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Exploring science and mathematics

8.7. ueyidT MY, gui- 1for It

Rediscover, describe, and draw birds

STeTdT
Overview

T ALY TCHIT AEFHAI [l T STSErS=d URERTI Uedid dR TS RIS Bl S1foT urfgesed
eI ST TN R AT SavT, ruferd oz, faemelf <rear uReRTde uelt uredes, wifad MeT dreiies Ifor
AR T AR aT9R - Blel ATd T SIS TIR BRI,

This Learning Unit requires students to keenly observe birds in the neighbourhood and document the observed species.
Students will observe a bird within their environment and collect data, and later use this data to create some resources
and documentations.

3T Heahrl Ies

Unit-specific objectives

« IR (SIfqe/smifaem/ <R/ B ) St vegi=n sfew, et ad, deaiddis fafdadr samdimeie d9y
To make links between the presence of birds, bird behaviour, variation in birds etc., and the environment
(biotic/abiotic/natural/artificial)

TS TR Siiasauid FR1eTor 1 STIfoT Jeies TfhATATd! ST RIS Dizred [ Rid Bl
ST FR18T0T U1, SRBTS T80T, SV TAR DR
To observe life forms in their natural environment, and develop the skills of observation, attention to detail,
documentation- all integral to the scientific process

To re-establish the fading human connection with nature

STTEhATRM gar
Links to curriculum
NCERT Class 8 Science NCERT Class 9 Science
Chapter 5 : Conservation of plants Chapter 7 : Diversity of living organisms (Aves section) (Feb
and animals (Nov 2022) 2006)
da<dT T1
Table T1




8.7. T&TaT 31T, i 3ATfor forat

USRI Afg=ITd TAdT 80 O 120 fAfveizar qulidies
A AIRyepT, T8 GabT Afe=aTd e faa=lt et
IR o, € ot ®rEl smeds, Afe

fhdT TUHR BT Tseh, SATHS ATl HGAL

ST JATIOT I, HihoodT STRTT

JITTeoT 3% Ah .
Field and classroom. The outdoor
component is variable.

fRfeRTs gl uTgvaTht Heft faemeaiar firee.

Three indoor sessions over a month, 80-120
minutes each, with outdoor observations everyday
of the month. The activity can be extended over
several weeks, months, or a year, which will give
opportunity to observe birds over different seasons.

fRrereRiaTS! faem Heheuniid gz

- U ARG 3H S
A general understanding of bird anatomy

added advantage

Prerequisite science concepts for the teacher mentor

- FRFRTeT Yera g, MmfT aRwweIcies Qi YT Taraad Jesqd ST AT FHOT 31eed BRI SXe.

A basic knowledge and understanding of different bird behaviours, and their role in the ecosystem would be an

MNead

Introduction

BTE! AT AT TETGT ISR Uell YR S... ATATST BRI dTo[ ST Ta il T1o7
1 g78T Ui fHasTar arell Sfuetl HRal. BIe! dol, AT AT THS AT
PHIIRB] AT “BTadhTd’ BT AT T Bl Ig S5, I IS YTET A
Tefl FIH AT, I STIBUTH [d TR AT 181 3Mo7 i Fleqor
BT, ATl 3 | Ul 3fte aTerdrd, 3 fsadrd, Widid, Sedld, Sedid,
QI STTOT 3FRT BRI BRANT Bl ATVT AT Bl Uell f=am Peiii AeHi
JAMIRTAT DISATT SIDHATd. T I el UIges IS Bl Sl geid
Tl SISl fhepTesd IieaTie gWe PRIl YedTaR Il b Sfld. el
31 BT B 3RS a2 1T Ul IR J=IA ST IS Bl & FeFcard el
Feoiaesll fagT 7 o) Qi i<t AT YedTuRIT araqugTal YA BRI,
Je! SR i FRIE B_a ARSI, TR JFRTa] IAes = 3 E] ISTST
SIeiTes. e aeufe el queiiear Aredl fafdeary faeneaive feis qeward
BT, S dL1h qui SgHyvl f3ful, Jovl AT HR0T, AfET e Al
sTe! — fAB R BT

@mﬁa

Materials

TqEl, U4, U, ¥ gl
Ay B o, HIRT ST
&3 ANERIP ((aiTe aer
SICICENISICIISICERCITNEa))
STA% 31 A,

Notebook,  pen,  pencil,
colours, etc. Binoculars,
camera, and field guides
(illustrated  manuals  for
identifying natural objects) are
optional.

Sometimes you see a colourful bird whiz past you, and you long to see it again. At other times, you wonder when the
neighbourhood crow is going to stop cawing and leave you at peace. Birds are everywhere. They occupy almost all habitats and
are a delight to watch! They sing, hunt, eat, fight, fly, swim, and display other behaviours that leave you perplexed. Birds always
riddle you with their actions! You notice a pair of small birds screech their hearts out and take on a bird that is double their
size. Why would they do that? Suddenly you notice the small birds were trying to protect their nearly invisible (camouflaged)
eggs from the big bird. As you keep observing them, you will see a story unfold. Documenting their behaviour translates to
honing several important skills such as: writing an accurate scientific description, maintaining logs, organising information, etc.
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1] SRR PR, Bl YehHabioTas Ud M. U, ATadRIaR FRTaRIER 3¥eses 3es e Jed araies JATed.

PTE! STV AT AIEAT Uehidl 0T Y PR, Gadid FRIE0T SRl 101 i JATaTSt Vol Aifeb 3fTTes fraafai

gcd dicioie L g2l Sl cd SIS ADdld. YTHo 2 {IR® Ta AHRIS R JIRTIAT Had Bld Ahd A UG )

fafaercren STTofig 91T 8195 21 (Children & Nature Network and IUCN-CEC Report, 2012).

With increased globalisation, people are coming closer to each other more than ever. But we also seem to be severing our
ties with nature. Some of us seek solitude in nature. Watching and listening to birds will hopefully re-establish our fading
connection to nature, which aids in physical and mental well being (Children & Nature Network and IUCN-CEC Report,

2012), and create an awareness of the diversity of living things.

AT IR, Tefifieror dar!
So, let’s do some bird-watching!

CPISEEINE

Outline of sessions

3NBY : IR, LI (learning) T, AR el 1

T AT TSI, ITHE YLIes < T AT BRI, SFUfaNT 3178 -

In this Learning Unit, the following three indoor sessions are expected to be carried out:

Introduction: introductory discussion, learning games, followed by Task 1

qTSYRTAT : TCTHE T4 (il 2)

Follow-up: discussions in groups (Task 2)

SIS GHROT (Pl 3)

Refining documentation (Task 3)

et
Teacher

feremedt

Students

3l ¥4 (80-120 1)

Introductory session (80-120 minutes)

o o
fayIrgedl 3w Ba- S0
Introduction topic

V
feremeaid qa= o =, gpEyHieEd =9l
B0

Elicit students’ prior ideas, discuss background
information

+

vefifrRleromren Sfie dxaier gl R
Discuss ethics of bird-watching

\
YT W WA Tl

Conduct learning games

+
Pl 1 =1 Garaee g9l HRO7

Discuss task 1 instructions

YWY Tad=aT a1/ IME/ W3 FaaHR Jisdrd

Share your own ideas/stories/ questions about birds

\

gefifteromeaT Afd Twaia” gt B
Discuss ethics of bird-watching

\

T W W T FegRIdhed aTuRTETad
EEIEaSIS]

Play the learning games + Reflect using Student
Worksheet

CRIREI K CRIEISN CMEAGIN I U RN ECISI G
(STeaTH)
Revise task 1 instructions and ask questions (if any)

foremelt, 3 aTaas Pl 1 HRATA ST T RS TS ] RIeTdhian Al ¥ bl

Students carry out Task 1, for 3 weeks,They can consult teacher as and when they want.
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CRIPEIKCRINEET eI
Discuss Task 2 instructions
! Pll2 AT AT T DRl
o ST ge) R Prerozta Read instructions for task 2
Uh A TS TS HIIST H] *
Group “same species” together UhTd ST eard e ror ferenmef
} UHT TTETd IdTd

Make groups such that “same species” are together

foemeafardt et #2 #mfle ‘ariczie W
[ ¥
e . foremeatard) uf3eT #2 7 feoredn “ARieald Ua-il
Ask “Guiding Questions” in student handout #2 i
. IR 3T Foleror JigTead @t dRard or fosfadrd

+ Discuss and write your observations & answers for
Pl 1 =1 GArdaet gt R “Guiding Questions” listed in student handout #2.
Guide students as and when required

UTYRTAT | (80-120 )

Follow- up session (80-120 mins)

foreneit Sl Uep fohaT S a1aars FRIE) =T Saard. IR TSR $cll 2 781 HRAT. TR Pl 3 B g,

Students carry out observations for another week or two. Repeat Task 2 if required. Then proceed to Task 3.

foremetr <= At fic AR~ dad Ho,
il 3 =T AT =] HR]

Help student lidate their data. Di Task & ] et e
elp student consolidate their data. Discuss Tas o < ]
3 instructions . . .
i Re - consolidate your data . Read Task 3 instructions

3D Breidl T TRIGUl TN &g IREARTA :
Fosed] Jffaxfhar ferm=aurd AUl (Interaction %ﬁ‘?’mﬁﬂm are m}pgm.g_;@qﬁ%@aaﬁ

ma . .
P) . . Brainstorm ways to make visual and textual resources.
Share templates of flash cards and interaction maps

v + |
Rremegfr <7 et AR Ad TuR erar. fereafard
G ST Hrfed=ar snegr g SIS
(Resource)qa'ﬂ'l'\’w quoqwl o, ﬁwgﬁ Ty | AT #2 Al ferosest T faeme e o arear.

. Make resources with your data . You can refer
PISTw) a@T*‘II‘IC{QI"I hXT]

. . templates given in Student Handout # 2
Ask students to make’ resources with their data.

Guide- students as and when required

wrd T = (80 fafre)
Refining documentation (80 minutes)

dIAT T2
Table T2

LY TCHTIT Yo 16 AT AT AT AT ATFAR RIeTehiArc sreses Ald avrd feneafard uf3er i AfqwiR
Hifed! facses! ame. T e Siugree Rieriare! fafag Siur - S sufera w13 a1re, e Ald, grayEiaeadr
A, IRAR R T S M1 aRRE sQrd - faoyed sired. e Sugrenell guan faeneatard! gt
1, 2 A1fO7 3 g,

The following sections of this Learning Unit detail out these sessions, and the respective teacher resource material and
student handouts. These are followed by additional information for teachers, in terms of various tips including what
to expect, more resources, as well as background information, FAQs, and the Appendix. Please go through student
handouts 1, 2 and 3 before you proceed.
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I. siilad 9+ (80-120 fafak)

Introductory Session (80-120 minutes)

TeiaE e faenetd qdsi THSA Suarard! e odiia] Sre! 42 (A faenedihg T Alfedl g sddrd. ST
~ \ .

JFBIHT ATt/ TR ATV BIVTct Gell faweiied ? FaTe3T 1T el Sirersdl STl &1 ? Yedidees geel I v TIIsT

Vh T 3TTe < ? UIRT Y&ll BIVTc] Ao1QTR 1T BRaT] gFe) Ullec] 3718 17 gl UllecsodT R 1% qegrd quf B,

Initially the teacher can draw out some responses from students regarding their prior knowledge on birds by asking

some questions like: What birds do you see commonly in school/home? Which is your favourite bird? Why so? Are there

stories you have heard about birds? Describe the most colourful bird you have seen.

Rrferent feremeafHn a¥ies yaie ST i<l aemed fg Sardgest |iT] ABAId, - i araR RiféresT < srdard. a1
FIATC! [EneIiHed TS 30T Sl IV @141, TU[ e ol BIel qAIRSIe 8] AR ABA. ATH] Brel

e, GETHYHT0T 3] AT :

The teacher can ask students to write down their responses in their notebook, which she can later refer to. The teacher
can then share some interesting facts about birds to get them more interested and excited about the activity. Some of
these points can be:

. ST UEI=AT AR 9,000-10,000 ST TS, iUeh! AR YeATeaT ATEROTIUI 1,200 ST 3@ ATl
There are roughly between 9,000 and 10,000 species of birds in the world, of which around 1,200 species can be
found in India.

*  WRANS Yegi=aT 1,200 ST STawdTd 80 ST T (endemic ) JMTed, FUTST AT ST Had HRTTd fa¥
Y.

Of these 1,200, around 80 are endemic, means only found in India.

