of chart paper representing )

long hydrocarbon part of a Fig.1(a)
soap (hydrophobic end) as

shown in Fig. 1 (a).

(b) Twelveround or oval shaped
cut-outs representing short @ Or @
ionic end of a soap molecule
(hydrophilic end) as given
in Fig. 1(b).

(c) One large irregularly shaped dirt particle to be
prepared with a piece of cardboard Fig. 2(a).
Paste white chart paper on it (representing
clean area).

Fig.1(b)

Trace the outline of this dirt particle on a piece of
brown coloured chart paper. Cut it into six irregular
shaped small pieces. Place the six irregular shaped
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Dirt particle with uneven outline
with white chart paper pasted on it Six Brown pieces

Fig.2(a) Fig.2(b)
small brown pieces Fig. 2(b) on the large white dirt
particle Fig. 2(a). Similarly make another set of dirt
particle.
Prepare two Placard named “Hydrophobic” and

“Hydrophilic” and write 12 questions on them including
value based questions.

Following are suggestive questions which may be adopted or
adapted by the facilitator—

Hydrophobic Placard Hydrophilic Placard

Q1. What does hydrophobic Q1. Statethe valency of carbon.
end of the soap molecule

stand for?

Q2. Which end of the soap Q2. Which end of the soap
molecule represents the molecule dissolves in
tail? water?

Q3. Which end of the soap Q3. What is an emulsion?
molecule attaches itself to
the dirt particle?

Q4. What is the difference Q4. What does hydrophilic

between ethane and ethene? end of the soap molecule
stand for?
'fo,_ QS. Does the colour of soap Q5. In which form the micelle
{.‘.) affect its cleansing action? clusters exist in the
e soap solution?

152 Q6. Why soap does not form Q6. Does the smell of soap
foam in hard water? effect its cleansing action?
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Hydrophobic Placard Hydrophilic Placard L

Q7. Which end of the soap Q7. What

dissolves in 0il?

is the chemical
composition of soaps?

Q8. Why are the soaps more eco- | Q8. What is the general nature

friendly than detergents? of dirt? (Answer: Oily)

Q9. How many hydrogen Q9. Why does a soap solution

atoms are there in a hexane appear cloudy?

molecule? (Answer: As the soap
molecules are large enough
to scatter light.)

Q10. What change will you|Q10. Why do different sources
observe if you test soap of water produce different
with litmus paper (red or quantity of lather/foam
blue)? by the same soap?

Ql1. Why should we wear Ql11. How does the cleansing
clean clothes? action of soap and

detergents take place?

Q12. Why should we use soap | Q12. Why should the wuse
for bathing? of the detergents be

discouraged?

To begin the game, two teams will be formed and
facilitator keeps two bowls, one having 12 zig-zag
shaped hydrocarbon strips Fig. 1(a) and the other 12
oval shaped cut-outs Fig. 1(b). Two dirt particles are
placed in front of each team.

Each team will be asked two questions one after the
other, one from hydrophobic placard and the other
from the hydrophilic placard.

Two members will be called from each team. If they

answer both the questions correctly they will be
allowed to pick out one piece of zig-zag shaped strip
and one oval cut-out. They will join the two pieces
together to make a soap molecule. They will use this
soap to remove one piece of dirt particle cut-out with
hydrophobic end facing it Fig. 3(a) and 3(b).
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The team having earned maximum number of soap
molecules will be able to form a micelles cluster
Fig. 3(b) and they will remove all the brown coloured
dirt particles by pulling their soap molecules (as
shown in Fig. 3(a). Their area will be declared clean as
white chart paper will now be visible, and they will be
declared winners.

k | /‘I, ',,.I s
—
. ~ .’%’oap molecule

s—/ pulling brown dirt

Clear white area appears + - s
after removal of dirt particle Micelle Formation

Fig. 3(a) Fig. 3(b)

Science behind the Game

This game demonstrates the use of soap in cleaning.
Mostdirtisoilyin nature and oildoes notdissolvein water.
The molecules of soap are sodium or potassium salts
of long chain carboxylic
acids and fatty acids. The
ionic-end of soap dissolves
in water while the carbon
chain dissolves in oil. The
soap molecules thus form
structures called micelles,
where hydrophobic end
is towards the oil or the
dirt droplet. This forms
an emulsion in water as

-roh :
{.") shown in figures.
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CWS3N (Children With Special Needs)

For CWVI: No modification is required as the
shapes can easily be recognised by them and placed
accordingly.




DANCING MARBLE IN
A BOTTLE

Number of Participants Time Required

Whole class divided in 15 minutes
teams of 5-6 students.

Material Required

An empty 21 soft drink bottle, a glass marble, a stop
watch/clock.

How to Play?

Divide the class into 4-5 teams each with 5-6
students.

Place the glass marble in the bottle. Hold the bottle
in a horizontal position with the marble resting
somewhere near the middle (Fig. 1).

Fig.1
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Now set the bottle in a circular movement. The
marble starts executing circular motion along the
inner surface of the bottle. The challenge before the
players is that the marble should neither fall in the
bottle nor spill out of it while continuing in circular
motion, The marble will continue in this state even
when the bottle is brought to a vertical position with
its mouth downwards. The marble should remain
in circular motion for some time.

Each team will be given five minutes for practice
before the game.

Each member of the team gets one minute to move
the marble. They earn two points for the team if
they succeed in moving the marble continuously for
at least 30 seconds along the circular path when
the bottle is inverted.

The team which earns maximum points wins
the game.

Science behind the Game

As we increase the speed of rotation of the marble, a
stage comes when its speed is such that the normal
reaction of the wall of the bottle on it can provide
sufficient centripetal force for it to keep moving in the
circular path. So it does not fall and remains in that
state for some time.

CWSN (Children With Special Needs)

The CWVI with verbal and physical cues may
perform this experiment, and will be able to know
about the motion of the marble with his tactile and
auditory sense.

For CWHI: No modification is required.
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LATCH ON TO

YOUR MATCH

Number of Participants Time Required

Twenty one players, one 30 minutes
usher, two scorekeepers

and a group of students

for making placards and

secret-paper-slips.

Material Required

Placards, strings, blank papers and paper clips.

How to Play?

1.

Preparation of placards and secret-paper-slips

Students will make 10 placards and 11 ‘secret-
paper-slips’.

Placards will demonstrate any 10 taxonomical
groups of living organisms which are given in
the textbook.

Corresponding to these 10 placards, 10 secret-
paper-slips will be prepared. Each secret-
paper-slip will have a prominent characteristic
feature, or an example, or meaning of a term
corresponding exclusively to one taxonomical
group only. Make sure that no secret-paper-
slip matches with more than one group written
on placards.
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The eleventh secret-paper-slip is the odd one
out. It will have a feature that does not belong to
any placard.

Now, fold the paper slips and secure each with a
paperclip.

2. Formation of Teams

This game is based on the popular game of musical
chairs. However, when the music stops, instead of
sitting on chairs, the player having a slip will latch
onto the person holding the appropriate placard.

The teacher will make two teams and give them
instructions as given below.

Team A (Standing team) of 10 students.
Instructions for team A

a. The students will stand in a queue and hang
placards around their necks.

b. They can rest one arm on their hip so that they
can latch to their partners when required.

Team B (Running team) of 11 students.
Instructions for team B

a. When the music starts playing, team B will go
around team A in clockwise direction.

b. They will try to RECALL the characteristics
of each taxonomic group written on placards
worn by team A.

c. While moving around team A, they will be given
secret-paper-slips by the usher.

d. As the music stops, the facilitator will give the
command ‘OPEN’, only after which team B will
open their secret-paper-slips.

e. The usher will be positioned near the first
member of team A.

3. How to play the game?

STEP 1: The players of team B will be allowed to take
5-6 rounds around team A so that they get sufficient
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time to recall the characteristics of each group
displayed on the placards. The facilitator will tell
the usher to hand over the secret-paper-slips to
team B students, one by one, as they pass by the
first member of team A. They will continue to run
around till the music stops.

STEP 2: As soon as the music stops, the team B
will open their slips and read. Each secret-paper-
slip will contain a piece of information related to any
one of the placards with team A.

STEP 3: After reading the secret-paper-slip, team
B will look for their matching partner from team A,
while still moving in the same direction. On finding
their matching placard, they will latch on to the arm
of that player.

STEP 4: The game will end when all members of
team B, except one, have found their match. This
eleventh runner should have an “unmatched” slip.

STEP 5: The facilitator will note the number and
types of mistakes made by team B.

