Vigyan Pratibha Learning Unit Microorganisms at our doorstep

LU 8.5 Microorganisms at our doorstep
IMIAT TRKANS Aol

Overview

Things that are around us often go unnoticed. During the rainy season, drainage covers and pits in
the ground fill up with water, mud, leaves, etc. Can the puddles, the soil in the garden, or the
playground, be a context for learning biology? These micro ecosystems support different forms of
life that vary from place to place and from season to season. In this Learning Unit, students will
explore their immediate surroundings, i.e. their ‘doorstep’, to learn about the tiny life-forms
(microorganisms) in their own context. From the same sampling site, some students may find life
forms and others may not. Students can report their findings to each other and also to students
and teachers from other schools. This will enable everyone to learn about the diversity of microbes
across different locations all over the country.
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Minimum time required: Four sessions of 40 minutes each

R MMazTP ds: wrast 40 FAfrerh 4 w3

Type of Learning Unit: Local context and field

ETJ IShTAT bR : Wi dad anfor gRex

Unit-specific objectives:

YA "Uchrl Iey:

e To identify the sources and diversity of microorganisms in the immediate surroundings
TSI UREARTcH e e siare Hiel 2107 30 edciles fafderdT eswor

To draw the microorganisms as seen under the microscope

SR CEICIGIRCH I EE I RS NI CICTRCIE R

¢ To document through photos and notings, the details of sample, location, etc., and share the
findings

. Hﬁf\’?ﬁaﬂﬁa, fS®wToT, BraTfera NfOT ] aTUE- JTdTs TR BRI M7 Fspy JaiaHR Jieor

Note: Identification of microorganisms is not required for this unit.

qiq: AT TCHTATST YeHSIg el A0 IR T8l

Links to curriculum
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NCERT Class 7 Science: Chapter 1:Nutrition in plants (Nov 2022)
Chapter 8: Reproduction in plants (Nov 2022)
Chapter 11:Light (Nov 2022)

NCERT Class 8 Science

Chapter 2: Microorganisms: Friends & foe (Nov 2022)
Chapter 8: Cell: Structure and function(Jan 2008)
Chapter 13 : Light (Nov 2022

NCERT Class 9 Science

Chapter 5: The Fundamental Unit

Of Life(Nov 2022)

Chapter 6: Tissue (Nov 2022

Chapter 7: Diversity in living organisms (March 2006)
NCERT Class 10 Science

Chapter 6: Life processes (Nov 2022

Chapter 8: How do organisms reproduce (Nov 2022)

Introduction

In the rainy season, puddles are formed in our surroundings. We enjoy jumping over or into such
puddles. Sometimes, we have sailed paper boats in them. Often we do not pay too much attention
to such places. Do you know that such puddles, the holes in the drainage covers, even the soil in
the backyard, can be of immense significance for learning/understanding about tiny life-forms,
and their varieties?

We shall explore our immediate surroundings, i.e. our doorstep, to learn about the tiny life-forms
(microorganisms) in the local context. Let us see what we can find in these places. We can collect
some soil or sample from a puddle anywhere in our surrounding and use our skills with the
microscope to explore what lies around us. As they say, variety is the spice of life!

&I CIC|
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ATYOT WT+eh TTTablaR fAaR DR STAUT, ST JTSEToeaT TRERT 2N AT AT0T 3T FeTTS e
Sty (Gesiaian) ARITH HAT. TS UTgAT, 12T [SHI ATTTAT BTI-D1 ATSeB o | 3Tl
TRERTATS DIUCATE ] ST AT fehel ITogT T4 el PHa MIOT GeHG2IT BTATSATT STI0T ST

Pl R, T Ha N STSETS] DIV SBITGE Siiaway AT, T 3N 6. 39 T Bl
“fafderd g Sfiamracst #oi amg 1

Are you familiar with these ideas?
* unicellular and multicellular organisms
» classification of living organisms

JRTS1 JeIes HeheuT ATRId SMRd H1?
. TR i SR e
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Caution dIdeTH

Teachers must take care about the following:

Breresi=il gies M SBressil earal:

Ensure that the places of sample collection are safe for the students. Places where they play
everyday, outside their school or home, etc. are usually harmless places from where students can
collect samples. They may keep the sample for a day and observe again, but avoid keeping the
samples for longer periods.