© SIS BIBI HRAHL Uegieal G4 T ST AT SiTed] 3. il 1 RIS BIRIE 221 (GeRT
T, 2016) AT G fSARTST (F3AINI=EIHT §YFIRA, 2006) T T Q81 STl JBUMTAS T3
3cd T
Two of the most recently discovered birds of India are the Himalayan Forest Thrush (Zoothera salimalii, 2016)
and Bugun Liocichla (Liocichla bugunorum, 2006), both discovered in Arunachal Pradesh.

e 3T e SUITATS ! fR1eTeh TR RIETA e os e ATfeci = aTuR & 2. R1erdh Hre! AaviehRul (presentations)
TIR @ b, T RIS fdbar st graq arebdrd. AR Rigre faenegierier weiftriemmeed goqd faer
3TfoT Afrep Ta AT T dxclies (femeafare! ufer #7). € gt a1 HeTd) i sfazad o1 Aeard 31e.
The teacher can also use some information given in the Appendix section for introducing birds. The teacher can make
presentations, share videos or pictures etc. This will be followed by discussing the basics and ethics of birdwatching
with students [Student Handout #1]. Discussing these are absolutely essential and central to the activity.

fremeath frétero Bl ge HRorS B AoRR reaTT We

Some fun learning games to prime students’ observation skills

2. QETEN T o st (ST1. §a5ga. ISl BIagedl Ael B, e die urear ard =o[ &
= v&fid (project) SR AT T&IT=AT IRRTD TS W ASEIST AGd DRI, faemeaiarct uf¥er #7131 amR
Choose a picture of some bird (e.g. Red Whiskered Bulbul), project it for students to see and get them to
identify all the body parts using Student Handout #1 as a key.
(https://commons.wikimedia.org/wiki/File:Red-whiskered_Bulbul_from_Goa_1.JPG. Creative Commons/
Nilesh Waradkar).
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fNereh G #1: snigpedian W

Teacher Resource #1: Silhouette Game

q&aﬁﬁaaﬁm@ﬁa%ﬁﬂmw(amﬁﬂq@mwﬁ) ST T TenTaR Weife 1 fohar i
&S PIS (Flash card) G741 T I el BUHIS! © I8 www. vigyanpratibha.in IR STSTIS B AT,

ferermeariaT 1 SroraT uell oy Fredl, AT SFETST BRITST FT M7 iean STRT BRI f=rT.

Collect some bird silhouette pictures (as shown in figure T1), and project them on a screen or make flash cards.

Alternatively, you can download this page from www.vigyanpratibha.in for printing. Ask the students to guess which
bird it might be, and ask them to spell out the reasons for their answers.

3l T1 gerel fafaefers
ST : (v GIAl, STdlehgT Sordlers) : Wedl, AR PRa ([l velh), o,
HIAS], TATD, GI€, B, TUC, TTDHIS], Hids], TR, T0ETa]

Figure T1 Bird silhouettes
Correct guesses: (Top row onwards, left to right): Kingfisher, Gull (sea bird), Sparrow, Crow, Robin, Owl, Dove/
Pigeon, Parakeet/Parrot, Swift/Swallow, Rooster/Cock, Kite/Raptor, Heron/Egret.
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frarer |ia #2; R wrsfar @

Teacher Resource #2: Picture Card Game

T IR YeAT=g1 A BTs 9791 : HIas], BIadars, IR 416 (X)), Bifhs (FR).
Make picture cards of these four birds: House crow, Black Drongo, Indian Robin (Male), Asian Koel (Male).

(T 81 3 BUTSATST www.vigyanpratibha.in T STSTGIS B 3. IIIIe [ermeaid e TAR BT 30T I
TSTST U I &1, U o et IRIRG IR qRiedR 9uie SRIFST I, e T urd IR
fergTeld, SToTehva qedTell 3AIwed HRU Y STee. T AR YT UhT HIGAT BRTETIR fIehd Ol ST ailid S
U5, Riiere 1xe er fSfeoen aRredi™ ared &% b Ml aidi faenedl Q- IRreIigaR Biord
Uell 315, TETEd ST qig] DN, SR JFRIAT T WA 3Tedh Gei a1 FHI HRIGITT 3R/, TR JFal SIHbTac
(Large-billed crow), UTOTHTIRT (Indian cormorant), YRATS! BIddTes (Ashy drongo) 3T AT HRIR® (India
blackbird) JT Y&TaT FHTIZT 6 3.

(You can download these pictures from www.vigyanpratibha.in for printing). Divide the class into groups and give one
picture card to each group. Ask them to describe the physical features of the bird in detail. Each group may write at least
five features that help identify the bird. The four images may be pasted on a large sheet and displayed to the class. The
teacher may read out observations from each group, while the rest of the class identifies which bird is being described.

If you want add more birds to this game, you may include Large-billed Crow, Indian Cormorant, Ashy Drongo, and
Indian Blackbird.

el T2 AT Bre

Ui 19 : (T T STH1DS, TSR] HICATHT) : HIAD], WRAD SIS (), DIAdIss, Bifdha (7R)

Figure T2 Picture cards
Bird names: (Top left, clockwise): House Crow, Indian Robin (Male), Black Drongo, Asian Koel (Male)

3. fRiere femeaiaT yeai=an aurdiTea aeirel Res STEq AAdbTd. SaTevune,

Teacher can show different behaviour clips of birds. For example:

YR : https://www.youtube.com/watch ?v=Yh8FyJEoOKE
Feeding: https://www.youtube.com/watch?v=Yh8FyJEoOKE
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TR FiE0T : https://www.youtube.com/watch 2v=7eXEH-rdamE
Making Nest: https://www.youtube.com/watch?v=7eXEH-r4amE

TRTS : https://www.youtube.com/watch 2v=Ccy4-JY98Mk
Foraging: https://www.youtube.com/watch?v=Ccy4-JY98Mk

1 : https://www.youtube.com/watch ?v=akoAJPIEE3|
Bathing: https://www.youtube.com/watch?v=akoAJPiEE3I

STHTS : hitps://www.youtube.com/watch 2v=zeGE__dZyd4E
Preening: https://www.youtube.com/watch?v=zeGE_dZyd4E

TS TR : https://www.youtube.com/watch 2v=-hO__uGIxBLg
Calling: https://www.youtube.com/watch?v=-hO_uGIxBLg

FaTs BRI : https ://www.youtube.com/watch 2v=p6595wUpKZg
Fighting: https://www.youtube.com/watch?v=p65q5wUpKZg

IRY e fRfSaN yrevarard] Ye[d <Ies sl : Earthly Notes
For more such videos, visit YouTube Channel:
Earthly Notes https://www.youtube.com/channel/UCsfTZNxOjayI3fPS-I8Chmg

foremeatardt uf3rer #1 9eies “gedi=aT Io-T IU HRUGTATST ITaR T STTOT=AT Feii dT dTuR e faeneai—T yedid
I IMBETIST fhdT IUIT BRIIST T

Ask the students to identify/describe the behaviour using “Terms used to describe bird behaviour” in student handout
#1 as a key.

il 1 TS G a1 ST B [T i=T w8 AT JMART SiT. YR HI0TeT YedTd FRIE SR 3, ©
1 3 1 fhar TS fAeneaial/Teres deai=an YaTen ST FRIeT 611, 314 Fi . femeafar snaau & e &
AT T &1 &I Bel ATSas RIS BRI 3178, F3M dadl, i ferenefi Tavd aired, i1 AR=90 93 BN
Uell ST HIIaT, {1, FoFol, HgaR, IR ScaTaite! GETe YedTe [FRIeT 60T, B Se.

Once the instructions for task 1 are discussed, take the students outdoors and either let them decide which bird they
want to observe or assign a species to each student/group. Remind the students that they will have to observe the bird
over several weeks, so for the beginners, it’s best to choose the commonly sighted birds like House Crow, House Myna,
House Sparrow, Blue Rock Pigeon, Black Kite, etc.

feremeatag wr sme HRMEn

What to expect from students?

ferenmeaf=n @i oyt FMRleoT AR fFERIeT HicaTied BR1 37T for TURNGdR BISTIAT M. HAHTERUTI,
I fofeorean Fiemiaed fGemeafard! gfaer #3 98 T8 FHosasl URAT (parameters) SATOT I AT FHTT
TR, STUTET 3MTe.

Encourage students to write rich descriptions of their observations and make detailed drawings. Figure T3 shows

a glimpse/example of what teachers can expect from students. In general, observations are expected to include the
parameters and aspects mentioned in Student Handout #3.

HEdTe! AT : el Reor BramT, feneait T9e Hard PRI SRR R, § IS JITES ST Add. SR
i1 aadsT HaarT faeneft @i fFeror fosg ardhes Areld, o) Qi1 e arieRer [faemeatardt ufer #3]
TURIAT AT, B RIS BRI AT, § SR A1 G997 ATel, a) o FARieor arielRed fSoedn et S od
oI & .

Important Tip: Students are likely to find it difficult to go about the observation task as they may not know what to
observe specifically. If at the end of one week, students are unable to pen down observations, then ask them to refer to
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the “Observation Guidelines” [Student Handout #3]. If they don’t know what to observe, they can start by answering
the questions listed in the Observation Guidelines sheet.

e pl T '|'i Alis
T E 11 L
kg = E N - " ¥ ¥ 1
' 5 ¥ F et
| ol 5 |
g el 1ET AN WP f
c = = T iy E
' - -
& = ' o
b mef o I W AT § AT
3 - S e
X & (o g e it | Pl
. wl L i ™ '.-
Bt oo F . L g4 5 = ¥ :.L
Fg oI P oo ot e et i 0 ]y
I T T . i o e AT
=R Wy ndf B S1e] 1 l,II
¥ v o " A 4
T TR I R b i e
i~ R CE N - i
& 2 T r F 1
3 1] ¥ i e iy [
k i - r r L
b E ¥ = o End
A ora ylfn: B
[ S 0 ]
VA M X o
= e = Sy 7 3
L % ol -arr e 3
L] i L e

Sl T3 ST $IcId o UapT [aermel fesfecsear veflfa-lermear Ficta fars
Figure T3 Snapshot of grade 8 students’ field notes

II. gregRTar : Teindie aaf (4 smsasai-ar, 80-120 fafae)
Follow-up: Discussion in groups (to be conducted after 4 weeks,
80 to 120 minutes)

ot 2 Grd faeneatarct uf3ret # 2 7ed 77 HoATgATY YaidIed el B,

Discuss instructions for Task 2, as listed in Student Handout #2.

Pl 2 AT AT Thal g4l SIS DI B1ere a1 faemeai=l ‘Tera Skitear gedrd R doses 3118, 3710 |4
et ve g9acies. Sarevone, St faeneai+t / et ‘B 81 uehfieomard) fRas et gidn, 3 |d faemeff
U i STTOT e FRIEToTaTad =l dReiles. o e FRIeToTiies [rg - Halared ) dreile. AT FRIEonHgT
TETe] A [ Al B fhar gare A a<d fagH ey @1, § ursvarnd! R femeafar gicfsd o
IAhdTd.

Once instructions for Task 2 are discussed, the teacher groups all the “same species” together. For example, all the
groups who observed “House Crow” will now sit together and discuss their observations. They will try to identify
similarities and dissimilarities in their observations. Teachers can guide them to see if any patterns emerge or if any
generalizations can be made.

I, Y& HII-HTY W@Tg ? fhar qeamer weg BHIor 8l ?

For example: What is the diet of the bird? Or what was the bird feeding on?

Te ik I AT AT AR e @1 [FRIToT] Tat BRelles. MChIAie] ANG3 SIVIMTS] il 2 Ao!
qriesid U39 feores oed, id! Brel U3=idar aruR Retd & arhdard [faeneatardt ufdrer #2]. faeneft dav=ar
3T idadles yedid fFR1eTv B0l =Aegd Saciies. I TAax=IT o 2 3fTes ATed, 3FRIT Y2l SN AeT0ATT JI
ERIPIEaGIRE

10
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Similarly, groups will sit together and list other common and uncommon observations. Some questions that the
teacher can use to guide the group work are given in “Guiding questions for Task 2 [Student Handout #2]. Students
will continue to make observations the whole of next week as well. They can try to seek answers to questions that were

discussed in this session.

SO ol of
Fu S thin Betdl

Tha erove | s
spng Vs ealing

by Snoes

e I N0

e whad i e
Feaxg

Figure T4 Group work during follow-up session 2

II1. g&a0ast URY (1-2 3éasdi-ar, 80 fAfAe)

Refining documentation (after 1-2 weeks, 80 minutes)

ot 3 wrd faeneatarc! uf3ret #2 7 faeqradrol Gaidred e Bv.