STEP 6: Team A and B will exchange roles and play
the game again.

Points for Discussion

After the game ends, the pairs formed will come
forward one by one and justify their choice.

Runner with an 'unmatched' slip will answer to
which Phyla/Group it belongs.

Science behind the Game

Most teachers face difficulty in teaching the topic
on '"Diversity in the Living Organisms". Even
students have difficulty in recapitulating the
characteristics of each group. This game will help
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to reinforce content and enhance recall, reinforce 161
content and enhance factual knowledge through
informal learning.

EXTENSION OF THE GAME

The game can be adapted to topics such as cell organelles, tissues.

Sample of a set of Placards and matching Secret paper slips

Placards with Team A |Secret-paper-slips with Team B

1 |Arthropoda They have jointed legs.

2 Gymnosperms These plants have naked-seeds.

Worm that causes elephantiasis is an
example of this group.

They have exoskeleton of scales and
three-chambered heart.

They do not have a defined nucleus or
cell organelles.

They have exoskeleton of scales, fins

3 | Nematoda
4 Reptilia

5 |Monera

6 |Pisces and two-chambered heart.
7 |Mammalia Bat is an example of this group.
. Most of them use dead and decaying
8 |Fungi .
organic matter as food.
9 | Aves The forelimbs of this group of animals

are modified for flight.

Their bodies are dorsoventrally
flattened.

They are found both in water and on
land (extra slip)

10 Platyhelminthes

contd.
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CWSN (Children With Special Needs)

For VIC: The placards and secret paper slips may
be prepared in Braille and a buddy/peer may be
assigned to the CWVI to facilitate mobility and to read
out the placard (in cases where tactile exploration of
the card is not possible). For low vision students
both the placard and secret paper slip must be
made in large font and bold print.

For a child with locomotor disability too, a buddy
will be required to facilitate his movement.




NEUTRALISE ME / LOOK
FOR MY SALT

Number of Participants Time Required

21 Students 30 minutes

Material Required

Chart paper, sketch pens, chalk powder, safety pins,
cardboard.

How to Play?

Prepare 10 cards (6”x6”) having the names of 10
different salts, such as

NaCl (sodium chloride),
K,SO, (potassium sulphate),
CH,COONa (sodium acetate),
NaNO, (sodium nitrate),
HCOOK (potassium formate),
CacCl, (calcium chloride),
Mg(NO,), (magnesium nitrate),
CH,COOK (potassium acetate),
NH,Cl (ammonium chloride),
NH,NO, (ammonium nitrate).
Prepare 10 cards (12”x8”) having names of acids -

HCI (hydrochloric acid) (three cards), CH,CHOOH
(acetic acid) (two cards), H,SO, (sulphuric acid)



.,Qh
‘@

Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

(one card), HNO, (nitric acid) (three cards), HCOOH
(formic acid) (one card).

Similarly prepare 10 cards (12”x 8”) having names of
bases—

NaOH (sodium hydroxide) (three cards), KOH (potassium
hydroxide) (three cards), Mg(OH), (Magnesium hydroxide)
(one card), Ca(OH), (calcium hydroxide) (one card).

These cards having names of acids and bases will have
a sling attached so that they can be worn around neck.

Make a circle (about 1m radius) on the ground using
chalk powder.

Place the 10 cards having the names of salts in circle.
Divide the students in two teams as A and B.

Tie sheets having names of 10 acids to players of
team A.

Similarly tie sheets having names of 10 bases to players
of team B.

Let the player of two teams stand in two rows across the
diameter of the circle. There will be a finishing line and
two circles near it to place the cards picked up by the
players. The word ‘Water’ is written in both the circle
(Fig. 1).

Facilitator announces the name of one acid and name of
one base say H,SO, (acid) and KOH (base).

As soon as the names of acid and base are announced,
the respective player of the teams will reach near the
circle, will shake hands and look for the salt formed by
them. For example, if the name of acid announced is
H,SO, and base is KOH, then the player have to look for
salt K,SO,.

The player who picks the card first will run to the
finishing line and drop the card to circle allotted to the
team. This player will score the point, if the answer is
correct.

To nullify the player’s score, the opponent player can
run and tap on the back.
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In case the picked up card is not the correct answer,
no score is awarded.

The players after completing the round will join their

respective team.

The game will continue.

Points for Discussion

Facilitator will discuss how acids and bases react with
each other forming salts and water.

Science behind the Game

The reaction between an acid and a base to give a salt
and water is known as neutralisation reaction.

Acid + Base ——» Salt +Water

Examples:

(@)
(i)

HCI + NaOH > NaCl + H,0
H,SO, + 2KOH — » K SO, + 2 H,0

CWSN (Children With Special Needs)

For CWVI: The names on the cards may be written
in Braille to facilitate participation of children with
visual impairment.

The circle may be made tactile by using rope or clay.

Let the CWVI be pre-familiarised with the play
arrangement, such as figures and team position and
assign CWVI a sighted buddy for moving around.
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EXTENSION OF THE GAME

This game will be played for any set of reactions.

Team A Team B
‘ | Facilitator ‘
Finishing
line
Team A Team B
Players

~

Students Students
wearing wearing
Hcl etc. NaOH etc.

Fig. 1: Open space showing arrangement for the game



'DEAL' WITH DISEASES

Number of Participants Time Required

Six groups of five 30 minutes
players each (in a class
of 30 students).

Material Required

A pack of 30 blank cards for each group (Discarded
business cards, which have one blank side, can also be
used), sketch/marker pens.

Note: Braille can be used to include visually-challenged

students.

How to Play?

Each pack of 30 cards will have five different sets,
each set containing six cards related to one disease.
One of the cards is called the ‘disease card’ which
will have name of the disease. The remaining five
cards of the set will have any five key facts related
to that disease. The back of each card shall be kept
identical for all cards.

The facilitator will separate five ‘disease cards’ from
each pack of 30 cards. One player in each group will
be appointed as the card dealer and will be handed
over the ‘disease cards’ of that group. Dealer will
shuffle the ‘disease cards’ and deal in clockwise
direction. The remaining 25 cards will be kept face
down in the centre.
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Now, the first player (dealer) will draw a new card from
the pack. Other players will also draw one card each from
the top of the pack taking turns in clockwise direction.

If the players think that the card is related to their
'disease card', they will keep the card. Otherwise, they
will place the card back face down at the bottom of the
pack.

If a player realises that the card kept is a wrong card
in one particular round, it can be discarded in the next
round by saying DISCARD. This player will be allowed
to draw a new card now only in the next round. The
game will continue till one of the players collects all the
6 cards (1+5) of a disease.

The first player who gathers five cards correctly, as per
the 'disease card', is the winner. The player will show
the cards while saying 'I DECLARE'. The facilitator will
check the cards to declare the first winner. In case, the
player has kept wrong cards in the set, they will place
these cards back in the pack, face down, and will resume
the game with the correct cards.

The game will continue till another player says
'1 DECLARE'.

After the declaration of the rightful first winner, the rest
of the players will continue the game till all the cards in
a pack are drawn. In the end, if there are no takers for a
couple of cards from the pack, the facilitator will inform
the group which disease it belongs to.

Rules for scoring points

1. The first player who collects five cards correctly will
get 10 points.

2. The second one to ‘DECLARE’ will get eight points,
while the third one will get five points.

Points for Discussion

Facts about diseases other than those covered by
the cards.

The diseases other than those played in the game.
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Science behind the Game

This game is meant to revisit the key facts related to

causes, prevention and

transmission,

treatment of human disease.

symptoms,

Sample of pack of 30 cards: for five players

Typhoid HIV AIDS Peptic High blood |Dengue
P ulcers pressure fever

It is caused
by bacterium-
Salmonella

typhi

It spreads
through
contaminated
water and
food

Vaccination
can prevent
the disease.

Itisa
pandemic
disease
caused by a
virus

Itisa
sexually
transmitted
disease

It can be
transmitted
through
infected
blood
transfusions
and
hypodermic
needles

It is caused
by a
bacterium -
Helicobacter

pylori

The disease
can be
aggravated
by the
overuse of
pain killers

Symptoms
are acidity-
related
pain in the
stomach

It is a non-
infectious
disease

Excessive
weight

and lack
of exercise
may pose a
threat.

