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Chrpter - I INTRODUCTION ANI) CONCEP/rUAL I'RAMEWORI(

L I B.clground of the Study

Scicncc edlcatioo ptays a cnrcirl role io sbspitrg sbrdffits' u[dcrstanditrg ofthe world, fosterhg
iDqufy, Giticat thinking, and prcbtem-solviBg skitls. The Noture of Science (NoS) is a

coop@€ot of scieaa€ education" ioflucncing both teaching a€thodologies arld

stud€ot l€aming outcofles. Teachers' p€rrrptioas and undsrstanding ofNos sigtrificaDdy impact

6€ir i!fitrdio.l sercsns aod th *ay scioodfic cooctpe .te cooYe}€d u the clsssrooE-

h K.]nalaka Scieace as a 3@.rr. subjc{t in lhe cuniculum ir iaEoduced ftom th€ uPpcr

primsry stEge. Despite €fforts to €ahlnce teacher raiaing and proftssionat deYelop6oEt' therE is

tinited rcsearcl otr how well terchec gasp the NoS otrd htrgatc it iLto dci. pedagogy'

Additionalty, fte avaitability, .dequacy, and ulilizatiotr of rcsouc€s relllaltl oritical faclors

i lu€acing the effectivencss of science teachinS. Addressitrg these gaps ccn contribute to

evidEnc€-bas€d policy recommcdstions and iEproveEetrts itr scigDc€ education aclo$ tbe st te.

Lnproviog vJeoc-e educatioo hinges on lhe profqtsional dcvclopment of teacheG and lhe

avai.lability of ad€quaE resourccs- This sody evaluates the curcnt state of tEacher traid[g atrd

r€sourc€ evailabitity in K,Ilrsfrk4 pmvidhg a roadmap for fuore imProvemeots. This rEs€{rch

sod6 ro id€atiry the spacific needs of scimce teachers across thc alale, assEss existitrg resources'

piDpoiot resourct deficieocies, and paopce coocaete rEcommcadrtions for eoharc€d traiol_ot

programs and resouce mobitizarion By understatding these .sp€ots, ftis study aims to

c.trtsibute to te developEc,ot of a morc effecrive aDd well'suppo(ed scieoo€ educatiotr syrtem

in Kamstala.

ll Probleo St temcrt

TtarD is s grovitrg EGad to svrlurrc hov soience t@tcIs udqstaDd and iripl(m€nt dE NoS in

thair das[ooEs. m c vaiqu qEty+uildirr8 progmr lod tGach.t t aidlg foiitirtives u€

ooddE4 it is rmlear to Yh.t €it nt tke iaitiatives tusl.re iDro effective clrsslooo

prsfiices. Fu6€oo.q rorltc availability aad adeflscy itmsin a Fsideot ch[roge'
paniorlarly in under-resourced schools. Widrout a clear utrderstrtrding of teachers' ueeds,

ciallfn8rf, a{d expecotions, sciqrce €ducrtion in Karnatska msy coatitruE to hae bsders thst

hinder efrective teschhg-lermiry processes. This rEd€.tch sims to bridge these grp6 by

crplo.ing t@te.rs' p€rEQtions, idcnti&ing trsining n€e&, ass€ssing r.souroe deficiencies, and

Fovidlag prsctic€l a€coiDE€.[dstions for futue iErprovement!

lJ R6crrch ObJ.ctive!

The snrdy aiEs to schieve the followrng objediYes:
. To uoderstoad terchcn' perrcptions oad understsodiog of tbe Natue of Scierc€ and its

rclevmce in scieace tcoching.

. To id<ntifi the trainiry ft.ds of sciace teacheG across Krmalakr.
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. To evalurt4 ih€ rvsilabitity Jld sdcquacy of clllreot Gsourc€s for scienc€ educdioD a.Ed
idE iry sp€cific resourc€ deficicocies.

. To develop practicd rccoramendations for future science telcher t-ainint prcgrams.

. To Foposc a plen for r€loure mobiliztioo to Eddress idcatified dcfcieacies.

1.4 R.s€.rcL Quc'don!

To achievc the above objectives, t[c strdy seets to raswcf, thc folowing rEsaarch quBtions:

l. What rre scicace Eacicrs' undGlrudiry ofthc Natrrc ofsci.nc!, Ead how is it rEflecncd
in their sciance @hing?

2- To wt t ert nt arc scieoc€ teach€$ abte to spply ecir le.mirys ftoE ditreEat cap0city-
building FxiDitrg ed workhops in fre classrooh?

3. Wfrt sqport do teschers expect for cfractive classrcom taarsactions sqosg different
school t ?€s aad toartioDs in K&mtaks?

4. Wh.t ale the chall€agcs faced by scienc€ t€achers iD the leachiq_l@ruiDg of science in
the clagsaooE?

5- What resourc€s arE curreutly used by science taachcrs, and how are they being us€d?
6- Wbet are the spocific resource rcquireaeots for scierca tercherE?
7. To what ert at are locally &vailable ms&rialJday_to.day marcrials b€ing us€d by

teachers in scieaca clrssrmes?

r5 Slgdh..lcc oftt. Srudy

This srudy will govide valuable iDsighb inro the cuEent stare ofsciencr educ{tion in KarDrtsk ,
focusing oa teach€rs' peEp€ctives, miaiag needs, add resouce coNEai s. The En.tingi will
help policyoakers, -tucafots, sad srdchotdqs iD dcsigniag effcctivc pmfcssionrl deyeloprnctrt
prograDs ard iEprovilg rcsolllt. rllocrtion &rtlgies. By rd&6siEg the ide*iEed gErs, ttris
rEs€arch Eins b coDEibute to the ov.rsll (otrtrceEcnt of scieoc€ tlac.hilrg ard lcaming
exp€ri€aces, uldEately fosteaiDg e Eoll robust oad €fEctive science educstioo s),stem.

1.6 Scope rud LLEit dons

The snrdy will focus on scicrce ta{chers in govemllrent schoolr scross the four zones m
Karnata&a- Since scierce 8s a s€prrat€ subj€ct is taught ftom upper priEary stsg€, the saEple
will inctude tE3clers tesching 8rad.s 6 to 10. It wil employ survcys, intcrviews, 

-and 
cla.ssroom

obcewatioos to gatber data. How€ver, thc study may b€ limited by h.tors such as sample size,
geogaphic coDshsints, df,ta collectors and variatiors in schoot itftastuchrre and support
syst€rbs.
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1.7 Org.nizrtiod of the Report

Thc r€port is stsucffEd es fotlows

. Claptar l: Irdrclirr - Providd str overvicw of tbr lese,Ich baalSroun4 ploblcm

sterElent, objeatives, rcs€arch questioor, siificaEce, scope, aod orgsdzalion of the

shrdy.

. Chapter 2: Liaerrtrrc Revlew - Rovi€ws existi4 titerahrre rctated to thc Na!'rE of
Sci€oc€, t!{cl€r trainin& resourc,e availability, aad ocieace educarioo challeoges.

. Ch.pt r 3: Re...rch Methodolog/ - Details thc rcsearoh dcsign, s.Epling sE lcglt'

data collectiotr Eethods, aod analysis rcchniques.

. Chrpter 4: Irit AmIFir, fhditrgs,.!d IntetPrcbdors - Presents 6e key findings

based oo data collected tom scieocc Gachc6 aqoss IGrEataka lotqprets he r€sults,

discussB their iEplicatiotrs, aDd sugg€sts practical hterveotiotrs.

. Cb.pter 5: CotrclE iots rtrd R..oDmctrdrdonr - Suomarizes th€ $tudy, highliShts

kcy takeaweys. aod proposes &ctionable r€comtrramdrriotrs for policyo'kes 
'trd

By syscE ricily addressing these asp.cts, the sh.rdy airs to provide a compreheosive

urdcistinding of tfic chsllmges and opportrnities in sciencc education in K,malaks and inform

fuh.[E policy aDd praclice.
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Chaptcr 2 : REVIEW OF RELATED LITERATITRE,

2.1 The ImportaEc€ of ScleEce TeachiDg in EducatioD

Sci(,ce cdrc.tioo pLy6 a vit l rolc iD shapiDt studroh, critics.l rhfukin& probleE_solviry
abilitics, !trd undcrc.ndi[g of thc oanlral world- Acc.diog to Atrd€fsou jZ@t;, *i*""
tcochinS is Dot jus sbout iEpsrtiDg 6cts but about devetopitrg raquiry_based learoiag and
fo*aing scilotific rhinking For teechqs to eflEctively aeach scieoce, they murt havc a deep
uDdTtrtrdiog of bolh t[c contcrt they rI€ teachitrg atrd the bcst p€dlgogicd rnethods for
eig'ging std.Dts i! scicosc lcamiag.

Teaching in scicoce itrvolvcs trot ooly the tr&sEissioo of knowledge but.lso lhe cultivation of
skills such as obscrvstion, expedmentation, and logioal rcasoning- As teachers, thair concrptual
uad€rsbaditrg of scierce iDauences how they preseDt scieftific coDcepts to sudenh aad how
they €ncou.age students to elr8age with Ue Eaterial (Beichaer et al., 20t4).

2,2 Teache6 Perceptlon about Science Teaching

The p€rc€ptioDr of leachcN sbout science reaching aod the nature of scieoce (NOS) atE
furdamenal in shaping [re way science is Eught in clssgrooEls. Teachers, uDdect Ddltrg and
belieB abour scieDce, its methodologies, a.Ed its televatrc€ influeoce their pedsgogical
approach€6' curriclrluE dllivery, sad student ourcomes. This literrturE rEvien, cxplorEs cristitrg
rEs€arch oa sciece taach€rs, perc€{tioos of scieoce teachiq aod the E lUIe of soi€nce, wlth a
penicu.lar foqls oo their implicatioas for pmfession t devetopoe and resourE Eobilizatioo in
he cootcxt ofKrrE tst&

Ho&otr eophrsiz€s d.t scicocc educ.rion should oot just be abour le{Idlg fr.fs, but also .bout
uod.rstrD<Iin8 ttc oarue of science ibelf-+h prr€ss.q medrods, and the way howladge is
coo6tn6ed ,Dd va&htad This 6iti.al sspecl of science €ducatioa heh,s *rjcats devclop a
sciatific t op.r, s gool ernphrsizcd in thc NCF 2005.

2.3 lmplicadotr fur Teacher proieisiooal DcvelopmenE

T€ache^ EUst be equipped with aa undb.rqturing of th€ oatur€ of scieoce atrd how to
corDmudcate d s to studenb. ID l(amatak4 professional development programs should be
designed to iDcorporare these elehetrts atrd help teachers develop tie coonaenJ aad expertise to
t€ach stud€nb not only scientific coote t but also how science works (Vijayalakshmi, 2022).

2.,t Sdence Teachers, Bellefs and AttiUtdes
Teachets' beliefs sbout science teachiry sigtriEcantly influence their instsuctiotrsl decisioDs.
Research by Pajares (1992) aryues that teachers, persoaal beliefs oUout teacning anC teaming
shape how ttrey approach the scieace curiculum. These beliefs are often .lap"a fr A" tct""r,
own ex{Eriencas rs srudents, thcir hainiDg, atrd the instiOrtional culn[e 6ey work in.
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For cxample, scrcncr teachers vrho vic sci.nca es a sct of fixed, unchanSing faa rDAy be l€ss

tikcly to (,Durate criticat thinking or exPtoErioo iD thcit s.drDb (Bamby et .t.' 2008). In

cootrlst, t achars who view sci€ace as a dynamic, iDquiry{ivcn pocess ale mot€ likely to

iEplemetrt t€achiog Eelhods thar empbrsize Foblcrn-solviDg, experimetrtatioD, and critic'l

8Drtysis. Th€se beliefs about science te{chiog oftetr aligD with teachers' ctassrooE practices 8trd

how they stsucirle lessons.

Itr thc coDl€xt of Klltr,trk4 as well .s EsEy oiher GgioDs, te.chers' beLieB and drin'Ides csn b€

iafluaced by local educatiroal polici€s, cooEutrity GxpectstioEs, and eveilable r€sourc€6

(Govinds ct st., 2Ol4). For instarce, in rurel K8rnllak4 t achets u|iy have a more tsaditional

view of saieoce teaching due to c-oostraints h training and prof€ssioDal developEeot

2.5 Pedagoglcat Approach.s in Scietrcc TeachinS

Thc coolErdivrst 6€o.y, which uodqtiD€s tblt howledgc is htilt thmwh exP6i€nce ond

htar!.tioD, is oft€a cit€d iD tbe cootext of scicoc€ trachiDg. Vygotsky's (197E) idE s oo socid

le€niDg ad s.affolditrg suggest lhat teachers should Eovide the E€t€ssary suppo( to Suide

strdaats thrcqh 6eir scieatiftc iaquiri€s. HowEver, Se dc8rc€ to which te{ch€Is hteglste ttcsc

sr8regie6 ioto thcir teac{ing plactic.es depends on their understanding of th€se pcdsgwics'l

appnraches.

Eff€ctive scieooe teaahiag I€quires mt mly a skoES uadarstaDdi4 of coat€ot but slso a rcbust

Fdagogicsl spPlooch. T€.chqs Eust choos€ iosEuctioo8t $sregies thrt Pmrnote 8c'tive

tesmi!& $Eh as urquiry-bosEd le{rnitrg, cooP€iarivc leamilg' @d pmject-based l€amiDg

(wcoDitrg; 20ll). Inquiry-b.6€d rci.aoe trrchiDg, for exluple, encouragE3 surdents to 8sk

qu€stiotrs, develop hnoth€ses, cooduct expedments, and a.alFe rEsults, helpitrg th€o

undarstsad the sciedific p{oc6s.

R6.atEh by Yagcf, (2014) emphasizes that i4uiry-bss.d lt.rdng ad stude -c€DterEd te'chiDg

aPp.oaah6 hsve beaa showD to irnlrove studcDt aogrgeEcEt atrd utrdetstaodi!8 itr scictrcc

ct ssrooc. However, tes.hds' uderstaodiag ofthese aPProachB and thefu ability to iEpleoEat

theo efrectively vad€s sigtifioantly T€sctrGs oietr face chaleages itr bol8trcitrg clDteat

delivery witi th€ rced to bc ihre studed exploratiou and exp€rimenttrioE, particttluly u
cl&ssaoorDs wi6large nuEbers ofsurdents or limited resoultas ( idle.,2014).

2.6 Resource MobilizatioD for science EducadoD tn Ibmataka

R€Eourt! mobilizrlioo is s criticol €lcment in improviru the quality of educatioo- As obs€rvod by

A.owar ard Nise (ml9), Eobitizi4 resourE€s-steth.t fltrmciat' htffi, or qut€riEl-is

e$sctrti8l to easure that teacheIs have scccss to the tools, haidry, and $lpport ftey rced to lEach

effectively. Itr Kfiratat& as ia oany other Indiatr st8tes, resouse mobilizatiotr for scielce

oducstioD reBAitrs a sigBificaat issue, particu.larty h rurat schools

Recetrt studi€s, such as that by Prasad and Veakatesh (2021), higblight thot while lGmatala has

oade suides in improving soieDca educatiotr hlough goverDnent hrtrditrg 8trd scheBres like the
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KrrDd.ta Sb!. qdty Edu4ation I'rcglmnc (KSeEp), Serc rs stiu a substantid gap in rhe
svaihbility.trd distrihtioo of.€sourc€s to s.i€EG€ taechers. The gap is psnic.ulatly gotounc€d
iD tanDs of teshing aids, latorarory facititi€s, and scc€ss to cuarEnt scientific lirerar,,E sad
Echtrology.

FufiharEorr, rcsoucr mobilizatiotr stsategiq trc€d to lake i o accou local rc€ds end
contextusl chdledges. As pointed out by Joshi et .1. (2022), resource mobilizatiotr shonld trot
ooly foou oa foaacial lEsouft€s but also otr hr|min ltsourres such as [rhing experq meotors,
srd orlricrluD .l{;gners, as wGll as Datadal rcsourE€d like updsted iexbooks, laboralory
cquipircntr ad ICT inftastuctre.

2.7 ChalleDges ln Resource Mobilization in Kamataka

A sigoificaot charleage in the resource mobilizario, efrorts itr IkrDarska is the utreveo
disnihrrioa ofnsorrces b€rwea ulbstr rd rur8l aEas. Rua.l sciools, €sp€cially th6e h rcmot€
rcaios, oftto hck bssic i[frastuctrE, slch rs sci€oce lrbs atrd computF hciliti€s, wtich arc
criticsl for qu.lity sci€ncc Et *rioa (Krishaa et 8t., 20lg). Morcovet, therc is a sho(age of
4.cirlized sciqce edlcitors in tL€se .rEas, which sffects t[e quality ofpD prog".@s ofrer€d to
soicoca bacha[s.

In fumat k4 mstry t@chers also face difficulties in sa.essitrg pmfessional developEent
omortuoitics due to logisticaf coDstainb, lact of fuDds, or abseace of time dring the academic
ye&. A sttdy by REmesh ad Sa$ish (2020) caph&rizes rhat rcsource mobitization for pD
ihould involve oot ooly exeraal frrading but 0&o active collsborsriu with toc€l coEEunities,
ood{ovanEaotal orgsnizatiotrs (NGOS), aad educatioml experts to ctea& an €cosystem of
suppon for scicnce cdrcarois.

2.8 Tte Role of lca i.n professioDe-l DevelopEeEt aad Resour[e MoblllzadoE
The usc of lafotmatioo ond CommuDic{dotr Tcchlology QCT) in teacher pmfessional
developE€at bas beea a signific€at a.€a of rcsearch h rEc.nr yEa.s. Studi€s by Misbn and
Ko.hl.r (2006) hsve shown tiat iDtegratiry tichtrologl. iDto pD plogrEltrs c8lr hEve s cubst&tial
rEpoct oo tehi[g qus.lity. For scieace teachels ia Xamrrat& inEgathg ICT toob suc[ as
odliae cous€s, webitrals, strd virolsl labs c{n provide oppotuloiti€s for coDtinuous learDitrg sEd
accas to rcsoutr,€s thal Eigltt ofterwis€ be uDsvailable.

h their study, Parel aad VerEr (2021) argu€ thrr the ure of ICT caE addEss the rcsouc€
mobilization issue by providing [ow-co6t oco€ss to profcssiotral developrnent opportunibe3,
digibl textbook, sad virhrrl lab siEulatiotrs. D6pite this potential, ther€ arc challenges suct as
iaadequate digitsl lit€Eacy aEong teaches and poor intemet infr8ftucntre, especially itr rur8l
at€as, which rced to be address€d for ICT io be fully effective in lGmar.k&
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2.9 Science Teachcrs' ProfessioDal DevelopEcnt in lEdla

KlrIIur and Shaflns (2olt) found that Etite therc have b€tn numerous Sovemment initiatives

!trd scheEcs aimed at cotstrcitrg thc Eof€ssiooat dcvelopment of scieoce teache$' such as the

Rashtiya Madhymrk Shiksha Abhiyan (RMSA) .dd 6e Narion'] tnitirtive for School He.ads'

aodTeacters'HolisticAdy.lc€Ntt€ot(NISEIHA),6eiDptem€nt.tiooofthes€PIogIaEsis
oftetr iDc.osistcrqoss diffq€nt $!res. Te"achers itr Kamrrs}& espetislty tio€e il nual areas'

oh lack $fEci€nt rciourcaq meotorship, and oPporfuniti€s for coEtinued loardng"

In lldia, tllc prof€ssir l &neloFn<at of sciencc trachcrs hls r€tciv€d ilc_rlasitrg rnentiotr in

.eteot yeors. i 
"urdy 

Uy Tiwrri a l Kuma.i (2020) explorEs the siific'trt challcagcs hced by

sciencr teachers in ru.rrl snd s€mi-nrral areas of lndia' particulstly in statcs like K'maf'k& These

challeages iaclude liEitad ec6s !o qusfity uaitritrg plograss, insdequsre exposur€ to rcw

pedagogical su'ategies, urd a leck ofongoiEg support efter format traiaing sessions'

2.10 Curr€nt State of Sdenc! Ieacher Traldng Programs tn (arnataka

ln KErEAtsks, the gov€t!4€trr aori cr'ftrcetioncl txtdi€s ne€d ''o c'eate a more integralEd approach

!o PD thar itrclud€s subj€ct-specific raiaing, collaborative wortshops' meatoring aad peer

teming opportunities. i-grr-" choutd also be cootext_sensitive srd inco4nrate local

fo,o-fig", *tu.tttg drst teachcrs ln differEnt regioos of lkmarata csn ttcnefit cqually from

thes€ ioitiatives (Ch.DdEshek r, 2019)

Re{ent.ssegsrneotsofscieDoeteaohdFahitrgploglaErinlkmarata'suohesthestudyby
Bhrvani et sl- (2022), suggest thrr while there is I groe'iEg focu! otr improviDg teach€r

-.po-"i* t * i" 
"tU 

t^ for iEgoveEent in the desiF ad iEPlemeotrrion of PD

n-ir*" ff" l&k of a cot€r.at ftune*,ort for scicnc' teacher PD' coupled witll &n

'.r-ilpl"gi" oo U*t*i""f coat€dt rslher thttr plactical, h'!ds-@ e4'crieoc6' h's timited th'

cffcctivGs of Esny p.ogr8Es. Moftover, thcre is I geP io terms of pqsonalizcd Feiniry tDt

rd&tsses thc diveme necds ofreach.is, particulrrly rho* ia rural or tmderptivile8cd arE{s
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CIIAPTER 3: RESEARCH DESIGN

3.1ItrMuctiotr

Tt€ r_Es,6.rct aind, Etoluation of kierQe Teachqs, professiona! Dcvelopncnt and Raayr.ce
Mobilizatian Rquirq@6 ia Kamotara eeployed , mired-Dethod 

"pgr*rt, ."g"dagqurrtitrtivE slrv€ys md qudibtive iEtervicws. This appmsch aimed to assess teachers,
uEdr.staading of ttre Natue of Sci.Dce (NoS), its role iq ctassroom teacl,;g aaito pa"id, 

"trrtiqic urkssDditrg of the challcages ficed by scienc. tu""t..", .oG-"""ifrUfty O.
sci€oce tetclirg and hencc id€ it, th€ uainiry accds ofscicnce T€ache$.

The study wa6 conducted acr6s 17 disEicts in Kiltrshks, €trsuring repres€atatioD ftoa ubatr
snd rural locrtions with teachGs Eachiag in HpS and HS t*vels.

3.2 Selecdon of Schools & partlclpants

th selecti,or p(6s easurd hir aart beraac€d r!fl€Sent4ion scmss divdse schools. The keypdticipatrts includ€d:

o Sdcncc Taacuel!: FaoB Covernor Higher pnmary ald Secoodary Schools aaaosgyarious disticts

' I|e.d'ste. (HMi): To povide adhhistsatiye perqEctives oE rracher deyetopment.

Schools fio@ foul disEidr withia each of K&Drt fa,s four divisioos werc ch6€o ro e[srEEgeogrphical ttrd iDftarfiu(tlr.l div€rsity.