AT ST HRUITATS] St fSBT0 Fraseit ared, < faeneaiare! YRIE smed & ATsid, Irdl Bl &l
S el SRS WadTd, o™ a1 fdhal BRIaeR 3 sTa] 1oy feneaiard! gRiga srada
3pfor faermell 4 T Ml & 2rdbard. Meacser =1 fqenedi varer faaw g ga1 e o@

BT, TR T SR DI Sg T,

Students must dispose off the sample back into soil and wash the glassware with detergent. If any
glassware seems to be more contaminated, then it can be disinfected by keeping it in boiling
water for 10 minutes. Importantly, wash hands with soap thoroughly.

FRR1ET01 B3 SR faeneai=l Mt dheses T el Al STehrdd AT D= Wis! fEesie gardid.

SR BT His G ared 31, IR o Shocdl gruard 10 e Sg Foigd $R1d. & B! 81d Ao

Materials:
Samples from the local environment: soil sample, water sample (from puddles, drainage
covers, wells, ponds etc.) small containers, spoon, etc.

STSETS=AT IRERTS TYA: A T, TR ATRTIRIG Wasdl, ST, A8 R, To3Td Aldies qrodm
T, T T HRUAATST Sl S, Tl gedral (Hudl fafeicdices fhar Toraniies qroam T4 el
FHRAMT TSISHRT el Al 3RS, AT BIsll &)

Lab material: test tubes, test tube stand, droppers, brush, hand lens, microscope, slide,
coverslip, brush, detergent, soap.

fSesie urasy, Ao
Stationery items: pencil, paper, graph paper, labels (optional items: marker pen, coloured
pencils, sticky notes, sticky tape)

&G Rl UTRTS, BIR1E, o SIS, o5 e (TR A1feed: AThR U, [0d UfRies, fradeug))

Task 1: Collect a sample

it 1: AT MBT BRI
Begin by asking a few questions to stimulate curiosity among students and encourage them to

think about ways to learn about something in their immediate surroundings.
faenegiaed Hges ST BRUIRITS] A1 FodTd el Brat g3+ T JATfor e STl RERTH

RIEvIraTST SO ART a1uRdT Ached, AT [AaR HRUATITST HiedTed B,

Ask the students to write the answers to a few questions posed here as a preparatory step
towards the investigation of places around them to learn about life-forms.

STeERaUTE SRR HRUATATS T[T TREART i 21 Bl ATaT T Se3M fderneaiear qdaan=ard!
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HTeT U2 foos 3ed, it SN faenegiaT fosraeT |,

Do you think there are life-forms in your immediate surroundings that you cannot see with your
eyes? Can you think of places around you where you can find these?

AT ATSETSIT URERT JATYT Sleog 1 1 SHUIRY SieaRay 317 rebelld, 314 JFBTAT dred h1? A3
STy AT ATSBUIE 37201 DI fSHTV AT AT AT e ?

Q1. What do puddles contain?
TR 1: STFITHE HTA- BT I A ?

Q2. When you observe these puddles carefully over a period of time, what are your experiences
and what do you notice?

T2 2: Slegl JFe ST IR STRITHEY UTfees, Teal JRRTAT HId A 3oy, T Jr8Te] DY BRI
ATy ?

Q3. Instead of a puddle, if you were to observe just dry soil, would you find organisms in it? If so,
where do you think these come from - soil, water, or air?

T2 3: SR STRINTS I e HIRSIT AT FRIE0T Pes TR T Siig JATeade $17? JAd SR 81
AT, T SI1d DIg 31Te5 3T — A, 9rofi & gar?

Q4. When the wet soil in a puddle dries up, what happens to the life-forms in it?
U3 4: STRIALTS AT ATl b3l bl TS SHTaRauid BRI BI 3T ?

Q5. Will there be life-forms in a drop of clear water? Why do you think so?

2 5: <5 (ST UTugT=gT AGHE STaay STIces Bl? JRTe 314 P dred ?

Q6. What do we call the life-forms that are visible under the microscope but not with the naked
eye?

3T 6: JACAT STood 1 7 fa=qur=a 10T o Gewa=aresd el YVIMT=AT S{g=ay =T Bl T ?