This
condition
increases
the risk of a
heart attack
or stroke

The vector
of this
disease

is Aedes

aegypti

The virus
of this
disease
enters

the body
along with
the saliva
of the
mosquito

It is also
known

as break-
bone fever
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. Peptic High blood | Dengue

It cannot be | Stomach
acquired by | pain

Symptoms

are persisting
high fever for

several days,
weakness,
abdominal
pain,
constipation,

and headache

It can be
prevented
by drinking
clean water,

and adopting

better
sanitation
and hand
washing
practices

hand shake
or sharing
food with
an infected
person

The virus of
this disease
primarily
affects the
immune
system

increases
with
secretion of
acid

Marshall
and Warren
received

the Nobel
Prize for
discovering
the cause of
this disease

Less salt
intake is
adviced
in this
condition

High blood
pressure

is also
considered
a lifestyle
disease

CWSN (Children With Special Needs)

Symptoms
of this
disease
include
fever,
headache,
muscle
and joint
pain, and
a fall in
platelet
count

The
disease
can be
controlled
by not
allowing
water to
collect

in the
surround-
ings

For CWVI: The cards should also be transcribed in
Braille along with the regular print.

For CWHI: No modification is required.
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Typhoid

Vaccination
can prevent
the disease

A
PP
v

HIV AIDS

It is caused by
bacterium
-Salmonella
typhi

Symptoms are
persisting high
fever for
several days,
weakness
abdominal
pain,
constipation
and headache

Itis a
pandemic
disease
caused by a
virus

It spreads
through
contaminated
water and
food

It can be
prevented by
drinking clean
water, and
adopting
better
sanitation and
hand washing
practices

It is a sexually
transmitted
disease
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It can be
transmitted
through

infected blood
transfusions

and
hypodermic
needles

o
QQQ oe“%
>

Peptic
ulcers

Symptoms
are acidity
and severe
pain in the
stomac

It cannot be
acquired by
hand shake or
sharing food
with an
infected
person

It is caused by
a bacterium -
Helicobacter

pylori

Stomach
pain
increases
with
secretion of
acid

Understanding Science through Activities, Games, Toys and Art Forms (Secondary Stage)

The virus of
this disease
primarily
affects the
immune
system

The disease
can be
aggravated by
the overuse of
pain killers

Marshall and
Warren
received the
Nobel Prize
for
discovering
this disease
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High blood
pressure

This condition
increases the
risk of a heart
attack or
stroke

000 40‘

Dengue
Fever

It is a non-
infectious
disease

Doctor advises
less salt
intake in this
condition

The vector of
this disease is
Aedes aegypti

Excessive
weight and
lack of
exercise may
pose a threat

It is also
considered a
lifestyle
disease

The virus of
this disease
enters the
body along
with the saliva
of the
mosquito
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It is also
known as
break-bone
fever

Symptoms of
this disease
include fever
headache,
rash, muscle
and joint
pain, and a
fall in platelet
count

The disease
can be
controlled by
not allowing
water to
collect in the
surroundings



ION COMBOS

Number of Participants Time Required

Entire class 30 minutes

Material Required

Sheets of paper, pen, two containers and a pair
of scissors.

How to Play?

Facilitator will divide the class into two teams A
and B.

Facilitator will prepare two sets of cards having
symbols of ions written on them. Each set of cards
will be placed in separate containers and will be
kept on a table. Some suggested examples of ions
are given below:

One cards each of Na*, Zn*, SO,>, NO,, K*, Al*",
H*, S%, Ca?, Li*, B%, Be?*, N*, O%, F, OH".

Two cards of Mg?*

Four cards each of O*

Six cards of Cl

Each player of team A and B will pick up one card
from their respective containers.

Each player speaks out loudly the name of the cation
or the anion which they have and seek cooperation
of the players of their team to make molecules. The
players have to make possible formulas, for which
they have to group together. They will then run and
report to the facilitator by announcing the formula.
To make the game more exciting, the facilitator may
allow the players to shout the names of the ions
while finding and making their correct formula.
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Facilitator will check the correctness of the formulas of
each team.

The team reporting the maximum number of correct
formulas in the given time, say 5 minutes will be declared
the winner.

Some of the possible formulae which can be made
are K,SO,, CaCl,, NaOH, KOH, MgCl,, NaCl, ZnSO,,
Mg(OH),, Zn(OH),, AICl,, KNO,, Ca(OH),, KCI, Na,SO,,
Ca(OH),, LiCl, LiOH, Li,O, CaF,, NaF, Na,N.

Points for Discussion

The facilitator will discuss about the ions and the rules
to write writing chemical formulae.

Science behind the Game

The students will learn that compounds are composed
of metals and non-metals containing charged species
called ions. A negatively charged ion is called an anion
and the positively charged ion, a cation. A group of
atoms carrying a charge is known as polyatomic ion.

EXTENSION OF THE GAME

The facilitator may extend the game by giving two sets of cards having
names of different reactants and products. Facilitator may encourage
the students to make the possible correct chemical reactions. The
team which depicts maximum reactions in 10 minutes will be
the winner.

CWSN (Children With Special Needs)

"Q;. For CWVI: The symbols on the chits should be
{.-) written in Braille along with print.

P’ For CWHI: No modification is required.
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GO ROUND AND ROUND...
DISPLACE ME
ON THE GROUND...

Number of Participants Time Required

13 students 30 minutes

Material Required

Card board sheets, Marker pens, safety pins/thread,
paper sheet, cutter, a pair of scissors.

How to Play?

Facilitator will get prepared the material as per the
instruction given below.

Cut 13 square pieces of card board sheet (Scm x Scm).

Write names and symbols of 13 metals from the

reactivity series with marker on the pieces of card
board.

Players may decorate, draw or
paste the pictures of objects
made from these metals on the
respective cards to make them
attractive.

Ensure involvement of differently Aluminium
abled children in the activity.
Cards may be prepared in Braille
or embossed using sparkle tubes. Al

Fig.1
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Players will hang these card boards (Fig. 1).

Each player with a card (of one metal) will represent
that particular metal.

Facilitator will also prepare small chits with tasks/
acts written on them which are to be performed by the
players when they commit a mistake.

Some of the tasks may be—

1.
2.

3.

6.

Make a sound like that of hydrogen on combustion.

Name elements from atomic number 1 to 5 in 10
seconds.

Name elements from atomic number 1 to 5 in
reverse order in 10 seconds.

Act like a piece of sodium in water.

Produce a sound which is heard when a burning
matchstick is brought near a mouth of test tube
containing Zinc metal and an acid.

Produce sound heard when compressed carbon
dioxide dissolved in water is being released.

Players will sit in a circle facing towards the centre, as
shown below.

Referee
Teacher

Fig. 2



Games

At the start of game, the facilitator will touch any
player; say magnesium metal. This player will run
around the circle and will have to touch another player
lower in reactivity than magnesium. On touching say
zinc, magnesium metal player will say ‘displaced’ and
magnesium will sit at the place of zinc and zinc will
continue the game. (Since magnesium is more reactive
than zinc).

But suppose magnesium metal player touches
potassium metal player, then facilitator will announce
that magnesium has made a mistake as potassium is
more reactive than magnesium. As a corrective measure
and to add fun, element magnesium metal player will
be made to perform any one small task written on the
slips kept in a bowl.

If any player taps gold metal, then gold metal player will
get up and say loudly, “I do not displace any metal” and
will move out of the circle and stand near the facilitator.

Facilitator will again touch any other player for the
game to continue. Now amongst the players sitting in
the circle, silver is the metal left at the bottom of the
reactivity, so if any metal player happens to tap silver
metal player, the player will get up and say, “I cannot
displace any metal present here” and will move out of
the circle and stand ahead of gold metal player ,near
the facilitator.

So in this manner, players at the lower most end of
the reactivity series will slowly form a queue near the
facilitator in the order of their position in reactivity
series.

In this way, players will be able to identify which metal
can be displaced by which other metals.

Points for Discussion

Discussion will be held to understand the concept of
displacement reaction and reactivity series.
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Science behind the Game

Reactivity series is a list of metals arranged in the order
of their decreasing activities.

K Potassium Most reactive
Na Sodium

Ca Calcium

Mg Magnesium

Al Aluminum Reactivity decreases
Zn Zinc

Fe Iron

Pb Lead

[H] Hydrogen

Cu Copper

Hg Mercury

Ag Silver

Au Gold Least reactive

The metals at the bottom of the reactivity series are
often found in a free state and are the least reactive. The
metals at the top of the activity series are so reactive
that they are never found in nature as free element.
The metal in the middle of the reactivity series (Zn, Fe,
Pb, etc.) are moderately reactive. They are found in the
earth’s crust mainly as oxides, sulphides or carbonates.

'th
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EXTENSION OF THE GAME 181

Game can also be played by making cards of metals and their salts
to understand the displacement reactions.