3.3 Data Collcctior ttcthods

33.1 ODIhe Srrvrys (eu&tihtivc D.tr)

A 
-GooCe 

ForE-based survey w.s distibuted ro scieoce teachers itr the setectrd 6chools,coll€ctidt iDforEaliotr oo

. Educalioml qualificrtioDs & reaahiog exp€rience. Participatioa iD prcf€ssional developmetrt program6 & traiDiDg rceds. Access to teachitrg rlsouras & hboratory facilities. Chsllcages ilr iDplcmenting effecdve scieuc€ educatioo
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3.3.2 Int€rviews & Ch3sroom ObscrvstioDs (Quslitf,tive Datr)

StsucturEd btErviews were canducted with HeadEasters atrd Science Teache6 to gather itrsights

inlo FofessioEst devetopment ne€ds. Additionslty, classroom obs€rvations evalualed:
. PedsgoCrcat apmaches used by teachas
. Availabitry and utilizrtion ofscience teaching resourtes
. Strdaat eogagem@t levels dudng sci€ ce te$soDs

htarviews w€re eith€r voice-recoadad or manually tsesa.ribcd for futhet aDalysis.

3.33 Fo.us Group Dilcu.slons (FGD!)

FGDS were conducted to encoumge collaborative discussions and caphle dive6e perspec{ives

frod fie teachers of both cohorts handling grades ofupper primary atrd s€coodrry stages.

3.,1 Data Processing & Atralysls

3.4.1 QuaEti'.advc ADallsis

Survey rEspons€s wete statisticsly &ralyzed to identrry corotnotr tse[ds aEong classrooE

itrstuctioos, haching practics, resource evailability, sod prcfessional development

n€ds.
Descriptive strfistics (Fratagps, meaos) wcrc us€d to comparc EsPonses atrocs

dishids.

3.4.2 Qu.lft ru'-e Atr dysis

Iatcrvieu Estrlaf,ipts wcrE codcd to idendry anergrng thchcs relaled to taacher

chaleagEs" rBonrr. Dca&, ood taioiog gaps.

FGDS with teh€. cohorB (both uppcr pnorry and gccoidrry teachers) providcd ia-

aesih peqoctivcs ta corEpl€o€ot d survey dats.

1.43 Comparative Aralysis

Clas$oom obscrvstions were crBgverified s/ith t€€cher interviews 0o check consisEncy

in respoDs€s.

Fhsl iDsrghts were $umarEed h tabutar aod graphical formats for bett€r rcadrbility
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3.5 Timeline & Execudon

Reaerrch Flow

i.LitdrttrE R.vid, & Tool &veloprn€Dt

ii.Field De Colectioo (SurveF, Inte.views)

iii.Dda AEfysis A R€pod Preparation

iv.R+ort Fins.lizafior & Disseminatioo

All cotlec-ted &h was uploaded lo Google Drive, c!&gorized bla

. Sctrool Naoe

. H€adE ster lntcrviews

. T@h€{ InEwiews

. Cbss@E Ob6ervatioDs

3.6 Vlsual Reprerentation of tlie Research process

This sttlored mefhodolo$/ erEurEd atr accusfe, rcliable, snd iDpacdtl ev8luatioo of sciejce
teacheIs' prof€ssioE l devclopE€nt aad rcsouca oeeds in Kamanta By addressiog existiEg
98p6, 6e study simed to crElle lory-tenn iEpmveEetrB itr scienc€ educatiotr.

Pt r. K.y Acdvltics

PrFvilit (Eeforc
S.fool Vbit)

Eata scfool dsta in Google Shetf, read Google Form survey to @h€is,
pGp.re & p.i intqviev Alstiomskes

Irodtrt S.Lool
vbit

Cooduct interyiews with HMs & teachers, observe gcieDce ctagsrooos,
bke photogEphs for doolEeaartioD

P6t-vlsit (After
S.Iod Vhe)

Uplord dala & rcports to Coogle Drivg review & vcri$ collecbd
bformarioo, conduct fnal drt .Ddysis
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Chrpter - 4 ANALYSIS, FINDINGS AND INTERPRETATION

+.1 Dcmograpblc det ll5:

Distiibutior of resPonse across Location

The bar chrrt rEpresents the p€rccorsge ol r€spomies aqoss drfferent lo'cauons-Rulal aod

Urbsr Most ttsponses (76.59/o) come from rural areas. Urbau anas contribute on'ly 23 41% of

thc toral rcspwes. fte vigral qrcscataooo suggesB thar rurat Ecp@deats sigdficmtly

ou 6b.r utsn ll{ood(,its. This .ould bc bccluse ftc survey difiibutiq or oure'ch cfrotts

night hwc b.co do(c eftc'tivc i! rural r€gio6 or Rursl popul'tioo might have bcen morc

Yilling or .v.ihblc to ttsP@d

Disribudotr oI rcsponses across School tyPesr

r of tEs?of6cs Aci(Es scuooL TYPI

rl

tc@trc aa&IELC,ttU

15



The pie chrrr dispbF thc Frce age of rEQoDses E rocs different school typcs, labeled 0s HpS
aad HS. HPS (67.tr/o) hLt re&ived maay responses_ HS (32.Wo) has sigtrific€ldy ftwcr
IEspooics- Tterr is a noric.able difretence, wiffi HpS having mo.e then tsrice thc Dumber of
Esponsas coEprred to HS. The disparity could be due to diffaeDc€s in suvey occess,
a*arcaess, or williagness to pMicipate betweetr the two school g/pes.

Perce[tage ofCBZ aDd pCM teachers participated in the survey

lhis 
ple chan E6€ots fte p€rc€atagc distiburioo of FCM aad CBiz tlachers itr IIS (Hth

Sclool). CBZ t .cic(r Drk [p 9l% of rhe ro{al bacher popul,Etioo ia HS. FCM t .ctcrrcoidht oiy 6%. The ouobcr of pCM bachers is sigoificaDfly low6 coq.rd l,o CBZ
t€.ctets. rcM teach€ts are a small minority, mating up less thln ooe-teulh of tc rool tcrcling
strtr The Lrgc g8p srgg6b a possible shortage of pCM (physics, ChqnisEy, MatbeEatics)
tcachers ia HS. It corld bc bccausc l€ss nuEb.r of pCM bachcrs took p6rt in tte suncy.

Percentate of respoDses as perterder

% OF PC[t AIYD CBZ TEACEERS IN fls
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This bar chart illusEat€s the perccnoge distribution of r€sponses bas€d on Sender' f,'emde

rt'fotrde t form tte oajo.ity ar 60.9E% . Mele rcspondetrt! make up 38.99'lc of the total

rcspoos€s. (}ttcr teod.r tdcrtltl6 rc..udt for a very sEsll perc'entsge (0.037.)' indicating

flinilml t€piEc€ntstiotr iD the drles€t- There is a significant gap b€twe€n f€Dale and male

Espotrdrats, with f€mrles heiDg the domha goLP. Tbe rtPreseatarion of troo-binsry or other

gradrr irhtities is exEE Dely hr, possibly rfue to limited ouEeach, societal norms, or self-

idearificatioa b{ri€f,s. Thc glc p.rc€otagp of femtle respoadenb msy suggest tbal the

survc]rEd popularioa has lDor! ftDak3 or frer ferlates wrt€ oorE engrg€d itr 6?ondiog to the

! ryey or feEalc t€aahe6 c-hrc ol tate up scieoc€ teaching wheo coEpar€d to 6ale teachers'

Distribution of Teaching experlence
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X Of TEACf,ING EXPERIE]ICE
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This cb,It .€ples€ds the dirtribution of teacfiiog exp.f,icdc. scrqss v.dous raages The high€st

pdcaatagp (23%) of ts..b.ts ftll und., thc "< 2{ ye.rl" crpcri€nce crlegory The s€cond-

hi8h..t Fpe .8p (2l%) a h 6c "< 15lT .rs" c.r€gpry Teaclcrs with "< 2 ycen" experieooc

oake rp 15%, showirg e sitnificrnt Pr€aanc€ ofDss/er teach6s. Irl,ef r€ €c€ntario! is s€'n i!
6e ,,< 5 ye{s. (57.) 8ad ,,< 25 yc.B. (S%) groups. Only 9% of teichers hEve "More ttr.o

25 yeus" of exp€li€nce This sho$'s 6er ffi of Each€.s hlYe Hween 15 to 2'0 yclr! of

erpcrlcrca. There is s lohble preseoce of early-career r€achers with less than 2 yerrs ot

erperieoce (15%"). The pc.c,eotag€ of teache$ lvi6 Eore ttr! 25 yerri of erperience lr

rehdvely low (9'l.), itrdiclti[g fewer sedor educatots. The d8ta shows tha! The teaching staff

cotrsists of a mix of erp€rierced atrd relrtively rcw teachers, which can contribute to knowledge

Eeasfef. With a significs[t rDber of t acheB h tle lgGycar nrgc, they rEly soon move

into t€odsship or s.aior positioos. The tower pe'ctnt ge h the 9rtar 
'nd 

2+| ye.r crt'gorie3

sugg6t pot ntisl ctallctrges i! Gtsini.ug mid-c.Il€r od loog-term teachers'



Educational qualification of scieoce teachcrs
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This chsrt EpEsents the disErtulioo of Etrrc-rionnt quslific.tioDs ahoug rEspoodetrts. ?67. of
r6llondc[.3 .rr S.ictrce Cr.du.hs, Eaking tt.o tbe domiDrot goup. 157. h.yc gr.dua.d
ln oatcr iubjcct, iDdic{titrg a snrallq Eopo ion of non_scirncr graduatr.s. 97. fJl uEder thc
"Oltcr!" .rtlgory, which may irclude vocatio[d qurliEcdioos, diplomas, or troD_tsaditional
edrcation patts. The over*'lrclmiag rdority of Eipond.ats hlve o rclcnc! b.ckgroutrd. There
is relarively bw ft{rrt.Dtraioi fiao troD{dercr grrdurb lf,d ottei educadoaal
crtcSorle.. By combiniag he "Gredud6 L Otlcr ftbje{fr" ( t /o) aud ,,OtheIsi (9%), we
fr fr^t Uy. of .E lroldcD.s do Eot h.ve r forud tcletrcc dogree. This mecos aeorly one-foutt of the t@hitrg wo(kforce Eay not hsve spccializ€d science treidtrg. TerchcE without
.dctrc. d.grc.r may stsuggle with tcchdcrl cotccpa!, Lbontory wodg rrd rtsl.world
|pplcatlorr of scieoce. This cou.ld lowcr tic qlr.llty of id.Ec! educrdoh, esp€cia[y itr
cocpl€x subj..ts likc Physics ind Chcoistry. Schools may n€€d @trdrEour profccslotrd
davdoprcit PtogrrDa fd Doo-sci€oae Eactcrs. Cof,aDorrdo! brtliean scielca ard trotr_
td.rc. .d!dr' could iryrot/e cont ot delivqy. Hlrhg Dore {l€ddtad rdcre t .chcE
..nbdrr.r ll rt g.Il iD the sy$nD-

Professional Quatification of rcspoEdetrts in tte survey

PROfE.SSIOAXL QUAI.IFICATIOT
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This chart prEscdts the distribution of profe+riond qurlif,crtlotr! amoqg rcspondcnts,
highlighting the lwcl of forE.l t achcr taidDg. Most rcopordenti hotd a B.Ed. degree,
indic.tiDg 6at nct te&hers h.vc udagme shuchrcd hdnlrg in oduc{tion. This suggesB a

stroog fouDdsti@ in r-.hl.t Ec&.dobEle., cL.rrooE Erlrg.oert, rEd rrbjc.t pcd.go$/.
Ooly ,lt6 Lvc .r DLr/- (M.rb. of Firc.tioD), which Ery iDdicatc tiEirEd pdticipsrioD iD

advarced edrcation l€s€rrh q lcadriship roles iD trachitrg. A low6 perc€ntage of M.Ed
gsdueLs could E€an fc €i exFE itr qr*rhi d{rdopD..t, .drc.tloql poltd.., rrd
r...t.r kiirtrg progrD!. Lldt d Replt crtrtior of D.EdrELEd. @plonl ln
Edlc.tlor) - 2'/. TW ,It 6sriri,l for elemeotary-level t rchitr& but their tow perceotage

sutgEsts tbaf Dosa repotrdalt! rrr focrt€d or iooondllT GdIcrdoD rrther ttrar prlmary
€ducldotr- A signific{trt portioD (16%) has bsltc terchcr tnirfug tirough certificrtion
progrutrs, wLich may cover ess€ntial p€dago$/ but trot ind@th subject expertise. Profe$lotrrl
devdop[e[t progrrE for TCH aad non-B.Ed- tercfuqts catr bridgg skill gaps. Tugeted
Trrlnlng for TCH Hourrr ttr Sdclce, work opsr orlh. coursog rnd mertorshlp
progr.or crtr iEproye thet rubJect e4erfi!€-

Teacher grouping by thelr appointed roles
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This chart highlights the dlrarlbudotr of ae.chers by ateh rppolDted role6. The focus on

scienc. educdion catr be aa8lyz€d bas€d otr the proportioo of P'CM (Phy,rics, CheElrtry,
M heDrd.r) .rd CBZ (C'heEfutry, Bot ry, zoohg/) ttrchert h comparison to other mles.

CBZ Teecbers ForE lhe L.rI€3t Groep (33%) + Suotrg Prcsem. of Lifc Sdetrce

E&.rtor! A tdgh !.rccrt.3 of CBz tl' icrr sr{grsB trrt liE sci€f,cas (biology,

eaviroDEat l s.ie ce) de well covercd- I,ow FCM Tc.cter PcrEotrge (12%) - Pcrtblc
G.p ii Phyd.rl Sdctrcr Tcicilng, without s propordotrrl prt'€trce of PCM te.cheB,
sard€ats Eay have w€aker hrtsuctioo io physLs .Dd E.thco.aic!-rlLt4d rcience. .lrd DEy

havc weak foundafion h physlcg cheEirtry, rtrd Drthe6rttcs. SlSntf,cttrt NuEber of PST &
GPT T€.chers (25% .rd 25%) - Gcoer.[rt T..chh8 Domh.t .. PriEary School Teachers
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(PST) rod Gr.dlstc Primary Teach6s (CPT) forD r qltf,c.rt portloi of lhe wortforce.
Ttcsc te*tts oftea h.rdle [lfdpb iubjcct, Ec,rring scieace educatiotr Eight trot ]rcdve
ip.d.lL.d .n rdon at foutrdatiosl lcycls. Et[ DcD€nddc. or Gcierdld Te.chcE (pST,
Gf-D Eight iodi.{te tess speialized scieace E3ohilg sr prlErry .rd secotrdrry levetr. No
Tr.lr.d Grrd!.t T..clcrs (lGT - 0%) + Ab..!ce ofAdvrnced Subjc.t Speci.Isas. TGTS
slr usurlly rubr!.t c{.rts, particularly in highGr grsdq. The absence ofTGTS could iDdicrte r
rlortrle of .pcd.lLcd scimc. .drc.to]! ltr cecotrdrry 3choob, which ldght hprct
rdvalcad ldcncc lcar !g.

Teachers teaching difierent subiccts along wlttr scleace

aclEncarE.tcBSErc.f, outf,€ orf, f,a
SUBJECTE(aro c f,mf, ScrBxca)

La

aa
- -

This chsrt show8 % of t€ochers b{.hitrg diffrr€nt subj€cts along with scieoce. perc€ntage of
S.icac. Tcach€rs }hdliag Orher Subjecrs is morc thatr hdf (54yo) of scieoce reacher a.e
assigDcd subjeds orhrr thrtr sci€ncc. This egg66 8 shotuge of speciatized teache.ts, forcing
sci@cE .,6--ro.s to t ach orside their exp.itise. Msrhrmatics is the Most CoElnoD AdditioDd
Subjcd (38./o) A sigoifc€nt trr@b.i of sci€ace Eachcts aho tEach Msrh€fiutics- This could be
bcneEcial as trhlh and Scieme ate inErctate4 but it EAy irdictte a lack of dediceted oarh
teachem. Scierce Tcaclcrs Teachfug tlngulg€s (l tyo) & Social Strdies (6%) It is concemiDg
that science terchers are hadlitrg langusge aad social sodies----subjects vastly different ftom
sci.ace. This may rcducr the quality of teachiDg in both subjecb due to a lack of specializqt
Eaidtr8. Be.&!s€ of this distributioD, Scierc! reacheG Eay sEuggte !o Eahtah hieh{uslity
scienc. edrcatiou white h,n.tling uDretat€d subjects. They might get less time for pmctical
experimeob, rEsearEh-based teachh& and cooccptual clsrity in sciedce. Also, maaaging multiple
subjecB miSht ircrerse worHord and sEess, leadiry to hefficieflt te.chhg
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4.2 Teachers' views, beliefs and perceptions about Sci€nc€ and Science t€aching

Approacies to teaching science

,ecl- b I-n..LD

The data sbws 6sr Lr.rnhg by doitrg (693%) i5 thc tuost fique ty us€d t€achitrg approach

with 2213 rrrporrar, highlightinS the sEong emphesis on hrnds-on expcriencqs in science

edlcixor trquiry+$€d le.rdtr8 (63.7%), eportEd by 2,09? tcrcbcr!, rs anoth€r wdely used

melto4 eocouragiog studcmts to exptore sEd &tk qu€stioos to develop their utrd€rst8trding.

Otrcrviq ua ac{rDhg (61.9'ld, rncatiooed in 2,139 r6po!!6, is also a populrr .pproacb,

reinforcing the iEport.trce of dircct €DgageEcot s,ift scientific phmorDena. Me.nwhile,

liraerhg to t .cler etPLr.tlo!! (25.4'l.), with ffe rt por!.!, is still us€d bu: si8dficady
less common ttaa intcractivc amroaches. Mcoorlziog frct6 rnd prtNlplc. (11.0%) rccrivcd
thc lowest rcspoDs€s (351), swgestiry thrt rote le8miDg is becomi"g less relev&rt in sci€rocc

clrssrooDs.

The stroag focus oo hrd&o Ed irfli],{dvrtr lcaming sug8ests thrt 3dcrce .du..aiotr ir
hcr. Clgly .dopdrS r co[kucdvlrt qrpro.ch, where stude s sctively build howledge

through explomtioo aad crprriMirio- Ito lory cmphr.si! otr oeEorlzrtotr reoect! . move

awry from trrdltiond rote lelrEtrg toward a more applicatiotr-b8s€d uaderstatrdiag of
scientific conc€pts. Howevet, the flct lhat somc t rchert tdll rely otr erphmdorr (26.47.)

suggests thar dircct inststrati@ has not baas complctdy rcplsoed likely b.csuse it provides

fousdatiooal knowledge o€c€ssary for de€per inquiry.

Wbile 6e dara highlights ! positive tetrd toward active lcamilg brl&cir8 dmercnl tercblng

st tagica reErttr' toport ot. While haDds-otr .ctivities 8ad inquiry'based lomitrg are ctucial

for engagemedt 8!d fiitical thinking, ..tructurcd .pprorch thlt co[blDo. dlr€{, tochlB&
guld€d hqElry, .!d prrdlc.l .ppllcatiotrt mry b€ Eost eff€ctive. EDButiEg thet stdeDb hlve

forndational lnowledge beforc agagiog io cxplorations csn halp maximize le.ming outcorae3.
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TeachlEg approach: Eocour.g€ to score good Darks in science

. O\ly 23./o of telchcrs ldoritize scademic performance (rurks) as the prinary
Eotivatioo struegy.

. A v8st Eajo.ity-77oh---rcprt using other appmaches, which oould iaotude fostEriq
cuaiosity, hrnds-on activities, r€d-world connections, or pmmotiag concepfual
uaderstaadiag.

Ibis suggBts t[rt Eost tq&hers vicw s€ience education as DorE frarr just scorilg Esrks,
indicrtiag a possible shift toward studeot-c€o@r€d md inquiry+ar€d lo.rtriog ra6er thaa exam-
catic t ectiag.

Teachcr belleft about scleDce te{chiDg

Most hrchets suppott EodcrD spproaches to scieoce educatio[ 95J,ayo .grc€ tbrt usitrg
ddtlDle Itpr6e .dotr. such as di.gr.rm sod models enhances science tiaching, while only
a.f6% db.grcc. Sioilarty, 90J5.6 of t.cheN Aragree thaf k ntng lcl@ce lrvolvcr
Ercnorlzrauotr, ildicrting a stsong prefertnce for concepural rmdershtrding over mte lcrming.
Howevet, there is somc vadation ia belies sbout the aatlre of scientific howtedge_while

I€ect!€. h€li.G Atout 9*{o€ b*llirB

c-d s;.- rEr. - r*ttd b c-..

cad.t.itE*..ieffii-e

cdd-r&.tuturd
5@diE
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67.02% .chowlcdge th.t .ck ific theorier evolve, 32.9t% rtill bdl.vc lbst scientific

knowtedge is fixed. Additionatty, 715t7. of t€rcherB .gree that Setdrg the correca .uswer is

|i i4ortrrt qt omc of r rd.rdfrc .&.rhc[t, whqEas 28.a2% dt*t!., suggesting that a

sigaific{ar numb€' oftaaches $ill FiGitizc euracy over rhe iavestigatiye proc€ss.

The d.sra suggeitr &aI6ost t4&h€{s suppoat nodern, chrdelra+ ,crcd rPProlchec to science

educ*ioo- Tbe overwhelming.gqm€at (95.84%) on usitrg Erltlph repretot lioo! indicates

6rt educttoN recogtize uhc ioportmca of diveEe i$ttratioort Eethods to e[hrnca studeot

c.Epr€h€osioa. fte tigh db.gre.Eela (90.25'/.) wittr tte idcr tlrt ..lem. L rbout
DcEorlzatioD frlrther c.onfirDs 6at teacha$ arc shiftirg iowsds fostering dE€!(, conc@tual

undqstuding ra$cr than focusing oo factual recall.

However, there is some dtyiltotr itr bclic& ibout thc o.tu.rc of rcie mc krowledga. While

67.02'l. .cLrorledge ah.t iclctrtllic heoricn evolve, e siglific{ot 32.9t% !ti[ beltcvc thlt
tdcltLf,c howlcdgc lt fir.d, ivhich cluld impact how they prEseEt scietrtific disc-overies itr se
classrooru Additioaally, the stroDg cEph.Ets Ol.st%) otr obtdtriDg correct .rEwe!$ rtr

e+erimert! suggests 6at mstry taschets still vslue precision ilr scieace leaming, which might

ovashadow the iEportsnce of trquiry, criticsl thinkin& and the process of experiment tioE

However, the D€rc€pdon of icletrtiific theorles ss flred ard 6e focus or getdDg carrect

.!Jwer! higilight rrcas for fuflhe( developEeDl. EDcluagilg tsroh€.s to view scienc! as .tr
evolvilg dilcipdre ad to Fioritize th. tffi proc.r l," r ill't coEttt rarultr could

eoharce critic.l rhioking aad iDaovatioo itr ffis. ProfuEktod developEeEt progrsms a

reidng cro help bridge tr€s€ grps, €nsuriry ltrt teachers firlly tmbrac€ sclctrtific hqulry rnd
tlc dyo.lic r.t rc ot.ric!.. h ther Ga.hing praclices.