In your school ground/backyard, locate some puddles and/or a drainage cover with pits that are
filled with soil, leaves, water, etc. These puddles or pits on the drainage covers may be dry or wet
depending on the season and place. Can you collect a sample of soil or water from such places?

e 2] HEHT fdhar TSfarseal URERTd AT, el g, arofl il WReses TdTs S9d fddl
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TERTT SSRGS Wil UTET. 33N Sadb fhal TR STHU RJJAR 301 [SHIOMTIAR AT fbar

PBIRS 31 Aehelldl. dies qroarer fhdn ATt T JFRTAT T BT A$eh Bl 7
Q7. How will you collect a dry soil sample and a wet soil sample?

T3 7: AT ATl AT BIRST AT AT T Tl B T DRI ?

Explain the process of collecting/preparing a sample.

T Mol fhal TR BRI Ufshdd TEThRT

If your location is a dry place (i.e. there is no puddle), then collect the soil sample with a
spoon. Place it in a clean container. Add a few drops of water, shake, and then leave it to
settle. Alternatively, one drop of milk can also be added along with water. (Discuss the role of
milk for growth of bacteria in the sample).

SR THAT ST HRUYTT SN BIRS] 5 (IE1. T Sh THRI ), AR e AT THAT T2 M|

D Yol Wew S4Id Sdl. T UT0gTd Biel A9 STHp SIIRT BTesar TfOT AT qroft fRR glvarare!
S 1. UIT T UTUATHIET ST Ueb-G I 24d T THA 3Tehall (I, TG SiTaTvea are sl
ST ST N BT, 3TFT U3 [amRT).

If your location is a wet place, then collect the sample with a spoon and place it in a clean

container. You may need to add a little water and allow it to settle.
SR THAT Me] HRUYT fSBT0T 37705 3RS, TR FHT T M| B W6 Sl Sdl. Jrele] halfd

ors groft fiRreg < fRR gvamret 3g &rd SHle.

Label the collected samples with name/id, date, time, location, and mention whether dry
sample or wet sample.

MBI BT THIER fTeneg =l 14, T Ml hedrel TRIG, 965, fSHTT AT THAT DIRST BIT DI ATAT

I, ITAT Al ST HRIal.

Alternatively, teachers can prepare a sample of hay infusion by collecting a sample of dry
grass/hay and keeping it in water for 1-2 days in advance. This sample can also be used for
observation under the microscope.

RAT THI] BRIR] Bl R1eTd PR TIATIRIT THAT TR Dxa Ahdld. RIS qTBSS Tad 1-2

e anell urvare s Sard. 81 e fqeneaian genaziiare! FRIre! arurdT Ige.

Once the introductory questions are discussed, and the students know how to collect a
sample, ask the students to locate a potential spot to collect a study sample.

faemegiaad Goarde U2-ST SITe! AT THAT ST HRUATEIET ] SITos! Dl SJRITATAIS] THAT T
PHRUGTATST T AT SR INETISAT F.

After the task of locating and collecting a sample, teachers can facilitate students in preparing
slides and observing them under the microscope. Teachers may need to help the students in
aligning the slides, focusing with the appropriate objective lens, seeing through the eyepiece,
light adjustment, the total magnification at which they are observing, the visual field in which
they are observing, etc.

THAT AGUITT ST MeST HRUITHT Pl STATTAR 131e7eh [Aermed =T TH=are Hreaug! TIR BRUATATS! AT
GeraaEre! FRIeTuT HRUIMNTS! Hed BRI, Hlaus! Geaaaidle] Aisor, Tl g feardt aramdt
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AT G a1, AR UT801, YehTa1 HHISTRT DRI, o UTeTd AFosedT [T THur fares= &

PN, 3 &F AT SRl SARIATST R1eres [qemed=T Aed &% .

Task 2: Observe, describe, draw, and record
Heit 2: Fdteror =1, quie &1, for wret onfdr Aie &1
Materials

Aifg:

Lab material: test tubes, test tube stand, droppers, brush, hand lens, microscope, slide,
coverslip, brush, detergent, soap.

TN AIfEd: W], TR0 ¥es, Sa-al, 5131, BTelaes f, Jerasl, Hraug!, ShHog!,
fSesic uTasy, Aol

Microscope setup: ordinary compound microscope, smartphone (as a digital camera), (optional
items: ocular eyepiece, stage micrometre).