CWSN (Children With Special Needs)

For CWVI: Chits and cards may be prepared in
Braille along with the print.

The students in the circle may say their names, i.e.,
metals which they are representing when a visually
impaired student has to play. To move to the desired
position he may be paired which a buddy.

For CWHI: No modification is required.



DON'T BE LATE FOR
YOUR STATE

Number of Participants Time Required

Entire class 30 minutes

Material Required

Chart papers, markers, lime powder (choona), a whistle,
music player.

How to Play?

Facilitator with the help of students will get the
following five placards prepared.

Fusion Vaporisation Sublimation
Solidification Condensation

Facilitator will draw three circles in the play area.

The area of each circle should be large enough

to accommodate all team members during the

play. Smaller circle

will represent solid,

Circle 2 medium  circle will

Liquid
(Liquid) represent liquid and
the biggest circle will
represent the gas Fig.1.
Circle 3 (Gas) The class will be divided
Cirele 1 into three teams A, B

Fig.1
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Duration of each round of the game will be 5 minutes.

Facilitator will inform the players that while standing
in solid state students may stand in a huddle (close to
each other) with hands latched together. If standing in
liquid state, they may stand little far with open arms
and finger tips touching. If standing in gaseous state,
they may stand far apart from each other.

Facilitator will also instruct that in Case 1, change into
states may be involved in any of the processes which
will be shown on placards and the players will have to
run to reach the appropriate circle to score the points.

To start the game, announcement of any one of the
states of matter will be made, say, ‘Solid’ by the
facilitator.

All players of team A will rush and stand in the
respective area.

When music starts, the players will look at the placard
(with instruction), all the players will run in the direction
of the expected state.

When music stops, those players who have not reached
the expected area will be declared out.

On reaching the appropriate area the player will arrange
themselves as per the instructions for that state.

Again when music starts, they will look at the placard
and rush for the expected area. When music stops,
player found outside the expected area should be
declared out.

The number of players left at the end of the first round
will be the score of Team A.

Similarly Team B and C will play.

At the end, the winner team will be the one that has
scored the maximum points.

Points for Discussion

Matter exists in three forms— Solid, Liquid and Gas.

On increasing the temperature of solid substances
they are converted into liquid state and on further
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increase of temperature they are converted into gaseous
state. However, there are some solids which on heating
directly get converted into gaseous state.

On decreasing the temperature of gaseous substances
they are first converted into liquid state and then on
further decrease in temperature they are converted into
solid state. However, some substances in gaseous state
on cooling are directly converted into solid state.

Science behind the Game

The inter conversion of matter from one state to another
can be achieved by three ways.

1. By changing the temperature.
2. By changing the pressure.
3. By changing both, temperature and pressure.

EXTENSION OF THE GAME

The game may be played by making placards with specific
examples of solids, liquids and gases, such as ice, camphor, iodine,
compressed natural gas (CNG), wax, air, etc.

CWS3N (Children With Special Needs)

The cards may be made in Braille as well, and the
CWVI should be familiarised with the arrangement
from the point of view of mobility.

He may be assigned a peer to facilitate his movement
to the desired place.

For CWHI: The instructions must be given in sign
language.




PICK ONE MOLE

Number of Participants Time Required

Entire class 30 minutes

Material Required

Chart paper, marker pen

How to Play?

Facilitator will prepare 30 cards containing
information about atomic mass, of an element or
molecular mass of a molecule along with Avogadro’s
numbers (as shown in Sample 1).

A few of these cards will have incorrect information
(as shown in Sample 2).

Sample 1
Correct cards for reference

C (12g) H, (2g) Na (23g)
6.022x10% 6.022x10%3 6.022x10%
atoms of molecules atoms of
Carbon of Hydrogen Sodium
O, (32g) N, (28g) Ca (40g)
6.022x102% 6.022x10% 6.022x10%
molecules molecules atoms of
of Oxygen of Nitrogen Calcium
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Sample 2
Incorrect cards for reference

C (6g) H (1g) 0, (16g)
6.022x10% 6.022x10%3 6.022x10%3
atoms of molecules atoms of
Carbon of Hydrogen Oxygen

N (14g) Ca (20g)
6.022x102? 6.022x10%
atoms of atoms of
Nitrogen Calcium

More such cards can be prepared with elements/molecules
such as
I. He atom (He)
II. Boron atom (B)
III. Sulphur molecule (S,)
IV. Ammonia (NH,)
Chlorine gas (Cl,)

The facilitator will make the players sit in a circle, as
shown in figure:

<

In front of each player, one card containing either correct
or incorrect information is kept. A student other than
those playing in a circle will act as a ‘den’.

On announcing name

Players sitting in a circle of any atom or molecule
by the facilitator, the
Slips having information ‘ y , ’
about 1 mole placed in den’ moves around
front of each player. the circle and pats
Fig.1 the player having

correct card.
For example

If facilitator announces “ one mole of oxygen”, the den will
move around and pat the player having card with correct
186 information representing one mole of oxygen as shown
in the box.
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0, (32g)

6.022x1023
molecules
of Oxygen

If the ‘den’ pats player having correct card,
then den will replace the player who will
now be the new ‘den’. The ‘den’ will then
read aloud the correct information so
that everyone hears it. The ‘den’ will then
be provided with new card. Facilitator
will announce name of another atom or

molecules. The new ‘den’ will start moving around
the circle and look for card with correct information.
In this way the game continues.

If the ‘den’ pats the player having incorrect card,
then den will be declared out of the game. If a
student is available, they will take over as ‘den’.

Points for Discussion

Definition of one mole

Difference between atomic mass and
molecular mass

Definition of Avogadro’s number.

Science behind the Game

Students will understand the concept of mole and

its

relation with atomic or molecular mass and

Avogadro constant.

CWSN (Children With Special Needs)

CWVI may be given a sighted buddy to read out to
him the information written on the card (because
moving around and reading the info in Braille will
be more time consuming).
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DECIPHER THE PHRASE

Number of Participants Time Required
Entire class (4-5 students Two periods
per team).

Material Required

Luke warm water (27°C-32°C), 200g yeast powder
(available at grocery stores), table sugar, five discarded
water bottles of same volume (500ml), medium sized-
balloons, bold marker pen.

&

Fd

PRY ACTIVA YEAST, e
e =

A o
e’
BaLLoon |  [fukE warm wateR | [BOLD MARKER
Fig.1

N

How to Play?

The facilitator will select a phrase or a proverb.
An example of a proverb is given below:
“TRY TRY UNTIL YOU SUCCED”

The above phrase has five words.

The facilitator will inflate five balloons and
with a bold marker pen write one word each on
these balloons.
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The balloons should then be deflated back and kept
aside for the fun-activity. One deflated balloon each
will be given to the teams just before the beginning
of the fun activity.

Since there are five words in the phrase, the
facilitator will make five teams. Each team may
have 4-5 students.

The facilitator, with the help of students, shall
set up five tables, one for each team. Each table
will have: 500ml bottle filled up with 125ml warm
water, 25gm of yeast powder, deflated balloon with
secret word written on it.

The facilitator will assign tables to the five teams
and give following instructions:

i. Add 25g yeast in the bottle containing luke
warm water and swirl it gently.

ii. Then add one teaspoon sugar in the bottle and
swirl it gently again, in order to dissolve
the sugar.

iii. Stretch the given balloon a couple of times to
loosen it and then put it around the mouth of
the bottle.

iv. Keep the set-up in a warm place for about 20
to 30 minutes. Stir the set-up occasionally.

v. Observe that the balloon starts getting
inflated. Decipher the word which will appear
as the balloon inflates.

vi. As soon as the word is deciphered on the
inflating balloon, the players will call the word
loudly.

Facilitator will write the deciphered words on the
blackboard.

The teams will attempt to unscramble the deciphered
words to create a meaningful phrase.

The team which will first decipher the phrase
correctly will be the winner.
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Points for Discussion

Examples of some questions which the teacher may ask
to initiate discussion in the class:

Why is respiration considered as one of the basic
processes for living organisms?

What products are formed in this reaction?

®

What is the purpose of using warm water?

Have you heard or seen anyone using yeast in
everyday life?

Why does the balloon get inflated after 20-30

minutes of setting up of the activity?

What is the process known as?

The facilitator may enrich the discussion further by
exposing students to various applications of fermentation
in daily life, such as making bread, idli, naan etc. Yeast
is also used in baking. During fermentation ethanol and
carbon dioxide gas is produced. Carbon dioxide forms
bubbles and the dough rises. Since baking is done at
high temperature, the yeast cells ultimately die and
nearly all the ethanol that is formed gets evaporated.