Discuss instructions for Task 3, as listed in Student Handout #2.

il 3 AIST G Uhal Tl Ha ST b, A1 F9T0, frenefi gma1 vear i #ifgd Aebfosd dreles.

forenelt <= s = e (Y i) fdhar =gl w% dhard. a1 S (el Qe swvast uRdie.
I I AT, Y8, STchd dbls Il FHIGR B bl bl il FRIeT0 SIoTcTe] §39 W@RadTd e

BRI, IUTETT TS,
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Once the instructions for Task 3 are discussed, students will once again consolidate their data like in the previous
session. Students could continue to work in their groups (same species) or individually. In this session, students
will work towards refining their documentation. They can add mind maps, flowcharts, flash cards or present their
observations in any visual form in addition to their original writing. Towards the end, the students are expected to
submit their observation notes.

SEIA : freneft e iHed B Bas SITARfoh AT THTRT TR B BN, Bl TDTRIT FUIST HTHEIT YT YTedT o3 T <]
TRERTZN hesed AR Ishar fera 3. 3Tl 2 Hed BRI AT T YRERTT hosedT SR i1 Sraaed]
. D! BIe] T Folld Y AB (AT SRATITITATST fexdT 7 ITRAT I$e3), AR Brel (Aoiia 3y Abrd
(T STIUITATST T 37 ATIRAT A5 e5). IR HAT BTN AT STcheh (3 JRATS =T T91 faemeaiard! uf3rer #2
AL fEoy et 31me. faemeaf= o 1 3iTe T4 AR vITH] TR ATe]; AN Blal ATSas NI &ad il HIfg STHT host
311%’??[ GRYYId HASUATATS] T AT Heq-TRTaRiral dTuR B BIUTTE | FR/YTE] DI g1 ApdId.

Example: Students can work in groups to make interaction maps. The map is essentially a snapshot of all of the bird’s
interactions with its immediate surroundings. The map in Figure 2 shows in brief all the interactions the pigeon has
had with its immediate surroundings. Some of these components are living (can be marked in green) while some are
non-living (can be marked in blue). Templates for interaction map and flash card are provided in Student Handout #2.
Students need not follow these templates exactly; they can use their imagination to make any sort of map to visualise
the data they have collected over the last few weeks.

He<are At
Important notes
1. AT IR oS fhar e 3rfere faemei=t wrord e d&t @ ufifds, i i gxduasT TR $odl
31T, AT AT &4, TETEN QRIS fhdl SeIeasad 378 T SR HdaT 3MTE, 3T Td Ty 7974

Students’ documentation should be a reflection of what students observed over the last four weeks or more. It
should not be copied from books or the Internet.

2. faemeatardt uf3rar #1 7ed fecamyamoy S 9de Heirar IRy H&d fAoraT 31Te, T aTIRuATATS! HIcTfed 6T
(Rreneaiardt ufieT #2 7l faoied iR ol THIRIIIS fAavds 3765 UBT, 3l 2)
Encourage students to use the new terms they have been introduced to in Student Handout #1. (For example,
see the italicised words in the interaction map in Student Handout #2, figure 2)

3. SR T/ fermeafq 3 ared 3R Bl ST dhoyo! Afed! R3M ATe!, O [qeneaf= oS $1e! sed<i™re]
FReroT =Tey SIS |
If you/students think that the data collected is not enough, then continue the observations for few more weeks.
4. faemegtarct uffreT #2 ALl fqeneatear oerare! fEeras aiar WRiET e, TR Hiedry e faenegfr a
<, .

Note that Student Handout #2 contains the summary of the student task instructions which teachers may hand
out to students, if needed.

5. STuferd sregg AT : et FRIeor hesea YTer vedTTdl, fdg 1 Hed hesedl quiMTAREA fig 5 Hedl dhesed
JUIATIRITT oI I BT (T8 3Tl 75).
Target learning trajectory: For a bird observed by the students, get them to progress from the level of descriptions
mentioned in point 1 to description mentioned in point 5 (See figure T'5).
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8.7. G&TaT 311E], i 3ATfor fora

1. 1 3157 b 38T Pled] Gail qIieel.
I saw a small black bird today.

=

2. ¥ 3TST Ueh 8T BT Uall Ifeest. a1 IMhRI
HTSAT TBBIAYIS] BT Bl
I saw a small black bird today. It was as small as
the palm of my hand.

-

3. ¥ TST Tep DTdT Uefl UTfeest. T SMTebRT HIAT
TOBIIYdS] BET BIdl. AT Sl Hles BIel.
AT 1d 2ATST BNl
I saw a black bird today. It was as small as the
palm of my hand. Its eye was black. It had a long

tail.

4. ¥ Qb Pral Uall UIfeel, rar qrEddr (Vent)
PR BIAT. Al ATHRT AT ASBATLGET BT
T gie M7 Are IETe B
I saw a black bird, which had a brown vent. It
was as small as the palm of my hand. Its eye was
black. It had a long tail, white legs and grey beak.

=

(aN

5. Hl Ud Pt Uelt qIfeest, mar arsdunT (Vent)

HRST Bl Al S - ATEROGO H7SAT
JSEIAYIS! EIll. el AUST g giefl, it
e feRieT eIl U giex 3RgA @rd ’ATS!
BIHT. AT M < BIe.
I saw a black bird with a brown vent. Its height
was as much as the palm of my hand, so thats
around 10 cm. Its eye was black. It had a long
tail, which it keeps up, white legs and greyish
beak. Its call was high-pitched.

PN T5 FINTAT ST (%) YeTl qui : 3UIEIT e ATIId Yeh SQT8vI

Figure T5 Describing an Indian Robin (male): Example of target learning trajectory
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ar

S BRI

Advantages of this activity

1 Frare! fqeneafa scg e qde fhar favaem st &4, ar TR el & $dl dRar
el yediaEord W JIJHd SUGE] 5% BT,

The activity does not require students to have any specific pre-requisite domain or content knowledge. In fact,
the activity can probably draw upon students’ own experiences with birds.

RIsTh T e AT HIATS! Ueifau) ARETes AT SRIVITAT YT AATe! (ST Yall aXiiehru s.)
Even the teacher need not have in-depth content knowledge about birds (like bird-taxonomy, classifications etc)
for this activity.

T HAHE e BIVARITS] 3T AN SUG 3fTed : faeneii foRad weaurd Aiel 3 b, ot o1g 2w
SATIOT STUeAT TETd T TCSHICHE TiS! ATfe! HiT] el

The activity caters to multiple modes of expression: students will make written records, drawings, orally
communicate with each other between and across groups

T PRI PIOTATET HERTSAT AIEATE! TR ATe]. Bde Slad 0T BT, U AT BR1E IR AT

The activity will not use expensive equipment, only eyes and ears, pen and paper.

T Feired IRERIGA RIbra Srqear faermeaian @i uRER o, Tl ot aRERTe 2y BT =T,
& Rrepuar) el froses.

This will be an outdoor learning experience which will involve teaching students to explore and discover their
surroundings.

il P 3T YTSYRTATT Pl HRUITATST fdhar Fafed Pl (Sequel) HRUATATS! et IS
BIile.

This initial activity provides opportunities for many follow-up or sequel activities.

gier

Limitations

YT T3 JMTIOT THThRUT BRI, B T AT USHIAT U IhS T ST B, TRl THII3 BNl &
Y Y h IJEYS Eﬁ@ Ahd.

Identifications and classification is outside the scope of this study. Adding classification might make this activity
more complex.

PIOTIET |ree (301, gRa3) Iien IR THIH e FRIToT S 7aifad o e, A1, TRil |re R
<1, BT YY1 37 FTeheil. YTETe ATST fA=R Ha 2ADlel.

Observations will be limited given that no equipment (binoculars, scope) is being used. However, this is an
option that schools may consider.

"WTeh HaY' S&elell 8l ghell HRAT ehivdTd Hg<d

Significance of this “Local Context” activity when done across India

HHRIIO! el TR/ GeH -TRIaT Uit HRTHR HIST FRauTd B &g T

Diets/micro habitats of common birds may show vast difference across India.

UHTd ST ] edTd] SREie v Aliecarded fafder Armia (3re<l/arion) fafderr fagm .

Nesting materials of the same species can differ across various regions (rural/urban)
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8.7. G&TaT 31T, i 3A7for forat

«  PRMRTEIT Fe=d vedreaT -1 Sk e (Fd, AHEH, @) Jid 986 rdl. Sal., TmaT el
NEIBIREEIN BT B TSI AT NT A ToodT H AT SIREE] Sllcog Achdl.

Presence (common, uncommon, rare) of a species will vary across regions. For example: A bird that is rare in
one region may be common in another region.

* AT HeRNTciTes YediedT defTciles R FGddl A, S&T., YbTel S TedT qedra HRATedT diTd oo Fezid
3@ BTV B 3, & faermelf diaq aredrd.
Behavior variation across regions may be documented. For example, students can report song variation among
the same species across India.

- foemedt @i fRerori = T JS 1 ST SR WIS (3T, a2 femeatai - fasm ufaw faemelt
'Cltli"i'C{I.Q‘{‘ﬁ"I CaSEIENIGE

Students can discuss and compare their observations with students from other parts (schools, regions) of the
country using the Vigyan Pratibha Student Discussion platform.

faEAR it

Extension activities

SR fereneil a1 Pl R HRUIrTS! IS TS, TR Jrel Yo faoredn R sregaq el i1 gaq,
Tl

If your students are really keen on taking up this activity further, then you can suggest to them the following extended
learning activities.

i, grel faenegi &5 ArTeRiein aruR w1 BR1ar 8 Rieg wredl, @re femeaiar e uRERkie delt
ANBERIAT Had Bl cs.
Students can be taught how to use and refer Field Guides, which can help them identify more birds in the area.

i, freneil e sefaTSrEn yRERTd e gedrEr Hifedl WUE (database) AU &% 3. IHNTE! TSH Prs
febarT TIvex AR eI R Bva ADe.
Students can create a repository or database of birds of the surrounding area, by documenting them on flash
cards or posters.

i, farermelt UepTe yeTe HARTET TR TS ABAT AT FHgHU TS Ta @I JAR Gei=dT ac-TiIe 30T ARRTNS 980
ST AlGT g ABA (IT. AR Sid UART fEaredrd e gsdl).
Students can follow the same bird for an entire year and make notes on seasonal variation in behaviour and
anatomy (for example, peacocks shed their long tails in the winter).

iv. RASTRUTSIRIT AfSSHTATAT JSRE 6+ faenefi uegi=n AR sirer nfor Me) Jien Sxaas TR d
R Te. ST T difreh- Ul St fham A 37To7 gaf) gredieiles HeredT ST 3Ry fdg o
el
Students can document cultural history and stories on birds, by interviewing elders in their neighbourhood.
This could also serve as the starting point to a preliminary ethno-ornithology study or on the relationship
between humans and birds.

v. feremeafar i Feror sifdr erfe FHIST-ATegqia” AT 3¢ (hashtag #) BT ATBIS HRUARITS]
IR S IGRG]) UG 3B,
Students may be encouraged to upload their observations and photographs on social media with appropriate
hashtags (#).
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fRr8TehiaTST TRAR faaRet SR Ut (FAQ)
Frequently Asked Questions (FAQs) for teachers

1. SR fenea= varen A 914 fa=res Snfor < ATl J1d UST 4TSl A9 ) BT BRIA?

What if the student asks me name of some bird, which I don’t know.

GERIT ATd ATEI I3 ) Plal exdbd ATel. WIRd & 1000 Y&l SR edi=an Sicisrd! faraes o, & feneafn
[T, 330 Fd Y&l AT SN Saul, JTES 38, HAIH, SR PRI UedTd 19 AR A (AT 131 AN, WATh
U febell SaR |V, TR < e [aereai= | b, YII FUH, e [Termeaivn SRAg! Hiv Ah1es B a0 FST0f
AT a1 veT A7Ta ATy, Jre AT/ e verd JuRfiear quie (Temer AR, SHRAT, X, 14 3. ) HRITST Fi.
qRAIBTIT ATIR HRa el NSERISAT AU ST, AT (873 ARG R yaT). feneaf= veiear ad=me Mg s
B4 AT I AURNGIR fSeTIeT 84, M1 A3 RS TS IR o aR1e YRahiHed UTg AT, Jrel gHedl WK GETer
UefITSSITesT ITATST WS A<l fhdl PTe! 2AchT SRICATRT JFel HBCSE SIH3N WU HTe Al

It is alright to not know the name of the bird. Gently talk to the student about how India is home to more than 1000
species of birds, and it may be difficult to keep tab of all their names. However, if you know the name of the bird (in
regional/local language or other language), you can inform the student the same. Alternatively, you can tell the student
that we can find out the name of the bird together. Ask him/her to describe the bird in detail (giving indication about
size, shape, colour, beak). Point them towards books that may help them identify the bird (See Field Guides listed after
this section). But mainly tell them that it’s fine to not know which exact bird they are following, at least initially. Rather,
they should observe the behavior of this bird and describe it in detail, and then can go look it up later in books, should
the need arise. You can also approach a local expert or get in touch with the HBCSE team if you have any queries.