Teacher belief- Sclctrtifc theories are subject to chrtrge

rr

lru
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Key Obrcrvrdom:

67'l. of Eactreas rgr€e thrt sciead-Ec tleories are mt 6xed aad csE chrnge over tiEe
based oa ocr eviddc€ or bcttE uddErst ndiog.
However, a significaat ponion O3%) of hachers disagEe with this core scie ific
prilcblc, iDdicding I possible miscooc€ptiotr about the natue ofscieDtific ttrowledge.
Ttis brtid is cnrcial bccause it rEflects s t€ache['s uode.stsoding of scieuce as a
dyamic, cvolviag discblirc rattrer tiaa a staric body of frc*.
While 6c mrjodty &moDstzte a corrtct uodcrstandiDg of how scierce progrtsses, thc
otr+tbftd who disagrer nlay iudverteltly promote rigid vicws of scientific krcwledge in
tle classroom.

Teacher Bclief- ffing the correot a.Dswer ls the Eost lmportaot outcome of a
sclentific experiment

a-
Xey otccrvrfbu:
A sigDificrat Dajority O2%) ofrhe terchqs slvey€d agte 6ar obtaiaing the conect aBwer is
the Eost iElrortaat outcome ofs sci€ndfic exp€dEeEt.

. ODly X/. of the respoodrilb drsagree with this sEr4meot, sugg€stiDg they D8y valuc
oth€r ssp.c.6 of scie tific inquiry, such as the Foc€ss, obscrv8tiotr, or oitical thinking.

. The dara highlights a stoog betef in outlome-ori€dld pp.oaches smong teaohe6,
which may iaflueace how scietrce is trught iE clas$o@r - poteatially with a focus oo
accuracy and rcsllS over exptoBtion aDd itrquiry.

IEplic.afu! :This belief coutd rEflert a ffiiolral vi€w of scieDce €ducatioD, wherc
ernphasis is placed on right answers rather tlun the expqimentat pmc€ss, which may timit
opportuaities for shrdents to explorc, mate mistakes, atrd leam tbrcugh discol/ery,
Professionsl developeent progrrDs may consider addrssing this bcliel eNrcouraging
t€achers to see th€ value of scieotific ditrking cutiosity, aod the learEiag proc€6.s as cenEal
outcomes ofexpedDentation - not just corrEctsress.
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Teacherbellef: Scientilic th€ori€s chrng€ Vs Gettiog the correct aNtrer is the most

irnportant oulcome o[r salcnca erp€rlhent

IIE

rc
.D<-qtr.t'd4l

ffi

45'/6 of slt Each6s agrEe with bod belieft: ttey believe scieDtific theorics car change

ard tblt gelting the clnect amwcr is Eost iEportaEt.

This swEsts a contsadiction - acr-epting thrt scieoc€ is dyrumic but still tseeting
ev+erimetrts as fact-confirming rather than exploroory-

Progrqaive vlevpoiit:

. l9'le of teachqs disagrce thrt geBitrg the corcct a$wer is Eo3t important ad agrE€ that
th€ories chsnge.

. This group reflecs a more ioqu8-bas€d viev of science, wherc experimentatioE is about

explorhg atrd revisitrg ideas.

5.r-d...8

6.._+r|-
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Tndlllord vlcrpoirt:

. Z96 believe corrcct a.oswels 8re Bost irnportaat and do not agr€e that heories cb!trgE -a rigi4 factrrieDted pcrspective ot science.

MiDiDd but lotlble di!.onlcct

9./c of troch€rs disegrce tyith borh beliefs - po$sibly iodicating cooftsioo or a lack of
@ €og8g€tuent wilh thc tr8tre ofsciencc.

Intrrprct alotr:

The l,It€st group of tlacheIs (48%) hotd both progrcssive aad Fadtional belieE
siEulta&ously, which hidighB . misaligDme t in uEderstbding the Drfirc of scieocr.
Only about I iD 5 te.chers (19./6) show a cohercnq inquiry-sligned sta$e that supports
scientiEc rhinLing 0s evotving and process.focused

feacheas' conllicting views on Science education

Herc ale srorrre key ilsights ftom the c[rt oo conflictiDg vicw! iD sci(nce edra{tion a.Bong
t€ach€r's:

a&br-L*r

I
I

I
rq...-._

E.E--dr.i

"Sclencc for EurI S.!rcs & Coocepturl Lerrnlq" ls the ooct prcvrletrt
cotrffct - The highest pcrcentage of t acheE (arouod 30"/d hotd both views tbat
scicoca should be teamed for ex&tr s@aEs while atso eruphasizing coocepural
l(tdng. 'Itis highlights a teDsioD berwc€tr rot€ LarEing for &ss€ssmetrts and de€per
uadersanding.

"Tnining Ncedr & CL$sroom Chdletrges" ls .toahcr DsJor cooolcr - A
significa-ot perceft.ge of teachqs (around 20-25%) stsuggte wih balarchg thei.
taining aeeds aad the cballenges they face in the chssrooE, This suggesb a gap itr
tcaaher [xEpaiation aad r€al-world cts.$rroo6 iEplemeotation.
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"Iquiry-B.r.d & MeDorlatloD" co lict ls c{Emotr - Mlny teachers hold both

lhe belief in inquiry-bascd lesming white stilt relying on memorizltron. This indicstes

aD oagpinS stuggle io EoviEg from traditional teqching methods to studeatJriven

iquiry.
L... prd.krt cc.Oi6 irdrdc ncorItlt lurtxer Fo. & lnqulry" .td "DIXSEA
U.{. & MrldFL Rlplt..rtdoot" - Tbca€ cooflic6 are Fts€nt but afrect a sErller

pelceohgc of t tclErs, tqlylng 6st ttey Eay bc more sP€cific to carhh pedaSogical

rlPmsch6 6 rcsoutE€s.

"S.t rltd. TLodr. O-aG & McoorlEdor" lt tte l.st corilctbS a't'Aory - Tto

msllc{ p.rc.aregc of tsd.rs (uDdE tOTo) augglc wilt baleitr8 6e idea thst scicdiic

thcories evolvc rvhilc r&o pmEotitr8 Ee@riztiotr- Thb ruggtsb ttat fcwet teach':rs fac€

diEcutty rlroritiDA ttdc vicws.

Comparison by School Type (HPS vs. Hs)

ccmp..ls.f vlect H95 6. tls
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Ttcori6 Cf.r8.:
o AgEenEnt is hth h bdr HPs (4ptoi ?5%) rd Hs (apPror' 707")'

o Suggtsls a sEotrg utrdqstrtrditr8 aqDss bodr tyPcs &rt scicntific lheories caa ch&8e

Corrr{t Arrrcl FdE:
o Slightly higher agrEenent ia HS (spprox 857") codpar€d io HPS (approx. 80/o)'

o ltdirLs both typ.s of ichmls sho\, s sloog t€odeocy bward eqhasizitrS conEct

M.oortrilor:
o v€ry tow rgr€€E€Et ir botlL l*ith HPS sligbtly tower (-5%) tb&t HS (-ltr/o).

o Sugests that mcEorization is not fiongly endorsed in either school tyDe.

lthltlple Rapra.ntrtioN:
o vcry high ogr€eEEat in both (^45%), ftarly idctrticel

o l.dicatB soDg odoneffit of usiDg mu.ltiPlc rwt.Entdions in tt chiDg.
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IrI(SEA Ur.g.:
o Siritar lcv€ls of agre@t (-55% b HS, _50lo in HpS).
o Mod€rstc but trot ov.rwhdEiag use or vatuc placed oo the DI(SHA platforo_

ComrErlson by School Location (Rural vs. Urb-nl

Theories Ctlnge
o Rural tear[cn (-757o) show slightty Eorc cgre€iacot thaa urbao teachen (^{E%).o Reflec{s slightly Do?r opeflncss to t[e cvolving n hre of science amoig ntal

teac[crs.

Corrrd AErct Fccos:
o Rural (-85%) rochers agE morc sEotrgly hau urbaa (_7t%).
o Rual schooh 6ay €mphrsizc coll€cttr€ss morc thstr urbao oacs.

McEorlztalo!:
o v€ry low sgreeo€nt ia bot; urbaa (-lOelo) sli8htly higher rb,.n rural (_5olo).
o Mcoorization is largcty oot prEfEnEd scrBs locati@s.

Multiplc Rcp..icttrdoos:
o Both groups show very hi8h agrE€Eenr, wirh rurat slighfly higher (-r8%) t}lan

urbaa (-95%).
o Stong conceosus ac-ross loc6tioa8 oo tfre importance ofvedcd Eptes€[tations.

DIKSIIA Urrgt:
o Rulal t€acheB (-,50plo) rcport sl.ithtly more usage thatr ulbatr (_55yo).
o Slightly hote reliatrce on DIKSIIA in oral areas, possibly due to resouce

cotrstsaiots.

C.mp.rlt.n ofYhr.: Rural vr. u6en
€
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Key findrngs Fom Teacher ltrterviEw data about Understending of sclencc aDd sclence
teachtng

Thc omon-oae inrrview with tEachas rhout thcir utrdcrs{andinS of scia|nc€, its rios a[d
obr€.tiv€s md Ec*ho& of t@hitrg science high.lidts the below fiDdings, atrllFis ad
iat(rprtiatioo-

Focui otr Sdcotmc Atdtude.trd Cddcd Thlrldtrg

Thc hith€d DuDb.r of responses (83 oul of l3l) emph.siz! the importance of cu.ltivating a

sci€Dtific aEitude, which involves fosteriry cudosity, logic, atrd skepticism to chrlt€nge

assumptioDs. This highlights the pdority giveD to nurturing critical thinkinS skills in students,

ercouregiag theo to questioo aod molyze information.

Elrd.{)r L..ni!g Ir l(ey:

45 oul oi l3i Espoos€s focns€d on tratrds-otr ieamin& pmctic&i activities, and r€sl-world

connectlons, it is clear ihat experientiel leaming is considered a c€nEal asp€ct of sciencr

educltioo- Eog8ging sfudents 6rou8h experimeob atrd interaotive leaming allows them to

conncct theor-y with practice. making scicnce morc tangibte and m€anindtl.

RoL oI at. I..A.r lt . FEilit tu':

while oDly 8 out of 13l rEspoDs€s Eeotiotr the te{cher a8 a facilitstor who guid$ snrdents'

eplor.fion and iidA(,trdeat tbioking, this indicatcs that the shrdent{entercd approa.h,

whci! the teachn !c1s cs s guide rather lhatr a mq! koowledge provider, is still Eot widely

iaptemeated or aphesized

SH[! DGvdopE tra ir Not r Mrior Focu!:

Ouly t2 our of l3l responses focus oo developiag crativity, prot eo-solviag, and

coUsboiation skils. This sugt€ss thst wb e skitls d€vetop@trt ts r€coguze4 it ls ool yet a

domitrstrt foc-us i! scieoc€ educatio!, 8ad finber emphasis could be placed oo equipping

sfirde s with essctrtial Scieoc€ Eoc€ss skill.

IlEltcd Eocus or f,ahlc.l .trd Eollrtlc Dcvdopme :

The IespoDs€s relat€d to €dical and holistic d€yelogn€nt (E out of I 3 I ) indicdE that hon€sty,

discipline, aod eavirumenal awarE less are some*hrt less emphrsizEd There is a need for
stsoDger htegration of ethical rzlues aad social ffiponsibility itr scieDce curricula, especially
in ad&essitrg global chslleryes like susta.iBbility.
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Cou.ctlor of Tlcory to PTrcdcc:

Conncctiog scieatific concepts to daity life, cballenging supe8titiotrs, and integsting
tEctrnolosr rEceived only 12 out of t3l responssi. This suggBts lhat while some educatoE
rccog ze 6e iEport ace of Eakiry scieoce r€leva to studeDts' lives, tbere may still be
rooE to sftagthetr fre liak betweea freorAical le&Ehg ad Facticrl applicrrions.

Fort drg Cuiodq .id Int..lra :

The highest ftequeacy of respoDses is for Fostqirg Cudosity atrd I erE6t (92 out of 13l),
indtic-ring thrt e larBe mrjority of r€spood€trts prioritize oatiag science etrgagilg 8trd
sparkiog wonder h 6ardctrts. This $hows a $tong €Dph.sis on crEatiDg hterlst aDd
excitchcnt about sci€ace.The ov€rwhelEiDg eDpbrsis on curiosity and eogagqncnt Eflects
th€ iEporhuce of cre.titrg 8o etrvircuneot wherc sfirdents 6!d scierce fttr aod itrEiguing.
Teachers likely prioririze i eractive teachitrg methods, such as ereeriEeoB, diroussions, and
real-world applications, to foster an emotional connection !o thc $ubject matier.

Dcr,.lophg hqulry sldlr:

With 27 our of 13l EspoDscs, DevetopiDg Itrquiry Skilts ir emphrsiz€d but lcas sEoDgly
dratr other asctols. Thc focus hcle is on eocouraging questioniDg, expfiiDefitation, aad
logicrl thinldu, whicl &e key cohpoEetrts of the scientific Eethod- The towcr fiEqu€,ncy
could iEpty that inquiry-b8€d leaming b a goal 6at Eight uot be as syBEorric{uy
iEtcgrated iDto all clsssrooEs- DeQite its iEpo[t trc€, soEe teacheE mig[t fice practical
.hrlr.ig6 ia fosrarilg Ena inquiry+6$d l€aEtDg; srch as tirrrc coosEsinb, r€{iourc6, or the
taaditioosl studrrr of sci€ace cudcul&

ImoYrtio[ ud Crc.livity:

InDovstiod and CEarivity scorEd 0 r6poDs€s, sugg€stitrg that, accoditrg io the
rcspoodcats, there is litle or Do €ophrsis otr f6t dng iDnovatioo or caeativity in the science
clas$@m. This is a surprisitg rEsrdt, as cr€stiyity is oftrn coosideted a key drive[ of
scicntiEc sdvrnemenlThe abseace of respouses here could itrdic€te a lack of eophrsis on
eacouragiag innovative rhinkirg ia science educltioo. This might poht to a tre€d to rethiDk
how creativity can be htcgrrt€d ioto scieoc€ tqchilg. For itrstaoce, foste'iry a.o eoviroDment
wh€te strdctrts not only apply existiDg scieDti6c howtedge but also lejrD ro innovate .ad
ctale Dew solutioos could b€ aa 8rEa for funlc devetopm€nt

Rcdoyi4 lt{bcolccpdoi..!d Supcrrtitior6 B.lte6 :

Finally, Removing Misc.nclptions and Superstitious Beliefs gamered t2 out of 131

rcspoDses. While this is irDportrnt, the relatively low score may suggest that miscooc.ptioDs
sod supqstitioos are not alwayE actively addressed in th€ science chssrooE, even though
they cro hhdcr the drvetopE€at of a scieotiEcally ac{Nrate worldview. Addcssiry and
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conec{iog miscooctptions is caucisl to €flsuriog lhat studfnts build a sotid foundatioo in

sci€olrfic kDowlodgp. This resporsc suggests that somc telch€Is miSht be less pmsEtive io

explicitly idcnti&ing end addEssht miscooc€ptions or that it is 8€€n .s less of o priority

coop€rEd to oth€r spects like fosEiing curiosity.Dd inqury skius'

Key 6nd.lngs froo Focts Group DisorssloB otr sclencc Teacherj views snd Understandlnt of

Sdence Educador

7 teadl€rs who teadr science in Hithd Pnmary Srades and 6 teadlers who teadr s'ience in High Sdrool

s€ctionspartidpetedin.Sroupdisclrssion.Asetofpolnte6hasbeenusadtofaolltatedis'ussion'
Summa.y of tlEir respons€s has beeo categoriled and captured b€low A m'io( drunk of th€ discussion

was rround the challenges they face. Howeler, their views, in particular, 
'bout 

science and the

influence of ttEir vieus on their classaoom instruction are of paaticular intercSt

Scietrc. i! Alwryr Chrtrglog

Most te3che$ agrE€d that scientific kmwledge is dyMmic and coostatrtly evolvitrg due !o Eew

discovEies. Exasples cited iocluded Pluto's l€clEssification ftom a planet, the develoPment of

&e atoBic Dod€I, ead tte recognitioo of ins€{*ivorous Phnts. Th€s€ errEpl€s iUu$ared their

undE$tatrdilg that sciace is tror fixed but rarher aD evfi-iryrovitrg body of f@wbdge.

Ho\xever, a few t ach6s hetd Ihe mis.onception that scieotific knowledge, orce tested snd

Frov€o, remaios unctangeabte. For instdrce, soEe asserted that the principle of gravitalioE,

which exptains the motioo of falling bodies, would oev€r: chd8e. This belief teflets a

misuaderstading of the Dah[E of scicatific kaowtcdgc, where fuDdtme trl corcepts remaid

12

Und.6a.rdirg Sd.oc.

Most Eachen defrned science as a systematic method of lerming about the wodd ftrough step'

by-stlp prccedures. They emphasized iB role h und€Istandiog everyday Phenomeos' such as

cooking, plsnt growth, and minhow fotmetion- Te3.hers geneEtly achrcwtedted that scientific

hquiry hcgitrs with a qucstiotr olrd is supported by cvidcnce However, soBc teachers cxPr€$€d

the batief that sci€nc€ crtr fitrd aaswers to all questioos aad pIovide abGolure ploof for

eve,rythiEg. Thi6 view Eugg€Ets s liEited utrd€ist.lditrg of fte Eture of science, panicularly

rEgarding lte lentstive ortue of sci€otific howl€dge.

while soEe t€.chef,s utrdarsbod thst sci.ntific lass sEd thcories hold equal significaoce' they

stsugglcd to rEcogDizc that all scientific krowtedge rEmdns subject to chlnge MaDy view€d

sci.otifrc proof as ebdolute, akh to mdn€datical proof This peNp€ctive overlooks the self-

codEctitrg DahrE of scieace, where kaowledge evolves ove. time brough futt€I itrvectigrtioD

.sd discov€n€s. ftis misradersaoai4 is ofteo erploited by thce rYto chtlleage scieotifc

pritrciples, .s s€€n in historical exsEPles lile the EisitrtctPnt tion of forsil evidtace.



stable, but our ud€astatrditrg ond iDterprctatioDs can evolve. Somc ttaches rccogDiud thal
while c€atria fouadatiooal conctpB, such as the aroEic stuctle, rED8in ootrlt!tr! the
nod<r$aling of srbafooic panicb cootinucs to devetop.

Undqstatrdi[g thst sci€nce is s.o oogohg procds rather thsn r collectioo of sbsolute tsuths is
cruci.l h shapi4 positive aniutdes towad scieDtific progrEss. When science is perceived as 8n
evotvilg 6cld rather thaa a set of fixed facts, individuls are morc likely to spErcirre its
suengths aad rccognize the teDhtivencas of howl€dge as 8n s6srt mfher thsn a flaw.

WLy Wc Tc*l Sdeooc il Sctoo&

T€achers highlighicd thlt 6cience efuc{tioa shou-td help studctrts cooftct classrooo lesmhg io
rcal-life sitEtiotrs. Science is ooniprcsent, from food prrparation to uadqstarding wildlife
behrvior. Teachers emfrbasized thrc science teachiog shou.ld dis?el srpeBtitioDs &rd foster
scientific rh;nLing. They achowl€dged thrl scietu€ is Eor€ than just heEorizing facb; it should
also raise owarcoess of the impact of devetophent on 6e €[viDometrt, such as de effecs of
urbadzztion oo agricult[E.

Sci€!.e edu.atiotr ourgrres critical thiaking by encowaghS studcots !o ask "why, and nhow,
about the qorld. It devetops ess€trtial skills likc questioning reasoning, aod prollcm_sotving.
While hachers htsoduc€d key coac€pts like scientifc teDper, atiurde, aod iquiry, maay werc
unawue ofthe lVationad Arrialum Frame*ork position paper oa scieace educ*ion. mu Uct
of aweft[€as sugg6ts poretrtisl gepn in fir[y unda$ndiag tte purpo6e of science teachiry.
stserytheoiry t[is twerEa€ss oould cDhatrce the efrectivqress of scierce edrc",io! 8trd eosu,e
that its corE FiEiplcs 8tE effectivcly inrcgrared inb t€aching Frctic€s.

IIow Sderce T...ltrg Ers Ch.Dg.d

Tea.ters adooplcdgrd & $ift in scienc. teacbilg Ecthods over tiEe. pEyiously, scieoce
iDseudoD rdii h€avily oo texlffis. Today, mode{a tcrEiiDg stsategies inco.porate STEM
t b6, haDds-oo exp.rio€ s, aDd tlcboolo$/ to qrcourage dr?sr eEgrg!@etrt beyoDd Extboot
leamiag. It€se rdvance@eoB have 6rde science morc intqBtiDg and relevant to studeots,
futurEs.

However, teachers also emphasized the ne€d for adequate resources and regular Esi eDrnce to
suppoft eEective science t€achi[g- Access to wett-equipped laboratories ad updatEd t4ching
E$exicls is crucial for irqld.nring iDlovstive reaching methods aud etrsuriry thrr stud€ats
rcaaive 8 cooprchcnsive science €ducatioD.
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Condodon

Undsst Ddiag the tr,llE of scierce is ess€atiat for evalusting its steogth6, tiEitsrions, 8od the

value of diff€rat typ€s of scientific knowledge. while scicnce teachers m.y hrve I stsong grasp

of cooc.pts $ch ss 6€ eromic Eodel, Boyte's law, aDd evolutionary theory, their uoderstaodiag

of frudemcnlal scientifrc priEciples, such &s 6e distilction hwe.n laws, theories, and Eodels,

varies signficanfly.

Res€arch litEratue $morts th€ id.a th.r a trscher's p€ro.Pdon of sciencc Profourdly influeoces

6cL t.chiDg ryroech- Nrnaa (t9?7) eophrsiud thsr 8 t attrer's u[d.rstrlding of sci€oce

sbsp€s conte delivcry aad metiodology. Ogurniyi (19E3) u'an€d tlat inrdequste oooctptioDs

of scierce c.uld distort iisEuctioDal oucoEes. RobiDson (1969) asserted tbat a tla.trer'c belieB

about science dircctty impact their classroolrl behavior, while Schemer (1973) noted that I
tea.ler's philosophicsl pqspective ircvitably i!flueoces their teachiog practices

The firditrg! suggest thu while t€schers geoerally recognize the evolvilg oatrllE of scieBc€,

soEe cuscoo@tioDi parsist. Addre$i4 thes€ gaps tbrough proftssional davelopEent pro8tEEs

and curriculum awarencss initiatives could strengthen science education and erhance shrdents'

scientific literacy

43 R6ource ryrihbiliqr .rd ullgc for te.ching s.ierc.

R$ource rvrihbiliqr lor science terchhg

arserva|.EJlE scllEartE-

l.'-.E-._

b--!r--,

The rvailsbility of scienc€ tExbooks is the highest among alt resoutces, with 96.42% ofschools

having access to theE, enruring sroag curriculum support. Charts and disptays (73.10%),

sci(nc! Eodels (7222'/.\, @d *ierca kits (5758%) arc relalively wetldistibuted, indicaring

moders& e€ess to vGusl ond prsctical leming tools. However, te€cher handbooks (6t.48%),

workbooks (60.05%), aad laboratory mrt rids (60.X7.) show a gap, as arcund,l07. ofschools
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tack d6c €sse ial teaching and leaming aids. Digital rEsourc€s such as computers and tEbleb
ale av.ilable ia oDly ,a9.,187r of schoots, pintiDg to a digiral divide. Resouce bool3 are cvetr
lc*s evailablg widI jnsf 15.12y. of schools havirt thcm, limiting acc€ss to supplcmenhry
lceDirg Ealedals. The @ost conc€tdtrg fiading is the availabiliry of fiEctiotriDg scieEce
labfidorics, which fitrds or oal\f ztjtr/., nerning ov€r 707. of schools lrck proper l,8b
f.ciliti.s ffi h@ds-olr expfiimenb. This indicales a siificjnt gap in ioftastuctue, affeciiog
the qurlig of sci€nce cducatiod.