[eHGTA AiSvit: WIe WYad GesTaat, HaRT fhdl ICHI (TaTft wrfecd =i, 79, Arasiie)
Stationery items: pencil, paper, graph paper, labels, (optional items: marker pen, coloured
pencils, sticky notes, sticky tape).

oG I UG, SIS, 3o BT, de (T Aifeed: A1) U4, i Ui, fideug))

In the following task, you will prepare a slide of the sample and observe it under the microscope.

Y P Gl AT HTavE] TR G fordl GeraaiiearesT Frileror oo smera.

i. Prepare your slide - Place a drop of your sample on the slide and cover it with a cover-slip.

AT BTaUE] TIR BRIV — JFa ! N hosed] TS U Ad Hravgiar Sg- TR STHUIE] ol

ii. Pat off the excess water on the slide with a blotting paper.
BIIUS RIS SR qTof fEUHRTE (blotting paper) fdhar fez w1iTe AiedT AIET ATy &1

iii. Observe the slide under the 10X objective lens. Explore all the areas of the slide and note the
variety of objects you see.
AT Bradg! Sg 10X IR [FRIET0] BRI, HTaUE el e I [FRIET0T e GBI Bl -BI

fages wamht Sl .

iv. Once you find an object to observe, change the objective lens to the higher magnification and
observe the same object. Observe the living organisms, and note the relative sizes.

FReror BT FHTRaTeST gEIETd Siiaway faedT 10X Uell HIsHT [a3e eceaT axe] AT o

STaay UgT. i fA1eTo7 BT SITOT T SMTh R Aig By,

Let the students know the following:

Ycles T faermei=r ATgld e o

» Handle the coverslips carefully, as they are very fragile and break easily. A coverslip confines the
water-drop in a single plane. It also protects the objective lens from immersion into the water-
drop. Use only the fine adjustment knob when focusing at higher magnification, to prevent from
crashing into the slide.

SITHUIG] Ao MG FESl g ADd. A Il PlodoiYddd BIT@IAl. STHUTSHd Jroaral Ad el

IS R 81, TG SATHUTIE o I 3TO1 qToft e Aueh Bid ATe!. ST (21Te eHa@re]
18707 R ST Y&H FHRITSTh T dTaRTd], SIUlhad] hradg! SR el

Calculate the total magnification (i.e. magnification of eyepiece x magnification of objective lens)
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while observing.
Total magnification is times.

AR1ET0T HRATT FeAa=IT Tpul faRiTes= erdar JIsT (AT fa3mes erfd x a[¥eme feammes T &)
Geraei! faRITes e Uc 3Te.

Q1. What do you observe under the microscope (visual field)? Describe it in your own words in
terms of the number of organisms, sizes, shapes, colours, location, movement, etc.

U3 1. ¥ GEHSRNTITS | I -hTd Ulfec) ? Ferazl e Jrel Jiigesed] Siaauid! Wl AThRHAT, THTR,
T, T 310 BTHATSS ST qui JHeT 3TeqTd BRI

Q2. Are the objects that you see living or non-living? Why do you think so?
U3 2. QAR ET UTg e ST Foiig &I Foild JiTed o gl Tl JFeTal 39 BT g1 ?

On a plain paper or graph paper provided to you, draw what you observed. Draw a circle of your
visual field and use the space inside the circle to draw the microorganisms that you observed
according to their position, size, shape, colour, and so on.

T SR SRR fHd1 o SRR, TRIDT geiasias of fades @ form srer. o=
SEIEAT aqde BIeT AT I T J! A Ele! of iee ITJaR Geasiigid I, ATHRAM,
(S, ¥ 8.), MR, 7, A&1 Iid o el

Change the magnification and draw what you see, again following the same method of drawing
inside the circle of visual field.

ST IR T& g THAT Braus < el [FRI&T0r BT, SETIHATUI GIRer=Td acj@ BIg Jral bosed]
frterori=h forat pral.

fazme X ICEIGR] X

Magnification X Magnification X

Using a smartphone or a camera, click pictures of the life-forms that you observed in the visual
field. Share the photographs with the group and the teacher. Teachers can also collect students’
drawings and prepare charts. These charts can be placed in the classroom or lab.

