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.

Slleldl

IATIGT AT AFST ME TS 303 Gl T, YTIATIT TSR] S UTaR! Wl 3T0T STl
21 aroft, foRges, UM STaiT WRe! ST, oRft W ill, Sg@t, arie Al fhar Werd A gime ST
SR WA HRIYST SYANT S Aehelid H17? T G IR fafdy Shiawedi=gn ardrardl qed
PHRA; Bl SHgay fSHINTAR 3701 SRJJAR dTdTe] SFA. I eI Hehred faenedl r=n
TSI AT URHARTET 3N Hfies AT IRERTATS BB Shaayiel (Geasiidian) RATH DR, Thrd
IRETHGA T Ml bedTdRaEIe Ble! [Aermedi=r QTd Siiavay e, - gavial haled JERUR
e, AT PR fqenedi i ey g FaigdiR /g b, Tdd gav 2ATeidies et =T AT
freneg AT AR arehdrd. I 3T dTdTd] W JMeSRUI=IT Fersiiaideess fafaedr qHs el
foeneatn aea g5 .

Minimum time required: Four sessions of 40 minutes each

fPHT 32T ® I : 40 e TR I3

Type of Learning Unit: Local context and field
YA YT HII YhIN : W dgH o aReax

Unit-specific objectives:
eI TPl ST
¢ To identify the sources and diversity of microorganisms in the immediate surroundings
JATATSI 2T URARTCH e GeHsiare Al 207 07 edTcies fafderdT eswor
e To draw the microorganisms as seen under the microscope
GEHARITS | TS HATIHTY GesTsirarel ATl BIaul
e To document through photos and notings, the details of sample, location, etc., and share the
findings
Hﬂ?&%ﬁaﬂﬁﬁ%mﬁmﬁﬁmﬁ qTIREA 38T TIR HRT 3T frepy wafaaR aisoy

Note: Identification of microorganisms is not required for this unit.
Alg : AT TCHTATS! GeHSI g BT 0T TR T8l
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Links to curriculum

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!

A

TTTHTeITd JMIAT SfTSETS=A URARTT UI0grEl Sdah! TR BI. MMIATS] 3T Sgaaaea o
STFITT ISAT ARG AT Udl. BB YU T BTG BledQdS AT I3, TFET AT 3720
fSHN BRA S T R1. RN TP, TERTAT MBS W, ERTHITT TS AT JT ST
IS FeGe SigRy (Foiia) AT iwiie fafaear Rievarard]/ e Sudrars! ¥y dewaral
31 AT, & JFeTe] ST TS D17

JATYOT T+ YTcTodlaR fI=R DR ST, JMIT SATSETSAT TRERT 2MeT T&HAT AT IS SBTAE
Sy (GeAsiaran) AR Hadl. TAT rgdl, 372 fSHol ATt HI-$rl e o 3qed
IRERTAT PIVATE! SIFITT] HIird fhdl IToard T el Ha ATV FeAG=lT BT Al St

DI Rbel, el A SATSEIS @] HIVH BTGB Siiaxay ATed, Tl 2y U, 3 TR Bl
“fafqeren € Sharac! o e !

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

JRTS1 JeIe Heheu T ATEId SMed H1?
. THUY 30T IGUNY Hoilg
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Caution
RICLIG]

Teachers must take care about the following:

Rrerpi= geies MEl Bresil e :

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.

THAT Mesl HROGTATS! Sit fSeh10r faeds! aired, <t faeneatandl gRIar sred &l ek, Irel dresil €T,
S femefl SRS Wasdrd, 3Mesd HET fdhar aRERRd 3 gaard! S feneaiardt JRia sradrd
3o faemeft deA T Ml B Abard. Modesar g1 feneil varer fdaw g7 g1 MR o

BT IR T ST bled 3 .

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.

FRIE T SR fenei=i Mwr deses T YaT A SIbIdd 30T I Wie! fSesie gardid.
SR BT Hie g ared e, TR o Showed] UrvgTd 10 FAfe S fsiqe $-1d. g worel 81d Aol

S YT

Materials:

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

SIS AT RN G TA: Al TGHT, TERTT STHUTaNIS Wi, $qb, [AgIR, To3rd Iikiles qroam
T, T S BV el Sal, Tl gedral (Pudn fafeaidics fdhar derardies arvare F9 el
FHRAMT TSISHRT el Al 3RS, AT BIsll &)

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

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

GeuS3Id! ATSUI < Wrel WY JeHa2ll, HART fohal WAISHIA (YT Aifeed T, Heral A )
Stationery items: pencil, paper, graph paper, labels (optional items: marker pen, coloured
pencils, sticky notes, sticky tape)

o9 A« U, SIS, STerd BIFIE, o5 (YIRIT |ifedd « A1) U4, Wi uiRies, free arg,

[EETAE]D)
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Task 1: Collect a sample

et 1: AT BT BT

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.

feneged e SN HRUATATS! AT Goardiesl Hrel wae faemRT for e srofarseal TRERTGT
RrpuaraTd! BIoT 71 aTIRaT Adies, T faaR BRI WedTied HN.