The &ra rev€ak a siEific€nt drsperity itr the availability of essetrtia.l EachiEg 8trd lermiry
rEonrcas u6 schools. While sci€ircc ExtbookJ are widcly svaihble (96,a2%), €asuriEg 6$
std€ats have a€€ss b core curdculum materials, other critical tEsoulc€s show gaps. Visual aids
such as ctam, scienoc models, End scierce kib havc moderate Lvslllability (67./._:73./.),
indic{ting that while E!try schools have access to theEr' a coDsideEble peEqrage sti[ lacks
thes€ rcsoures. The sihDtioo worsaas with teac-her hatrdbooh (df.4g%) atr(t wortbooks
(60.1xt./r, suggestiq t[at a sigEiftcad nunrber of terchers hay not trrve adequste .lfeEace
oaterials for effedive instsuction. Th. availability of laboratory materials (60.26./o) is
conc€tdn& as hands-on exlErirDeats ara raucial for scienca educaJion. Morc nohbly, digita.l
rEsouc€s such a! comput€(s atrd tabt€ts arc al,ailable h only 49J1g% of schools, higblightitrg a
digital divide tbat coutd limit students' erposuE to mod.m l.amiDg tools. The lack of,€soulle
books (45.42%) suggcsts 8 restsict€d ac.ess to sr4plemcntary rEadiry Eaftrials, which cou.ld
iEpact d€qer learDrtrg .Dd reseot[ olporrrmities. Most alami[gly, functioEiDg s.ieac€
lrboralori6 ar€ svsilable h oDty 2tjt% of schools, Illesnhg that over 70y. of studeDB lsck
acc€ss to essetrtid prrctical scieme facilities, which are clucia.l for developing scientific skill,s
aad ioquiry-bosed leaming.

Th findiogs qrgg.st 6,r whil€ basic o[riorlum marcrials su.i as tcxtbook arE prioritize4
trete is . tack of c@Flt.[sivc rourcc distiburioo to support ioEractive and practicol
lermiry. Ite ooderatc prtscnce ofcharts, soience modcls, a&l kib indicatas soEe efrort towanal
€oh&citrg sci€rce educrtion through visu.l .od h.ds-oNr tools" but their limit€d avsilsbility itr
maay schools higtlighb ra rr€a lhrr nc.ds iryovloent Tbe low evailobility of digiral
rEsourc€s suggess fraf mey schools st trot ),et fitlly integrsted with EchEology, wtich could
iEpsct stude s'ability io develop digitd litem.y aod acccss oolioe leamiag opfrortmities. The
scarcity of resource books tlth€r liEits stud.nts' abitity to conduct indep€nde researEh alrd
exteod their howledge berod ffi6ks. Ihe Ect criticd conc€m is t[e lack of fiuotioniry
scieoc. l8borarori€q whic[ significantly harDpers expcrienti.t le&ing 8trd oould wqken
tudaols' 

'rd€islsDdiry 
of scieEtifc cooc€pts. Without prop€r Iab facilitjes, sbrd€nb Eay

stuggle to develop practicd stills, which are eqseotial for higher educstion and carEers i!
scienae strd techtrology. Addressing the* resourc€ gap6 is crucial to imPloving the quality of
science educatior aod easuriog equihble leaming opporhrdties fo. all snrdeob.
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usage of Charts and DisplaF

ht

X.y l.lrdhgr:

Regulr Ulegc:

45.97. of t€echcrs repofted thst thcy r.lwr)rs usc ch&ts std dirpbys in their science

Iessoos.

This indicstes a strong inc{iadio torlds yi$al k rohg lids ! ong nearly half of
the teachitrg staff.

OcaaCotrd Ut ge:

.,Blt'/o of teaciers use chEts and displays sometimes.

. This gpup likely itrtcg es tiese ools wheo rcsourcts ale aYailable or bas€d on lhe

topic being taught

No!-Ur.gc:

. Otrly l3r% of t@h6s aever use visual aids.

. This is a minimal proportion, sugsestilg frat very few are not engrging with such

toots, possibty due to lack ofEaining or swarercss.

Re.ourc. Utr v.ihblllty:

. t3a% ofrespoos€s iodicated chartddisplays are not ev&ilrble.

. mis hig rghb a pole tia.l rEsourc€ gap h ccrt iD scbools which D€ads to be

ad&rss€d to aDhrtrc, the effeEtiveocas of sci€aca instsuc'tiotr.
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r(iEr6 & R..oED.|drtiorr:

. The hiSh combin€d p€rrar.g€ (E9.8%) of taecheG v/ho alwaF or somctimcs Lisc ctlArts
shows a clcar paefer€ac€ for visral aids ia science educatioo.

. However, the EJETo citiDg uDAvaitability of mrllrials should proEpt educational
auliorities to invest itr cr€atil8 8ad distibt,ing quslity virual t€sching aids.

. TIaldDg ptograms catr also bc iono&c€d to futhcr rocourrgc the ooosistent and
eftctive u6c of suci tools 6hory tha ,mdiEl usa8.

Usage of Dil6ha App

Tot t

Key Ihdh8r:

Fr.{uert U..gc:

. 23% oft acherE rEported thcy always use the DII(SIIe app,

. This irdica!.s a siificrtrt ponion of educatoF are coDsisEnrly ifiegrtug digital
conteot itr3o their teaching.

Ort dond Ut gc:

The majority, 56%, us€ the app sooctiEes.
. Th6e use6 might d€p€ad on availabitity of ioteruer accels, famitiarity with diSitrl tools,

or relevance of the conteru.
No Usage:

. 74. of teachers sE cd lhey never us€ the DIKSHA app.

. This Eay be due to a lack of digital literscy, r€sistanca to cba[ge, or conteot-rclated
IiEitstion6.
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Acr6t l'luea:

. f4% r€Ported th.rt t!€ app ot its Esoutc€s are not svaihble to tb€E

. This rtp(€s€nts a trchtrological gsp thst n€€ds to b€ ad&ess.4 either itr tcrms of

inhastluduE or digital ec{€gs in schools.

Itrtlgtts & RatoED.odrtioir:

. The hct tlnt 79'lo of teachds 8rE ei6er ftquent or ooclsional useIs shows encouragi[g

rdoption of digial tools ia cla.rsrooru.

. TIE l1'/. citilg unavailability i5 a notsble conc$D--{argpt d iDtrrv.ntioos such as

devic€ pmvisiodi[g, intemet supPoG aod tainitrg can bridge rhis 8ap'

. Orieotdion plograos oDd regular workshops c-sn help shift more users from "sometimes'

to "atwals," enharcing teachirg oucom€s.

Tcacbcr beliefr Usage cf aharts 3nc disptays v,/S Inulripie represe!!'_at!ons i! sciE4Le

teaching

.r#-i-.F

. x.-a]. r.t-r.l

ei# .rH-f..-

T€.cheE llAo Agrc. wiatr U.hS Multiple Repr€ertrli6 Os.ta9a ot aotrol

o Always nse chartJdisplays: aA.49/o

o Sometimes use chartJdisplays: 41.69010

o Ncver use chartJdisplays: l-70pl"

. Not .vailoble: 7.96%

Insight A larBe Dsjority of teachqs who agree with using muttipte reprcseotations also actively

integrstE charddisplays, with over 85% either als'ays or sometimes usi[g drem
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Itr"lght: usage a&ong this group is minimal, rcflecting a rack of alignmeflt betwe€o belief a,,d
clrssrcoE pr.actice.

Cordt'lolt & RccoDEcrdadorri

. Thqe is a sEotrg positive clrrclatiotr betweq belief in the value of @u_ltiple
rEpresenEtions and the achral use ofchErts atrd displsys.

. Edrcstor Einds€t plays a key rcle io instuctioDal sE8regies. promotitrg utrdeNtatrdhg of
padagogicsl b€aeEts caa incrtase effective ue of visual aids.

. 'ftc 7.960/o who cite |E vailabiliry despite agreei4 oE itr ioportaft€ rcfleot atr
infiasEucture gag--{argehd Fovisioning of teaching mrteriels may bridge fiis.r Professional dev€lopment programs should focus on showcasing practicat benefib of
multipte rqxtseatations to th6€ who rEmain uacoDvirced

Teacher belief: lrsage of science models V/S muldple represGntadotrs should be used
iE scielce teachiDg

..=!-'.. h-4

tbrF-t.-.t

.h-t ri| :E

'+*s5

TcrchcE lVLo DI!.gr€. wiah Urtrg Molt&lc Reprt enartions (4.167. of totrt):

. Always use chortJdirylny* 1.43o/o

. SoDetiEes u6e ch&tydisplays: 2.ly/o

. Never use ch&ts/displaysi 0.l2yo

. Not available: 0.43clo

Kcy lECtha3
Te6.n€ts Who AgrEe with UsiDg Multiple RE[€sentatioos (95.g4% of total)

. Alw.ys use scierce Eodels: 35.44%

. SoEetimes us€ theo:48.04%

. Never use tbem: [.5loZ

. Not a ilabte: 10.75ol.
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lDterpretltiotr:
A l&ge Eajoflty (83.4ty.) oft ach€rs wto support multipt€ EpreseatatioEs .ctivcly use scienc€

modds eitk drndrR or sorEarrd, refle.titrg 8 stsong aliSDment bctwceo balief ond practic-€-

Horev€r, the t0.75% citiDg uDeyrilability highlights s po&ntirl r€{ource gaP.

TG..hc6 tybo Db.glec wtth U.int iltultlpL R.pft.ctrt tioN (4.167. of tot l)l

. Alwayr ur€ sciedc€ Bodels: l-15%

. Sometimes Ule ft€m: 2.43%

. Nev6 us. theE: 0. t5olo

. Not available:0.43%

Iaterpred.tion:

Very fes t€{chers who do trot believe i! multiPle rcpresentstios arE using models ftequcntly

Their Eitrimal ueage is coDsisteEt witl! 6eir bclief, but it slso sutgests a missed oPPortunity to

engage sbdeDts through hands-on teornmg stratlgles.

Teacher beliefi Usage ofdiBital rcsources v/S multiple representations should bc

used in scienc€ teachrng

.--t----

...--.r...tr-

Eg'
-

Ie.ctrets who Agr€. wlth Usltrg Mrhiple Rcpre.€trt donr (95.t4% of tot l):

. AlwaF usc digitrl .csoureE: 2o-Eryo

. SoEctiEes ur€ theE: 42.64%

. Ncvr{ u6e th€D: 5.1%

. Not evrilrbte: 27.12%
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Irterpr.l iDtr:

A signiEcant 63.53% of teachers who support aultiple repr€s€atations arc usitrg digital
w urcfs, aula y. Howevf'., 27.l2yo Eport tack of svaitabitity, which is tlre highest barricr
obdew€d aEoDg a[ tyFs of resourrcs saalyzed This sugg€sts I criticd digihl divide in resource
lccessibifity.

Tc.cncri Wbo Di..gru€ wian Urilg Muftiple Reprtaert door (4.167. of totrt):

. AlBeys use digital resourre: 0.7%

. SooetirD€s us€ thea: l-6170

. Never use fiem: 0.39olo

. Not availabte: 1.45%

I!terpretrtlotr:
Usege iB tow aEotr8 ttis grop, reflecting their bel.ie( though more tbaa hatf (2.31%) sril us€

digitsl l€iourcG occasion .lly or firquentty, which may indic_rte ilsritutioEd or curiculum-based
usagc rather than belief{rivea pnctice.

CotrdnriDD! & RaaoEttratrdadou

Therc is ttrod€Iat€ eligDrne betweetr betiefin multiple r€prcseitatioD! and the acoal use
ofdigiral tools.

Tbe Eost pressiag chsllerge is tie high level of uorv lob ity (27.t2vo), suggesting a
nced for:

o Investaent ia digitol iDfrastsucor.Ie
o Equitable distihrtioo ofdcvices
. Prof€ssionsl developrncat to hild confideac. in usiDg Ech for scieoce te{chiry.

EDheciog digital &c€ss could help b,ridS rhe gp bawta @goeical hte and
chssnlon rEality.

Ovcrdl sEE[.ry of uilgc of mdtlple .eprBcrtrtlor -
Itrtcrprctrdotr: There's a stsong alipm€nt b€tween b€lief 8nd practice. Teachers who trelieve in
multiple represenatioos ale hidy likety to incorporEt€ charts aad dispLsrs hto &eir teachitrg.

lotdprEtatiotr: 'Itere is tood aligDneDt, bur nor as stsoEg as with ch&tvdisplays, Avaihbility
app€{Is to ha a limititrg factor-teacn€rs lltay believe in the valu€ of scienc. models buf lack
rcsoucrs or support to us€ the6 coDsistrtrdy.

Int4rp.etttloE Hee, white b€liefsuppons the use ofdigiral tools, lack ofac€Bs etuerg(s as the
bigSest barrier. CoE!'ared !o physical r€souc€s like charts or models, digital tools are us€d less
coEsistently, even EtcD teschers vehrc oultipte repEsentetions.
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Tbe d.ta .[gg..t:

. Clhartydiqrtrys r.e widety used aad rcedily evailable.
o Scieacc modcls arc rDodefately use4 hrt avsilsbility afr€cls coosistEat u!€,
. Dtital rcsouroes b^ve th€ low€rt oooristeot usc sd the highe{t .vrilrbility issues,

sigDsli!8 a !€€d fa iD-ftDsulrc'tuE atrd tech $rppo.t itr schoob.

lct availablllty for scletrce teaching

ICT AVAI IABI TTY

-

t rl
.c49tt,6rb'e'

.3.od,lq,,

Tbe fiDdiDgE iDdicare lhat while some schols havc aoc€ss to ICT rEsouc€s, a siSnificrnt trUEbet

eiher lack th€o .otir€ly or have non-firnctioaal equipment 2'l3E rchoo& do trot h.ve r
comprter lrb, 2,135 hck leptof., f565 hNe m proj.ctorg .d 1,735 do not lrrve smtrt
TVr. In coDFdst, 1103 projectoq l,(D7 sm.ra TVr, rnd 1,601 sDrrlphoiet are sctively us€d

h teachitr& reflcctiDt soo€ prog.ess ir htegratitr8 techology into education. However, a

ooable ponin of ICT tools r€sain no+frncdoml, itrcludiDg 25t coDputer hbi, 390

EoJ..ron, rtd 32. .D..rt lvs, E kitrg tb€m uEusable d€cpite theE prE€aace. Additionr.[y,
sooe ftlctioosl ICT Esouroes, srrch as 175 cooplrter lrbg 217 lllltoll3, .trd 135 projectoN,
are not beiag used iD t€achirg; nrggesting challcnges such as bEk of EridDg or iEdequatr
q[ricullm irtegrstiou. This imbal&ce betwe€a availrbility, flmctioorlity, ad usage hlgilighs
the oeed fol be0Er rcsourEc mrrEgeElent, rEaioteatuce, atrd t€acher Eainiug to enhEace the

effootiveaess ofICT in educatiotr.

A signiflclnt numb€r of tCT tools, such a.s projeclors (1,203) and smart TVs (1,0!)7), are

behg usd in reacbrtrg, suggestitrg thrl techDolory iftegratioD is iEpmvhg ia ma[y
schools.

However, a t!r8e proportion of schools lack basic tgt iDftastrucure, with over 2,100

schools Itportiry Eo coEputer lab or laptop6, atrd [orc tt 1,500 wiltout proj€ctors or
smart TVs.
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. MaDy available ICT tools remah rotr-futrcdond or uousod, wirh 26t notr-fiDction l
coryutcr labs strd 3m projectors tlat csnnot be used. Additionally, sornc reiounors anD

hrcdord bua !.N rdIred h t..tlrg, such.s I75 coElutcr labo and 2f7 hptops,
iodicafiry pcsiblc bonic{s likc a h.t of hlioitrg or cilIriculrm iobgrrtion.

Itc fi"di"gs highligh borl pmgrtss ad glps iE ICI adoption in schools. Wlile soE€
iositutioas efrectively inEgate projectoG, sosn TVs, .ad scurghones hto telchhg, .
suht ldd tr[nber of cchoolr itill L.k ..te.s to b.rlc digitd lools The fact [lar matry
devicts are either ooo-firactional or uoused suttEsb challetrg€s such as poor Eaintena&e, lac&
of ts-ainitr& or limitEd digiol literacy among cducators. AddEssitrg th€se issucs thrcugh better
infiEstsucfiIlE inv€sfucat, t€acher Eahitr& and lCT-focused curriculum eotrancemeos is crucial
0o iEproviog the use of tcchtrolory i[ edtcation.

Frequency ol Resou,Ee usate in schools

ailqrjucvop ilaatltoa u5rt63 u. acdoor-6

il|ililililil
Sci€ace Extb@b dt the Eos fiEquratly us€d rcsolrrEe, \Eith 2,400 schools a.lvays using
tteo, 801 usiog them rcoaioes, aad oaly 32 uev6 rBitrg theE- Howrv6, 60 schools do
!o{ havc lhra ar rll.
Teacher haadbooks have low€r consisteot usage, with 1,355 schools always usiag ttem,
1,349 usiag them sometimes, atrd 79 never usiag &€m, s{ile 5lO schools lact them
entirely.

Workbooks/wod.sheets arE us€d alwaF in 1,5?2 schools, sometirDes itr t,163 schools,
atrd oever itr 69 schools, with ,1119 schools not haviag heE.
Resource books hrve a lower frequeacy of usc, with 1,048 schools a.lways usrog them,
1,497 somctimcs using th€rr!, and 99 never usiog theo, while 649 schools do not have
aca€ss to lheE-

Chars and disptays arc rcIalively wid€ty use4 with 1,512 schools always using theE,
t,445 usiDS them sometimcs, and 50 never u.sing thcm, but 2?6 schools do not have them.
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. tacdty available Esr€rials (coEmunity resourc€s) are used sometiEca in 1,809 schools,

always in 930 s.h@ls, aad oever in 172 schools, while 382 schools rEporEd not having

aaess io tb€m.

Th€ &r. stgg€sls 6sl !d.n . tcd.ok ut thc Dot c,oifftnlly it d rtloqrc., hithtighting

their c(atsal role itr sci€nce edlcatioo- However, taachE hr.ldbo.&q iortbook!, tld r€aourcc

bokr have low6 u!.ge Eres, wi$ o sigdfica oumber of scimls either using them oDly

sometimes or not hrvirg them al oll. The tsck of 510 tt cher hrDdbook! .trd 649 r€source

books srggesrs that oeay t {c[.rs mny bc l..H[g c.!.trdtl refeEf,ce mlterldr, which could

sffect the @th and cfiectiveness of their lessons. Similsrly, wo*boot! .]t un.v.llrbl€ h 4t9

schoolr, poEntialy linititrg sude ts' sbility to practic,€ ad leidorce cooc€pts.The Eoderrt4

usage of iDcally ar,.llabL Eaterid! shows 6at while flutry schools Ec.gnize their importance,

they are oot closisttdly i!.o.pomt€d into teacblDs- The frct that 1't09 !.toolt uee thc6 orly
soE.trm srgg€sts brrdrrt rlrcl .r liElt d ae.cher tr.iiir8, lrck of currlqrlun dlSrD€-og

or dimc{fty il rc..tCrg tuittble mtadrlr. The Do&.v.ihbility rrportcd by 3t2 schoolr

may indicatE dlter r bck of tw.rere!! ol 8etrutn dlfrculty itr ldcltlfyhl locd resourcec

lial ()ao be htetrdu:d itrb $,ico{,c iessotrs.

The findings highti8ht drst while core le.mltr8 E.tedrb llke rcletrce tertbookr rre lvell-

utilized, the iacoBsistcnt use of te4cher hatrdbook$ workbooks, recource books, otrd locrlly

.v.lLblc D.terLb could crqte diryarities h the quatiry of sciencr education- The

llderi.ih,.rro! of loc.ly ayrihble Drt4rld! sugg€sts a Eeed for beftcr te.der gddrrct
.id tllIdng oo bow to ircolporate everyday E8tetir'ls hto science lessoos effectively. Schools

thtrt ls.k ttrese r€sourE6 may oetd morc rtnrcturtd iuPport in lde iryitrg.nd ilr4grrdng
locatry ivaihblc Ert rialt to provide r more hand+oD !trd Practlctl l,mr ng erpedence for

suldE ts. Addre66ing these gap6 by eos dng bealir dfutsibution of lermlog mrterids rnd
improvcd teectcr hriling will be essential for @hsncing scieoce educatiotr scros$ schools'

RcsourE! adequacy lor science teaching

RTSOURCE rtl)zQLIACY

.sd'wH^d+.. .A4d.NCA.I4j-
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. Qu.lity of ResouEcr:
o 1798 rEspon8es indic{tad that rcsourc€6 ore so[ewhrt rdequste.
o 1007 respoDscs coDsidercd t re resouras adequate.
o {tt rEsponaes stafld ttat rcsourc€s ale trot adaquate.

. Qu.dty oI R.orft..:
o l9rl rr{oDses iEdicatrd that tte qua ity is sooc?h.t rdc$i.t .

o 6ta rlqloos foud 6e qu&tity rdcqu.rc.
o 6f rtrpooc ltpoftd lie qu&tity a.s rot.dc{[.b-

. A..a.filIfty d R..o.rc.r:
o lt66 rcspors€s ratrd ac..{sibility.s roDcrhra rdlqute.
o 721 rtEloas.s found acc€ssibility deq!.tr.
o 7116 rcspoos€s coosiderEd accessibility uoa rdcqu.ae.

. The Eajority of rcslotrses hdicrte thot resources a.e lo[ewhrt rd€qurte itr terEs of
quslity (179t Il potrr.r), qu&tity (f97f rt po!r..), md rccessibility (1866 rt [otrrer).
This suggrsb ttat wtile rcsour€s srE prese[! they Eay not frrlly Eeet 6e rceds of
studen6 aod te{chets.