Yeast fermentation is used to produce alcoholic
beverages.

Yeast fermentation is also used to make ethanol for fuel.

Science behind the Game

Yeast is a unicellular fungus. It can respire, both, in
the presence or absence of oxygen.

In the presence of oxygen, aerobic respiration takes
place, whereas in the absence of oxygen, anaerobic
respiration or fermentation occurs.

Yeast uses its own enzymes to break down complex
sugars. It breaks down granulated sugar into a form
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that it can consume. The yeast uses sugar and warm 191
water as food to grow in size and reproduce.

Warm water accelerates the fermentation reaction by
providing the optimum temperature.

During fermentation the yeast produces carbon dioxide
and ethanol as metabolic waste products. As the volume
of carbon dioxide increases, it gets filled in the empty
space of the bottle and further rises up to inflate the
balloon that is stretched around the neck of the bottle.

The reaction proceeds as follows:

absence of oxygen

Glucose ———— Ethanol + Carbon Dioxide + Energy

absence of oxygen

CH,O, —— 2CHOH + 2CO, + Energy

Sometimes humans also resort to anaerobic respiration,
as seen in certain skeletal muscle cells when they face
oxygen deficiency, for e.g., during vigorous physical

exercise.
lack of oxygen in muscle cells
Glucose » Lactic Acid + Energy
lack of oxygen in muscle cells
CH, O, » C.HO, + Energy

EXTENSION OF THE GAME

1. Try doing this activity by using water at different temperatures
in different bottles to find out the optimum temperature for
growth of yeast.

2. You can also try adding different amounts of sugar to warm
water in different bottles to find out whether fermentation
process is fast in diluted or in concentrated solution.
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Take different food materials in different bottles such
as pineapple juice, orange juice, lemon juice, etc., and
try to find out which food material supports inflation of
balloons or which food material helps the yeast to react
more and produce large amount of gas to give you a
“SUPER BALLOON” as shown in Fig. 2.

Fig. 2
CWSN (Children With Special Needs)

CWVI may be paired by a sighted buddy for
this game.

For CWHI: No modification is required.



FIND MY PLACE

Number of Participants Time Required

Entire class divided 30 minutes
into teams of four
players each.

Material Required

Chart paper, ruler, sketch pens (to prepare the outline
of the Periodic Table and its Groups and Periods), a pair
of scissors.

How to Play?

The class will be divided into teams of four players
each.

Two students of each team will be involved in
preparing the outlines of the Periodic Table, for
their team.

Other students of each team will prepare 18 chart
paper strips with symbols of 18 Groups of Modern
Periodic Table written on them vertically.

Outlines of Periodic Table will be spread on the
tables or floor in front of each team. All the 18
vertical ‘Group’ strips will be placed upside down
nearby in random order.

The facilitator will say ‘Start’ and each team will
place all the strips on the outline after discussion
among themselves. The facilitator will set a time
limit for placing the strips correctly [Fig. 1(a)].

The team which places the strips correctly in
minimum time will be declared winner.
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Points for Discussion

The game will be followed by a discussion on the
arrangement of first 20 elements in the Periodic Table
and their properties. The game can be played at many
levels of difficulty.

Science behind the Game

Knowing the position of the elements in the
Periodic Table helps in recognising their
chemical properties.

After the game, the facilitator can discuss
trends in properties like valency, atomic size,
atomic weight, metallic and non-metallic nature
and electro negativity in the Modern Periodic

Table [Fig. 1 (b)].

EXTENSION OF THE GAME

L Mok P Sl ) Game for the Periods

. kil can be played in the
W same manner [Fig.1 (c].

To make the game more
challenging make sets
I of strips of ‘Groups’ or
LR i ‘Periods’ in which places
of certain elements be left

vacant, and the teams
will be asked to place
them in the -correct
position only after they
write the symbols of the
missing elements on the
blackboard.




Games

Fig. 1(b)

Fig. 1(c)

CWSN (Children With Special Needs)

For CWVI: Chart paper strips may be trancribed
in Braille.

For CWHI: No modification is required.
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MUSICAL SOUND

Number of Participants Time Required

Entire class in the groups 10 minutes
of 4-5 students each.

Material Required

One metre long flexible plastic pipe (used to drain water
out of a sink or a washing machine).

How to Play?

Hold one end of the pipe and swing it in the air
as shown in Fig. 1.

Fig. 1
You may hear a sound.

Change the speed of rotation of the swinging pipe.
Hear the sound carefully.
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Repeat this swinging by holding the pipe at different
positions so that the length of swinging portion of
the pipe gets changed. Each time you will hear the
sound of a different quality.

Now hold one end of the pipe close (say 3—4cm) to
your mouth and blow hard into it. You will hear a
sound.

As the air passes through the pipe it vibrates and
produces a note.

If you put one end of the pipe in your mouth and
blow hard into it, then you will hear a whistling
sound.

Now try this. Close one end of the pipe and try to
blow hard into it with the open end into your mouth.
No matter how hard you try, there will be no sound.
For the sound to be produced there should be some
vibration. As both the ends of the pipe are closed,
there are no vibrations and therefore no sound is
produced.

If you make a hole anywhere in the pipe you will
be able to blow and produce vibrations and may
produce a sound.

Science behind the Game

Sound is produced when something vibrates. The
vibrating body causes the medium (water, air, etc.)
around it to vibrate. Vibrations in air travel as
longitudinal waves, which we can hear when these
reach our ears.

As you swing the pipe, the air in the pipe vibrates
and produces a sound. The faster you swing it, the
higher is the pitch and shriller is the sound. As you
change the length of the swinging pipe, the length of
the vibrating air column changes and hence you hear
different sounds.
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CWSN (Children With Special Needs)

For CWVI: No modification is required as the activity
is based on auditory skills. CWVI may be made to
feel the venations in the length of the pipe so that
he can understand the relation between the length
of the pipe and the sound produced.

For CWHI: Hearing capacity of the child will
determine the way of his involvement. Student with
mild hearing loss may be able to know the difference
between the sounds produced but for others the
relation will have to be explained through sign
language.



ELEMENTOLA

Number of Participants Time Required

Entire class 30 minute

Material Required

Chart paper, ruler, sketch pens (to prepare the outline
of the Periodic Table and its Groups and Periods), a
pair of scissors.

How to Play?

Facilitator with the help of players will prepare slips
of first 20 elements in the periodic table giving their
symbol and atomic number. These cards will be
kept in a bowl.

Facilitator will also write down the symbols of first
twenty elements on the blackboard (Fig.1).

H B F Al Cl
He C Ne Si Ar
Li N Na P K

Be O Mg S Ca

Fig. 1: Symbols of first 20 elements

The facilitator may use the cards/tickets already
prepared or each player may be asked to make a
box with nine squares on a piece of paper.
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Fig. 2
In case, players prepare their own tickets, they are asked
to copy any S symbols of elements randomly from the
blackboard, keeping any 4 boxes blank on their ticket
as shown in Fig 2.

To start the game the facilitator will pick up one slip
from the bowl and speak aloud either name or atomic
number of the element written on it.

Players will have to strike out symbol of that element if
it is on their ticket.

Quick three, Four corners, First row, Third row, Diagonal
lines and Full house will be declared as and when their
symbols are struck out.

The first full house will signal the end of the game.

Quick three: The player who strikes out any three
elements first in a ticket, will announce “Quick
three” and will be declared winner of quick three.

Two rows: A player who is able to strike out any one
of two rows specified by the facilitator will announce,
“First row” or “Third row” whatever is the case. The
facilitator after tallying the symbols will declare the
player winner for that row. Same procedure to be
followed for the other specified draw.

Four corners: The player who is first to strike out
elements at the four corners of the ticket will be
declared winner of four corner.
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Diagonal lines: The Player who is the first to 201
strike out the elements along any diagonal will be
declared the winner of diagonal line.

Full house: The Player who is first to strike out all
the elements in the given ticket will be declared
the winner of full house.

Points for Discussion

The name of elements, their symbols, atomic numbers
and their position in the Periodic Table can be discussed.

Science behind the Game

By playing the game students will be able to relate the
names and symbols of the elements. Players can also
learn the atomic numbers and their position in the
Periodic Table.

EXTENSION OF THE GAME

Tickets can also be prepared from elements having atomic
numbers more than 20 given in the periodic table.

Tickets with more than nine boxes can also be prepared.