2. SR faemeaft Qiffas % valt Gu gx ™ 1 veam e Hfie ww A6 AR, TR SR

What if students say they are unable to observe details, because they are too far?

Uefl STH AT BRAN. B e U IRTeed 37Tg, ARIS! JAT90T el (HR1eT0] dva 3rehal. faeneaian A &l =1 BT Sice!
9ol fhar gRa3T SUse T, dET Uell o 3101 B AR 0T AT B4 IR & Rig BId 9T SlodiHl
R0 R 3. IRDBIS [RIETOT HRITAT e U Sl B4 TAR SR, BT U A1 T2, JHe faermeiq
FRIET0T PRI ST 1Y SIS 3 1T el eI HicdTied BR1. UNg Jaed [qenedie garel §R iarTear=dT yeard féhar
TRERT A=Y 7 JATSHUITIT Y&ATd [FRIET0r BRI 313 R i1 o faies, d eI AT, 3730 raeiiad, guan
Al FAeTaTaTe! i R STSTaE aedIa] FRIG. i hosoh! R0 Tewdrd! 5% DT,

Birds move! This is part of their beauty, but one can make at least some observations! Tell them that even in the olden
times, when binoculars and telescopes were not available, people made observations with their naked eye by learning
where and how to find and watch birds. This is oneway to train your eyes to become keen observation tools. Encourage
your students to pick common birds that are easy to observe, but if a student takes up the challenge of a far away bird
or an uncommon bird, encourage them to observe whatever they can. They may have to extend their observation time
to get information about it. Even a few details are important ones.

3. W IS & AHI TRl 3% B 3R o fremeit weftfrferonegm Rraara?

I still don’t understand what is it that students learn by watching birds?

faremeatar veffier HrrreT SR S e BiRTed fIaRid BvoT, 81 e I3 3¢ 3112, a1 Hewid fAteror
BRI TS AT TR U= TURN s dTad A -1211e3 3RAUL. BIvTTS! IS~ Ufhid S8ae 98 id IR PbIsH
Fteror -1, S=Tfres Arfech fosfeol, Arfeci drwsigdd ST w01 7IOT FiHTSl &1 B izred ST . faemr
AT FHG HUATATST ¥ 81 Poll 32, TH AN S HITHHTY, AT FRAIRN G 814 AT a] Aee dad
PN, BTE! IS T T 37T,

One of the main reasons to get students to watch birds is to develop their skills of observation. Observational skill in
this context would mean the ability to be perceptive about the details of a complex natural environment. The skill of
being a keen observer of minute changes, to write scientific descriptions, meticulous data recording and maintenance,
are all skills that are integral to any scientific process. So this activity is directed more at understanding the process of
science. And as mentioned earlier, it is also an attempt to re-establish our fading connection to nature.
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8.7. egraT 311e], qui= 37for farat

4. ¥ I BIBONYAD RIS HFST B4 “Riewq Hma?

Is there some way I can “teach” them to observe carefully?

PIBFAR 30T FRIEATJAR RIS BRI (B B ST, wel, Bail 1201 el G 1 98 THa boses Dlel
TeTd FRIeroT 2Tl BRI |, feneaten HiagfRisar aaR $R1. AR JEdl MR Ths SR (qere
TITHIAT BETOT) IO TeoaTaR foset. faemeaiadl ufier #3 (e ARieieT) a1 TR Hved year=aT dRredids
i &7 godl. B Pell Jrel JM3eT TSIV BHa AD]. AT, YTl Peil D2l BRI AT Hod e
303. Y3 feesert 12 . 9 UE.

Observation skills develop over time and with practice. You can try out some simple learning games, listed in session
1 prior to Task 1. Alternatively, you can ask all students to observe the same bird from their classroom window, for 5
minutes quietly. Use Student Worksheet. Then pool in your observations (behavioral traits of the bird) and write them
on the blackboard. Use Student Handout #3 (observation guidelines) to direct their attention to some aspects of the
bird. You can extend this exercise to the school grounds as well. So students will get an idea of how to go about the task.
Also see question 9 below.

5. SR faremeatan yeai=t = o Hredr ST AR TR H HRIA?

What if students are not making beautiful drawings?

IME ISP gbqlcﬂwl IS HTS - SIS ATG T WS AT IEIFAIS] T SRIRT (YHAS!) Al SIS, 3TThal
o g o ret- Rty Predrd. 39 o Y e s wew L A BT Hife A<, & Hedrd 3iTe.
A farerme i< 3R | bl 3F21T IS HE T@Ia] ol S g4l fdhal quaiies Aiqde] SIRIe Had @RI 8dl. a3d
feremeai= w1 urfges 3ime, ArTacd | i IR STIST 8. T DIUIe! 3 Yavd 3Ries | fermeaian eg<r
HIEIT 1 &1 B! Haid Ya< AFesed I3 Fald ST SUARTT 31 fohdT 21fdres T[u1 AU /e, 3RIE! T8l

Many scientists start oft with hurriedly scribbling notes and keep a rough field diary of sketches, even birds drawn as
stick figures! The important thing here is not the beauty of the drawing, but the message it conveys. Highlight to your
students that the drawings are to help convey a message, and that the students need to convey their impressions of
what they see. For this purpose, any drawing is beautiful! Also let them know that “more beautiful” drawings does not
necessarily mean more marks/points.

6. SR faeneai=ar 991d yedi=a1 aa-ae s BIel U2 3dies fohdl 3l e, SAT T T WEYO) I Hisdl Ad AR
T B BRI

What if students have some doubts on bird’s behaviour, which I am unable to explain?

TS el RIBvITl Ud Hefl U UTg FTdhdl. ‘BT AR Y311 SR T 31165 IR faenea [ ez ueias
ST BT, AT 3T AITARG Hfed! FAwdTd] BRI, & Pl B JFAT [qeneff Sex-edry g fges av 3|
PRI AT A FRIE dUEId 819, 3dTd MO i+ B UTfees 37Te, ATHET i+ H1F araes 3118, & foafevaress
i He3 3 AbBdl. A, FRIeromrn SR, feneai i wrEk SR fefavard Segaar sfie d) g
T YIB! fhar gaR Al qad BT i AB] (Ta] excdiadle). Uy faenegf= Jidier ey
RTEUATYY! il TSTavl HRUITETE ATGe BRI, el BIoK, Jreladle [afde WrERiR AT wfed Feog
3BT AT ATTAR fqenef=n anieei= & e, IS T YIi UrS 2Te] Ueb 319N qoeiiql faarT a1
A 9 Y& B 3. I HAMNIS [Aenedi™ 92 A1 83ie dog [dhal AT, S JETedid W qad Ha
AP - ATATDHS IS SN, JFeTAT Plal 3T FAITH gl HBCSE SIH=ll Aud ATe e,

You can convert this into a learning opportunity. Answering “why” questions would need students to go beyond
observation. They may have to seek answers from multiple sources. During the course of this activity, it is best for
students to refrain from using the Internet, as it may bias their observations and they may tend to report what they have
read rather than what they observe. However, after the observation tasks, if students are keen on finding answers to the
questions they have, you can direct them to books and other sources, including the Internet. But do caution students
about verifying their sources before relying on them. In the meantime, you too can look up information from various
reliable sources, and guide students accordingly. Alternatively, the school can set up an informal “Ask an Expert”
platform where students’ questions are regularly sent to practitioners and experts in the concerned area, who are
willing to attend to these queries. You are also welcome to get in touch with the HBCSE team in case you have such queries
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7. faemeat=h velt sufdT vefifieonaraa SSgEHT AGTITS! BIEl AR YIS B ?

Can you suggest some ways to get children excited about birds and bird watching?

JFI Se¥eaR FIel 3 Ugl, a9d i1 WRANS g SHe Gax gedie o SrEdr. Rl il ARAKIe Jaid
ST verilt ot STRaq Frehan fohdT QAT HIRTITcH TS M=t gedi=il 2Me fhar A1e VhTrIa S3rd, 3Tdhal. Jaid %[,
QRITET T 7RI (case study ) FaeT (ST Rrems fohar ferroan) onfor wre gy siesea ueiae e AT Haer=
TITgEe ET WM. 9ei=] WaWid 3Td W o g (471, JZTHolNT, BIel STl a9ad Icdie, of faemeaiaed
YeiaR BT HRUITATS! DIe! AR NP SIS d16q ABN. & HhaIBIarics AIid! Ueb ATal [yl 318, <l UgT.
You can perhaps look up some relevant pictures on the internet and show them a slide show on some interesting bird
species across the world and in India. You can show them pictures of India’s most colourful birds or make them listen to
India’s most vocal birds and their songs. Alternatively, choose case studies (like that of the Vulture or House Sparrows)
and narrate stories about some endangered birds and conservation efforts. There are also several games one can make
around birds like Bird Bingo, quiz, puzzles etc., which can fuel some initial excitement among students to work on
birds. Refer the listed web resources below.

8. WS faremmeaie & Frieror desean veih BTATRA HIERIH! SRS aX?
What if my students want to take photographs of the birds they observe?

B Ol 3118, UNq (e ard] Brarier feuvy sfi+1arl A18l, g i1 AR, Gd [qeneiss BRI HIeUIRIS! SUHRUl
G 2ADBAN. T BRI AR e Hral fqeneatd JHar 8l . [TenediH Arequ B a1 o i
BRI BTGV 7 8% Y; T feoredT BHHTaR &ef hid doy ifasl. RIS, o faenefi i el droardl
HSY ATE IR A A1d STEIR BRI, e Dl BT, T AT BR1 AT AHRIHD U3 T, BT SUHH
RIGIUITATST HETTSIT SUBRUTE] TR 39, 314 fARned [ a1e <, ol

This is fine, but ensure that it's not mandatory for students to take photographs. Not all students may have equipment
to take photographs, and by making photographs mandatory, some students may be at a disadvantage. Also remind
students that they should not get carried away clicking photographs; the focus should remain on the task given to them.
Additionally, publicly acknowledge, applaud, encourage and give positive reinforcements to students who use basic
tools to do their task. Students should not feel that they need expensive equipment to carry out this activity.

9. wT=a faremeats Fieror Hiered GURe 3R i ATEl, & TUIvATE Hlel 91 37T H1?

Is there some way I can informally check if my students’ observation skills have improved?

& AUTAUITT I i A1 FE T e f= 3-4 sreaeaiviar $eil (FAQ fAWFIIiE U2 4 98 TS $Hoves) §eT HRUITH
[T, 4 fereneafn i avriean Rees g ura e 2T e geam AR1e SR1re1 Q. [ Je o ST
TG 3T AT TS DR AT ATAT G&AT= G S TRNGAR fo3fees 31 &1, o gl

A preliminary way to check this could be by asking students to repeat the trial task (mentioned in question 4 of the FAQ
section), after 3-4 weeks. Ask all students to observe the same bird from their classroom window, for 5 minutes quietly.
Compare their original notes and current notes and see if they are able to provide richer descriptions of birds now.

gefifAieronaTd! & Anfefiient
Field Guides for bird-watching

&1 AT 31T B aTard ST BRTaTeN fhal ‘SATHeY’ BTH B 3T Jal =Ry, Uell, uroft 3ifor faeiia sme o=
SR I (IT1. TS [l W0t BSEIST Had BT, T Hehlo5d Phosed Y T
A field guide is a book designed to help the reader identify plants, birds, animals and other objects of natural occurrence
(e.g. rocks or minerals), especially when they are outdoors or “on field”.

o Ali, S. (2002). The book of Indian birds (13th Edition). Mumbai: BNHS.

o Grimmett, R., Inskipp, C., & Inskipp, T. (2011). Birds of the Indian subcontinent (2nd Edition). London: Oxford
University Press & Christopher Helm.
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o Kazmierczak, K., and Ber van Perlo (Illustrator) (2000). A field guide to the birds of the Indian subcontinent
(1st Edition). London: Pica Press/Christopher Helm.

« Robson, C. (2009). Field guide to the birds of South-east Asia. Bloomsbury.