CC-BY-SA 4.0 license, HBCSE. September 2023, 7
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BT fhdT HHRT AT gl [FRIET0 dhosedT SiiaRauie] STl dhigH ol Jaedl i aud i
S, e fdenedit drecsdll el Ued o daiiawles §77q Abla M1 BT Tail ainid febal

HAHIRITeod Ci‘J\QleCH\"I.

Ask the students to see each other’s or other groups’ slides, and compare the notes and diagrams.
Encourage them to see if there is a diversity in the life-forms among the various samples. Discuss
the students’ observations.

feneaie yemHmi<an fhd1 gar Teiean THAT dradg i FRIEv B il Blecsed] ATdhe 0T g ol
IS BRI AT, fafder =i FR1efor B Shiaauiaed fAfaed e &1, & UBraal cqrad .

Help students to click photographs (using smartphone or camera), and share in the group. Teacher
can use social media for making groups and sharing of observations.

[T (FCHIA fdhar AT 91U BRI BIERIGT A& BT SAMVT ol AT<dT TS ST, SRl

e ARG B SvITNTS! fRIeTd THTSTHIEIHIER TE TR &6 3dhald.
Note: Identification of microorganisms is not required for this unit.

<19 T LTI TCHHEY GEHSId STl 0T TRoTe T8l

Q3. Can you think of any other places where microorganisms may be present? Collect at least two
more samples from your home or surroundings.

T2 3. GESIG TG0 Aebeiles, 3721 STURIT DTE] dHTd! [SDIUN Jral AT AhTeh Dl ? Jedl axT febell
FHIETS e TRERT fhHT SATURET 2 T T Dl

Students can collect various samples from their surroundings. If the students cannot think of
places to collect samples from, then the teacher can suggest exploring garden grass, hay,
rotten vegetables, compost, garden soil, pond or lake water, spoiled bread slice or chapati,
etc. In the next task, students can observe the various microorganisms from their collected
samples.

frenedl =T sTSETSIea YRERIGA fAfde T MeT B ABA. SR [qeneaian sivr fSaororigd 79
T BRI & FAd TS IR RIS T4, qTeseses Tad, Potesed] HIST, HURE W, IR AT, fafe
febern Tesrara urofl, Rrear grara Jeobs fhar =ur seTeiaRgT fenegft T+ fearad o e gaq
BT, YT Pl Ml dhosed] T [afder Geroiiard Fefor femeft Hrdies.

Task 3: Explore and observe microorgansims in your surroundings

el 3: MY AHIATG T IRURTA IS JeAsttaiar 3 for fFdieror

Materials

GHEE

Stationery items: pencil, paper, graph paper, labels, (optional items: marker pen, coloured
pencils, sticky notes, sticky tape).

oG R UTRTS, TS, o SIS, o5 e (TR A1fecd: AThR U, [0d UfRies, e ug))

Prepare a slide for the new samples collected from your surroundings and observe it under the
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microscope.
q%! M Boyed] Tl BTaug] TR HR1 M0 e TS ford FHR1eTor 6.

If the students bring garden soil or compost soil, then ask them to observe the ants, insects,
earthworms and their eggs, etc. without the microscope. Add water to the soil sample and allow
the soil to settle down. Prepare the slide as explained in Task 2.

SR faenegiH grikdies Al fbdr @l A1t 30Tl T) i1 $haw SSAT S+l Ji T, blcd, Mg
3T T 3T SATaT™ MRS BRITST il A= T=ard groft |resT JMfoT g A3 uroft fRR 81s,

1. Pl 2 ALY FIRTTATIHTOT T HTeag] TR BN
If the students bring water samples from a pond or a lake, then they can put a drop of water
directly on the slide.

SR faenegi=l [Afde fhar aomariies avar T97 M@l &) 3%, a) JMiie gl o9 ¢

BIIUSIIR S o T BIIUS] TIR Ha DT,

If the students bring in rotten vegetables like beans with white cottony growth on it, bread mould,
leaves with white powdery spots etc., then take a drop of water on the slide and mix a small piece
of the spoiled part with the water droplet.