CWSN (Children With Special Needs)

For CWVI: Slips may be made in Braille and ticket
must be made tactile with Braille markings.

For CWHI: The chosen ticket may be showed to
the CWHI.






LET’S SAVE THE RIVER GANGA

Number of Participants Time Required

Four 30 minutes

Material Required

Card board, chart paper, sketch pens, a pair of scissors,
one die, one token each of green, yellow, red and
blue colours.

How to Play?

Facilitator will paste the given board game on a sheet
of cardboard.

Facilitator will prepare 80 tree-shaped tokens from
cardboard or chart paper.

The board game depicts course of River Ganga
starting from its source Gangotri to the Bay
of Bengal.

The course is depicted through a series of boxes
which are the ‘STATIONS’. Some boxes have ‘activity’
written on them.

Some boxes indicate activities that lead to pollution
of River Ganga while other boxes indicate activities
that prevent pollution.

Facilitator will explain the rules of the game to
the players.

Each player will be given 10 ‘Tree Coins’ and
remaining 40 ‘Tree Coins’ will be placed in a pile.

To begin the game each player will choose the colour
of token (green, yellow, red or blue) and place it at
Gomukh ‘station’ which is the starting point.

Each player will roll the dice. The player who gets the
highest number will begin the game. The remaining
players will take turns to play in clockwise direction.
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To enter the game from Gomukh station, a player
must roll a six on the dice.

If a player’s token lands on a ‘Station’ with ‘activities,
which do not cause pollution in river Ganga basin
(shown in green boxes), the player will be rewarded
with one ‘Tree Coin’ which the player will pick up
from the pile.

If a player’s token lands on a ‘Station’with unwanted
activity’ (which causes water pollution) shown as
‘Red Alert’, the player will be given two penalties to
come out of the ‘Red Alert’. The two penalties are :

a. give away three tree tokens, one each to the
three opponents.

b. enter “Community Service Loop”. The player
can only move forward if number thrown is
exact to land on two stations within the loop
which contain remedial measures.

If the token lands on the station representing

heritage sites or cities Devaprayag, Rishikesh, etc.,

(according to the list available on the web-site of
NGRBA ), the player gets one more turn as a reward.

At each station the player will read aloud the name
of the city and the message in the box. If the player
forgets this, one “Tree Token” will need to be returned
to the pile.

The player who reaches Gangasagar with maximum
number of “Tree Coins” will be declared the winner.

Science behind the Game

The Ganges, the largest river in India is now
considered as one of the most polluted rivers.
The Ganga Action Plan or GAP was a program

launched in January 1985, to reduce the pollution
load in the river.
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Coliform is a group of bacteria found in human
intestines, whose presence in Ganga water
indicates contamination by these disease-causing
microorganisms.

Pollution threatens not only humans, but also more
than 140 fish species, 90 amphibian species and
the endangered Ganges river dolphin.

But the efforts to decrease pollution level in the
river has not yielded desired results.

NRGBA (National River Ganga Basin Authority) was
established by Government of India, on 20 February
2009. It declared Ganga as the “National River”
of India.

Integrated Ganga Development Project titled
‘Namami Ganga’ (obeisance to Ganga River) was
announced by Government of India on July 2014.
As a part of the programme, Government of India
has ordered shutdown of 48 industrial units
around Ganga.

Points for Discussion

Factors responsible for causing water pollution in
the river and steps taken to restore River Ganga to
its past glory.

Measurable factors which can be used to quantify
pollution or the quality of water that is used for
various activities.

Long term and short term perspective in managing
our resources.

How would the disposal of garbage, etc., affect the
living organisms in the river?

Major industries that account for a large fraction of
pollution load in rivers.

Case study of Kanpur tanneries.
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EXTENSION OF THE GAME

Similar game for other major rivers, such as the Yamuna,
Brahmputra can be made.

CWSN (Children With Special Needs)

For CWVI: The board must be made tactile with Braille
and tickets, and dice must be Braille transcribed.

For CWHI: No modification is required.
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THE HEART ARCADE

Number of Participants Time Required

One student 10-15 minutes

Material Required

A kit with a jigsaw puzzle of heart, well labelled diagram
of heart (as a reference) and a timer.

How to Play?

The facilitator may set competition among players; the
one who correctly assembles the jigsaw puzzle in least
time will be the winner.

Select a flat and hard work area such as a table, to
assemble the jigsaw puzzle.

Empty the contents of the puzzle from the box on
the table.

Place the diagram of heart at one side of the
work area. This will help you as a reference while
assembling the puzzle for the first time.

Spread out all the pieces of the puzzle with their
face up.

Separate out the edge pieces from the centre pieces.

Arrange the edge pieces so as to construct the
"frame" or the outer boundary of the puzzle (This
will make it easier for students to work inward).

Next, tile out the remaining pieces by interlocking
the tabs with their corresponding blanks (tabs
are parts that project out, and blanks are their
counterpart in which the tabs get interlocked).
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Try to interlock tabs and blanks in small
recognisable sections.

Assemble small sections and place them roughly in
their locations while referring to the given diagram
of heart.

Continue "filling in the gaps" of the puzzle until it
is complete.

Note to the Teacher: Prepare multiple sets of jigsaw puzzle to
ensure maximum participation.

Points for Discussion

1.
2.
3.

Detailed structure of the human heart
Blood pressure
Life style and heart diseases

Science behind the Game

1.

Heart is a muscular organ, which pumps blood
throughout our body.

It is as big as the size of our fist.

It has two sides, right and left, which are separated
by a partition so that the oxygenated and the
deoxygenated blood not get mixed up.

It has four chambers— two upper chambers known
as the atrium and two lower chambers known as
the ventricles.

Left atrium receives oxygenated blood from the
lungs through the pulmonary vein. This blood then
enters the left ventricle through a valve.

Left ventricle pumps blood into the largest artery,
the ‘aorta’ , which carries oxygenated blood to all
parts of the body.
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7. Right atrium receives deoxygenated blood from the 211
body through superior and inferior vena cava. This
blood is then pumped into arteries which carry blood
to the right ventricle through a valve.

8. From the right ventricle the blood is pumped into
the pulmonary artery which carry blood to the lungs
for oxygenation.

EXTENSION OF THE GAME

When the players are well versed with assembling the jigsaw
puzzles with the help of the reference diagram, encourage them to
assemble it without any reference (i.e., on their own). This will help
them in visualising the diagram and improve their understanding
of anatomy of heart.

CWSN (Children With Special Needs)

For CWVI: Tactile diagram with Braille labeling
should be provided and the puzzle too should be
made tactile and Braille labeled.

For CWHI: No modification is required.
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WEAVING A FOOD WEB

Number of Participants Time Required

Four students 20-30 minutes

Material Required

Hard board, thick chart paper, sketch pens, paints,
pictures, Y2 inch nails, hammer, four reels of coloured
thread (red, yellow, purple and green), a pair of scissors.

How to Play?

©®© ©® ©

To prepare the board game, paste a chart paper on
the hard board.

Roughly mark the positions of organisms on the
chart paper.

Paste small pictures of organisms selected to create
a food web.

Write names of organisms below the pictures.

Fix a nail on the left hand side of each name.

Four players will take their positions, on four sides
of the board game.

Each player will tie the first knot on the producer
with the coloured thread allotted to them.

After this they will take turns to move forward in a
food chain by winding their thread around the nail
of the organism belonging to the next trophic level.
In one turn they can move only one step forward.
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Food
chains
made by
Player 1

1

2

3

4

Food
chains
made by
Player 2

Once a player reaches the top carnivore, they will tie
a knot around the nail of the organism and snip off
the thread with the help of a pair of scissors, thus,
accomplishing one food chain. This player will restart
from the same producer to build another food chain
with the same colour thread.

When all the players have exhausted their options of
compiling food chains the game will end.

Each player will prepare a tally of food chains
compiled by them, in the table given below.