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.

STERaUTET SRIT BRUYTATST ATSETSIT TRERT il 20e HaT ATal 1 Se2r [qenegi=n qaaarndt

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?

SIEIIBCIS CIN Sl qRERTT YT Sleod i1 7 fEHomy Sty 3] *AhdId, 3N grelml dicd D17 MR

STTgRaY SMYATST TS cociTes 3T DI fSHTOT STTT T[T AT 3T ?

Q1. What do puddles contain?
TR 1: SYFITHE HTA- BT I ADd ?

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

3 2: SIeg] JFel 3 SRS YIGIT HIATaLId BIesigdd Uliaes, T BT BT fawres AT0T JwaTe]
BT ATHY 3Te5 ?

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?

T3 3: SR SRS TR Had BIReIT ARI RIS ef IR T Si1d @S HI? T IR 81
AN, & SfIg DI 3Tes 3Aciies — A, 9Tofl Bl gar?

Q4. When the wet soil in a puddle dries up, what happens to the life-forms in it?
T3 4: SRS ST A Gaboh! bl TS STTaedid BRI BId ST ?

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

2 5: X (ST yTuaTed] S Sy 3Racies Bl? Tl 39 BT arcd ?

CC-BY-SA 4.0 license, HBCSE. February 2024, 4



Vigyan Pratibha Learning Unit Microorganisms at our doorstep

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

. ~ o N oy -
U3q 6: j‘HR‘qI Sl T - T HUTYT 3 0 hdod {i&"‘iCi?lNﬂl(ﬁld qrgdl AT STy h1d FBUTdrd ?

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?

T Mo HETHATd T SfTSlaTS[ean YRERTT A1, STeidl ur, dioft I wReses Y@ Sdd fohal
TTERITTT STHUITERTe Wosil 2T, 32N Sgb fhdl TSR ST FRJFAR IHMOT fSHIOMTIAR AT febar

PIRST 31 Aehelldl. iies qroarer fhan ATl T JFRTAT T BT U5eh Bl ?
Q7. How will you collect a dry soil sample and a wet soil sample?

2 7: AT AT AT IS AT I TG Jrel B bl DRI ?

Explain the process of collecting/preparing a sample.

YT Mol fhal TR BRI Ufshdd TETh T

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 MeaT RO ST DIRST e (Ia1. I Sh THSIN), TR e AIral THAT AT ]

B Yol WIeH SaId Sdl. T YTATd Blal Ue S+ SIRT Blesal o1 A Hi3re roft fRR gvararc

S BN, UG WU UGl GUT Uh-ald A9 AT figeg 3rhdl (I, TN Siarvjeal e
SUTT SUYNT BT, 371 2+ fdRT).
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 BT HRUGT TSHI0T 3115 3T, IR T THAT M B Wew SdId odl. TSl harred

TS ol e o fRR BI0gMTdl S &rd SRIe.

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

MBI BT THITER fqenei=il Ara, T M1 bedrdl TR, des, fSHT07 AT THHT BIRST BIAT 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.

qRe] AT Gy U Rierd BRI TaduRgT Y1 TR 66 2AD. IRIST dredeses Tad 1-2

e amehl urvare s Sard. 81 TAedies faeneaian genaziiare! FRIEvmars! arurdr 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 eardl -3 ST 30T THAT MST BV gl SITes! DI ARITATATST THAT el

CC-BY-SA 4.0 license, HBCSE. February 2024, 5



Vigyan Pratibha Learning Unit Microorganisms at our doorstep

BHITITATST T AT ST INETT AT T

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 2N IO el BRUYTT el STeaTiaR Rieres faermeain T=arel Hraug! TR HRUITATS! M1
GeraaaEre! FRIeTor HRUIMNTS] Hed BRI, Hlaus! Geaaidle] Aisor, Tl JicrHT feardt aramdt
YT I (g 0T, TARR U801, TebTal HHISIRT BRI, < UTETd AT [Tl Gepur faRimes erean
BT, 537 &3 AT w30 sSR! e faeneai=r 7ed &% 3rdhdrd.