. Fewer rEsponscs calegoriz€d rcsourc€s as sdcquatc, with 1007 r€spons€s for quality, 6t6
for qusatity, arrd 721 for accessibility. This iDdicares that only a sEau p€rc€ntage of
schools find their rcsource fully sufficieaL

. A sigEific&t nunb€r of rlspoDseo (rl8E for qurlity, 636 for quutity, .trd 706 for
.cssib ity) ca&gorized rt€oull€s as lot .deq[.tc, suggestitrg a notable shortsge irr
sotrre schools.

The dals hiEt ights a mixed Frc.cptioo ofresoute adequscy, with most req,ondeah ffn.ting
r€sourcG only iorncwhrt daq[tae rslher Ihatr frrlly su.fficie . While a portiotr of schools
IEpon hrviDg adqurtr l€soutt s! s suhntiat number ftce irsues related to qurltty,
qerrafty, .rd ...<dhlllty. Tbc B.t t[at [(5rly &.A of rcrpoore iDdicare iEdequate
rcsooles in et l€ast oDc crt€gory glggert a sigtrific.nt grp rhat could iopea rhe
eff€.tiv€a€ss of tahitr8 rld tcarlltrg. Adfi€ssiag 6ese coueros through improved resourtc
distibutioo, quslity €ah,trcsmetrs, 0d & acc€ssibility E r.sures is cmcisl to eNurint
that a[ stldeots snd t€achers bavc the materials 6cy need for effective edrcatiou

Key findlngs on Interview Data about Resource Ava ability and usage in science
classrooms

EDphllls oD Ettrdr-Otr ud EqErtDGtrt l L€ltr:lng

Etshert Rerporrc (6a oia of Lll)r
Teaci€'s prEdo@iiantly u6e tab cquipEe4 siEple ciENrits, maglets, chemicals, aod tocally
sourEcd uufqials. This ruggBts that osny teachers prioritize experieotial learDiag
wt€|re shrdeots actively eogag€ with physical Eaterials !o explorE sciendfc prhciples. This
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hands-on approach fo6t6s curiGity, critical thinking, and Foblcm-solving skitls, making

lcirdng Eorc intE 'active and effective.

U.. of \rhd Aldr fo. Concqled Chrtty

CL.rr* Mod.a!, .!d Vbr.l Ai& (5E out of 131): 2Dl3D rcprE3€otrtioos ue fiequedly
used for subjccts tike amtomy, physics, rnd chemisEy. The high ussge of visual

alls iidicrres tbrt teache.s rccognize the iEporteoc€ of supporthg sbsEact c!trc€Pts

with trDgible Efl€s€ntatiotrs. This hclps students visualize complex idE8s, iEproviDg

comprehension rnd retention.

htegr.tiotr of Digltd Toob strd MultiEcdir

Digitrl TooL (52 out ot l3l): Teachcrs r(?orted usiag vid€os, siEuldioos, atrd smart

boads to illusEa@ abstacl or clEplex ph.nomeoa The sigtrificlDt relistrce otr digital
tools sugg€sB a shift tow'srd t4.lnology-eohaaccd lesming- SinulrtioDs atrd videos

make difficrrlt conc4lts morE.c.ecsihle, fBnidrla.ly in arees whe.e dir€ct

experimentalion is chaltenging.

Less Fr.quetrdy Used but lDp.ctful Method

Re.l-Lifc Corrc.liolr .rd Everydry App[crttou

moor ob..rvrdon .rd lhhrS l.'rof,. to ral-world crpcrlcnc.t (6 out of l3l).
While Dot ss fiEquaatly mentione4 rral-life connections ue cruci8l for contextual

leamitr8, Etrcourging sh.tdeats to observe oafursl phenohena or relat€ scieoc€ to daily

tife (e.g., uDdcrst8oditrg pre$$r€ wtitc iDflating a baloon) makes leaming more

meaniagftl ad cn8lgiDg.

PrG,AlacEbl€d Sdaoca Xitt rld GovetrrEcnt R6ourc.3

Kits .!d Sp.drlzcd Progrros (13 out of l3l): ExsEples hclude Pnyoga and

Agestya, which provide structurEd sqencr kils. Th€se kits standardize experimens arrd

ensure rElolrlo! svailobitity, but their limied ruage sugSlsts potentisl chaltenges

$rch a6 acc€*sibility, cost, or lack ofEsitritrg h their iEpleoeotatioD.

LLrnlted Uirge d Potcntlrl Are.s for Growth

ht r.6ive, Strdcrt{re.ttd Eql.rlD.rb

Ody I Ecodoo: Activities like m,bng piDhole caruerai or gpup experiments werc

rarcty rt?ortEd. Tbe midmal rrse of studeot-crE€red experimenb suggests tiar there

msy be constrsints in time, resoluc€s, or curiculum flexibility. However,
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eaooEagiry sordetrb to d€sigo their or,t,n exp€rimenb fosters cre{ivity, collabordion,
and deeper teerniag.

Nrhrc rs . L€rrdDg Rclourcr

. Orly I mr tor! Usiag lstrle to explain coDcepts (e.g., platrt biology, ecosysteEs)
was nrely citd. Dcqite b.iag a cost-effective and esgrgiDg metho4 ftis approach is
uDd6rtrilized Sch@ls might hck outdoor rya.rs, or t€schers may oot idegrslc
6vin trm€ntsl L{ming ioto their lessoDs efr€ctivaly.

I,ow4ost .trd No{o.t M.t rld!

. t0 out of 131 Teachers rcported using materisls that a.€ budg€t - friendly. While some
teachers arc leveEging affordable resources, a targer push toward usitrg easily available,
cost-eff€ctive maErials (e.g., kitchen chemishy, paper ciEuits) could help schools with
tinited budgets.

ChrrlooE a.Dd Unlt-Brrcd Rerourcts

. Rcao[tt i lD the cl.3lroom (2) .trd rcaourctr rp.. c to the [llft (4) This sugge_sts
tbat while some ta8chers tailor rcsources to speaifto bpics, a Erore stsucErcd
+Foach could enhancc lc$ion plaDdDg.

Fidd Vlrib, S!rvey!, rad ht rvlcw!

Otrly 2 D.ndotrlt Very few reache.s r€port€d trkiDg studeatJ otr field visits or
conducting surveys. Despite beitrg valuable for experiential leamiry, logisticel

coNtr:aitrB such a8 cost, pemission$ aad safety coDcernl might be barriers.
EDoou.aging morr cooEuaitySas€d l€amiag could strrngfr€n c[gag€o€rrf

Key findirgs from lEterview data on ChalleDges for Rcsource Dobillzadon in science
teachitrg

The d8t8 higblights severat kcy cbrlleog€s itr Eobiliziag resourcts for scieEce rerchiog.

Thc most rE ,oned issu€ is I r.lhu(frrre & FrrdiDg (64 re.poo&i), where teachers face
difficulties due to the l-ack ofdedlc.t d rcierce Lbs, llEitcd budgctJ, .trd unrelieble power or
haqact rcce$. These challengrs directly impact tre ability to conduct hands-on scierce
lessoos.

Dlgtt l Acc{rs & Trdnhg (5t out of 131 r..pon*a) is anotho major conc€.ro, c/ith rDrDy
scbools exp€ri@cing a scarcity of digita.l devic€s, itrsufficieot teachcr t ahing, and laoguage
ba(ti.f,s in e-rEsoorEs. This hck of ocrrss to digital tools hirdes fie integralion oftechiology
itrto scicEce teaching
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Lo th. crtcgory of CLrrmoE M'r.g.E it & Tlnc (52 ont of lJl r€3lodr6), teachers
sEuggle wifh lergc clas6 .i-<, short teechitrg Fiods, and the nc€d for resourE!-sharing. Thes€

ficrors li&it ooportutrities fn intE.ctive .ttd prrcticd sciaco &1iviti6.

A sorlle|r nuDb€{ of.espood.nts (l ftAonre) id€atifred Raource Avrihbility & AllgDEeat ss

r chrll€oge, citing outdated or Eissitrg equipdert, chemicd shortages, a.d difficulty iE soulciig
agc-appropriat€ local cootent. Thowh this issue was rcponed tess frrqueotly, it stilt impacts the
quality of saienc€ educafio[

T..cLer Worklord & Profer6iotrd Support (6 oot of l3l r..Dotr ..) highligh8 the budeo of
hcavy adhinistrEtive duti€6, minimd p€cl collsborstior\ 8nd limit d profecsioDal development
opportuniti€s. The6€ coDsfraiff6 can rEdue kachcr8' cfEcrcocy and rootivatio[

Atroth€f, issue di!.d ir Stutlqt ErS.gcrcnt & Pare[ul Se[ort (B oua of 131 r6lotr!..).
tow stu<bat panicipatioo, a.log with a lack ofportnal co{perstioD, .ffects stlldetrts' hteIest iD

science lcrlDing.

lnteresringly, only orc rt4ordent LdLrt d !o chdlcnSct (l oot of 131 r€rpotrsc), suggesting

lhst shrost all educators face some level of difEculty in ftsource mobilization for science

t€achin8.

The most prcvalent chdlenges arc Infr$koc{ure & Furdir& Digitrl Acc.*! & Tniring, atrd

Ch!.rooE M.tr gG[ctra & Tlme. This suggesB thrt the hck of fiDancial support, tt.hnologicxl
re3ouras, aDd effective classooE fiuct[€s siificaatly hindrr scieace educatioE- Without

@ude inftEstucturc, teaciers camot curduct practical cxperimenb, snd studenh miss out on

crucirl hrDd!.on tcerDrDg exFieoc€s. Less commouly r@rtad issu6, such as Rclourc€
Av.[.b0lty & figrDert rnd No Cb[.rtc1 iodicrre &8t while outdated equipEeN is I
coocrrD, it is mt s€€tr ali 6e Eost pr€ssing issu€ when corlrlared to broeder iudiag and

iDtrsEuctft poblems. Tk Cnling. also rcveal thar t ader wortlord.!d Lck of
prof.ldoid DDort cotrtribul€ to hmour, rEducin8 thcir effectivEness in delivering sciencc

lecs@. Additiqrfiy, 6dlrt .qrtcr.lt .!d ptertrl lrvolycE€lt Etruitr conpeflts, as

scienc€ educ€tioNr rcquirEs active particip*ioq wtich is ofren lacting.

The drts ck dy shoc/s 65t Enlrclrl ud hfrutro(frr]e coDrtdL6 ere the bigg€st barriers to
effectivc sciem€ teachiDg. Without dedicat d tabs aDd sufficient fi.mdin& teachds stsuggle to
crEile hteractive leltdng envimtrments that prcmote scientific inquiry. Another sigDificant
cholteoge is tre diEild div a h rrilrce drcrdee- MrEy scnook lr€k eccess to e$seEtial

didtrl tools, od t€achers (b [ot Eceive etrough tsitriEg !o iDtegrale t€cbmlory effectivety into
their lcsmns. This gap limits studeah' exposue to mod€rn soientific methods snd resourcrs.

Classroom overcrowding end ttmc limitrdoN furthq exa.rrbate the pmbletn, making it
dimcdt to condult lrE tical experiBcots. As a result, surdents Eay rEly more otr th€orEtical

leamin& which is l€ss eogagipg atrd t6s eff€€tive itr devclopitrg scic,trtific skills. The trck of
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ptofrslord d.vdopD.ot .trd -dhinhtrtive buldo o! tE cieri also atrects 6e quslity of
sci€oce adrcatioo. Tcachers rc€d ooae opponunitics for p€€r collrboralion ad trriaiag to
cahaacc tficir t achiDg Bcthods. FiEatly, low rhdent erg.gceclt strd [DIt d p.rcttrl
rEpport Eate it hardq to sustain ioteEst in scienc€. If sMents aae oot activety participating atrd
petE[ts arE trot €acou$ging scieooe lcaming al home, the oveBll effectiveDess of sciotrc€
edrc.tioo diniDish€s.

4.4 Challenlls f.ced by teaders

Overview of chaUenges faced by scietrce teaders

IIIII!III
Th€ m6t siSoificrd chEtleoges (high6t proportioD of 'Very Chaflerying. r€spotrscs)
ioclrde :

& trck ofdigital iofiasEucottr aad EsourE s
b. strvtEr lee ry gap6

c. TitDc @seriDts
d- IEdcquste p&tohl suppon

'MediuD of itrsudior" s[ds o|I ss a uDique ch8leage where ftwtr rcspooses hU
uder 'v€ry Chsl€ogitrg," bur a tigh Eopo.tioa stiI fuds it "Ctalleagiag."
LiEit d tahing Apoftmities and multiliagual chssrooms are major coac€ms, iadic{ling
a ned for belter tcach€r prcfessioDal davelopm€at and sumon for diveEe sfudent ne€ds.
Rcsoqco.relatcd issues (lact of digital bft.shuchrl!, t achirg r€souces) sigEifics[tly
iqact tEachhg efr€ctiveEess.

Tioe cons0:aints aod oon-tEaching wort reduce t€ache6' abitity to focus on dilEct shtdent
leardDg.

P.teotal involv@€nt is itrsuffcieoq which Esy contibutc to studeEt leaming grps aod
behavioral cialleages.
Strdcot divetsity ad muttil$&al clas$ooEtri cEate additionat budeos, rEquinDg
tailoGd teaching sfa&gies aod inclusive poticies.
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Challcnge - Multi-grade teaching

K.y Fhdlryt:
. 45.t5% of teachers .€port€d multigrade teaching as "Chatlenging".

This itrdicates that nearly half the rEspondetrts face notabte difficulties ia rnaBging
diverse learning noeds, time allocadoi, and cont€n! delivery in such classrooms.

.21.14%d€scribeditas"v6ychelteogitrg',suggestingahightevelofstsEssorstsutgle
aooDS over ooe-Eflt of the te{ohers. These t€{c.hen likely fa.€ serious consaairts such

L9 timited rcsourc€s, large class sizes, or lack of training.
. 37.01% r€ported tbat it was "Not a challerye".

This poritive rcsponse could leaed the pr€senc€ of suppoftive infrastsuch e, prior
exFri€oc€, or eflective stategies used by these t€{chels to matrage EultigrEda
clossroorns.

I.rpli..abi!:

A total of 6?% of teacters (combining 'ChsucngiDg' and 'Very cnaltenglng") find
nrrltigrde teachiDg to be a plobl€fif siglaliDg lhe D€€d for tary€ted i erventioDs such

&s:

. Pmfessioml dcvelopmeDt on rnultigrsde pedagogy

. Sructured teachinsJeaming msrerials (TLMS)

. Peer or community support Eechsnhms

. SE lltr class sizes or additionsl teacher deployne
The 337. who do not Etrd it challcngiag could seave as resource persoos or nretrtors to
others, shrri[g b€st practices and locally developed solutioos.
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Challenge - Lack of academic support

Totat

.h-t

.tL+!

Kcy Fhdlrg.:

. 12.34% of teacheG fouad fte lack of a.tdEBic support to be "Challengo8".
This itrdic{r€s th.r nearly ooe-thinl of the respoodeots expedcEce notic€able difrculty in
rtaeiving tiEely or relcvatrt pedsgegicsf guldaoce ftom sup€wixory or support staft

. I LEl% rated it as ryery chalt€aging", hig ighriag thst over one in tetr l€achers fe€l the
sbseoc& ofslppon &s e siguiEcsnt b€rrier to effective teschiag.

. 55.85% r€ported it ss "Not r chrlleoge", suggestitrg tbst a Esjority of teachers eifrer

. Receive adequate rcldrhio support fto@ the systeE, or

. tlave adapted to mlDsging t aching rcspoosibilities ind.pendently, possibly using po€r
EJworks or self{eveloped stsategies.

lra.e(lardcl .rd lDp[.rtioor:

,14-15% of te.chqs (coEbioing 'Ct l€agiDg" a "VCry chslletrging,) feet a tack of
adEquate aa{d€Dic sr{'pon-r subotaot'ra.l portion 6at poitrb towsrd gaps itr mabritrg,
classroo@ obd€rvetiotrs, f€edback mechrni.mq, rnd in-s€rvice EaiDing.
'Ite high perceotage (55.85olo) who do not perceive it as ! ohallerye Ery be itrdicative of:

. Regional or instihrtiooal variatiotrs itr suppoft

. DifrereEc€s ia expectatiotrs &oE the support system

. High tevels of tcachcr self-efficacy
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Challenge- Time Constraint

-IIETTT
Total

Key ltrsiShb

a' iarge Esjoriry (82.267i) of teachers expetience time coDsEaiuts es a challenge or a
major chall€Nrge, uoderlidtrg this as otre ofthe most severe issues.

Otrly 17.73% ofrEpoud€ots do oot se€ time coD8Faiot as a cballenge, sugg€sting that for
most teacheE, time is a limiting factor in plenning, instruction, or assessftrents.

The Ligh perc€r age of'Very Chrleaging" respooses (27.57%) iEdicrres ftat this isnt
jus a milor imonvcaieoce-it's a sysreEic hurdle frat could be sfrectitr8 instructiolal
quality.

Itrtcrprc.rtior

Teachcrs rnay bc overloaded rvith sdministastive rcsponsibilities or large class sizes,

teaviry iBufEci.nt tine for lesson pladin& pasonalized $Jslflo4 or evetr self-lerEitrg.
The bud€a could b€ higher in multigrade cl&ssrooms o. schools with tiEited shn

ChalleDge: Mulu-grade teading Vs time constrarnt

Irff-

fr
a )

.6....,..711

-.-
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Ovedrppttrg Ch.Ieqct

2t7. of te&hers who find Eultigade tcachitrg chatleryiDg also fi-od tilne constrrints
cbrlengiog, showiag a sEoot overlap.

Similsdy, 10% of teachers who 6trd both multigrade teachitrg &rd time coostainrs very
challeaging h;ghlight a critiql subgroup utrd€r sov€rE srEah.

I.... I[p..a.d S.gD..t

Otrly 67. of taschqs who found multigrrde E ting chrllcDgiEg felt th.l time constsaiots
werc not a challetrge, indicatirg that tiEe ooostsiafs usudly co€xist with the difficulties
of multigrade relching.

Coovetsely, 109/. of teachers fouEd neither multigrade teschitrg rcr time constahts to b€

oajor challenges, formiog I mircrity subgoup.

Ove..[ Burder

t3% of t€a.hers (55% + 28olo) repon at lerst ooe of the two issu€s .s challe-ogin8 or vcry
challeDgirg.

The high degree of intersection suggess 6at addressiog otre chsllenge in isoladotr DAy
rct be $rffcieot---they rc€d to b€ tackled tog€ther.

IDdght .ldlEplic.aio!.

Multigzde classrooms appqr b intensi8, the issue of time coos&aifts, lilely du€ to the
coEplexity of plauiry .trd tunri4g iDstuction for Eulriple levels 8t oace.

Teehtrs uDdar dul pressure EAy expedeoce bumout or rEduced iDstuctioDrl
cEectivcacss.

Ttese imighs eofle.ize the oetd for:
o Differtatiated instuc-tional tmls for Eultigrade se6iDgs.
. Redrc€d sdEiaistative burd€a.

. TiEetrble flexibility or leaching Bsista.ots wher€ poisibte.
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Challenge - Time constraints Vs lack ofadministrative support

7l .Y--.-Ear.
r-.--add

.o-..-a.dd._

lDdghft froo the Drt.

. Majority Erlrrimce DraI Chdleoges: A large ponion ofrespondents (869 out of ttol)

'rJ,no 
flnd. time constraints challensing also t4x]nt lack of ddninistdnve supfn.t os

chalbtgrag.
. Itrbosifi€d ChalcoSes Correlrrq Of thc€ who fr\dffi,fuors very cMlenging,296

re.rpons€s 1{ere rcaard!4 hidightiry a sEoog conel8tion batween these two shessors.

r Compararive Totals:
Chaleaglng (Adnrtr Support): 1292 r€spoDs€€

Not a Chsll€rgc (Adnh SuIDoft): l,{E1 r€spoDs€s

Very Chdleagiry (AdEin SuPPort): 520 le+oDs€s

Overall Treads ftom drc Chart:

. A$und 22.53% of teachers 6nd both arze co^ttrainlt and lack of admin suppon yery

challeoghg.
. Ooly 5.77% rf;4{/fifi, very clullengiag tiwe c**aros withour admia sumort issues,

. 26.3E% mo*ed time coostraints as challeogiug eveE wheD they did Dot view a&nrn
support as an issuc.

Iltrrpret tior & IEpllcrdoN

IlHcp.ld.rcy of Cbdhl86:
T€achels wto stugglc sitb .dEinistrative hefficieaoies also rtpon tiEe E8nsge6ent &s

I E ic oh6taclc. This E8y point to systeaic bottlenecks in communication, scheduling,
or l€s{xrrce allocgtion.
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Srpprt Sy3t4oi Arc Crtttcal:
Thos€ rEporting'Not a chatlengc" in administrative support were 6r less likely to rrport

scvarc time coDsEainB, rebforcing the yalue of efftctive leadership aud orgaDizatiotr l
bactiDg.

Naad for Targ.ted haervctrtioor:
troprovitrg ,,lminists'tive Nspoturivetess could poEntially alleviate tiEe-rElated sEegs

&ttloog telchers.

Tim€ constrlint Versus Tercher shortrge

I J .Lr---.+...t.a .-.---4.-.

Kcy Ottew.dons

M6t r..chc6 rEport drld chdLngc.:
Over 5t% ofteaches fiad ti.rE clistrrints to be chsll€rging, aDd Eaoy of th€se also

rcport so6e tevel of teach€r shoflage, *'it 2.l.l7% fr i\gffi,tohP' cha engilg.
ha.iraly c+.[Fgirg.c.[rto:
9.rl% of rE+md.ab find both t ach6 sholhge aod time coDsEahts to bc lrrl

chollangiag, i^didng a coEpounded isrue [kely sfiecring teaching quality &d morale.
Modcttte lrrrc rcgmcr.3:

. 22.4y. find bach€r shortage not a chrllenge' despite finding tioe const:aius
ch,Idging.

. 11.72'/. find, t*,hq shortege oot a challenge Etrd time consEaints rot a challengc

- this is the mo6t hvorable sceDario.

Le3s lntelre overhp:
A r€talivety small percr age (l.58o/o) foud tiEe conrtraints trot challengiDg but still
flAgged Escher shortag€ as very challerying, i icotilg teacher shortage caa be a

stradrlorc cballetrge in some c{s€s.
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IDights & ItrrpUcltlolB

Sytt rlc Irt rtrtrte:
Timc coostrhts epear ctos€ty ti[k€d with tescher shortages. Fewer stiff likcly

itrcrE s€s workl@4 aqlifying time-rctated prcssur.
Crlib pockeas:

Nerrty 10el. of teachen ale io a higb-stess zotre (very challeagiry for both ar€as),

rEquidtrg utg(nt int€f,v€otioo.

Buficrhg Efic.ts:
WhcrE tEachai shortagc iso't s€ao as a cballetrge, thcre's a notable reliefon time

pressurc. This suggesS adequa& st ffiog acts as a bufrer against timo-relrtrd sEess.