« Early bird pocket guide (Multilingual). This can be accessed from https://www.instamojo.com/NCF/early-bird-
pocket-guides/

TR TS Dhosod| &3 AT RTehT YRRTh T Geh T STIOT SIS AU WIShHaR SUSHE ATed. i fhHd 500 T 1000
T 37T IT &F ANGRID] M FATHATATS! ST I3 el

The above-mentioned field guides are available in book stores and online shopping platforms. They cost between
Rs.500 and Rs.1000. Field guides in general may be a useful addition to the school library.

fATRIGTEY Secasiel Arfgdt Tid
Web Resources for Teachers
Rrerepi= auiciics AaHe aruRvATRITS] YaTes Tehaiverad SuYdd A 3ied. d AT favarared Arfesd fresd.

The following links are useful resources for teacher to use in the indoor sessions. It also has background information
about the topic.
o Bird Count India: A presentation on “An Introduction to Birds and Birdwatching’, includes a guide to common
Indian birds, etc.: https://birdcount.in/event/gbbc2017/4/

o General Bird watching information in India: http://www.birding.in/bird_watching.htm
o Pictures of Indian Birds: http://www.indiabirds.com/

« Early Bird is an initiative by Nature Conservation Foundation aimed at getting youngstersexcited about Indian
birds and to develop and distribute educational materials on the same- http://www.early-bird.in/

« Indian Citizen Science Project: http://www.migrantwatch.in/citizen_science_projects.php

« eBird India portal is designed for Indian birdwatchers: http://ebird.org/content/india/about/

o Indian Birds is a publication for bird watchers: http://www.indianbirds.in/about-us/

o Bird Count India: Supporting listing & monitoring of birds across India: https://birdcount.in/

« BirdSleuth is the K-12 education programme of the Cornell Lab of Ornithology: http://www.birdsleuth.org/
o Eco Watch section of Teacher Plus Magazine: http://www.teacherplus.org/

o Vigyan Pratibha Student Discussion platform: https://vp.hbcse.tifr.res.in/forums/forum/students-forum/

gegieft Heifdd el
Activities around birds

U ARIE0T €1 SR st STUTRT Qb g il T2, aeivfeh el HRIETor BRoT, © dei-epid fohar foTemsy Sariid
JIRITATS Qb ST ATE 3772, YefRIEvR Hefid Brel SUhHiarad sex-lcdsad Alfed! SUGE &1, 2.

Birdwatching is a well known activity done all over the world. A behavioral observation is an old tool of a scientist, or
just a curious human being. Here are some already available bird watching related activities from the web.
o http://www.birds.cornell.edu/physics/lessons/elementary/pdfs/tm

o https://www.massaudubon.org/content/download/13465/209556/file/PreKTeachingUnit- BIRDS.pdf
« http://sciencenetlinks.com/lessons/look-bird-watching-your-own-backyard/

« http://imnh.isu.edu/digitalatlas/teach/Isnplns/obvbrdlp.htm

o http://www.pbs.org/parents/catinthehat/activity_feeding observing_ birds.html

o https://lifestyle.howstuffworks.com/family/activities/outdoor/bird-watching-activities-for- kids.htm
o http://www.theteachersguide.com/birds.htm
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== & [ Image sources

Figure T1: Bird silhouettes- Pixabay (Public Domain/ Creative Commons CCO);

Sparrow image: Wikimedia Commons/derivative work of 4028mdk09 /Andreas Plank

Figure T2: Picture cards: for Indian Robin (Wikimedia/ Challiyan) and Asian Koel (Wikimedia/ Challiyan).
Figure T4: Group work during follow-up session 2: Adapted from: Pixabay CCo Creative Commons

Figure T5: Challiyan of the Malayalam Wikipedia project/ Creative Commons

el FRIeTUIAEE AT STe gedhrdl gdrdl ATl SR W AT ANIDIT IR JIT=AT Aifosereal (3FRe, JATdeiar 2018
3TN STHERY, ThgdTRT, 2019) FARRT TSI STST 312,

This Learning Unit on observing birds, in its earlier version, featured in the Teacher Plus magazine, as a four-part series
(August, October 2018, and January, February, 2019)
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fremeafard et #1
Student Handout #1

7 ST FCHIET Fe3T AT GRANIA IS qeial [ARIerT vl STfor carearfaset ausfiosr fosfevl, srer sie.

This Learning Unit invites you to keenly observe the birds in your neighbourhood and document their details.

gefifasieror ; sfea

Introduction to the bird-watching activity

BTE! Ja] ATYYT GRTT NG Gefl YR S... ATTST BRI a1 ST TSl JATOT 1 YoeT TR (HesTa 31311 Y&l bRl
TR BTE! IBT, IS TS THSAT HIAa] ATl “BIapla BHl ATqdes AN Hefl Ig S5, AT d1C UTETd 4l
Teft g 1T, < STdaUT Hd Wb NRAT fEATai IrgdTd M1 i fRR1eT01 BroY, 3Rt 3T | vl 2w Treadrd, 31
G edd, AT, Bedld, SSAI, YT 30T 31T BRI DHRATT DI AT I Bl ATV Yedihgd U Plal B
Fehall. IETERNY, Uell & YATAR VIS 98 eid G2l FU[A B BRA. BIel dol, Uall i-ids I AT AT AT SUHHTATS]
TSI SRAT. ST, STUFHENS RIb T goie gl AaTl 81 WeAT (FBUrot fhafthar vell) gearear ardig<ad hRudTd
ST 3ITE. YT & AR AVIR AT 1 Uafl 3T TR YR TOT 15 AR U bTH bR, fUhiaR Teeredl
BT HETUT ITARIIT BHRAT, TG AT THR HROMIT SSRTAREIT HT0G T 13T HRUIT Hgward | YfHeT IR TSdTd. aci--
RT3 STt Sfor wd RTemy RIS SRIT BT Tesd 3fTeses Uab |1er 31re. HToft oifor geft Jier f 2rieaor
3T I bl RIS HRAT, T 3D DIS! IS AB. T, AT Y&l FR1eror Hwagr!

Sometimes you see a colourful bird whiz past you, and you long to see it again. At other times, you wonder when the
neighbourhood crow is going to stop cawing and leave you at peace. Birds are everywhere. They occupy almost all habitats
and are a delight to watch! They sing, hunt, eat, fight, fly, swim, and display other behaviours that leave you perplexed. As you
keep observing them, you will see a story unfold. One can learn a lot from birds. For example, birds may serve as indicators
of environmental change. Sometimes, they have served as inspirations for many human inventions and innovations. For
instance, the design of the Japanese Shinkansen Bullet Train was inspired by the beak of a Kingfisher bird. And not to forget,
birds also play a very important role in our ecosystem by being excellent pollinators, seed dispersers, predators to crop pests
and scavenging on disease spreading animals like rats. Behavior observation is an old tool for scientists, and for all curious
human beings. Animals and birds may reveal many secrets to those who are willing to observe patiently and keenly. So, let’s
do some bird-watching!

gefifateror ; et geryd Maw sifor uea

Basics and ethics of bird-watching

. ST gl e RIS R 31T, degl Rel IITaRET TS §R S V8. JHTT I SEITd ATes Bl Jaedo gall
SRR ST 3T ST AT Feldd Sg ST GG 3l A2, AT AT YTGATT ha Tl
Keep your distance from the birds when you observe them. If you think the bird is disturbed by your presence and it
keeps flying away, then do not follow it.

+ el UrEugTATST SITSfaTSLeA MRl BT de Tebl. Sarexvne, vafl A faqrdr ®uH qefies gl urRdTet g$q
o1 fbdT SITSTeAT SBToUT/BIEN dlg bl
Do not harm the natural surroundings just to observe the bird better. For example, do not stamp over plants, or break
twigs/branches to get a clear view of a bird.

+ ARIET 5T UATAR, PeUIdad fhdl TrIaTCaRad avad dTe3d Xal. HUT 2N, Uidh fdhar ATs[e SAfeaTs qramares!
JSq THI.

Stay on existing paths, footpath, or trails, and do not trample the fields, crops, or fragile habitats.

«  geNfeTor HRAT WIoH ATSHIT U3 B% hl. SR GIoT] SR Ud3l BRd 39Te d) d2fia SIRM-ATedhid
EECIGRIRZZIR

Do not encroach (trespass) into private property while bird-watching. Always obtain permission from the land-owner
before entering private lands.
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e fhar SIRSRIRS B .
Do not be noisy.

T STde ITd FE VLA A1 WTE 49, b1 [hd] T 3osd] THS P bl
Do not feed the birds or play the calls of birds to bring them closer to you.

TR JATSATSIAT R B TR JFRTH] AT Uell Ui fesciles, 3 T8l SR qwel Ul ST ATyl BTehans
PR I RISA feharT TSI, TR JreTe 3ffer vell fayg srapare.

Moving around may not necessarily mean you will see more birds. If you stand/sit in one place quietly and patiently,
staying absolutely still, you can see many birds.

e JoTTTebTooTel Tl fHR1&Tor BRI 37fereh hlcovil BT
Be extra careful about observing birds during the breeding season.

eIl TR AT SRISTa fhdl BREHTSTaw ST ], W BRC gRad Ugl. TS| giqur fham wh1a (gRaal)
CIENH

Do not approach any nesting area or nest. Observe nests from a distance. Use a pair of binoculars or scope.
UEgId B, 37! febaT fUes I HefIE] BTeiTes el

Never handle the nest, eggs or chicks.

eTed] BRI ad Ul BRI H1eul, & AHIUY AT ) Skl SR J¥BTe] UETEl BRI dde e
UEIT BT BTG 3R TR YRIET JAARTaRa Tl BIATIH HIa].

It is generally considered unethical to click photographs of nests and chicks. If you intend to click photographs of
nesting birds, do so from a safe distance.

e vefifRieror S srIa veiEl ey ST ofSt oI werds UTofl ST rdes, P AT AISRT 3. AN I3
B[halTd]. Jrel T Uedied] BREATOde YIBIadUIR ATeld, ATl il .

Potential predators of bird-chicks and eggs like crows, dogs and cats may follow you around while you are walking and
observing birds. Please be careful so as to not lead them to nesting areas.

GeffSRIEToT BT TRl IR fehat fthehe I s TR, g I 3T ! UTdey, 54, 3R, B3 5dTe T dToy
CTa3T.
If possible, wear dull coloured clothes while bird-watching. Avoid strong-odoured powders, creams, perfumes, lotions, etc.

G3ETIT a7, et 31Tfor ar RNIR 1T FHIvTIaTe] €1hT TIglavnN ATe], ara 91 weflfavierai+l H8+ia cacs gifeer.
Remember, bird watchers must always act in ways that do not endanger the birds and their surroundings.

UeT=AT - Ui hUTTITST STURT STTOT=AT T3l

Terms used to describe bird behaviour

UefRIeTor HRATT el Jeies HIel dei Tl e S,

Here are some of the behaviours that you may observe:
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« WROT : 37 70T fdpar qroft oy, fohar arr/droft §H=T vedTesT wRavl. SaT. Hie vell fUaTesT o wRadl.

Feeding: eating food or drinking water, or giving food/water to another bird. For eg: Adult bird feeding a chick.

o1 et AT ITaRYT : SSAT febdl 3T INYVITATS! vegiall AT R el
Flocking : birds grouping together, either during flying, or while looking for food.
IV : UG BTSHad fha1 a¥Td, g IgvaTd el

Flying: the act of staying in the air, by flapping wings or soaring.

RIS : JATSATSAT 1 AT et Arasauare gl

Foraging: the act of searching/looking around for food.

FARH/H « - ATt vei=h (FR-A1e) U Jvard gt

Mating: the action of birds coming together to breed.
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ERC qiE0T : geie ey armor ofST YRIE Taciies 3R 'R SigvaTel Fcll

Nesting: the act of building a nest, which is a structure to hold the eggs and chicks.

TGS : T fhdT a1 vl Uy AT HR0T AT TR e ieicd R el
Preening: the act of cleaning and trimming feathers by oneself or another bird.

M : WA IR GUITATS! haT o€ HRuATATST UTvaiTd (9edid) gaa! ARvATd! gl
Bathing: birds immersing themselves in water to clean or cool themselves

R : TTe faf3me Sy fasrid/ g soarare! ST vareT uell/erd uelt Uha Idrd, 319 aa-

Roosting: a behaviour where birds settle in groups (or alone), at a particular area to rest/sleep.

3 BTHU/HTE "TSHUI : YT HazIdl SdTorerdro
Singing or calling: communication between birds.

qeTaR fdhar uToaTaR g@1 BRI fhaT Sars R0 ST Gefiar FHTIT 3T APl

Territorial display: the act of protecting a tree branch, a nesting site, or an area on the ground. This could also involve
attacking/fighting another bird or animal.