1st
Trophic
level

Producer

2nd

Trophic

level

Primary
consumer

(Herbivore)

3rd
Trophic
level

Secondary
consumer
(Primary

carnivore)

4th
Trophic
level

Tertiary
consumer

(Secondary
carnivore)

Quaternary
consumer
(Tertiary
carnivore)
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1st 2nd 3rd 4th S5th

Trophic | Trophic Trophic Trophic Trophic
level level level level level

3
4

Food
chains
made by
Player 3

AW N

O" Layout of organisms in the board game :
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Producer 4

Producer 1

C I920npoid

Tiger Oowl
Eagle Hawk
Snake
Fox Insect- Kingfisher
eating
bird
Wild Butter- Nectar-
cat fly sucking
bird
Lizard
Rabbit Toad Cater-
pillar
Squirrel Seed- Mice
eating
bird
Deer Honey Plant- Goat
bee eating
insect
Grass Plant Flowers Plant
seeds leaves

Producer 3
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T Eagle

T Fox

T Lizard
T Rabbit

T

Insect
eating bird

T Wild Cat

Toad

T Hawk

T Kingfisher

T Butterfly

—

T Honey Bee

T Plant Seed

Seed
eating bird

T Plant

eating insect

T Flowers

Fig. 1: Food Web Board

T Owl

T Snake

T Jackal

T Nectar
sucking bird

.
T Caterpillar

T Plant leaves
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Points for Discussion

On the basis of food chains compiled in the table, the
players will discuss the frequency of occurrence of
organisms in the various food chains. This will help
them to understand the concept of cross-linkages of
food chains to form a food web.

Science behind the Game

The sun is the ultimate source of energy for life on
Earth. As a result, living organisms have evolved
special ways to harness energy of the sun and use
it for their life processes. They have also developed
special relationships and interactions that allow
energy to be transferred. Once the energy has
been captured, it gets transferred through various
organisms in a particular direction. This transfer of
energy is called a food web.

Thus, a food web is a graphical model depicting
many food chains linked together to show the
feeding relationships of organisms in an ecosystem.

EXTENSION OF THE GAME

Create a food web which operates in soil (detritus food chain) and
discuss its relationship with soil fertility and soil pollution.

CWSN (Children With Special Needs)

Pictures must be Braille labeled.

Threads used must be of varying thickness
or texture.

For tying knot and for preparing a tally CWVI may
be supported by a sighted peer.
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Number of Participants Time Required

Individual game 30 minutes

Material Required

Crossword sheet— one for each student

How to Play?

The facilitator will distribute crossword sheet to
every student.

The students are asked to read all the clues carefully
and fill the blank spaces in the crossword sheet with
suitable options.

The time allotted for completing the crossword is 25
minutes. The student who completes the sheet with
maximum correct answers is the winner.

Provide the sheets in Braille to the child with
visual impairment.

Points for Discussion

The facilitator will talk about the various clues and
options that constitute the crossword grid.

Science behind the Game

This crossword is a combination of some known facts
and concepts that may help in building up the basic
understanding of science for secondary students.
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12

13

14

15

16

17

18

19 20

21

22

23

24 25

26

27

28

29

30

31

Down
01. Gas evolved on adding acid to metals(8)
02. Poor conductor of electricity(9)
04. Technique used in pathology laboratory in the
process of testing blood samples(14)
05. Intermixing of different types of particles on their own(9)
07. Solvent used in tincture of iodine(7)
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08.
11.

12.
13.
17.
18.
20.
25.

Impurity present in a blast furnace(4)

Reaction between barium chloride and sodium
sulphate is an example of (6,12)

Cheaper reducing agent(6)

Metal present in Chlorophyll(9)

A non-reactive element(5)

Element used in the treatment of cancer(6)

Isotope of hydrogen(7)

Technique used for separating drug from blood(14)

Across

03.
05.
06.
09.
10.
12.
13.
14.

15.
16.

18.
19.
21.
22.

23.
24.
26.
27.
28.

29.
30.
31.

Synonym of “heap” (4)

Cleaning agent that causes water pollution(8)
Known as founder of chemical sciences(9)

Main constituent of air(8)

An element that affects the nervous system(4)
Symbol of gas which is toxic in nature (2)

Its presence makes alcohol unfit for drinking(8)
A gas obtained by reaction between nitrogen and
hydrogen (7)

Author of “Description of Nature”(4)

Chemical change involving simultaneous oxidation
and reduction(d)

The process that gives brown colour to sugar(8)
A kind of change of state(7)

Change of state directly from gas to solid(11)
Mixture of two completely miscible solids in the
solid state(5)

He is called the father of Nuclear Physics(10)
Liquid metal, also known as quicksilver(7)
Element stored in water (11)

Familiar name of NaCl (6,4)

Different forms of the same element that occur in
nature(10)

Combination of slag with flux(6)

One of the elements found in free state in nature(8)
Essential for electrolysis(11)
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CWSN (Children With Special Needs)

For CWVI: The crossword may be made tactile and
numbered. The clues must be transcribed in Braille,
and separate alphabets may be given in Braille so
that they can be arranged on the crossword sheet.

For CWHI and CWLI: No modification is required.

= 'H ‘N
(o) Y| [M|O|L|E
& ‘C D N
=) E R M
= N 0 E
@] DIE|T|E/R[G|E[N|T
7] IR E A
Fl |1 N LIA|VIO[I[S]1]EIR
F| |F L L
Ul [u C A
s| |G [0 G
I ]A H
ol |1 0
N[1|TIR|O|G/E|N]| [1I ‘LIE|IAD
Clo o
'M[E|T[H[AIN|O|L u
AMIM|IO[N] 1A R B
G B|O/H|R L
N o) R|E|D|O[X
E N D
S I A
CT/H|ARIR|I|N|G S R
0] U] P G
B MIE|L[T[I|N][G L 0
A R SIU[B[L[IM/A[T][1]O]N
AlLIL|O]Y I C
T R/ U/T|H E|R|F|O|R|D E
I M
u E
'ME|R[CIU|R]Y N
H T
P|H|O|S|P|H|O|R|OU[S
0
C|O[M|M[O[N[S|A[LIT
A
ALLOSROPE
G|IAIN|GIU[E
R
A
PILIAT]/I[N[UM
H
EILIEICITIR[IIC]I][T]Y




RING MY NAME

Number of Participants Time Required

Entire class 30 minutes

Material Required

Paper chits, paper cards, blackboard, chalk, ping pong
ball, three empty bottles (500ml).

How to Play?

@ © ©

Divide the black board in two halves by drawing a
vertical line in the middle, one for writing the scores
and other half to be used by teams.

This game will be played in two rounds.

Facilitator will write molecular formula of different
carbon compounds on chits of paper. These chits
are folded and kept in a bowl.

Facilitator will write IUPAC names of carbon
compounds on cards. Depending upon the difficulty
level (easy, moderate, difficult) keep them in three
separate bottles. These bottles may be labelled for
20 points, 50 points and 80 points, respectively.

Each row in the class will be designated as one team.
A two member group of a team will come forward.

One of the members will pick one chit from the bowl,
write the structure of carbon compound on the
board. After discussion with the assigned partner,
the player will write the name of carbon compound
on the board.
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Fig. 1: Round 2 (Ring The Bofttle)

Facilitator will check the correctness of answer and
award 20 points for correct answer. This set of member
will also qualify for the next round.

If they fail to answer correctly, they do not get the
opportunity to go to the next round.

For the next round, the facilitator will place three
bottles containing IUPAC names of carbon compounds
at the other end of the table, making sure that the
separation between bottles is larger than the size of
the ball.

The other member of the group will now throw the
ball to hit one of the bottles. The group will draw a
card from the bottle which the ball hits first .The
group has to write structure of the carbon compound
corresponding to IUPAC name written on the card.

If group draws structure correctly on the board, they
will score the points as marked on the bottle. On
incorrect answer, group will not be given any points.
Scores will be displayed on blackboard simultaneously.

The first group of second team proceeds in the same
manner.

Team with the highest score will be the winner.
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Points for Discussion

Nomenclature of carbon compounds will be discussed.

Science behind the Game

Students will gain knowledge of various functional
groups and learn to write the structure and IUPAC
names of carbon compounds.

EXTENSION OF THE GAME

Student can learn types of chemical reactions and balanced
chemical equations through the game.

CWS3N (Children With Special Needs)

CWVI may have his Taylor Frame for drawing
structural formula.

For visual tasks like throwing the ring, the sighted
team member should take the lead and IUPAC
names should also be written in Braille.







SHAKE AND MAKE LIGHT

Number of Participants Time Required

Entire class 30 minutes

Material Required

Empty reel or spindle (of thread), insulated copper wire
of 24 gauge (about 30m), a pair of strong cylindrical
magnets (the width or diameter of the magnet should be
such that it can freely move inside the spindle); coloured
LED, sandpaper.

How to Proceed?

Facilitator may assist the students in fabricating the
toy. Once a few students have made the toy, they may
assist the rest of the class.

Take the empty reel or spindle. Make
marks on it to divide it into nearly three
equal segments. DO NOT CUT (Fig. 1).