Time constraint yersus low attendance

I AJ

Key Obt.rv.tloor

Htsh dud ch.ller8e zoEe:

Il.6Flo ofrcspodeos identified both time crostaint6 aod sbrde low strendrnce as

wry chauenghg.Tb;s grcu{- likely faces compouadiag issues in classroom management

add shdcnt engagem€ol

IxIgcra tcgoeot:
The highest perc€otage (29.33%) repftsents thos€ who found bolh tiae consEai s and

studeot low anqdaDce La chollenging, sblowrog thst evetr at moderate levels, the
mmbinatiotr is widespread.

Rdlef zo!..:
8,38plo of teach€{s .Erorted ao challenge i eit}er atEg6y, repr€seating o s@sll but
iopon segdent wheie systeEs may be fiuctiotrilg b€ftr.
Mld-ti..r ttrrin:
I t.53olo ofteach€rs find low attrndance very chaltenging evetr though they expericnce

olly Dadqate time co6ta[rrj. This iDplies that absenteeism c€D be a severe staldalone
issue.
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IDrighb & IDplic.dotri
. CorIrhalotr of Cbdletrg€.:

T@hcrs who cxped€nc€ tiEe prEssuE ale also tikely to struggle with low atteidarca,
vti(i E y hiDd6 lcssoo c@tinuity ad plsming.

. IEp.at or Tcaabllg Efiec{iYen r!:
TeacheG exFriacing both high time coosEaints strd poor attendrrce may face balriels
in cov€tint thc syllabus cffectively, conductiEg assessmeats, atrd EaittaidDg clas$oom
discipline.

. T.rgeted slpport Decded:

Tbose ficing 'vcry chrll€ogtng" lcvcls in boti doEaiis should b€ prioritizrd for
admiaistativc sr4po6 tcaching aids, and anrndsnce hterventions.

Challehge - TiEe Cor6traiDt versus troL-teaching *ork

t IJ

Key ObservrdoN
. Eaavy b.rdar haaftacttor:

A sigdificsDf 16.34% of &achcrs rrport borh tioe coosrdnts and non+erchi.g work es

wy cluuaEi^g, sig,d,ling I high-sts€ss segEeat thsr may be overwhelmed by dl'l
Espoosibilities.

. Mod coEDotr ovcrbp:
26.?8% found time conshdots challenging oad simultueously fouDd uoo-te0chitrg work
alsa chale^gihg, i icatiE9 this combi@tioE is the Eost fi€quetrt stsess poiot-

. Moderrte chrllelge rellef mtres:
E.75olo of trachcrs experience no challenge wilJi,tifre o. o61-t""ching duties,
hie ightiog a flEctiooitrg subgroup tbat c.uld serve as a Eoodel for beflEr resou.r(€

allocation.
. Iraenr.ly.fiGc-t d group:

15.97% ofteache$ Esrked tron-tesching work as Ery ciarrergirg despite only Elr*ing
time coDsFaiots ss c[alre[g?n& showing how burdeDsome adminisEative ta6ks caD be

even without ieverc tiEe pr€ssrE!.
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tlCght! & IDD[..tio.!
. Nor-r.aclln8 tarkr add sl8trtdctrt prssure:

Tsks oursidc core insEuctioorl duti€s arc h€avily li[ked to tiEc coosFaiats. Eveo those

with o6.rwirc manegGablc timc lods ate impacted by noo-tcaching obligations.

. CoI! t .cllrt alnc .t rirk:
Teachas ovcrwhclD€d by admidsEative dlries likely sEuggle to allocste sufEci€r1t tiDe
to l6soa plaali!& sbdcot suppoG and ass€ssmetrb.

. Seport h.qrdlty:
A notsbte portioa of teact€rs (esp€cialy the 16.34% 8t the sev6e eud) Ee likety mt

receiving enough clcrical or systemic support.

Insight!

TlEa b the ComDoo Deiro[iutor:
Regardless of the chaltenge type, dme cotrsEai s cotrsist dtly ma8airy the stess. This

iEplies thlt ioterv€ntions tsrgcting time manegement and teck srmlllficahon can lelti
cross-cutting beoefit5.

NoD-te.chlrg Drdcr Are r Crbir:
With ovcr 43% of teachers fiDditrg trotr-teahiog tasks either crrllen87rg or very

challeagiag almg wilh tiEe cotr$tahts,liere is cleat evideoce that adeinistsrtivc burdcn

6ust bG addtEssed

Mdt8rrdc & Tc.cheI Shodrgc Go E|trd-il.Errd:
Thcse oftca coooclr in thc some regioas, exacettoriag the issu€, Strucord refonrls iD

rural educarioo ph"nint arE es$ tials

Timc coDsaiDts doE't exfut iD isolrdoE--6ey are hEosified by stsuctual, adoiristrslive, 8trd

seial chdlc{96 Trrga*cd policies that redrce workloa4 iEprove support systcDs. and

rEcogliu th. cooplcxity of tclhg rol€s ere urg€ndy o€€ded

Comparison ofchallenges faced by HPs and Hs Teachers
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Ch.llerye. .tl rtrore llEvere in HpS (Higher prlm.ry Schools) coEp.red to HII OI&n
Schook)

HPS bas a highcr pmportioo of "Very CbaleDgitrg' rrspoDs.s (solid rEd), whilc HS has
morc "Cha[€{rgin8" Esponses (sotid blue).

CoD[o,tr aavef,!.t.ltrcrtB *]oal bott tciool typar:

o lradaqurte paltotal support
o Haavy contetrt lodd
o large class sizes

o Iack ofdigital inftrstsuch[€ and resoures
o Student leamiag gaps

HPS eperietrces grerta. r.vcrlty h rdDitristrrtive .Dd rctdeElc support .iallerger.

. The lrrck of$pport fioD btslcr cdEcttiotr bodlca apprars morc pr€ss,Dg itr HpS.

. TlD. corsE inar rtrd Dulalplc r[bjecb.re r sigrtic.tra chdtcrg. for boai sciool
qp.., hlr HPS shows a highcr proponioa of "Very Challenghg" Espor8€s.

. HPS fects Llgh.r Gttrr.dralons, roddo.d,.nd rc.dqnlc prtiiurr cotupaEd to HS,
teadirg b Eorr rcportcd sevqity iE chalteogrs.

. LlrCe clirs siz6 rId rtudert le.r rg g.ps itrdicate systeEic issues atrectiog teichrog
eftctiv€aes.s across both rchool types.

r EPS rtuggtcr morc wltt .dnlrlrb.dvc lrd rc.d.dc supporg likely due to stsicie.
Frforoecc stsndfids aod rcaoutsbility E€aslt6.

. r hnltcd tridrg opporhrltL. .nd ir.de$.te r..ou.rs .re llerslrtc
rcg{dless of sch@l type.

Tlc &dlrgr rw..l ahrt tie.. k .r rrg.lt recd for T.rg.n d AdDhb&ttiv. Srpport for
EPS: Inqqsed backitrg fiom edrcationd hodies i8 n€cess6ry to slleviate bud.o5.

Currtculu& AdjBstucn8t Tte heavy cootedt toad issue sugg€sts I n€€d for cudculum
Itgt!4turitrg or ffir resouce alloc4tiou.

IEproved Infrrsaructsrr. .nd DEltd R.{oorct': Investmcnt in digital tools, especially for
[IPS, could.ase wortload ct leagrs.

Plrotal InvolveDert Prognmr: Sueogtheniag eryageme with psl€nB could hetp reduc€
strd.nt le&ning gap6.
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Comparison of challcntGlaced by Rural and Urban teachers lor sclence teachint

R[rd schoolr f... Caom...aly Srl t r cldlerge3 tt.o urbrr !.im&.

Tt€ rEd bars (Rud - ChrlleogrtrS) aDd tiark rEd bsls (Rurl - Very Chrlleryhg) are

Eo.E FoErrcat coEp6rcd to the sEip€d urbe €quiv.leats.

This suggeot rural scbools stuggle EorE with mo6t challcnges.

Top icyerc clallcltaa ir nrd schoob:

o bck of digial iafiartuc,ore aod tesourc€s

o l@dEqua& p4alrl suFo(t
o SordEat l€amiEg gaps

o HeaYy @otaal losd

o LiEit d tr.inhg oppor riti€s
o MulrigEdEs (t€achEs mmrgrng multiple gades in one classroom)

Urbu lcloolr L.ve r.Ldvcly lcrer "Very Chrlletrglrg" rorpo!.e!.

. lyhile t[bstl schools still rqon challerrgB, th€y arc Fnerally less s€vere compard to
nllf,t sch@ls.

. Urt@ s.bools stolv oort yrllow (Not a Challage) aqd nriF4 gr€€n (Very Cballengrng
- Urto), idicating a l6s erftine eteerit[ce.

. Multilingual classrooEs 8trd strdeot diversity are EorE signifcrtrt io ulba! areas.

. Urhaa scnools show a higher presence of sEip€d greed in "Lsquag€ (Multilrryual
classrcoms)' and "Shrdent Diver.sity,' merning th€te are biggcr concems i! city schools.
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Rurd schools suff€r ftom a lack of in-tsasEuctue, r€sou.c6, and teache. suppor! which
coatsibutes to higher difficulty levels in most are8s.

Digital divide is a key issuo- rurrl schools stutgl. with digit!.I iafrastucturc, acadcmic

rcrouIEas, atrd support ftom edlcdiooal bodia6.

PaEtrtal itrvolveaeat is lower in nrral areas, possibly due to socio-econoEic challeDges

or low€r litracy levels aEo[g p6rrats.

Ulbaa schoots face unique challenges related to sardeot diveNity &nd multilingu.al
classrooEs. This Ery indicab a ueod for laaguagc cuppott plogaEs end culhfally
ioclusive teaching strategies-

Key ffndtrgs ftom Teachers interview data about Challeng€s ofscieoce Teaching

Th€ drla highlights s€veral key challeogcs ia scieoc. educltioo, clregoriz€d into six Eajor {ers:
Studcot Grp{ .trd EtrgrgcE€trt, Abstnct Contetrt rtrd Lrotrrgg Relourc. LiDiattioEj,
TiDe lld Chls Slz., Pedrgogic.l ud Ars..sDcot EurdL., .nd Socio-Culou.l BrrricG
The mrobers associated wifi @h caregory iddicafe thc frrqueocy or sevaity of these cballmges
as pcrc€ived by edrc{tors. Below is a deailed brctkdo*m ofeach crtegory.
Sidcrt G.!'6 rEd Era.!![ert (92 out of l3l Raaporaa) - Thc M€t Pltld8 IsElle

The Eost tlqu€ y cit€d chalerye is strdent gcps !d eDgagcmcol This suggBts tbat hacheIs
stsuggle with sudents who lack foundatiood &nowledge, hrve tow IootivatioE, €rhibit ircgular
atteod&c€, sad fild it difEcult to g.asp scietrtific terminolog5r. Those issues are critical be.{rrse
they direaly aff€.t leamiag outcomes. If studeEt8 bck motivaliou aad foutrdational
utrdast rylihg, they srE l€ss likely to eqsge with cloplcx soieahfic cooorpts. This fi_ndirg

u[d€rscoEs the D€ed for rEm€dial pmgraDs, differEntiar€d iDstru.tioq and ift€mctive te{chiEg
Eeltodr to boo6t stude Doti\atioo and €agEgcEcnt. SEsfEgies such ss bands-oa experiments,
Ital-world qplic{rioru, aDd gamifi€d te.ming could bclp tddge tt€se g8ps and rn tc scicoc!
oorE .cc€.sible sDd ier*iry for sadtlDts.

Tlac .d Clst Sh. C,6 oqt of 131 R6IloD'6) - A MrJor SEucalrrl B..der

A sigEificatrt ouDber ofrcspnnses pniat to largc class sizes aod tioe consEahts as major barriers

to effc.tive scienc€ educatio!- Teache{s stuggle with m,n.ging larye classrooEs, which liEib
thei.8bility to provide individual att€trtion and hards-on le&ing experiences. AdrninisFative
duti6 further takc up valuable iDstuctionrl tiEE, reducing opportmiti€s for hteBctive teochirrg.

This is$r€ hiShlights the rced for Hcr teachcr-shrdcut ratios, additio@t support staq and
polici€s thaf rcdrce he adoinist"ative burden on tracheE- Irqtein@firy peer-sssisted lesrDIng,

flipped clsssrooEs, ,ad sEaller l@$iDg groups could help ErxiEize engagemed d€spite class

size limihtions-
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Reaourct Lintrrdoor (2? oEt of l3l R6poDr6) - EiDdnrc. to ft cticd l-errdng

The lack of sci€oce lab6, teaching-leiming mat€f,ials (TLMS), and digirsl lEfrasEuctul€
significandy hampcrs sci€nce cdErtion. Scicmc is a hrlds-ofi subject, end without practicd
dtmonst'atims, stldents sEuggle to grasp ab6tsact conc€pts. This fi.oditrg suggesE rhal maoy
schools lack the necessrry hftsstsucufe to Fovide sfudents with experiential leming
opportuaiti€s. To address &is, invetuetrt io sciencr bboratori€s, a.a€ss to digitd resources, 8rrd

Eobile sci€rc€ kits is.nEi8l. Gov.mn€at policics aod ponoerships with educstion l trcbmlogy
providqs could help hidSe tbe g.p by inEoducrDg low-ccat but effective solrdoos, such as

virtuEl labs aDd op.a-soucr digitrl scienca lools.

Pcdryoglcd .!d Arrersnert Hurdl6 (37 out of 131 R.rpor.es) - N.rd for Teicher
Tr'.inh8

Teaa ers ex$€os corceml about trc€dhg aore tsrg€fed Esitritrg, b€{lEr assaxlsme s, atrd a
bolonce b€twc€n eory and expaiocnB, This hiShligh6 the need for prof€ssiooal development
programs that equip educqtors with EoderD irs&uctiolal snd assessoElt tecbniques. TraiaiEg

[,.ogrEDs should fes oa inquiry-bosed tesrEiog, forordve &rs€asmeoB, rnd integraJing
Ecbnology itr s.i.'trce educatior AdditioDatly, t€achers could beoeflt from colt borative tearaing
commudtics whcrc thcy share best practices aDd imo!'arivc teaahitrg methods.

Abrtr.ct Cootert .!d L|rgu.ge (27 out of l3l R6po!!a.) - The CoEDleity of ScieDt[ic
Co.c.?at

A sigtrific.nt ohrll€nge io scicoce cducarion is the croplexity of scieDtifc idEss rd ioad€Cuate
hDslrrioo ial,o l@l l&gurges. Mstry sudeEts stlggle wi& t€chDical terEi[ology, which
.r€ales a b&rier o undeNtandiug. This is panicularly pobteoatic for stud€ats ftom mD-
&miaant language hockgrounds. Addrc*siog this ctrall€ngc rcqui.es bitingual tE chiog marErials,
siDplified expLMriooi, ond visurl eids Schools can istroduce tocalized exrEptes rnd
storytetling tccbniqu€s to msl(e cooplex scientific idqs Eore relabble. AdditiooaUy, using
i[t€r'a.tive siEul,itioos and models cra help shd€nts grssp difficult cotrcrps wi$oul relyitrg
solely on text-based explatrdiols.

Sflto{ulturd Brrricrs (Z} o of 131 R6poNar) - ErtcrD.l F.ctoN Alfccdtrg Studetrt
P.rd4.noo

The teist frEqueatly mentlond but still significant, chsllente is socio.cu.l[lral bafiiers, such as
prr€olal itulifi.'E.e, EiscoDc€ptioos about si€nce, od filrlEial consUails. Many prats oay
ma .dively suPflon th€ir ciild's sciene cducatiou dus to lack of awsreress or EilcoDc€ptioDs
sbout the subj€ds iEportaDce. FilaDcir.l lioitatiotrs further rEsict ac.6s to additionsl leemiry
rEsoucrs, pdvafa h oritg, or scienc€-rElalEd ex&scurriaul0l sctivities. CoEmurity eogagement

FograrDs, paEntrl awaEoess campaigrs, and affordable scimc, educatioD initistives could help
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addrcss th.se b.Iriels. Schools aad pol-icymakers should work toge$er to make scicoce

cducrtiotr Eore inclusive snd scoBsible to shrdeDb froE all backgouads.

Key ffndings from FGD about challenges in science teaching

TlDetrbL:

The timer'ble hes d€dicaled pqiods for each subj€cr It is often very difficult to set up atr

cretriE€rt or Eovide h&ds-oo ery€ri€ace to 6c surd.ats in thc stipulst€d timc. It would
be beSftl if tfe tine allocated for thc scierce period werc st leost one hour. Else, thcre

should be dedicated lab p€riods ofst teast 2 per w€*.
T€acher availability is a crucial 0E €ct for atr effectivc science €ducatiofl- At high school,

avaitability of both CBZ aod PCM teaoheN eosures effcctive classroom itrstsuctioo. It
becomes difficult for CBZ teachers to teach physics conceph effectively.
The above a$ect also has dirEct implications while plaoning aad conductiog capcity
builditrg idlractioos. Thcrc should be a coEespondance between the theme of th.
iatlractioo ad the te.Dhe6 selecred to particip€IE itr iL For exaEple, for wortshops on
topics Elat€d to Physics, a.llowing PCM b€.h€ts to prrticipate iD tE workshop is morE

eftctive.

Currlcolum .nd Arnu.l Ac.dcnlc C.letrdrr

Science textbook should coEtaid referEoce to '\ocations" !s qd \dreo a topic lends

oppo(tutrity to. The cEriculum ought !o b€ itr tirc wi6 the real-Life appLicatioos, €:trsudrU

eoough !y€ ues for'u,orting with brods". It should not eEd up m.kitg Eore strdmb
devoid of eoployable skills
Aroual a..de6ic cdeodrr Ssid€s to conduct diffcflat pro8r8E6 that iEpoct the tiBe

svtiLblc for chs$oom itr8tu.liol|. The doorm€ntrtior worlq poit the event coEpletioa
tstes tift too.

Noo-clfiicl rr aativities also rcquire a lot of time. SometiDes these simulta&ous
rEeoosibilities iEp&1 clrssroom inshuction-
Teaches believed the cur€nt curiculutE to be t ansacaod in line with the expect0tions of
l[e policy doouEetrb deEaad6 a lot of time.

TeacheB sharEd that the textbooks, even though they focus a tot ou activity-bas€d
l€attritrg, also leave c€rtsitr s€ctiols bla.qk- This sometimcs makes using textbooks as self-

t€arEiag.€sonrccs r bit difEcult.
Tcdrrs of hightr priDEy scctioE felt thd tlrtbooks hrvc beed bEed dowr e tot
@king it difrcult br t[e strdens to codprehend concrpb as ftey proce€d to higher
grader (fa exa4le, whcn thcy move to high school from highcr prim.ry sctool)
Assessmeat is o4orly a paa-paper tcsL Teachtrs ststed thst cx"himrio,o stuctuE thet

cuendy being followcd is majorly . pcn-paper test lendi[g limit€d scope b 8.$sds

process skills.
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Chsllenges in Teaching Science - There is not always cnough titne to tcach scic c€

prop€rty becsusa of too much workload But using practical experimeats, tea-hnolo8y, and

hands-on activities can help su.derts urderstl.d better urd rcrnernber what they leam.

tf.5 f.e, Fllldlngs ot Oainaool!! obcewatioi Oata

dassaoom teadring leemint paoc65es

Cl-ffi T..rotrtns Le.ni.E p'ffi

The bar chert g€sents an evaluation of various aspecls of classroom trichi[g-leartun8 proce$ses

iD sciemr edrcatioa.

TLe ra{loni.s arc crtegortzed hto thrce lcvab:

Strcogab ir Cta.rooE PI.ctlcrs
Ssvsul asp€.ts oftcoahing are mted higbly h terms of efrectivcness:

i. C'tc.r .rylrirdor of coi..[8 (6t'l. r .d .! G@d) - This indicates tbst a mjority of
t@hels cfrectively cLriry sci€ntific colc€pE.

ii. QI.rErky for.Ed..6 ao.C. q!..d@t (65% Good) - Teachcrs seem to cncourge
stdeot participotioo ead curirdty, which is kcy io ilquiry+.s€d leaoiag.

it. fffit . ai.*fic dtr& (5f % Good) - Mo6t tcachcrs arc fomtriag a miDdset tbst
p.omot€s qu€$joor4 alrd logical rE $oiDg.

iv. Th6e firli.g. sEErst thd scieoce clrssooEs ere gEaer8lly succeedbg in key
pedagogical areas essential for coaceptual uudentaoding.

Art{ for lDproYemetra
While s majority of teschers receive positive ratings, some sreas requirc attention:

v. Ur. ofDrftiph t .ttlng n rhod! (,a57. r.ttd.t Avetrgq 57. Netd! IEprovchctrt)
- A coosid€rable portioB of hch€rs rcty oD liEited stategies, iodicatiog a oeed for
prof.ssional developE€.Dt itr diver8e ilstsuction l appmaches.

vi. Urc of ybud rcprB.trt tiors (31% Averrgg 13% Ne.ds lEprovemctrt) - Tbe
relativety higher pertcotage in the 'Nee& Irrprovemenf' c{tegory strggesh that Eore
empbrsis on diagarns, models, and simulalioos could enha&e leamiog-



Modcr.b PcrfonErce hdic.ton

Lesson Soucture

Son|€ leachiog s[areAies hrvc a mix of rEtitrgs, indicrring varyiag effectiveftss:
vii. Pmvldhg AElorEritix ao ertcod L.rriDg (57% Good 39% Avcrege) _ Mile a

mrjority ofteache$ are fosteritu deeper eEag€Nnent, I sigtrifrc{ot portion oly Deed lo
iDp.ove their approach to exrenditrg shdents, letrning beyond basic instuction.

viii. Opporhdty to devolop .cleico procts skilr (60% fu, 33% Avengc) - Although
a oajority rEccive a positive Eting, fu.th€r €dphrsis oD practical experilrleutsdoD and
hrods'@ rctiviti€s could srtagthea this areo-

lissdr StucaJae

Ehdq.!r-
R-a.rEt-

cocb 5De rD:|!.
LOkr r.{EE

crr *ErEt orr..r*! @u.-
Cr.r [rdudar

0* 20ra ad 6lx
.l{-d.rE6twrl .484. .e.d

SE ofttr tn Laror Plrrnitrg l.d Et cltior
. Clear lDEodl.tkh (73% Cood): Mo6t Eachqs effc.tively itrtsod&€ le6sois, settiry a

stsong foudstion for student etrgtgea€of
. Uec of Rcel-lifc Exarnfrlcc (67010 Cood): A Eqority of tcach€rs comcct l€ssonr to rcd-

wodd apli<;atioor, @haDcirgconc?al.aluDd.rstsding.
. Clear Strtlo€of of Leamiag Our.o6€s (64% Good): EDsu.iDg surdents uadrrstrd the

goqls oftte l€ason is a wnbly adopted pracice.
. Effeaivc Clcure (64% Good): MrEy t€ach€is succcssftIy q'lEEarize key ul€awoys at

dre end of lessoos.

Arers for lEproveEert

. Logical Sequcace (43% Aversgc, 5% Ne€ds loprovemeDt): While most lesmns are
sflrctrrld welt a oobble perceffage of t acheB stuggle with maintahiry a Iogicat flow
in tiet teachiry.