AT/ AT AR U707/ e I U 3T ITe3vl/dIgvl- gediel SfAavies fhar arvaniies sTerdnes

Walking/hopping/wading/swimming: movement on the ground/in the water.

RIRTEA : SISITRIG MBI HRUITATST 3 TSN, Fai B, AR Fdul SATa R W2 fafde ghR.

Courtship: Various forms of communication like songs, dances, plumage, etc., in an attempt to attract a mate.t

qPe
Crown B

\ Beak/ Bill
Tl

Throat

Il 1 YT 3T : BIe! GIRHIGE T
Figure 1 Parts of a bird

STeET T eI qui BRI 3RYe3, TR A GUIHTATS] aRIes 2Nes dTuR]. SaT. Y& TTeodTh S e3 W BIT BIdT. YICTh Sl

AT giexT 31T i 91t &1 8.

When you want to describe the bird, use the terms mentioned above for better description. For e.g.: Thebird’s throat was black
in colour. It had a white belly and a red vent.
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fremeafard) ufFeT #2
Student Handout #2

ell 1: T HITA 3MTR?
Task 1: What to do?

(I : TADT T8 RIS FahTasl, U STIOT HEAThTo!, TR JMMSaS ; T A0T HROITT el

(Time: Ten minutes each, in the morning, noon, and evening, for four weeks: individual activity).

fremeaiaret a3t # 1 9ed AiRaeaTyETor “gaffRieror: Brel goqd e a7 uel” dissiigded ardn

Carefully go through the “Basics and ethics of bird-watching” [Student Handout #1]

1Y JreTes! vall fag ATd, f2l 2TebedT AR fhdl BRTSTaw YaTe ! YRIET ST fHasT
Choose a safe place in the school/near your home, where you notice bird activity

T Maseredn FRIE Weaa RIS Fhlosl, SURT MM Heardhreo! T8l 1 BIvATE! Yl yedredl i
[AGRER

For ten minutes in the morning, noon, and evening, spend time observing one species of birds, from your “observation
point”

o1 98I Yeles Y S R, fQsTid, dw, §aTH, gadme I 3107 gefifRleronard! gt vderal diarad fog
RURECIRIENIN R

Write the following header information in your notebook: day, date, time, weather, location, and for how long you
carried out your observation activity

= I8! BIerdTes 7 BRI, 2ATTYY Y& (R0 HR1. el il g8l (g HIal
Observe the birds patiently and quietly. Write down everything the bird does

feremeairdt a3t # 1 Ue1. 1T vegiea acTd Ui BRUITATS IR 21es” 31107 “veil srqyd” yrieel) wrfeei
Aoyt 3fTe. el auie RaTT fohdT 3 IS &1 WLl arRuITaT 9 6l

Refer to Student Handout #1 titled “Terms used to describe bird behaviour” and “Parts of a bird”. Try to use the terms
in your descriptions and drawings

JreTosT el ST faI T, T Tl Rt ahTeT AT Tt |IRTHAT AT 2T, JReTed] Ml S e, TR Jral of Forsl $97q Frdhell.
JH T3 U GaR 03, IR BTe1 8Xebd A8l ol Hradrr, gl of Uifees QTaR 31fire et &

Draw the bird, as you see it, and label it. You can also colour it if you would like to. It is alright if your drawing is not
beautiful. Focus on drawing what you see

SR QT ASTSATAR, JHeAT R0 SRIas B3 gardd Jaea geel Ngaeres 3¥Te o) AT Artafier”
[fremeaiardt uf3ret # 3] A1 IR JH=AT A< ITST BT

If after one week, you are still confused how to document your observations, use the “Observation Guidelines” [Student
Handout #3] to make your notes

e : JeS1 veAT Ui A AT fo3g 2T, STTOT 3ffereh AR qui HruarITd! gl X@fra, feral, ded gearai=n aruR
DA AD. IR A T DI Jre] TETE HIdoodrd 10T R T8I A1 Brat i o S I3, AT e BT 3707

AT BT [FRIETV] PRITST BT JreTT S8l HfTeUer SR des vedTd fFRIET0T SR 31e3, AR e <! hva Al

T UEITE G fohal AT gaIaE s Jralesl QaTal ATfa=aqu] s Tfees! o, o fosg <.

Tip: You are free to write the descriptions in your own words, and you can use drawings, illustrations, flowcharts, etc., to make
detailed descriptions. Let us say you are observing a House crow and after few minutes, it flies away. Make a note of it and then
continue to observe another crow. You are welcome to observe the birds for more than ten minutes also. Write down what you
find interesting about the bird or its behaviour.
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el 2: Tt MBaatear Afgda wra w=mad smg?

Task 2: What to do with your data?

(T : 80-120 FAFTC. Pocll 1 AR IR ATGaSAT Bl Pell Jrel T BRI T RIerhiaaad Ha 2Tehd).

(Time: 80-120 minutes, to be done four weeks after the task 1, group work, along with the teacher).

1.

TR UTfgesed ST gall S qife el 3fle, TTeRIaR U T g+al. ol FRIeviges 9] $e.

Form a group with your friends who observed the same species. Discuss your observations.

. QT FrhY U HROIMIST Ara ufed fIoies “il 2 AIS! ANIGaid Y3 JiET aTaR BRI ITeR0NY, IS

Use “Guiding questions for task 2” listed in this handout to compile your findings. For example, for each question listed
in the “guiding questions’, list the observations from all observers.

TR YIS, TN el FRIGAee ARI- g 3@ uardl e o]l
For each question, try to identify the similarities and dissimilarities in your observations across the group.

3731 I1EY faaRTd =1, a1 SITATe! 1 BT R0 ATl TR IS . SETERuNe, BIdesT had dhleodT T 31T
D17 B TN N BT 0T RETST 17 8707 3112 ?

Look for aspects that you would need to make more precise observations for. For example, is the House crow only black
in colour? Or is it a combination of grey and black?

g : SR JreTes] aTed e &I gl ARIeT0] BHl 31Te, AR Jre! 375 &I o <19 TGS [FRIET HRUT, Aleg SdT. TR Hell
2 AT BAIATE 78T B,

Tip: If you think you have less data/notes, then continue your observations for another one or two weeks. Then repeat task 2
with your friends.

Fell ? ISt ARTE3NS 93

Guiding questions for task 2

1.

10.

. UEITSHT BT ST THRIAT TS ? (ASATT BiEhaR, WieThewl Bigidr, o

YEATHT el ABdl S Ulie) 3ATe ? (&I, ST, SIRFTER, Srerdr)
Where did you usually sight the bird (grass, shrub, ground, trees)?

T I I JreTest Ualt 31fdres el faest? ql 31t |fshd bt Blan?
Which time of the day did you most often sight the bird? When was it most active?

oo

H9IIY)

What kind of perch (higher branch, lower branch, ground) did the bird prefer?
U&T aRT A6 TebTd ST BIell bl <1 Tl ATl ST I e3el BIei1?

Did the bird stay in the same spot for long or did it keep changing its location?

Uell ggcIh dBT B WA faTe31?

What was the bird most often seen eating?

Uell UeheTd BT ! AHBI BIcl?

Was the bird social (moves in a group), or usually seen alone?

. JrTa faeses vell e SIS Bid ®1? (ST R/HTe] fdhar /R fdbar #rl/are fohan e ualt ga=an Siirean

TEITAIET ).

Were the birds always sighted in pairs (male/female or male/male or female/female or with a bird of another species)?

. el Tad=T ST 9eaed araRdTT fd gidl B1?

Did the bird prefer to be near birds of its own kind (same species)?

Uefl, SE=T STIci e e aiad gicll &l ?

Did the bird prefer to be near birds of different species?

el XU TATST bRl BIcT (ST 2ied ETesl feheT TMefs |Te30T) Y 2t BIel?

Was the bird very vocal (makes a lot of calls/noise) or quiet?
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11. 37T PIOTT SfdP TTHITRIGR (AT ST QI Yell, GA=AT/ Il ST gafl, $a= JTof) gere AfaRihar ag
JATAH?
What were the biotic components (other members of the same species, other species of birds, other animals) that the
bird interacted with.

12. BT AAID TCHIARIGR (STS121, HIkT) YedTe TR IshT TG 3MTes1 ?

What were the abiotic components (water body, soil) that the bird interacted with?

13. TS eI R AT SIRT UTE T & Tt 17 SReaTd favel vefl 81 ?

Did you see any nesting sites? How many of the birds were nesting?

14. JRTSHT e IR (TR 41 IR SOS 3R] $a drelldbR TR o, Riege) el AR aiees $17
Did the silhouette of the bird always appear the same?

15. TEATHT SR BIVIT STgaarel (Fell/Joll/FRASTR qrof) Hich ared sl &17?
What were the life forms (birds/animals/reptiles) that the bird seemed to fear?

16. 3721 HIOTH STawy (Feft/vmofl/aacom groft) e, St gedrat Wil ared el ?

What were the life forms (birds/animals/reptiles) that the bird did not seem to fear?

17. SR AV ST ATH] TR el Ig §- S 81l H172
Did the birds fly away if human beings were close by?

18. TFe! Alqacses Fald IoTa [+RIeTor HiI.
What was the most interesting observation you noted?

19. SiegT JFel edTe FIRIEr SHRId 81T, deel JRle] Y&l BIv Pl (ST TRTS, WIS fUdhdhad el
Harest?

What behaviour (foraging, preening) was seen the most often, when observing the bird?

20. TS UedTel Qe fs1icli= ST sfase! 3fTg 17 <IeeT fahelt geft fastic o g2

Did you see any roosting sites? How many of the birds were roosting?

el 3: T Asaetet amgdt Hfie aisol
I> Task 3: Refining your documentation
(I : 80 TS, el 2 FATHAR Ueh o &I TSI &1 el T, Rlerehiiad Hrra)

(Time: 80 minutes, to be done one/two weeks after task 2: group work, along with the teacher)

1. 99 FEHR URYUT BRUIMET T BRI, JAT Al e, el Hed T o (mind maps), FSETE (AT,
e (FAfRIfer), w33l BIe (SISHIaH) Il FHER B8 ABT fhd1 gaea! e, et fesforean Aaad
DIVTE! G2/ AT IR ATGR B 3l
Work towards refining your documentation. You can add mind maps, flowcharts, flash cards or present your
observations in any visual/audio form in addition to your original writing.

2. SR I 9eTd Ut fARE fdhar Io1eh acie uife el 3o, Ok TaE S Hd dURle o ATSHITd U 3f8ars foral.

If you have observed any peculiar or interesting behaviour of a bird, then write a short report on it, giving exact details.

31fdeh Agar

Most Important

JaeT Alal, IR AToas fdhar el Jffird drerean FRIevTeaR e ST, TErel YRIBI fhdl Ser-eawad Sl
3N SRy e ATfEd! JodT Aia e TATdl.

Your notes should be a reflection of what you observed over four weeks or more. It should not be copied from books or the
Internet.
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foremeafaret uf3eT #1 A&l aR=y S fEores Fa RIS 2168 ITIRIIET T BT (ST, I TR fhAT TR

EEIREEIEE))

Try to use the new terms that have been introduced in Student Handout #1 (For example, see the italicised words in the above

interaction map)

JFETe1 31T dTed e Bl Jrel STHd e ATfed YR3M 18T, IR ] BIel Afdd saas vedid e gre Sar.

If you think that your data is not enough, continue the observations for a few more weeks.
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Figure 2: Templates: Example of a possible flash card (left); an interaction map of a blue rock pigeon (right)
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fremeafard) P #3
Student Handout #3

Feror ARt R (qaiE)

Observation Guidelines (optional)

T FRIETT hoy el UeTaE e I, B, dheal MMM Ho &1 ATl [e58].

Write down “who, what, when and where” about the bird you observed.

qelt B HAd rar?
What was the bird doing?

Tefl 3= 3N BIAT B2 JHATH, HS?
Was the bird looking for food (foraging)? If so, where?

&l a_Te3T I 1 S BIel?
Was the bird perched (sitting) or flying?

U1 BRC gl gl diiees $17 AEe : uegied
ERCHATSTa® [de5dpes SIS e, Tl TRET g Uel.

Did you observe birds nesting?

Caution: Never approach a nesting site. Observe from a
distance.

Gell o3 81T bl ST ARG BIe1? Geil aTesd fhal S
R AR ST TS Al B2

Did the bird walk or hop? Do you think the bird could walk/
hop backwards?

veft grgar Jrel UTie el 31Te o172

Did you see the bird swimming?

el U des Yebc e UTBId BIKI P17 SRICUTT, P ?