SR faermediHt peioredn WIS, ST UieR] H1Y™ dlecies] BRA! 21, g3 AT UTd, Uiay S USeiol]

U STET JATCITE Braugiar qrodrel U g BT 311101 BRIG SIS U &al bl 1 arded e,

The teacher can extend this task by observing the following specimens: Supernatant/clear liquid
from idli batter, water used to soak wheat for a day or two, sugar-cane juice rested for two to
three hours after extraction etc.

T el IR HRuATAS! R1edh Yeies T=aid FRIe &% 2rdhard: seorn fUereaRar Fds ga, Ua-
S a9 TTg FSTquarare arReses drofl, 1 o <19 1 Sg faosesl ST ¥ geral.

Q1. What do you observe under the microscope (visual field)? Describe it in your own words
stating the number of organisms, sizes, shapes, colours, location, movement, etc.

T2 1. el eI ETo! B UTiges ? Qe aTe)! gl e csedl Joidaid] AT, JMBRAT (Sidl, &1

3.), SMHR, T, [T AT BTSATSH geATS I AT AR U DI

Draw your observations on a plain paper or a graph paper.
ﬁ éﬁ?k_*n ’ﬁél&m [D2A_YUTT DI-T hHTQTAR fopal SMAYDNIITAN hlal.

Change the magnification and draw the same microorganisms at various magnifications. You can
follow the earlier method of drawing inside the circle of visual field.

Gerae! faRITes e gee ST durdiTeod f2res e ATt gedsila & faddrd, are e

DTS, YT Bl AL AIRTTITIATY, GIREHTARY T BIg Jral W3 HIg bl

Drawing will encourage students to observe the minute details of an image. This will also enable
them to compare and differentiate their observations for the earlier and this sample.

fenmeaie gl BTG FIRTeIT o AT 81% Gedsiaid quiiear FRIer dredle. T
el STfoT ST AT s RIS o1 31101 BRe BRI T Had Blges.
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Q2. Have you observed the same kinds of organisms in two different samples? The different
samples can be either from different sources or from same source but from different days. If yes,
what was the difference between them? if any, State in terms of number, size, variety, etc.

U3 2. JR1 UTfEered SIvel T~ITHE) R YeAoiId 371G el Bhl? Mol hoyes diTdiTos T+ TN
dITdTTedT fSehTuTTaNTes fehaT Uehrer foepTommaRast uRg diTd¥TeodT fedil MadT dhoves 31{Y I, AT IR
BT AT, T BT HRD TS 3103 ? B B G-, ADHRAT (Hidl, $al 3.) fafqear

SRR foser.

Q3. If yes, what would you like to infer from it?
T2 3. SR JRI] 34 R 3Edes IR AU Jrel PIVR [eehy BreTes ?

Task 4: Estimation of the size of a microorganism

el 4: EASTETET STBRTT ST Loy

Size is an important characteristic of each microorganism. Since you have learnt how to use a
microscope in Learning Unit 8.4, can you now estimate the sizes of microorganisms that you see?

S GeASIard BR 8 Yb He<dld Galvl T8, AT UcH 8.4 (YeHGRI UTSdHT) HEI 37901
GeHeTET R Bl BREl, § RIbal AR, ATl ABRAN, Yeaeidls] Ulgeed] Jeasiiaie

SATRI JFRTeHT TS BRAT TS Th bl ?

Using a plastic ruler (as shown in Task 6, LU 8.4), find the diameter of the visual field.

CHTEC D HISTIG T AT0R e (LTI Tch 8.4 HTeS, Pl 6 THR) SRETATT AT AT
The diameter of visual field = mm = micrometer (Note: 1 mm = 1000 micrometer)

g ReraTaT AN = [ERIGICAES ARIHIHIER (S19: 1 FesiHieR= 1000 ATTHIHIER)

Now consider one of the organisms your have observed and drawn above. If you want, you can
make a small sketch here for reference. Mark it organism 1.

1T gl FFRIET0T oyt AT WIS BIecsall BIvel Gedsid [TaRid . JBI6l 8d N,
HeHATS! JFel Ueh 3l hIg 2Ahdl. ITST AT “Hoild 1 Fg 0],

Imagine and guess how many organisms of the same kind you can keep side by side along the
diameter of the visual field. Number =

3T AREATE YR YUl bl Siid TebTd AT, YehHebi= ferhe GISersTed] QTR Sg bl gl
U1 BRI MO TS ey =

From these two numbers (diameter of the visual field and number of organisms that can fit along
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diameter), estimate the size of the organism.