. Cooncction to Prior Kmwldge (33% Avemge, 3% Needs Improvement): SoEe tesche$
D€€d !o iEprove ir litrking Dew cootent with studeDts' E€vious le€miry experietc€s.
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Key ltrsights froD the D.tt
. t€ssotr loEodlctioo aad Re6l-Life Exaloples AI! Strong Ar€ss: Teachen excet ia

nrking lessons engaging ftom the begianing.nd rctsting concepts to practical
alplicaticms.

. L€ssotr Clo$rE Is Wcll-lqLoadlrd: Efreclive surDEarizatiotr of lessoDs is a common
F..ricE, helpiaS sd.trE crasolidate leamiry

. kgicat Scqurnce ed Cmc.pt Litrkitrg N€ed Att ntioa: So6e tsachqs need suppon itr
€a$.lrilng a m@th Er.Esitioo betw€aa con@ts.

Status of Resource usate and availability

Status of rBsource usags and availability

&aE tl
ad| r,.raa [ltslt

rad!.!, -Lri
DFarEc.s

clllE5
W!.rndt Ea.t

t-d(
C-l6ordr!-aard

--
(lr,G a 6l,l atx lfiIr

. RcI{a !-D5 lxrr riot rEd
rR-I'E b.E rEn

Strlgltr ln R..our. Udlz.tlor

. BlacJdoard \thitebosd (52% Efrecive) is the e6t uriliT€d aad effective rEsource,
indi...iEg i s0ag r€lioce oa tsaditional t aching .ids.

. Tcf,tboob (44% Effo.tiv.) ard Wodboolyworkh€.rs (32./o Efective) ale actively
use4 higblightiry 6eir roporoDce ia sci€nc€ €dlc.tioD-

. ScieDce Ki6 (,16% Effe{tive) snd Lrboratory Mar€rials (43% Eff€criv€) 8re recogDized as
effectiye rEsouc€s, rEirrforEitrg the bads-on laturc of sci€nce le{rdng.

Arerr of CoEcertr ud Uoderudllradotr

Digitat ResourE€s (21% Availsble but Nor Us€4 30% BcItg Uso4 30/o Effective) -
Despite availability, digital tools rsDAin unde itizc4 possibly drc to lack of training
iafiastuu(turE, q coo-Ed@ i! iegtrfiry techdology iDto teachiDg.
ChartJModels (42o/. BriDg Usri\ 43o/o Efrective) - Whitre eftctive, a siSniffcrrt
Eqortioo of t€achers (E7d still rEport not usitrg them, suggesting a need for betrer
inbgratioa i o lessous.
Iacally Available Marcrials (42% Beiog Use4 4 t% Effectivc) - These ale practical and
mst-effective, yet some teacheN do not oake full use of them.
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Key IEsEhb hoE the Drtr

. Tl,ditimd rEsotuE€s like blrddoards, textlo\ and science kits arE widrty used and
coGidar€d effective.

. Wtrldoots aDd worksheets ale beiag us€d (,14%), but 6eir effectiveo€$s (32%) suggests
they Ery mr dwrys cotrEibute siific.ndy to leoming.

. Digital resourE€s show the high€t level of ua&utilizatioD (2lyo Available but Not
Us€d), eophrsizinS th€ oeod for digital titeracy atrd b€tter infiastucturE.

Status of Digital Resources

Status of Digatal R€sources
zt-aa: 2t.ta*

5,o
rtll

i:I-G' 25
!zo
t:;

5
o

lt-frr 2i.41

o I z 3

It w8s ob66ved tbst

i. l9l. ofthc clrss€i do Dot have aay digitsl lesoulcrs b use while teschi[g
ii. 21% of the clsss.s hrd acc€ss to digiEl r€sourEcs but couldtr't usc *hilc t rchint

Wbile 3096 ofthe clas€ used Itese tesorrces effe<rivcly, aoother 3$rlo could hrve u!€d it evetr
b.{re'.

'Ile hct ttat Eifally &/o of classrooms (Status 0 snd l) €ith€f, la.k or have minioal digital
rcsources suggesb an urgent ft€d for invcsttne in €ducltiomt t€chology.

Most ctassroorns (Ststus 2 and 3) have some level of digital int€gratiorl bur therc is stilt a divide
betwe€n tho6€ with adcguate aesources ard those without

The equat pcf,c€orege of Eod€rately aod wellquipped clrssr@Es (29.94%) show6 that whitre
progrBs is beiDg Erde, trot all clas$oodrs have rE ched atr opti-E l digit l rcsource level
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1

Assetsment and Feedback

Ass6s.nqt ard Fe€dback

ficha-.rr|,b.

Ec 
-idEr,

ot alr aol ffi atla tot
.li..43hgortrrt .rE{. rcoa

Slrr:ngltrs in Arsecrmcot rad Fe.dbrck

. Ensuring attai-oEeot of leamiag out otrres (58ol. Good) - A Esjoriry of teachers are
cor6dfnt in hetpinS sErdents me€t leaming objectives, hdicstiry effective insftuctional
alignment with curriculuE goEls.

. AddtEssiag Eircooccptioos (57l" Good) - Morc ttan half of thc teachers effectively
conld 6trdffi' or$Dd€rtuditrg!, cnrcid for Otngttaing corcetrsl cl0ity.

Tt€. fin ling. suggcs thrt t*h€rs pncitize cooc.ptEl uod..$anry ed strd.nt progr€ss iD
tLet sssGsornt seslegi€s.

Atrar for lq)rovcaant

. Using difierent modes of ass€ssment (t0% Neds IEproveoeot, 44yo Ave,,age) - A
sigoificant podioo of tEach€N rEly oo tiEitad .sse$s@eot sEategies, indicrtiry I rc€d for
diy€GifrcatioD bcyqd taditiotr l t4stiry EetMs.

. Coosu.tivc ft.db&k (9/. N€.ds IroEov€o€rq 43olo Avet8ge) - while Deady half of
th€ tch€rs p'rovide fedback ar eD avcrage level, ft ter eEphlsis on tiDcly &rd derailed
feroeck caa eohaace sdeot leamiag.

Modcr.te PcrforElDcc lidc.torr

While teacheG rre actively addressitrg EiscoDceptioEs (57% Good), the 35% rating as
Av€xsge sugSests thd some Eachers Esy not bave the oecesgary stsat€gies to correct
misuderstandings effectively.
Ataiaoetrt of leaming oldc.Ees (5E% Goo4 1y/o Ayerage) indicstes a sEong
itrstuctiood foundatioq but soEe t achefi mly need additionat sumon to bridge gaps irl
strdeot le.Ioiry.
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4.6 Trrlnhg Needs rnd RecoEmerdrtioDs

Areas of workshop impact

IbCf,5,PII?AG"

L
lrc !++

.rdGlry.rt.€l

.o.-rf.E frrr d..Er -d.r..h4*h..8i*.qnr.t.

The wortshop had a blgh lDp.c{ on key tesching asp.cts, with a..b-oolog/ ira.Andon,
devdoplrg rcicr.r procr.s tldlr, rid tie ure of ae.chhg rldChborrtory Erte.irt beiag the
mo€t positiyely affeAed ercas. Th6c lhrr€ asp.cb show the hth.st number of ltsl,ood€nB
itrdiotDg a t&l iDp..t, sugg.stitrg thtt the workstops effectivcly eohaacrrt pEcdcal teachiDg
aPEo.ches. A signiffc,et ouober of polticipoab also rtpqt4d s Dod.nb lnp.ct scross all
uEas, pqticula.ly itr itrdc{,tfuy aod proftrdof,.l gortn, sugg.stiry rhat white he wodishops
wcrE b€oefciat soEre teacheE m.y rEqui.E additioDal support ot follow-tp trainingThe no
lD|'tcr caregory has tie lowest oumb€' of respoDs€s, but acchLohE lnt grrdor aod
h(hdvity show slighdy higb€r vslu€s ia this s€ctioq itrdic{thg 6rr soEe teach€rs did not find
tte votkhop eftaive h tb€sc .rp.d!.

Thc det $gtEsts that thc wortshopd were geocra.lly rocc.r.fol h tDprovilS t..tl!g
pr.adcrr fu bd v.rylrg dcana oI cfictrivcxsr .cro$ dffcrcrt ua!. The high iDg.ct on
aecboloE lrt gr.dDr .rd aL ur. of t ..lln! .ids reflecis thrr ksch€ts gaiaed valuble skills
in incorporatiag digitat tools 8ad hsnds-on rEarErials into their tesching. Howev6, he modenae
lDprct otr ltrdorMty ltrd profc.slotd growth sugg€iB that whilc thes€ arEss w€{e sddrEss€4
thcy rnight need more targeted taining. Inclusivity, in particular, may rcquirc more specloltzed
uortrbops thal foarls on c€lering to diverse shdent ne€ds. The pregerce of a smdl percetrtagc
EpordDg eo irprct impliae that some terchers may nor hrve firlty benofited ftom the
wo(bhop, possibly due to dlllercrcca ln prior howledgq trrbllrg dur.tioD, o..pplic.bllay
to lttlr eaamc aaaating aivlroaoa[ar.

The wo.tshop .pp.&s ro bave tree.sfdly erh.rced pr.cdcd t€.cbltrg skils, particulBrty i!
tehuolog/ ir&grrdon, tcLrcc proc..s rkllls, .rd l-iDorrtory+.s€d letrnltrg, Ihese findings
iEdicare that t..hen .rc rcce?dvc to hrDd!.on rnd t.ahtrolosrdrtven trrirlDg, which
shoutd ba futh€r reinforced in fuhrte prof€ssional developmert Eograms. However, the
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Eodcrrt iDpact of, irdulivtty rd profadiolrd Srotti suggEats a ne€d for Eore focuaed

hrhl4 itr lh6c alers. Fut'lle wo*shops ehould itrcoeorare crle udlcs, diftercDtLted
hrtr{do. re .dc+ .rd E raortblp progrt[r !o b€d€t sumon inclusivity and t s.,her

crEs devclopo€[L Thc preseocc of a aDdl pcrcaltalc of tlrclar! Epordtrg Do lDpaca

histligbs lie iqortuce of irdMdr.Itu d follot-lp $rp0ort. Ofreriag pcrro$llzed
coalli& [.dt-f,o.kloD r.roiEaq.rd el8ohg p.er colrbor ioo could help ensure th.t
all tEacheN b€reEt fulty fto6 tsahing progr.Es.

Areas for improvemcnt in TrainirS prograDs

AirAs roi lxlaovEltf,l(r Duaulc Ti-alllll{G

Il
cful(lCl.d..

o..l+REaEai-

t ch.r., hErib

hcdnr6dl

Th€ Eolt cdtical oI€a for imgovemcat ideot'rfied in the cb.art is h.trdlotr erpcdeN. (637.),

indicatng lhd teac!€rs f€al a stoog naad for morc prscti.al engogErnent in theia treininS. This is

clGdy b oscd by tlc tr o{ rt.-rhg d[r .rd hb E t rltlr (61%), e4gestitrg tbsl Erly
cdr..to(8 ld srficic[t rlsortrr€s or Eeiniry to cfrcotivoly incorpo. e thcs€ tools into heir
t4.chitr8. Sinil,Ity, a.chtrologr htegrrdotr (51%) is s Eajor corcerD, hightiShtitrg the lcc€gsity

for iEproved digital literacy aDd acc€ss to EdTech tools in tie clrssroom. Moderately significant

arrai of irDprove6€ot itrchde deydoptrg s.ierce procclr rtils (54%) atrd pedrgodcd sEIr
(,ttFl.), poitrtiDg to e€ De€d for bdter ieochitrg str8legies thar foster scientific rhinkit\g atrd active

lesming. Additionrlly, conteEt IEor@. (,18%) shows tlat n@ly half of tte respondenb feel

hey require deeper subject matter expenise to effoctively tesch science comrpts. On the lower
end, rclcncr .lae8a.Detrt (33%) is seen es a less prcssing conc€m, suggEstitrg that while

educaors recogize thc impoataee of ass€ssDeot it dog mt poae as gle5t a challenge &9 other

asPcct' of teachiry. Thc least m.ationcd .tEa is lderce arrrlcuhE (31%), which implies that

Es.i.rs 6Dd the qEriculrm stuc'tEE mostly ad€qurte bu EAy Erad EoIr sumort in delivering
it effccrivety.

The results suggest a stsoEg demaod for pncticrl, rr.olrtcettse4 rtrd tcchtrologHupported
trrlnl4 mther then solely theoreticsl improvemcnta. Terchers prioritizc bandsan erperlcrce
.rd the !!. oJ t ..hlrg .id!, which itrdicates that currcot Faidog prograEs oay rely too
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hcavily oo l€cturs atrd lrck inFadive, applicd compooeoh. Thc hct trat tlcholog/
lrtcgntlol b e ky otrc.rn s{8csts ftat orny €drc8lors eitier lack scc€ss 6 digitr.l tools or
Equirc additional eaining to cffcctivety itrco(llorrl. them bro frcir Elchitrg. Furthcrmorc, thc
€ryhrsir o! drsogiEl lhllr .nd sciqc. pmcr83 skillr indicsres a Eeed for imEoved
iDmudioo.l E€thods thrt go beyood cont€ delivlf,y to sctively eDgage shrde s itr iEquiry-
bos€d learaiD& While cortaot lnorl.d3e rclIalir aD llnportrrt factor, it is Dot a! urg€nt as
the aeed frr hads-on aad idtaactive t'eaching apprqches. The rclrtively low6 priority giva to
..rs6rncia rad c!ftlcdqD rldtt.. iEpti€s thar tracheG arE geDerally comfortable with thes€
ar€as but sEuggle with their prrcticat applic.rion ia thc clas$oom.

The findings indicat€ a significsnt rced for prrcdcr! resour6b.led, rod technolog/-
supported h.lniDg rarher 6iD purEly drcorE{icd iDshuctioE The hbh perc&tage of respooses
for h.!dr{n e+criercq taclfrg ri.fdhb Draeri.b, rnd t€.hrolo8/ ha.gr.tiotr suggesE
that teachers strrggle with l[lPleo€atiry l,r"cticd spplic{tioDs io their classrcoms. This oay be
de to a lack of access !o rcsources, hsd€quste tsaioing, or a focus oE tssditiomt lectur€-ba.sed
methods mther than interactive learuiag The emphasis otr pcdrgoglcrl ckills .rd sclerce
proctrs slil[! highlights fie import8trce of iEproving teaching methodologies- TeacheB r€quirc
support itr shiftitrg ftom oonvealioql tea.hiq to Eorc hqulry-b.&d .rd rtudeDa{.trtcrEd
rpprorala, which fosrer critical dl;nt ing saal pmblem-solvitrg. Tbe coDcerD arouod con6etra
hof,Ldgc sugg6B 6ar wLilc tachqs have a foudarioml uodeNtandiq of sci€nce corc€pts,
they oay rccd deeper expertise to teach Eore effca{ively. InhrEstiagty, laietroe alNcasrncnt .trd
cllrrlcdlD developmctrt were ideftified.s lower-priority sr€as for iml,Iovement. This suggests
that wtib terchers rccogdze lhc iEportaft€ of cwlurfhg studcot lermiry ad stuctuing the
curd(irluro, ttey may ftet ooi! c@fidrDt itr dilse sspccts corDpsrEd to prarticat t aching
mfudr ltrowcvcr, ltis do€. trot E .a tbat 6€sc rrras ee lEiEportatrr---.r.6cr, it iodic{les ttal
tlc LD€dhr. r..d Ec. tr.pDlyhS hoeLdSc cft.lte.ty rtttcr a[.l rBhoctrrlrg
C{t€rt

Teachers' CPD Practices
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The most comrnon approach to Cotrthuour Proferaiond DavdopEcut (CPD) among lerchers

is r..dlng booh (79%), indicating 6at a Eajority prefer self-dirc.tcd le3ming tbmugh
n"ditioorl resourc.s. The s€cond mo6t popul& method is bclng prrt of r sclellce t4acher

colEunity (51%), showing t}rat tesch€rs value peer iateraction and cotlaborrtive lerming.

Uid.rirtirg .ctiotr rt ..ftl (5lr%) is alolher sigDlficd CPD activity, highlighting tbll bslf
of the r€sDotrdEdB 6gage b reflective 8d r€s€rch-b8€d tesdint improvemedts. Howeve(,

tlEe coDstr.irt s..n to bc a bafifur for many, as 3496 etprcascd lE&r6t h CPD but rre
[tr blc ao p.rdclFb drc b L.t of alr.. Attrndlo8 onlhc cou]s (48%) is s prcfenEd

m€dod for o€.rly hrtrof thr teach.rs, indicrnng a lhift b*rr& digit t bamiry opportudties. ID

cotrtast, rrtcllrt Y.ITS. vtlcr. (6%) is tte lcrgt utilizcd CPD meOD4 suggpsting that

teacheas do not rEly oo inforEal video cooteot as a priDsry source ofprDfassioEal developoeot.

Ihe findings suggBt thst t@cheis favor aelf-paced rnd 3klctured leamitrg nrethodr over

iDforEd or tE*uctuld CPD opporEdties- Thr high perce agE of tschers readiry books aod

b.ing p6rt of FofdsioDrl comEu[ities Efl€.1s a stsoog inclinstiotr towsrds drtp leerulng md
coll.hontion .rther th{n qutck, a!!ly flcc.esslble onlme conteot.'lhe stgDrfcent

eogagqn€nt in ..doD rcr€rrctr (507.) indicatB tlst many tcochers ate comrEitted to improvinS

6cir prsctc.s orcugh iquiry-based methods. However, fte fact tbat 34el. of respondeo6 dae

ti[e corlfi'riD6 rr r btrr{er suggrsts that man, teach.rs erc interEsted in CPD but struggle to

6nd tio€ amidst tben t@hing E+otrsibilitid. The pref€iace for oolh. corr!6 (,lt%)
$gg€sts that teach€{s atl op.a to digial lcaroing but Ery n€€d Eq! Suidmce otr effcctiv€

pladoms aod resources. The low lelionce otr YouTubG yldeoc (6%) itrdicltrs 6at teachcrs mry
Dot pdccive fieely rvaitable video cotrteEt &s credible or suucurted enough for meaningful CPD.

ILc dds htttligh thc irpornrc. of t lfdiltca.d .rd colLborrtlve blIdlg itr Ea.h6s'

Fof..si@l g.ow6" Thc domiore of ]l dt S booLt .rd b.irS p.tt of prcf€dond
.oo!..tr ! sUtE* thrl Eackrl pGf.r mucalEd .Dd relirble sourc€s of howl€dge over

ioforEal leamiDg E€thods. However, the time cotrsh.ltrts f.ctd by 347. of !...herr iodiclie
that CPD prograns nctd to b. fudblc rrd rccc.riblc to aocoEEodalc lhcir busy schedul€s. Thc

Eodr[EE iDtercd h otrlhc corfs s ({t'l.) shoc's poEntial for digital CPD itritistives, but proper

$pport rdd !$!rq!€ss ale d€d to 6corr.gp 8r.atq prrticipatim. Fin3tty, the lor
ctrSrg.Drot wltt YooTnbG vld.o. (5%) suggests thst while digital leaming is gowing
Eac[cts rlray prefci wcl-orgEoized platforms over firely available, unstrucbn€d conient. This

insight catr be us€d to d€sigD CPD gogrsEs that htegrate formdir€d onlh. trrlolrg with
colLboratlve k rElrg coDmuridc', ensu.ing that te{chcrs recewe both strucfued contcnt alld

p€€i sumort h lheh professioMl growth"
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Support rcquireEents for science teachiDg

I"i

The chart illusta&s drc ihportance levels of variou$ spport rlquireEeflts h schools,
categorized.s 'LEportet' 'Slightly Impodrnt' ad "Not loportant" A doEilrtrt tsEod h the
chen is thrt mod stpport rtquirfii€ats &c pqreivcd ss highly impotunt, as shown by t[c
prevalcocc of dark purplc bars. This $rgg€sb 6ar schols rccogdze sitoificatrt trps iD
iDftastsuchrc, st8ff, and r.rdeEic supfort, whici rcquirE urgeot inbrv€otiotr.

A@Eg th€ 6ost highly rated ne€ds are rcguLr lFlervlce E hir& techmloBt iDt grrdon
ruppo.t, .!d DcDto.hg/..dcolc 6[pport ln !chool6, which have the bighest counts utrder the
'lry.tsof catgory. this iDdkr!6 tht edrls md scioot stsff rc. cootitrlrot s p@ftssioarl
dcvdoFd rd digihl irbA.rtiro .s crucial for irEproving t@hing cff..tiv.D€ss. Schools Elay
tEquire oogoilg h.iairy plogr@s to L.? up yith modEa p€dsgoical Dl rhods aDd r€ohlology-
d.iv.[ cdEtioo-

Collrbondvc plraahg tjrE 8d bcfcr irfrr.huctnre arE also seea as €ssmtial, hightightilg
the E€ccssity of inproved wo*itrg cotrditioDs for t.chers. Ad€quatc plaltdDg tiEc .llows
€dlcalors to coodiDrte tessonr eftctively, ald €ahsDc€d i[iastuctue 9.ppoIG a coodlrcive
te&ning eavironm(nl Sinilarl, ror-terchlng rtefi h schook is deaued impo.ta , siifyinS
the o€€d for admidsfative ad oper8tional assiststrcc to Educ€ tr8chers' non-iastsuctioaal
wortload

l er€6tqly, while Inost support r€quircra€xfs 8rE rated as iEponsn! soEe areas such ss
redrccd dr!. rlz.! and rddldotr.t a.rchlng rBourc.dscience lrbdTlMs have a slightly
high€i proportioo of rEspoor€s labeling them es "Slightly Ioporrrnt" or "Not Important." This
could indiclte thrt white thes€ asp€cB sI€ beneficial, they sre not se€n as imnediate priorities
comparcd to morE prEssitrg coEcerDs like training aDd tcchnoto$/ integlatioD.
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Overall, the cban underscorrs thc urgcnt n€€d for invesEretrb in t€acher developmcnt,

itrftastuchrrc, and tEahnology integration in schools. Ad&€ssilg tb€6e support requ[em€nts

would anhatrce E{cher effectiva€ss and overall sodant leaminS outcomes. Educntion
polifmskars and 'dnini.r4rors should Foridze tbcse o€ad6 whetr forEulstitrg iEproveEeot
sfraf.gi€s.

Tcachers' recommendations for training programs

Tlrrc![as EOOrEt u lx,r

tlllllr (-

Ihe chrn prEs€nts tE{.h6s' recoooeadatioos for furrl traifug, hiCightitrg key atas wtere

they seek gofessiooal devetopmetrt Thc Eost ftequ.,trtly suggested arEs for taidry sre oshg
phyrlcrl te.chin8 r..@rce! ad dtSlt I tt chhg relourer, both rccciviog lhe highest numbsr

ofr€spoosEs. This sugg€sts 6rl educrlo6 r€cognize the need to imprcve their skills in utilizing
bo6 E ditioDat and modcrn bols to eoh8trc€ clas$oom instsuctior The e8phssis otr digital

esources also iDdicar6 a goriDg Sift towads Ednology-htegrd€d teichiDg which aligDs

with nod€m e&Eatioorl EEn&.