Was the bird staring at one place for a long time? If so, where?

ERCATOAS &I dcd H¥ Bl ? BRCATSTd® BIvT Bl 2
TR/ == Mfor/fdar wr<l/Aen

How was the behaviour of the bird around the nest? Who
was present near the nest? Male/s and/or female/s?

YTl Xaddl STABTS &1 3MTEe Brd BIal?

Was the bird cleaning itself (preening) or bathing?

Tl SR, T, WIS 3RS I D172 AN, BI?
Did the bird seem restless, nervous, calling loudly? If yes,
why?

U U S8 ARG Bl YR ARGT? well ol d
QTOGRETeS! EIefT 2

Did the bird take a dip or a dive in the water? How long did
it stay under water?

Uefl BRI TSoedl a%] Sded sIdl $I7? (HIeAl, PIUS,
IR, TRT, 91, 370, TS

Did you see the bird picking up things (twigs, cloth, plastic,
wires, grains, worms, stones)?

el TET T BIdT 12 AU <l BT I BIe1?
Did the bird feed on anything? If so, what was it feeding on?

TFETST 3 dTed @l TIRC IIIUITAIS! Uall A1feed ST v
BIAT? AT, BV ATfeed ?

Do you think the bird was collecting nesting material? If
so0, what materials?

TeIT YT R qeTd] TETe] Sl SRIGedTd Jrelal Jedd
D17
Did the birds show any signs of “territorial displays”?

el uTof RITIT H17? SIS, o ?
Did the bird drink water? If yes, from where?

geft TapTer STRN fasticht &t giam 1?2

Was the bird resting in one place?

TeIT T Ry USRS febart fsreheedt 1?2 &l UepT TTTaR SHT 81T T2

Did the bird ruffle its feathers? Did the bird stand on one leg?

qeTe QT fAfTE def greTest Ty afres 17 el Il YepTel ST I 1?2

Did you observe any peculiar behaviour of the bird? Was the bird continuously in one place?
Uefl Hich Bl AT T=RIA [GHS H1? vefl ST BIcl H172

Did you see the birds mating? (breeding) Was the bird sleeping?
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TEITHT SEAT BT fdhal ST ST gre! giiges &17? Al
ARAR HR Bl D17

Did you see the bird urinate/ excrete waste? Do they do this
often?

&I AT Jral UTfees 17 RIS, HIVTAIE ? FeTsd
ELREN

Did you see the bird fighting? If yes, with whom? What was
it doing to fight?

q&fl vt feaa B
What did the bird look like?

el T fId 1T, Tl 9Uie el A1 B e sIaT, T
R BrevarT g B

Describe what the bird looks like. Try and draw how the
bird looks.

qeTeT ATl fobefl die BIedl? gerean il e Bl
g, AT ) e,

How many toes did the feet of the bird have? Draw the
arrangement of the bird’s toes.

eI 3Th N hdel idl?
What was the size of the bird?

geT |ald dfRrsequl Seror i,
What's the most prominent feature of the bird?

gefl AT TBBITUET BB BTl b HIST BT ?

Do you think it was bigger/smaller than your palm?

GEITAT N7 BIUTT BIT? NIRRT I TeodT T T HIvTd
BI?

What was the colour of the bird? What were the colours of
the different parts?

RRICISEINETICE BRI CHCIN G K CIS A EA K W
Can you guess the height/weight of the bird?

e Sl T T HIUIT BIcll?
What was the colour of the bird’s eye?

TegT, 1 g T v URARTEN Sooq Suardr gge bol
1T 17 ST BT ?

Did the bird try to camouflage itself with its surroundings?
If yes, how?

g STTeie d Yeft feaTIesT TR 3iTed 6l ? e,
T UHHBTUET B I fadTd ?

Did all the members of the same species look the same? If not,
how were they different?

GeTeAT ArEd quie RT AT oS BIal. gedrd 3/ B
AT, 3R JHBTAT d1el ?

Describe and draw the shape of the bird’s beak. What do
you think might be its food?

! UhTa ST e YedHelTes IR SATOT AT AT Tebeg 31hTh
H1? B ?

Could you tell apart the male and the female of the same
species? How?

qeITed] U O BIel. Yraidn MMHR SMOT 7 HIvr
3Me?

Draw the feet of the bird. What is the shape and colour of
the feet?

T ST HIoTTe! Ueb Gafl (AR bt A1el) ga=amier I
3N MHYE A BT HI?

Did either member (male or female) of the species look more
colourful than the other?

q&ft sIomEIEd B
Who was the bird with?

YT JATATST BT BT
How did the bird sound?

Uefl gaheT BIAT Bl JFe! ATAT TN IR ST BIdT. TERTe
T RN/ STHTR .

Was the bird alone or was it seen in a group? Give the group
number/size.

Uef 3 TTad BIdT & ATS OTohd BIdT? AT, T Jof
PNI.

Was the bird singing or calling? If yes, describe how it
sounded.

Uell e / T ST Jrelal favies B2
Did the bird tend to move in a group (flocking)?

&l TS A HTe3d BT Bl ?
Was the bird continuously making calls?

Uell el SIS [Se3T BT (AR ST AIG, 7R AT 1%, AT
Afor |7} feba =T STICiea geTeaRiea]) ?

Was the bird always seen in a pair (male and female, male
and male, female and female, or with a bird of another
species)?

eI 2ffosd qui BT (et Sl fohar et Ao e
JATATSTEES B (3813 ? (A-<-d, BId-HTd, TU-7U).
Assign a mnemonic to the bird’s call. (What would it sound
like if you wrote it out in English/Hindi?). (Che-che-che, caw-
caw, houp-houp)

29



Exploring science and mathematics

gefl ST 2eATd BIdT ATd UhTd ST 9efl 81d 61 ddTeodT

ST Ueft 81 ? TCTHE i+ YA 131 oy ol TR fshara
O .

Did the group comprise of the same species or different
species? Describe the interactions within the group.

eI STATST BT BIAT? HER, TS, Hhal, AIST, TSATHRE.
How was the bird’s tone — melodious, sweet, harsh, loud,
screechy?

eIl ST UETEN WTUGTaRIER AR AT SITes! BT feba
ST ITUAT Y&ATa] YIS AT a3l db1? (IS, , Dicd, I,
FRUCUIRT U0l

Did the bird interact with or get chased by any other animals
(e.g., insect, dog, reptile)?

STegT el I 81T fhdl S gic (fdhar aIe! HRATT) el

218 HTesl BIeT B17?
Did the bird sing when perching, when flying, or both?

eTed] IR CATSd e g} IO Ut fdhar veft 8 H17? (SR
UTfEes STATH)

Were there any other animals or birds near the bird’s nest
(if observed)?

RIS 3 U™ [&qes Bl Bl JRTAT dIces, QI [T fferd
el UehHD NI HaTe DR 3ATed.

Did you find instances where you thought two or more birds
were communicating with each other?

A veTT ey Bkt & (e Ui STarst Uhas! &) ?

Were there any chicks (did you hear them) present?

Teft ThTUeT STRd TR 3TTATST Bhled aIdl bl ?
Did the bird make more than one type of call?

TETo1 9eht o farem

Where was the bird seen?

T ueht e AR
When did you see the bird?

eI URART 2 Fret favat 9o+ &t
Describe or draw the immediate surroundings of the bird..

Tl hosedT fFRIeToTET fead, ARG, 968, ST 31T i Tas
Mention the day, date, time, location, and duration of
observation.

Gefl JreTel Ae s fawd BIdT &l A1 BT AR TSR]
BI?

Was the bird easy to see or did it stay hidden?

geft =gl feaar feaaT of I3 fegar?
Was the bird commonly seen during the day/night?

JRT Uall YoeT INETIAT [ehell dob SITAT?
How long did it take for you to find the bird again?

vell ATl feqawR S Bid &1?
Was the bird commonly seen through out the day?

I v e el 9o Pos? e |yl
DIAEAIHR qra vell RT3 Yo (ST eI, el
S PRI

How long did you watch the bird? Also mention if you
observed the same specimen for the entire duration of
observation.

ST G 1. TAHE S / IBTal / SIER / I /
PRS / THC / Argesrd / &S / drae! BId H17? ATl ATIHT
fepef B ?

Describe the weather. Was it cloudy/ sunny/ warm/ hot/ dry/
humid/ shade/ cold/ windy? What was the temperature like?

o o

vell $o UBRIGT FHRISl; HSR,
U, UT0gToIdes gearal faaroft?
Where was the bird sighted: tree, ground, grass, shrub,
waterbody, etc.?

SR, ITadrd,

Ul Jfehepar bl RSl Mole1? Adhlol, GURT &I
TP Too! ?

Was the bird more easily seen during morning, afternoon, or
evening?

qeTA MTUTEL FHIVI H&T0T (IR UIRTIAT FrasTest |
What other signs (evidence) of the bird did you see?

TET TS5 es | U UTE RIS FasTes 172 Jre Tl ATIS o5l
REIECEECNEIUICERICE

Did you find any discarded feathers? Draw and colour the
feather you found.

JRTe veaTd] s faesl 172 ford aui &,
Did you see bird droppings? (body waste)? Describe it.
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TegT U Q=T 3RIRTT DI HITIRA TS c3es 39e3,

AT JFeT QTS Ba DTS Dl ?
Can you guess which body part the feather came from?

SRICATY, veTeg] s <97 37107 Tey b gl ?
If so, what was the colour and texture of the bird’s droppings?

TG UedTedl Uideid oW fadey $17 3redrd, ual
SR aTaRoTRT BT &1 qrorgeft, AreTad IS BRI
D17

Did you see any bird footprints? If yes, can you guess if this
was a land or water bird?

! UedTe TR UT(ges 17 TSI, BRC IV ST 8l ?

Did you see a nest? If yes, what was the location of the nest?

TETET Hd el g UIfe el 318 P17 ST, dl 4 &I SISl

3rYd ST veft BIdT, B SMIIUIR SR vaTe g greTe]
feeres 1?

Did you spot any other signs that indicated that a bird was
there?

SSIEIN 3N grelal gred ? A1agT $ A AT JH T 2Tdl
W3l B TPl

Did you see any dead specimen of a bird? If so, how do you
think it died? Caution: Do not touch dead specimens with
bare hands.

feaiereR valt s FHea
What did the bird do at the end of the day?

veTeT fsrielt o gt uifees o172
Did you find your bird roosting?

T fastich U™ & e garda?

Did it roost alone or in a group?

A et ypTa ST fhar sTeTaR fastich grara o172 sRTeums,
F3?

Did it always roost in the same place/tree? If yes, which one?

SR e} TeTd 81T, I) AT el Sk yeft gl &l
ERCR RN

If in a group, were the other birds of the same species or a
different one?

gef fasricht w0 o BidT, T IO BRI

Describe the bird’s roosting behaviour.

< U ATITS BR BI DY AT B ?

Did they make a lot of noise or were they quiet?

eI fasrich= ST SITfoT TR ST AR 3118 1?2

Is the roosting site and the nesting site same for the bird?

gef) fs7ich) SuarTe) SRRIST SRy Aol Al B feawr
ERCRCICCIR I

Did the bird come to the roosting spot at the same time every
day or at different times of the day?

GESIN
Table 1

e : vl SR AIGIATAT JHeT Ao TN 1Y A, JHD W&l e YedTaR - el ATl JTSaTSedl URERTHSE 379

1. RIS GedTd HRUARITS] aXies Yo JreTe] e o T UL faoies e
Note: Feel free to address any other aspects of birds as well. Direct your attention not only to the bird but also its immediate
environment. The above questions are just meant to serve as pointers to initiate your bird observations.

& ATfefaien
Field Guides

e Alj, S. (2002). The book of Indian birds (13th Edition). Mumbai: BNHS.
o Grimmett, R., Inskipp, C., & Inskipp, T. (2011). Birds of the Indian subcontinent (2nd Edition). London: Oxford

University Press & Christopher Helm.

« Kazmierczak, K., & Ber van Perlo (Illustrator) (2000). A field guide to the birds of the Indian subcontinent (1st Edition).

London: Pica Press/Christopher Helm.