Task 2: Observe, describe, draw, and record
eit 2: Frieror w1, quie &1, o Fret nfvr Aig &

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

U&Ies Sl Jral T Pradg! TR Hiad ford Geaaaiidre] fA¥ierr BRuMR e

i. Prepare your slide - Place a drop of your sample on the slide and cover it with a cover-slip.
T BIAUS] TIR HIOT — ! N hose™T TS U AT HIIUS IR S ITaR SHUMIS] oal.

ii. Pat off the excess water on the slide with a blotting paper.

BIIUS RIS SRS qToft fEUHRTE (blotting paper) fdhar fezy w1Te AiedT AIETR 2ATYT &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.
GES3IETo Braug! Sg 10x IR FRIET01 HR1. Sradgreal ¥d IR FRIEv S JwBlo] H1a-$r

ooy T Aig &,

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.
FF1eror HRarT RISt EieaTa Sitaey fSHeaTd 10x Uall AisT [GRIe eec=al & Wmdres! o

SRy UBT. i FRIE0T -7 AT T2 JA-TIcHD ATDRT! Al D1

Let the students know the following:

geTes MY feemeai=r Argia & =

« 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.

STRUIIST ATSd G 8O g b, Mo <l DISigdd BITeIE]. SHUUSHo YTuardl 4 Tebl

10T HR AT XJEH \FHTITSTD dTURTT, STU[dhRa- Cbl‘dqghl NISHIN SN

Calculate the total magnification (i.e. magnification of eyepiece x magnification of objective lens)

while observing.
Total magnification is times.

FRIET0T HRATT GeraiTd U T f=1res= & AreT (AR fa2rmes emar x el fazimes &)
Gercardl f2res e RCACIES
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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.

T2 1. R GEIeRIdTe] BI-HIY Ulfees ? JeaaEre! g Uieoied] Siiawauid! &, SR, AR,
T, AT AT BTHATS FATS I IV AT ARl DRI,

Q2. Are the objects that you see living or non-living? Why do you think so?
3 2. A T UTecs e T Foild 3ATed Bl Foild JMTed o gt FiFl. JFeTal 319 &l a1 ?

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.

feoyed I BITeTaR fhal AW BIETER, FRIal Jeaaiare! o fades | I drel. gaa
SEIEAT aqe BIeT AT I TS J¥e! e Ee! Sf Uiee IIJAR Geasiid 1, AThRAM,
(S, ¥ 8.), MR, 7, A& Iid o Bal.

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

3T IR FGg T Bravgid Geel R HR1. ey e ao bigd qwe! boedl
fFrterori=h ot pral.

Magnification x Magnification X

fozme= X CEIGE 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.

BT fhdl HHRT AT el [FRIET0 dhosedT SiiaRauie] STl dhigH ol Jaedl TeiHed T4 R
srar. R fqened @ deodl El Ued dad dadiadls a9 3bdld 30T 81 dadn aaid fban

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

faeneaie gaseiea fdhar gar Teiear AT Braugid FRIEv &@d ! Blaesed Thedl T Arard
IS HRIIST A1 e = FRYeror S SiiaauiHe] f[IfIerdT 31 &1, T YrIaT diedTied &,

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 BRITRA BIERIGT A& BT ST ol 1T TS ST, SRl

FeTo1 ATETT e QTS 31T THTSTHIETH AR e dIR B dhdTd.

Note: Identification of microorganisms is not required for this unit.
<Y : T ALY TCHHEY GEHSd JATde 0T TR 8]

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. GEHOId JATSa Fbeiies, N3N ATV BIEl diTed! fShToT Jrel AT eI b17? AT BRI fhdl
U] TRERT fhHT SATURET 2 T TMesT 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 srSETSea YRERIG fAfde T MeT &% ABA. SR [qeneaian sivr fSarorigd 79
T BRI & FAd TS IR RIS T4, qTaseses Tad, Potesed] HISdT, HURE W, IR A, fafe
e T@TaT aroll, grard fhar =T ©R19 $ieies Jave SATa AT fenei= T fAwardd iy e
GIg ABA. JeIo DAL MR hored] i ies fafdg Gewsiard fFleror faemedi eredile.

Task 3: Explore and observe microorgansims in your surroundings
el 3: MY AHIATG T IRURTA IS JeAsttaiar 3 for e

Prepare a slide for the new samples collected from your surroundings and observe it under the
microscope.