Stud.oa eEg.ger€ rtr.t4gics and ped.gogicil itrrt gi€s follow closely in iDpor{ance. This

iqli6 6rl te..h.ts are seekiry cffoctive Eethods !o nehtaia studcnt htcrcst 8trd iEprove

teamiag omcoocs. EagrEug shd€|na actively in lessoos is a critical compon(nt of eE€c'tive

teachirg, ad the drmrnd for u'sioitrg in this afta suggests thal cducaloB are lookiDg for
innovativc wayE to ke€,p students motivaled and ioyolved.

Trsinint on uDderst trdltrg icletrce coEcapt! and eficctlve asaeismctrt ln ccicoce also appears

to b. of siEificnat iate.Esl, though slighdy lower in pdority compartd !o other lopics. This
sugg6ts lhat leachlrs sra I tr.€d for de!p€[ coErr,Et knowledge md iryDved NEssmefit
techoiqu€r to betlrr evalusre udetrt utrdersboditrg and prcgtsq particulady iD scie[ce subjects.

The "OtleE" c€r€gory rc.civ€d thc laost respons€s, indicatiry tut the majority of t aining
oeeds fall witfiin 6e prcdefircd c{tcgories. This sugg€sb that teache(s have clear and speciftc
areas they want to focus or\ rarher 6rn highly idividslized nainiog prcfcracc.
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Ov€ratl, 6e ch.It indicar€s ttut teochers arE prioriDzing taidog that erhances both their
ioreuctioEl methods &Dd lheir abitity to eff€ctively utitiz€ teachitrg rEsouces. profe€sioDat

d€vcloph€nt p{ogrsEs should th€reforc focus on blcoded lcaming approaches, integrating digital
,trd phFid re--hing tmls, ad equippiDg t€ach€B with sEafegics to iap(ove sudeat
€agag@e md ersassEeDt AddEssing these needs will coDtribute to b€tta trachiry
eff6'tiveDess aEd iEproved 6$d€ot leamiag exFrieDc€s.

TeacheN Choice for topics for Future training programs

Toachcr.' chol€e ol to9ac. fo. lYod(shops

..i'rc.oE:'.!dE

. Topics 6at are typicrlly a pan of "Physics" sectioo sppqr to be the most p.Efened topic,
chos€o by 49olo of tc{ch€rg indicstitrg s sigoific{trt ifteiest h eotrtrcitrg pedsgogical or
ooDcq,tuaf uDd!.stradhg in this $bjccl

. Topr6 itr Ch€airlry blow with 29olq chos,itrg a eoderalc preferEocc Er,loDg educ€toB.

. Topics in Biology accomt for 2l% of teacter p(efertnc€q reflectiog 8 st€ady itrt€Est in
prof€ssi@rl developE€ot in this atel.

Ihe5€ 6n linSs indicare a stoDg .L-ru..l fo( pofessioDd devetopment in physics, wLich could
be attibuql o ie cooccptral coEplexity or evolvitrg pcdsgogicat me0ods. Uod€Gtsqiog th€3e
prefemaces co blp ia d€sigtriug ta4et€d t€acher Fainiry p.ogrrDs that 8liEtr witl their rc.ds.

Key nndings ftoE Teacher lnterview data on Suggesdons fo!- Future traiDing
workshops

. ApgoxiDarety 20plo of teacheIs hrve rtported drar thcy have not anEnd€d oay traiDings
Tbe Eod cortrEotr trainiDg prograes teachers ft,pon to be an€rrded &e
DIIKSHA" Msru6itrchEna, Cluster Meetings, trSC Eshing InductioD TraidD& AgaitF
Foudatiotr Trainin& Fouudatiou tsainiag, PAB, TALP, NISIITA" Katika Chetarike

. Prrcth.t E ds{E Le.rdrg (87 ort of respotr .!) - Th€ most highly recoDrnend€d
E8itritrg type, showins 6af teachers prcfer lrtcrldive rrd e4,erL Ll le.rdlg to
etrhance strd.nf eogag(m(nt.
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Te.hmlo{S/4Ti.trt d S..thDr (60 out of 131 Ic pootd) - A significant dcmand for

dlgttrl tooe .trd Eodern acchtrolog. in teachinS, indicrting 8 ne€d for better

irt gndon of t.chroL8r ia dsoos.
E.rly ud waalstrchrtd Tr.lrlng Sctcdde. (37 out of 131 r6Pors.t) - Teachers

vrlue p]lpcrty pLrd .rd *hedulcd training s€rsioos to eosue effective

p.ruci@otr.
Er0clt-t d T htrg (2t out of l.3l rBpoo.et) There is s prefereoce for tmhhg
cordtct d by rp.dr[6 vho Eovidc de€0cr ltrsiSbb 8sd exp.rtire.

Co.t rt F. ictDc.t lrdolng (l? olt of l3l r€polt r) - Somc t achcrs lEquire

.dyrDc.d .$jc.t horledSe to iEprove their t€aching coDrerlt.

Trrinflg cr PGdrglgld NroiLdlc (19 out of l3l r. po[!.i) - Irdicates e need for

betbr tcacbhg chrtaglct 8Ed drslrooE matragem€nt tEchniques

Currkdu-B.t d Trll nf (11 out of l3l A sm8[ portioD Fefers
Eaitritrg aligDcd dirrctly with crrrriq |rm g[idelilel .Dd st Ddrrdr.

Oltcrs (22 o[t of 131 rtapoora.) - This category suggesE EdditioBal prefereaces,

pdsibly hchtding cotrtett-.pecin tr.hirS or f.iblc le.rulng ippto.chc6'

4.6-7 Analysis and lEterPretation

The high deasnd for h.trd&otr .nd t .i.trolog/{rlcotad tr.hlng suggests thal teachers

rccogDize thc i$porbDce oflDt trcdve.trd dtstd lc.rdnS toob iD mode. educ{rio[

The prefeft,Dc€ for ltructured !trd etPert-led s€isloN iodicates that te{chcrs seek rvell-

orSrrlr.d .!d Ugi{!.tlty Prof€ldotrd d.valop[crt expqi€nces.

The relarivcly lower empha.ris oo curricoluh-bai€d EahhS shows tbsl teaohers may

vatue pr&rt .l tercblng lldllr ov€r rigid syllsbus-focused instruction.

Thc dyGl.rc t'.irL! !..dt refl€ci de importsDc€ of offeri4 c[ttoEl,ed Profc.slotrd
dcvdop[ena to csrer to drfftft,tt teachiDg styles atrd chrlleagEs

4.6.2 Key fitrdings Iiom FGD Discussion about TraiDing Programs

. Copacity buitding wortshops for scieDca 8re usually less thatr the other subjects.

o Tcachers believed scheduting the workshop$ rt the b€gitrnin8 of the aoademic year would

be more helpfir.l in plaaaiag their ctassroom iostnrction process for the year.

. Ther€ is a discEpaocy betwcetr the subjects lbat the teachers ale appoint€d to teach and

the subjecB 6ey teach iE tbe schoot. AIso, h woEH be molt .Iploprie for th€ te,chers

to panicipsr€ h a c{p8city builditrg prograE of the subject they teach.

. The s€6siou5 h &e workshops should focus more on contqrt enrichmeflt, establishiDg

rE l life cotrn€ctiotrs, along with appropriate pedagogical approaches
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Whea discuasiDg rhe iEpteoeat'rioo of wo*shop lca.E,Dgs iD thc classiooE, t€acheE
hidlighhd both tteir &€as of intE€st itr gofcssion l developmcnt and tte typ.s of
activities they fou.od practical for clessrooE itrstsuction-
Firdy, bachcrs expalslad I stroog prlf€r€oca for wortsbops that focls oo halds-on,
activity-based tearning, ionovativc teochiry stsat€gies, 8nd subject-sp€cific
advaacements- Additionally, du.alors showed enthusissm for trainiog sessiotrs tbsJ
iaEgre Ec[Dolory io scicoce cdrcrfio4 erpaiBe|aaot d€monstsstioEs. and
iEte.discipliDrry approaches th.t bridge Eultipte ocieltifi c dischlines.
S€coodly, pt€a reflectiDg oa classrooE iDplea.ot tion, bach€rs €mphssizcd activities
ttal were both novel and feasiblc, prticularly thoe thrt providod iuter"ctivc sod irqulry-
driven leamhg exlre.icnces. Concepfs iDvolving simple phniics cxperirEenb, chemical
rcactioos *i& easily accessible oateria.ls, aod biologicsl Eodels 6ar €ac.ulrge shrdeot
participatioa w€re frEqueotly mctrtiooed as efrective toolr for engagemcnL Educstors
apFeci.rrd activiti€s that rEquir€d hinim,t resources yet siFificrltly enbAtrccd
coocrphsl und.$t nditr& eaabllry frem to seaml€ssty incoryorate woltshw lelraings
ioto their daily teachiog Facticos.
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Chepter - 5 RECOMMENDATIONS AND SUGGESTIONS

The r€aoEEreodrtions cE€,rgitrg ftom thi6 s[rdy hsve been orgEaized ifto foua lheBatic goups

This categorizrtiotr .eflccts the key ueas where teachers expcssed challeuges aad aspiratioas,

and where systemic rEspotrs€s are Eost tEgently needed By gouping recommendations

therurtically, we aim to provide s cohq€nt atrd adioo8ble firoewo* for stake[oldas-+acher
€dl.lcrrors, school leaders, aod policymakers.

This sErcfue dso aligDs with lie divetse osurlt of trach.t E€ds: wLite some scek concepural

ctadty and p€dagogical support, olhers hcc skuctlral or logistical barricrs such as workload and

lack of r€sources. The reaoE6eDdstioDs src thercfore desiSaed not just !o offer geoeric solutioos

but to rc.ordle rylteuL gll,r wLi t .ctcr rc.traLr, hoking scictrc. @aching mote felsible,

meaaingful aad eapoweriag at the classrooE tevet. Gmupitlg thom helps emphasize tbat

Fogr€ss itr sciace educrtion rcquiEs . bl€nd of lrtEu.dorrl linov.tlo!, pr.cdc.l tupporg
.otrthuols proferlioDd developEetrg .trd tyttc[-trrvd iDfrrthuctura

Ta1.ho. D'.fo..i-n.l naual^6m.nr & Bellefs

This caregory ad<lrcsscs the importane of shsping t€achlrs' undeEtanding of scienc.e aad

Ieaming. It focuses on refining pedagogical beli€ft. gomotitrg rcfl€ctiv€ practicc. and

strEnstheniq pre-s€ruca aDd in-oervicc rainiog !o iuPport mquiry-bose4 evolYitrg vicws ol'

scienc€.

Prcf€slioDAl dcvclopE€nt progrzrns should be &siFed to hetp tEachers rE lncile their

ptrsooal belie6 sbollt science with inquiry-bosed teachiry practic€s.

Terchers should be supportcd to vicw expcrimentation not just as a way !o confirm facts

hrt ss a EeaDs to e)glor€ 8[d rEfine sciedtific undrrstaEdiDg.

Modulcs ead wortshops should include examples ftom the history of scieac! !o show

how ulcxFcl€d rEsults aod paradigm shifts have driveo scie lfic pmgess.

Opportrnines should he creared fot reflective dialogue eDoog te{chers !o explore how

th€ir bel.ie6 ioflue-trce th€ir classroom choices.

Pre-service telcher educatiotr should empbasize the eYolviog ond te,ntative nature of
scientific howledge.
History atrd philosophy of science courscs should be i egratcd itrto teschet Fahitrg to

couatcr comEoo misconcrptiotrs.

veterad leachers should rcceive tsrgeted proftssioosl developme that inuoduces theo

to rEccnt advsnccs in sciencr and shiffs io scientific lhinking.

Mid-carctr teaciers should be support€d thlol4h penodtc curriculuE updares aod

associard taidag.
Texlbooks End teachiDg mEtErials should €xplicitly highli8ht that soientific theories

evolve over time in respoDs€ to new evidtncr.

Teachers should be eacouragsd to join or fora Profcssiooal L€amitrg CoEmudties

el-cs) to share ideas ard meDtor one o.trothe!.

78



. Academic meotoring a.nd feedback loops should b€ steagtheo€d through rcgular
classrooa obaervatiors by CRPs, BRps, aad DIET hc'rlty.

. Storg rEucturEd professiond dEvelopme[t s€ssioos sbould be cmHdcd into school
houls to ensure coutiauous but mroage{ble growth.

Itrsu'uctiohal P!.actic6 & Classroom pedagog,

This grotp f@us€s oo iDprDqog the day-to-day classmom experienoe. lt addresses the need for
inquiryered Ecltods, multimodd tcschiDg strsregies, alrd geater studcnt engsgrme thrcugh
exp€riEcntafiotr &rd visual learnirrg.

r White plenning ranaim a kay farto. for efrective clrssrooa itrstsuctioo, it i6 6seotisl k,
i[clude sufrcieot tiEe io thc aiEehble for scieic€ h.rhing. tlavhg 8 d€dicsted p€rio4 Et
teast oDc! s week for lrborarory us8ge, espocially in high sch@I, sb.ll help in goviditrg
the studeats an expedeace at exp('rmcatatioD-

. Tr.i[ing programs should help taachers plor 8nd rmplement inquiry-based leemi[g,
cmpbasizing active science prcc€ss skills.

. Teacbcs shorld be equipp.d to usc a yadety of instsuctional str lgies, espocir.lly visual
tools, l,o aid sird€ut uDdersbtrding sd reteotio!-

. Use of digiAl simrldions, 'nimqiion., ald hultiEedia r€6ourc€s should be prcmot d as
effEctive Esys to teach atsEtct coocrpE.

. Pes teaching modetr ad studeat-ted termitrg routines should be eocou.ag€d to increase
rfude a$Dcy aDd r€drce taEher burdeD-

. Teachcrs should bc $pport€d in usiog aultiplc r€prB€atrtioos of coDc?ts_such as
modeh disgr.rEs, ald analogiee---to foster scientific lit racy.

. I-ocally avsilsble oltrrisls sad low-cost scieoce kits should be used to Ea.ke tealtrrtrg
rno(e cxlEde isl rld grorDdcd ia studctrts' c[vircnmcois.

. Teach€i Eainiry shoufd addEss how to Davigrte the dual chalteage of fosteriry d€€p
coaoepMl teamiag while prlpadog strd€Db for exa&s.

workloa4 Tlme, atrd Multlgrade Support

ltis category rEspotrds to the stsuc'trr8] ad logisticsl coosEaints 6rr Each€rs fac€___cspocia.lly
itr multigade settings or rural schools. It itrcludes sFategies for rcduciag aotr_teachitrg burdeDs
and optimizing tercher tnne throuah plondng tools and collaboratiorL

. Con&rc1 tim ardits in schools to uEde6bnd how te{chers spetrd their time end identify
ways to illlptove tiDe use.

. HilE dhirisrErive sr4pon sufi or sioplifu school tssks so tbat tBchers caa focus morc
on teaathg and tess on clerical work,

. Develop micro-plerning t€mptaEs taitorEd for multigrade senitrgs to help teaahers
structr€ their le$sofls mol€ effcctively.
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Cr!6tc cluster-based progrsms tha! ptovide peer $rpport aDd p€d4ogicd resoulces to
teachcrs working in multi$Ede or time-coostrained €nvirotrEeots.

InEodrc€ p€ar ta{ching or sbdent-l€d l€aming routinas to optimize classroom titrre and

fo6t r cotlaborative termiq.
Hicde tiEe within 6e school sch€du.le for colbbonrive lesson platrninS among

t afus b rEdrce dplixtion &rd e,rhrnce cohertnca.

EncoEEge loc5t cduastion surhorities !o eDable and caordinate rcsourct-sharing bet\f,ern

oe{by schools to qtimizc lrc.Iqe r6ourc€s.

Resouraes, Infrastruch,rre, and Assessment

Thb group includes re.onfirendatiotlt to idprcve nalerial conditio6 lor science teaching, such

as availabiliE of teaching ath, digital lools, and .obuat asse,tsfient prdcnces. It htghhghts the

inprton c offt?nba.+ diag$ncs, ard lunhan leaning.

Iavcst itr digitsl took and phyricsl r€6ources to support scieBce educatioo, particulerly in

rurai and uadr:r-rGourqxt gJhx)is.

Ensure reliable ac.6s to digitat hftsstructrrE tike intemet coDn€{tivity and platforms

such as D[(SHA.
ProvidE leachers with tralorlrg on bow 0o meaniryfrlly illeSrare dititri tooi6 itrto ther
soierce lessoDs-

Eophssize thc use of low-cort teochhg aid3 such &r models, chrrts, sDd sci€oat kits to
prooote intd8 tive ad bads-on tcrmhg.
TrEitr teachers itr diverse ass€ss&efi sEalegie3---{uch ar Foj€ot-based le&iry otrd open-

endcd qrerions---to oove beyood roL evaluslioo-

Cooduct workshops otr giving coostuctive and Ee.dryfrl feedbock that cao guide

stud€ot hiDkitrg.
Otrer trgcted tsaidag 10 help teachers diatnos€ and addrEss strdEnt miscoDc€?tions

usiEg evidrflcs bLsed practices.

DgvelQ out€ach efiorB atrd paltot e|trsagEseot plograDs to EcrEase faElly
involvement in strdcnt leamiry, especialy itr science subjects.

80



,

BIBLIOGRAPIIY

. AldersoD, C. W. (2007). The nan.e oJ scien e h sciehae ducotioh: Rotionolei and
sfar€gies. Sprhger.

. B.rEbX P., Kitr4 P ., & looes, K. (200t). Wwn a qton sci.nce aeachqs' beliefi old
practices: lD overview oJ thc liuran re. Sndri6, itr Scierce EducarioD, 44( I ), 49_7g.

o Beichner, R- J., et aL (2014). Ewluatiag tlre inpod of teachtry r?okgiei in science
.duc?rrior. Joum.l ofR€€alch in Sci€ac. T€achir& 5 L(B), ll2GlL4Z.

o Darliag-Hunmou4 L-, et !L (2009). professianat daelopnerlt in the USA: Trends and
issues. lt Teacho Quolity ard T@.hcr Hucation .

. Eict, C. J., et al. (2015). Inlegraribg inquiry-basel science tea.hing in the clo.ssroom.
Iotematiood JourDd of Scierc€ Mucarion, 3 7 (14), 2321-2337 .

r GWta, S., et d. (201E). Co** htowledge oad pdogogical strategie, anang scielEe
tetchers in rurol India. hdialr Joururl ofscience Educarioo, l5(2), 3342.

o Hill, Il- C., et al. (2m8'). A sady olscience kachqr' corrtat tnoi/ldge ald its imryrct
on student leaming. loumEl of Educstiolal psychology, l0O(3), 510-523,

. Paju,es, M- F. (1992). Teachcts,beli{s aad educational research: Cleaniag up a ,!{I,sy
cor.rrn.r. Revieu/ of Edtcstional Rcsearch, 62(3), 307-332.

. Prrlq S., & Oliv€t, J . S- (2N8)- R$ning rtc concq,l of pdagogical conteit bou,lelge:
Sci"tu:e lqcheB' btowdge of tachitg ond science. Joumat of Research in Science
Teschia& 45(7), 793-t 10.

. R thi S., ct al. (2019). Chaueng$ in scien c ehaorion in urrder-,r.esourcd schoob in
rural hdia. l,dj,IrtEfution Review, 22(l), 4553.

. ShuIE 4 L- S. (19t6). Ihose who undetsuad: Knowledge growth in teachitg.
EdEslioorl Res€arctg, I X2), + | 4.

. Triaajstic, N., d af. @018). Scienee teacher eduaation and conten! h@wldge. Sci(x!.j.
Par"rr-oc lO2{5), t062- 1079.

. Vytotsky, L. S- (1978). Mind in 
'.cicty: 

The Develorye ol Highet psrghological
&oc6ses. Harwd Univqsity Ptlss.

. WendD& C. J. (2011). Tea.hing sci.nce through inquiry-based leaming. toorDal of
College Scieoce Teaching, a\4, a249.

o Yager, R E. (2014). hquirylosed science edcation: A brief history and contemporary
peripectives. li lrrquiry into Inquny-bosed Leornizg. Spritrger.

o ZciAle.r, D. L. (20l4l- The role oI argut re otion in scie^ce edtcotion. In Handbook of
Reseorc-h on Science Education.

o Arrrar, N., & Nisr, S. (2019). Resource Mobilization in Indun Edrre.rtion Syste _

Ioumal of Fiucational Policy, 34(2), 45-60.
. Bhavaoi, S., Kullrr, M., & Sh&m& A (2022). Assessing Sci.ice Tea.her Tmining

Progroms in fiarnalakt Education a p€dagogy Joumat, 8(t), l-14.

81



t

.

. Chardrashekar, Y. (2019\. Tencher ProJessional Development th Rural Ka ataka:
Curreit Procfic"s and R?.onfieidations. l^dia\ Joumsl of Educstion 8nd Developmenl
r4r),y-67.

. Drrting-Itaomon4 L., Hy'er, M. E., & Gardncr, M. (20t7). Efective Teacher

ProJasional Mopmerr, L,€aming Policy Institute.

. D€simotre, L. M. (2009). Inpruving Impact oJ Teacher Professionol Develoryent.
Yeortook of 6e Natiooal So.iety for the Snrdy ofEduc.tion, 108{2), 69-90.

. ,o6hi, IL, Ran€sh, R, & Salhish, S. (2022). Re.source Mobiliz4tion for Teocher

Dev)opmert i, Kanatota: Challetges a Opprtunities. Edu6tioEat Review, 9(4),

78-94.
. Ifuisbna M., venkatesh, S., & PEsa4 P. (201t). Challenges in Science Educotion in

Rlral Knnalo*o: Inlt'osln/.ture and Pedagogicol Constrainls. Ru'al Education atrd

DevelQd€nt, 6( l), 23-34.
. Kullrr, R-, & Sbarm4 S. (2O18). Government Initiatives in Scienae Teacher

Developrnc\t it ladia: A St4te-b-v-State lzalrttt. IntemstioDal Joumsl of Educational

Reseirch, I5(I), 19-32.

. Mishr4 P., & Ko€bler, M. J. (2m6). Tecluologictl Pedagogiul Conknt Knowledge A

Frarnewo* for Teacher Knowledge. Tesahe,F Coltege Record, 108(6), 1017-1054

. Pat€I, D., & Venns, A. (2021). ICT in Scrcnce Teachet Training. Opporturuties and

C,alleages. Joumal of Educational Technology, 1l(2), 45{0.
o Rmerh, M-, & Ssthish, v. (2020\. Resotce Mobilization in Rwal Kanata*o:

In towlive SEotqies for Sieace Education. JourDAl of Educ8riotr aBd Policy, ?(3), 5t-
70.

r Tirvari, A, & KuoarL P. (2o2o\. Choleraes in Prolessional Dereloprnent of Science

Teachas in Rau.al Indio. Indian Joruaal ofTeacher Educ{tioq I4(4), 5649.

APPENDrcES

82