Leaving about 20cm of wire free, start
winding it over the middle segment of the reel/
spindle. Wind it over and over as evenly as possible.
Wind about 1000-1200 turns till about 20cm of
wire remains free at the other end.

Scrape the insulation from the wire (about lcm) at
both ends. Connect the two ends of the wire to two
leads of the LED.

Place one magnet inside the reel or spindle tube.

Hold the reel or spindle with your thumb and finger
in such a manner that its ends are covered (Fig. 2).
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Shake the spindle vigorously (Fig. 3). Ensure that
the magnet moves freely inside the spindle.

As you shake the spindle faster you will see the
LED glowing brighter.

Facilitator may note that if one magnet is not
producing appreciable brightness in LED, then
she/he should advise students to place two
magnets inside the tube and try again.

It is advisable that the activity be performed away
from bright light.

Science behind the Toy

When we shake the spindle, the magnet inside it
moves. Due to the moving magnets, the magnetic field
around the coil changes. Changing magnetic field
will induce electric current in the coil and light up
the LED. As the magnet moves from one side to the
other, its direction changes and so does the direction
of induced current. Therefore, the LED glows when
the direction of current is favourable. So, LED blinks
rather than glow continuously. The toy illustrates the
principle behind the dynamo used in bicycles and
power generators.

1/3 1/3 1/3
Fig. 1
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Fig. 2

Fig. 3

CWSN (Children With Special Needs)

The CWVI may be paired with a sighted peer for this
activity helping him whenever he needs it. He may
be given a light probe to detect the light.

For CWHI: No modification is required.
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CAN YOU FLOOR ME?

Number of Participants Time Required
Entire class in a groups 30 minutes (for
of 4-5 students. preparation and
playing with
the toy).

Material Required

Rubber or good quality plastic ball (7-8cm diameter),
about 200g lead shots/steel ball bearings/iron nails,
hacksaw blade, chart paper, glue, a candle, match box,
coloured felt pens.

How to Proceed?

Cut the rubber ball in two halves with the help of
hacksaw blade.

Fill one half with lead shots or steel bearings. The
lead shots or steel bearings should be filled
up to a height just below the edge Fig. 1.

Fix the lead shots with molten wax, so that
they may not move when the ball is tilted.

Now prepare a cone from the chart paper.

The base of the cone should be slightly larger than
the diameter of the ball. Paste it on the rubber ball
as shown in the diagram. Use coloured felt pens to
make the clown colourful Fig. 2.

Tilt the clown to one side. Why does it come back to
its original position?
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Science behind the Toy

The centre of gravity of the toy lies
near the base of the clown. Hence,
the toy is in stable equilibrium when
standing erect. Therefore, when we
disturb it, the clown comes back to
its original position.

Fig. 1 Fig. 2
CWS3N (Children With Special Needs)

The CWVI may be made to feel the changing position
of the clown using tactile sense by placing their own
hand in the opposite direction.

For CWHI: No modification is required.



BALANCING THE TOY HORSE

ON TWO LEGS

Number of Participants Time Required
Entire class in groups of 30 minutes (for
5-6 students each. preparation and
playing with
the toy)

Material Required

Cork (4.0cm upper diameter and 2.5cm lower diameter)
(Note: that the rubber stopper will not work), chart
paper, coloured sketch pens, thick copper wire about
S50cm long (18-20 SWG), pins, glue, and a pair of
scissors.

How fto Proceed?

Draw the head and tail of a horse on the chart paper.
Colour them with the help of sketch pens.

Make their cut outs by cutting them carefully
with the help of a sharp pair of scissors.

Paste the head of the horse on the face of
the cork with smaller diameter and the tail
on the other face as shown in Fig. 1.

Insert two pins on the bottom of the cork. These
pins represent two legs of the horse. Notice that the
pins are not parallel. (Fig.1)

Try to balance the toy horse on its two legs. Can you
do it?
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Now make a coil with copper wire such that at its one
end about 10cm of wire is left free. Insert the free end
of wire in the cork and bend it as shown in Fig. 1.

Again try to balance the toy horse on its two legs. Can
you balance the horse this time? If not, adjust the
shape of the wire till you can balance the horse. Think
why the horse can be balanced on its two legs. Tilt the
horse slightly to one side. Why does it come back to
its original position? In this position the horse is in
stable equilibrium.

Fig. 1

Science behind the Toy

In every object there is a point at which the whole
weight of the body is supposed to act.

We saw that on tilting the horse slightly it comes
back to its original position.

When the wire is inserted into the cork, the centre
of gravity of the whole system (toy, horse and the
wire) lies within the coiled wire. The vertical line
through the centre of gravity passes through the
line joining the two pins.
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If cork of desired size is not available then try to make this toy with
a thermocole piece. You can also cut a horse from a soft ply board.
Some other light materials may also be tried. Use your power of
imagination.

CWSN (Children With Special Needs)

The CWVI can be paired with a sighted buddy
for the construction part. The part that requires
balancing may be done by him independently using
his kinesthetic sense.

For CWHI: No modification is required.



AMAZING BALANCE

Number of Participants Time Required
Entire class in the groups 20 minutes (for
of 4-5 students. preparation and
playing with
the toy).

Material Required

One ceramic cup of height 6-7cm, folding kitchen knife
with blade about 7cm, tripod stand, match box (with
wooden matches).

How to Proceed?

Push the pointed end of the knife into a matchstick.
The knife must be bent in such a manner that
the angle between its blade and the handle
is 90° or slightly more.

Now place the matchstick on the rim of the
cup as shown in Fig. 1. Adjust the position
of the match stick so that it is balanced.
Make sure that the tip of the match stick is inside
the periphery of the cup.

Light the match stick (Fig. 1). What do you observe?

The unburnt part of the match stick rests on
the rim of the cup. The knife and the match stick
together remains in equilibrium (Fig. 2).
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Science behind the Toy

This toy works because the centre of gravity of the whole
arrangement of knife and match stick lies just below the
point of support of match stick.

EXTENSION OF THE TOY

In place of a knife you can use a divider with sharp legs from your
geometry box. In this case you must use a thicker match stick.

Fig. 1 Fig. 2

CWSN (Children With Special Needs)

CWVI: The child with V.I. may be made to feel the
set up and the position of the match stick gently.
CWVI may be made to feel initial and final position
of the match stick before and after burning.

For CWLI and CWHI: No modification is required.



OPTICAL ILLUSION

IS THE ‘SMILEY  MOVING?

Number of Participants Time Required
Entire class in the 10 minutes
groups of 4-5 students

each.

Material Required

60cm of stiff electrical wire, a small plastic ball (nearly
the size of table tennis ball), plastic bead through which
the wire can be inserted and a small piece of PVC pipe
about 2.5cm in diameter.

Fig. 1

How fo Proceed?

Paint a ‘Smiley’ on the ball.

Wind the wire on PVC pipe to make a spiral
with about 10 turns [Fig. 2(a)].

Remove it from the pipe and pull it slightly
[Fig. 2(b)].



Wire being wound

PVC Pipes

Fig. 2(a)

Insert the ‘Smiley’ in
between the two loops
so that it is somewhere
in the middle of the
spiral. Tie a small
thread on one end
of the spiral. Attach
a bead on the other

end (Fig. 3). Fig. 2(b)
Hang the spiral vertically by the thread with one hand.
With the other hand twist the thread.

What do you observe?

Wow! The ‘Smiley’ appears to be going up or down depending
on the direction of winding or unwinding of the thread. It is
an amazing optical illusion, very simple to make!

_> Thread

Spiral wire

=P Smiley

}

Bead

Fig. 3
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Science behind the Toy

An optical illusion (also called a visual illusion) is a
visually perceived image that differs from the objective
reality. The information gathered by the eye is processed
in the brain to give a perception that does not tally with
the physical reality.

EXTENSION OF THE TOY

1. Paint a spiral on a drinking straw. Pass a thread through the
straw. Fix a cap of the water bottle to one end of the thread.
Hold this assembly vertically straight and twist the thread. It
appears as if the stripes of the spiral on the straw are moving
up or down.

2. Take a discarded CD. Draw a spiral around its centre with a
marker on its upper side. Fix a marble at the centre hole of the
CD with an adhesive. Now rotate the CD on the floor or a table.
You will observe as if a series of circles are spreading out or
moving in towards the centre of the CD.

CWSN (Children With Special Needs)

For CWVI: The observation would not be possible
because visual inputs are needed. He may be given
tactile diagrams showing how the smiley will appear
going up and down (through a series of diagrams).

For CWHI: No modification is needed.
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