« Early Bird Pocket Guide by Nature Conservation Foundation (Multilingual).
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gt Hia

Image Source

Image 1: Adapted from: Pixabay (CCO Creative Commons)

gRigre
Appendix

G T STVATHTT AT BT I 2Neheil ? T ekl Uef RIGTIRRAT B TATST da 3107 Sl Bl 2Tdl ? Sfaed
FHIAAT ST STV ST o] Ui fauii= Tl B3l STARN TS e ? AT Hefi e I dral ST R sl

What can human beings learn by studying birds? Why would one want to invest time and energy in such an exercise?
How does the understanding of birds enhance our understanding of the world around us? Here are some learning
possibilities:

yeft - TaiaRue <3fh

Birds as indicators of the environment

3ITIUT AT FEAUITIT ST T8l AT Peliged ST GATEROM JFSH 9863 3705 Mad AT AR G268 AT
3UATE ATE!. HETAT TSI, AR 8 BIHa@Il i ST ST ShHibTT <31 JATe 30T AT NI qIiaRomaR
BIUR YR, 3T Siafafaerar Sefrd T, 39 d1ed siied. Serexvnd, sifadsar auiqed farsi=h e e
B ST MR, BRI FERS HosedT STAERI Hi FTAI. 3 AR 3Me5 3T DI AHTII0 SHERIAR ATTHI@R
HRATT S STIFSHTD (]TE, A9, IV SITE T SEVTAR SUIR HRUATATST fes STV e AR 3iwe) 3ime fes
ST, A Rremsiard] Ayt SR, el STWITAHET IR JEITaNies Head] HATeal WA BIVIRY a1 ATOT Vatorea
g1 Jieared Hae fOxg 3iTes iTe. AT Fersis 7 Wgio) oI A $3f WA 34 ATe5 S, Tediawics
qITaROTTT TS UM=AT SRyl EEIN oo 3T|% Sl ‘hlogl, HIGIATT WV QI-HTHITR HTHTER ST [Hor=aTd
UTeId Uefl TSI ; @roiaed) (9 M / fdvan sree AMTadTS S arga THT0T a6 edTd Teid el 7 Sird. & a1,
ASTATSTET fauR STAaTd.

We live in a rapidly changing world. Humans have modified the world’s environment in drastic ways, and India is
no exception. India’s population is the second largest in the world, and its impact on the environment, including the
biodiversity, is rapidly increasing. For example, the population of vultures has declined drastically in the recent years
because they feed on the carcasses of cattle treated with a veterinary drug Diclofenac (a common drug administered
to treat the symptoms of inflammation, fevers, diseases, etc.), which is toxic to the vultures. Following this decline,
some studies tried to draw a connection between the increase in the number of stray dogs (which fed on decaying
flesh that was now left uneaten by vultures) and the incidences of rabies across India. Birds have also served to warn
of environmental dangers. In the olden days, coal-miners used to carry caged canaries (bird) while at work; the canary
would die if there was excess methane and/or carbon monoxide, which was poisonous to humans as well.

31T, Li?ﬁlhlthlc') AT S AR5 o] AT0AHE Uefl & qATaRug SE 3 MTo! G2l U BIH PR 3T 3B
SIEMSHENUIDR ﬁgsﬂq&wwmmwulqhﬂ\&uqoﬂmlHmnwlﬁ&udﬂmﬂﬁ%‘cﬁmmd veflewies o T fSehTof T8
defies STt IR e | AT, IaTeRone, SIaT TR Hosed] Erﬁ@'ﬁv—d gl AT fahTa
IRIGICTT TR TEB e SITAT. IT YATARUIT a3 AT SUGET BT SITeh! T A6 IT e e
HIIUT 3T, Plcd g Ut WIS Sahid simedr. fha yedizan ardi=ar snaRhe fafdedr & i
TRV F0Tord ST Jefa’les (SPIER) Iea =l ST G3ld e, U yedid FARIeor s M
T TG, TS T TR S TE 3 qad i<l IR0 SATOT 01 AT i Avar F21eqo1 fesd. & 91 gedi=
I HROATATST AT AT ST fhTT g 2T IRGUITATST HE<dT 31

Today, as some of the best-documented animals on the planet, birds serve as indicators of environmental change;
sea bird health informs us about fish populations, for instance. Birds can also tell us a lot about the history of the
places they lived in. For example, the beaks of the famous Darwin’s finches evolved because of extreme environmental
changes. These environmental changes reduced the available food, and the beaks of the birds evolved to consume
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different foods like tougher seeds, insects, etc. This diversity in the shape of beaks thus, is an indicator of the history
of changes in their environment, that is, in Galapagos Islands (in Ecuador). So, by following birds and learning about
them, we are trained to notice changes in bird behaviour and their presence and absence. This knowledge is critical to
CONSERVE BIRDS and maintain healthy, sustainable human habitation.

WAl Ao gedl dean

Declining sparrow population in India

o ST Sfe fSeToll faxg ATt ATfOT <1 AT STEAATHE SR, UNg el PIe! auid, ARG Bl ]
ST Foroa &g et AT feban vt <R 4l STl TehIR e BITes TR, AT “RICTST WK1 Hiotde”
ThITAT SIS [Hales. 81 Ueh AR fIe Teheq 31 ol a1 -Teked (¥l ARSI AT Agearres! Fel oy
el I B HROTAT HRAT i+l ez BTl HTAT A2, R ARAR[A A5l SIR] AgaTesd fI5HT ey SIfoT
T RT3 U] IATATT XaaUTd feehT 318, Blal Ye3Nid vt HRear wHl SIedrd WE ey 3o, X AT
PRI IS T SR STOT Fed] WIRTAR AT, T FbpTesiaRad, SR v W dIequarTe! fddT gdad HRuIRIe!
3TTeh AT HRUATC AT 3Tl 3Te AT http://www. citizesparrow. in AT HHTRIBIAT He 2.

Sparrows are common across the world and are seen alongside human habitation. But over the last couple of years,
people in India started reporting absence or fewer number of house sparrows in their areas. This motivated the Citizen
Sparrow Project, a citizen science project spearheaded by Bombay Natural History Society, together with a group
of nature and conservation related organisations. They analysed over thousands of reports from all over India and
summarised the collected information in the form of a report. Though it was evident that some regions did show
dwindling sparrow populations, the reasons for it are still unclear and debated. Based on these results, several
initiatives were proposed to increase or restore sparrow populations across the country. To know more, visit: http://
www.citizensparrow.in

geft - o fRreren

Birds as teachers

e, It SaN STd SehivHTo, 3T ATd] INTATST 3T Tdh I=RITS T Hife TfoT IR on feesobt 3mme amfor
< ST TATST IR UITAT #U[ BTH DR ST 3Ny AT Y& SSUITT &Fc0s URA T3 e 31Tg. el Jarieirdn
371 B3l TATRT BRAT, Bl HITHATATI S TR FHRIT AT T AT TSI TUTS HHATUIE Aredes! e AT

REIEEIC) ﬁﬁwwéﬁwﬁaﬁﬂw@ﬁﬁﬁ A, AT 37 TSI, 37 JRIch DRI, 375 U] SeATG TS STBRUT
FEU[ IH BN, Uefl pepel BTdps ArSUIT fhal BITHIT ThSUITIE! BIH HRA. ATSHIT , TeIi1 A= 21Y
FTAUITET 3H ATEH IThid B3] 341%3, IARET 3 ® ARG TR S e 3T|%H ST ATHAT YT T
3ITSTE] BRTAT ST YeIiedT Sloodidl &R Yae! 3R 1 il AT Sleodiual fheliaR! 6 3 bl E!gﬁ‘cﬁt[&ﬁ
THTRTT ST | JATOT A7 YTE AebalTel of HS UTg 3ebel ATe!. FAUN B IS I 2Ab S| Peigwad SH-1aR
WWWW@ 3Dl GEdichg URT 8% RIGUIrars! il 21y HugrTe! SR dTd! 3fred. STIHele
TR goic (}*‘Iﬂl AT HRUYT Q?J ST ST MRS f§es ST TeT goic ol FHINT AT AT
FHRUGT IR0 T (FhTthaR vell) vt reiasad Gaos!, ST Joie o S11ed TTHI AT SHolier aTe 3TTe.
Birds, like many other components of nature, have informed and inspired many human inventions and innovations,
and they continue to serve as a source of inspiration for many others. The invention of flight was directly inspired by
the capabilities of birds. The simple physics problem of how birds transmit their complex songs is solved in a manner
similar to many modern-day information technology systems. The extraordinary diversity of birds is reflected in their
diverse beaks, which serve as tools that can probe, crush, filter, etc. They also at times serve as wood- chippers or insect-
catchers. In essence, birds have evolved many tools millions of years before humans invented them, solving many
simple design problems that we struggle with even today. The eyes of birds possess capabilities that are far superior to
those of human beings. Most birds can see colours and portions of the light spectrum that we, human beings, cannot.
Falcons can see a small rabbit moving on the ground from hundreds of feet in the air. The possibilities of learning and
inventing things inspired by birds are innumerable. The Japanese engineer, responsible for designing of the Shinkansen
Bullet Train, was inspired by the beak of a kingfisher (bird) to redesign the front part of the bullet train, which made
the train more aerodynamic and energy-efficient.
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TRfRAfde derimed geai gfadr
The role of birds in ecosystems

3MIATST TS ST @l Uelt fdh Trera AT e JHdr SR, o7 yell Siframrrar Ush de<daral diedies
AT & JFeTe] SIS 3ME H1? o Hos WIS IMVT 9= TR H3ad a8 TR G Sauard de<dra]
qfHPT Foadrd. GAuell (SAr I RIS Bid THIR ), quivell (Leafbirds), TSATAT (White Eyes) . T&fl
IRIOT TG YUITH HEd BRI ST AT BTG ATHITT 815 bl 3TTeh Uall BTNBIR Dbl Wi AT S
Plcd R AT, fUHTd JHA BIVITITG HRETT BRI, Gadl, AT DHich-IRIb el YT, A 3FTdh
TEIIT favaTen Bl 10T < i< TeH e SATATAIT AT BIdId. JTICAT] AT es eI B araddl Ages 0T
AT BT BT BIIG] Blsed ? AR, DHTe! Uafl RrepI-veafl 3Y AT IR SR Uall TRERT FHS BRIV Tl
STUHTSI SR, TR SFAARG DI ATl Y HepT 3 He<dTd! 3T, 2AGCT, T el 0] a3 h 31T Dl ATch
Sl ST AT, ST AT ATl Srcs o e 31ef JevdTa] T Bhesl 3118, i+ (FAia] U Aigard
YRATI 98T hoves 3. = ¥ifde dica™ 719a G A YRITST STial, 1 fHamia radrn e
QUi STOT FHTEITTE! AT U 81 3797,

Although we are commonly taught about birds as pests and eaters of crops, did you know that birds are also a valuable
part of a habitat? They play critical roles in maintaining forest ecosystems by eating fruits and dispersing seeds. Birds
like Sunbirds (that have thin long curved beaks), Leafbirds, White-eyes, help in pollination, and may thus benefit the
farmer. Many birds eat harmful insects, and serve as biological pest control, protecting crops from harm. Sadly, in the
era of pesticides, many farm birds are being poisoned and are disappearing from their regular habitats. How might we
save birds on farms, and how does this benefit people? Additionally, some birds can be apex predators while others are
scavengers. Their role in the ecosystem food web is of paramount significance. Lastly, it is interesting to note that many
philosophers and scientists who have tried to make meaning of human beings’ relationship with nature and all living
things, have cited an aesthetic (beauty) dimension to valuing nature. Human beings are often filled with wonder by the
physical beauty of nature, and derive a sense of fulfillment and satisfaction when amidst it.

TR FTeRA=1 Hefad szt faefla ot

Develop skills associated with scientific literacy

TefRRIETor HROT ST T 7RI BRI A (el FARIeTo HR01, SFHT H1evl AT TRNGIHS Bal U--S- Udhrd
STl Uefl aiTes AT o172 o GehHeh e i oTed JATed ? AT 2116 fdha JATaTST ITeiTes WReh of i b 1?2 - - Tl
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By learning to observe and study birds, a student learns the basic life skills of observation and inference, and paying
attention to detail (Do birds of the same species look different? How are they different from each other? Can you
tell their songs/sounds apart?). Historically, natural sciences, including astronomy, largely depended on systematic,
prolonged, and meticulous observations. Even today, many studies in ethology (science of animal behaviour) are
observation- driven. This activity provides a good opportunity to hone those useful skills! Moreover, birds are a part
of folk-lore. We also hear phrases like “proud as a peacock’, “eagle eye”, “wise as an owl’, “the clever crow”, etc. Students
can also notice the interconnections between a species and its immediate environment. Knowing where and when you
find certain birds may encourage school children to learn more about the geography and the climate of the area. It may
also encourage an understanding of the various habitats/ecosystems birds occupy, from deserts to rain forests. Finally,
because birds are generally conspicuous, beautiful, well-known, and found in almost every corner of the world, they
are ideal subjects for undertaking a simple study.
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