T MBT Boyed] THATH! DHIAUS! TAR BRI M7 GerAaziaETe! ford Feror .

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.

R fqemeatHl qrrdies Ardt fdhar @are! Al Te! TR T B ITSAT Sloodi«l 43T, Bich, gD
3ATIOT T 37 St seATard RIS RIS i, AT Tg=ard uroft |rest JAfoT g A3 uroft RR 8le;
1. Pell 2 AL HIRTTIATO THAT BT TAR DI

If the students bring water samples from a pond or a lake, then they can put a drop of water
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directly on the slide.
SR faemeaf IfEddis fhar doTariie qvar T Mol 6o ¥die, d) JAkiie JuarEr o9 e

BIIUSIIR S o T BIAUS] TR 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 faermed it peicredt WIS, ST UieRT BIY™ dIeaia] BRAa! 211, R30S UTd, Uiey ST ISe5or]
U ST ST BIaugaR UTogTel Ueh 2 B1 JATfOT WRIE S5 31 Geb a1 Jebs] T A el

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 Pl IR HRuATATS! Rt Ydles =i fFRIe o ardhard : seo el fUoravar e sd, Uah-
S fea9 1 FSTauamrard] araReses urofl, g9 < I 919 S fSoeT ST 39 soTal,

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.

U3 1. JRe1 GeHeRITe] B Ulfees ? eaaIidTsll Jral ufgoedl aoiidaid! |, MhRAT (], $dl
3.), IR, T, [T ATV BTHATSH geTa o JHT AR g B

Draw your observations on a plain paper or a graph paper.

T o] FRIET0] fr=RauTd BT BITETaR fdhal AT BRTGTR Blal.

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.

GeraeTdl fA3Mes & age 3T qvTeTedT f42rmes T ervden fimre! gersia w4 faadnd, ardl &

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.

fenegfAr sl BRG] NIRRT I TAIed 8% geroidid duiiaar R exdis. Ao
ST ST ST eSS FRIETOT o1 10T BRP PRIFSAT T Aad BI5 3.

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.

U2 2. g Ulfigoyed] Siel THiHed AREY YeAoid 3wes DI? Mol hoyes ddied T Uhax
e fSepTuniarles fdhar Uebra fSepTomaad UNq didiTeod] faazil MasT dheses 3G Ahald. ITd IR
BT AT, AT DI BRD AR 33 ? B B AT, ABRAM (Hidl, $al 8.) fafqear

TSR fogT.
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Q3. If yes, what would you like to infer from it?
T2 3. SR RIS 34 B IEdes O ITIGT Jrel PIV eehy Breres ?

Task 4: Estimation of the size of a microorganism
el 4: GEHSI A=A JTHRTET SHSTST qieror

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?

TS GeASard MHR T U Aeg<dld Sevl 2. MeUTT 9cH 8.4 (JEAGRAT UTEdT) AL 377quf
GeHcEl R Bl BRIE], T RSl B, AT AERAM, JeHeidls] ylfeciedl gerasiaral

3T JFRTHT QTS BRAT TS bl ?

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

GRETD AT IR B3a (eI "Th 8.4 AU, Pell 6 TAR) G AT AISIT,

The diameter of visual field = mm = micrometer (Note: 1 mm = 1000 micrometer)
e = fresTHIer= ARIHIHICR (19 : 1 FSHIEI= 1000 ARIHIHIER)

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.

3T Jeet FFRIETT dosest 3T @I Blecses] HIUTEl Gewsid f[aRi 0. JTal 8d e,
HeiATST ¥ eb I3 1g FTebel]. TSHT AT “Foflg 17 .

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

3ITI0T YehTd JebRd YUl fobell SiTd UehTar 3fTedld, UbHabivl e SiSersTel rrER o Abdl ardl
DT BRI AT ST iy =

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

Size = mm = micrometer.

Il S AEigEd (SREEE A A Il AR Sdoedl geRsididl W) gensiare

STBIRATATET QTS 7eT.
GEHSaTd THRAT = e, = HRAB I
Following the same method, estimate the size for other microorganisms as well.

B Ugd a1 $a) Gedoidiar 3ot TR BIal.

Organism 2: Size =
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ol 2: JTRR =

Organism 3: Size =

qollg 3: MR =
Organism 4: Size =
TSI 4: AHR =

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.
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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).
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Discuss the important/various roles of microorganisms, for example, as decomposers of dead
organic material in ecosystems.
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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?
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Summary and reflection
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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
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