Size = mm = micrometer.
Il S AiET  (SREATET AR S AT AR Sdoies GEASid) geHAsIard ThRATT =
T, = RIREALICAS

Following the same method, estimate the size for other microorganisms as well.

B Ugd d1Ia $a) Gedoidiar 3ot ThR BIal.

Organism 2: Size =

qollg 2: MPR =
Organism 3: Size =
JOlg3: MR =
Organism 4: Size =
AoAId 4: THR =

Points for further discussion

The teacher can lead the discussion on the variety of organisms present in our immediate
surroundings. The teacher can enrich the discussion by asking questions, such as - Are
microorganisms good for humans or are they all bad? Even if there are microbes around us we do
not fall sick, because most of them are good bacteria that are useful. The microbes are essential in
fermentation of several useful products that humans consume. The teachers can discuss the role
of good bacteria in antibiotics, the role of microorganisms in vaccines, the role of bacteria in
maintaining ecologial balance by reducing the pathogens in environment, the role of
microorganisms in cleaning up, etc.

RieTes YT JATSETS[ed URERIS Foiared] [Afdgdaes @l &% b, qd geToiia Jararo]
WIS AT DI o BITHRSD JAAT, JFARE J2+ [qare et ==l U] GG B ADhdId. Y]
SITSIATS[esT ST GEHSIG 31_Tes TIX) JITI0T JTSIRY TSl T8, BIRUT AL TGl diTes SIar] 3G of
JAIITAT ITAN T, AT ARG b U Iedra- fhvas UishA fHivor grama amfor
fpves ufshaardl geAsila 3Maededd A, Fraaklar Firoiidhiaed Jeraoiidid detd, Sdaele
GeFrsiard! YD1, TATaRUMdIe INDHREGIE] AT BHI DB JATaR T s IRIUIT STarofET e,
I IGUAT Geasiia ] YT searaiarad Rierd =i 6 3.

A useful context about the role of microbes for ecological services/environment can be discussed.
You may ask - Have you ever seen any colonies of microbes (particularly bacteria and moulds)
growing on damp surfaces, or in natural environments? What do you think is happening when
microbes grow on something? (The microbes are using the substance as a food source).

ORI 30T qfeRer JRATST Gersiiaral DT B2l SuGdd A, T AGHIqT gdl Besl ST, el
Riere 3 2 fare b @i, “qrel Bl AR YSHETER fhar G4afiies gqrarearond gesiiarean
TS (WA SIaTv] AT gRal) UIfEedr e H17 YErer MR Gesiid aredid de@l B 8id

3T, 3T BT aTe< ? (T UaTA T Geroiid 3 A U TR $HRd AFTd ).
Discuss the important/various roles of microorganisms, for example, as decomposers of dead
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organic material in ecosystems.
gesroliaiean ge<aredn / fafde YRyepifawt ==l Hx1. Sarevoned, geriiarer aRuRede 94 Afad gerid
UECH WU A YT,

Introduce the use of stains while observing microscopic organisms. Discuss the difference in
images when we use or do not use a stain. - What advantages can staining bring in for observing
microscopic organisms?

GeFrsiiard fFRI1eor HRAT AMRSTH AT aTaR DR A T BT g~ STeal AT AHALSTD araRadl fohar
IR ATE, AT FITHHE PBIVIT BR b [ad] ? FeAsidid FRIETur BT SRS T IR BedTd BIvKd

HIdg I3 Ahdld?

Summary and reflection

NINEIUEEE|

After the four sessions, teachers can summarize the session based on:

Objectives, Learning outcomes, Students’ experiences of observing life-forms, Students’ drawings

of real life context, Difficulties/challenges occured during the Learning Unit, Suggestions from
students about the Learning Unit

IR AR R1ereh YéIes eriava ARI3I 8, Al :
IR, ey <t STtavadie FRIETor BT [ened = soes igwd, faenedi= el UigH dracio!
AT, ST TCHTS IS DRl AT AT BT, I TCHISTE [Tl dhosedl Lol
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