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From the Editor's Desk

“Research is to see what everybody else has seen, and think what nobody has thought”.

- Albert Szent-Gyorgyi

Research is what propels humanity forward. Without research, life on this Earth will come
to a standstill. Research unlocks the unexplored areas, helps us to perceive the world from
different perspectives, and helps to broaden our knowledge base. To display the array of
Research capabilities of our teaching fraternity as well as research scholars of Languages,
Humanities, Commerce, Science, Management, Information Technology, and so on, a
refereed, peer-reviewed, bi-annual Journal titled, “Guru Nanak Journal of Multi-
Disciplinary Research (GNJMDR)” is being released through our college and this edition
is Volume 12, Issue 2. This Multi-Disciplinary Journal serves as a learning medium for
Research development and studies from various disciplines. This Journal is a means of
exchanging scholarly thoughts, ideas, and research findings among all interested stakeholders to enrich the
knowledge and expertise in their respective disciplines.

The topics covered in this Journal are of significant importance in today's rapidly evolving academic
landscape. These papers delve into a diverse range of subjects, from literature and linguistics to contemporary
issues like the impact of COVID-19 and digital economics. They shed light on critical aspects of our society,
culture, and economy. For instance, the exploration of women's lives in literature, as highlighted in the paper
“GPrinlevs & wniserflev LjeuILB LD Quever eumpelulev” brings forth important narratives often overlooked.
Additionally, the linguistic analysis of biblical interpretations and the study of language and culture in "« 3R

gl enrich our understanding of the interplay between language and society. Furthermore, papers like

"Issues related to work from home due to COVID-19" provide valuable insights into the challenges posed
during the pandemic, while others explore contemporary topics such as digital economics, environmental
concerns, and advancements in technology. As this journal serves as a platform for multidisciplinary research,
it offers a holistic view of various subjects and their interconnectedness, fostering knowledge-sharing among
scholars, researchers, and educators. These papers collectively contribute to our academic discourse,
addressing the pressing issues, and advancing our collective understanding of the world we inhabit.

I extend my heartfelt gratitude to all the authors, reviewers, and members of the Editorial team who have
contributed their time, effort, and expertise to make this issue a grand success. Their dedication has ensured the
high quality and scholarly value of this Journal. This Edition is dedicated to all those who have shared their
knowledge and insights, as well as to those who will benefit from the wisdom contained within its pages.

We welcome quality articles from all fields for our upcoming issues, and I encourage researchers and scholars
to continue sharing their innovative work with our readers. I wish you all great success in your academic
pursuits and hope that this Journal continues to serve as a valuable resource for learning and discovery.

Warm regards,
Dr. T.K. Avvai Kothai
Editor-in-Chief
Guru Nanak Journal of Multi-Disciplinary
Research (GNJMDR)
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Fal_(Hmey HEM LG LIMHMIGTETSI. FlLow
ureTHD  AMIEHT&HET,  b71UIT8Eb6m LW 6T
6T60TE: FnM(DIQUIMSESID, LetoTeml W @) HSH W
9)60TSH & (WD LD & & 6060 L LI 60T 6T6TE
T N5 585 SIL0M60T Flev FLOWE
FAhGHmeTHameT hS5SIE ST (HS6ETmeoT.
(Dhandekar, some Aspects of the history of Hinduism)

@ eueumm OIS ST (LD
S flwyeueu s ey erflest Fow
FbFHemerrserfley Feustr (2 H&T e eileq s
Ll FamLUILGILD & (5 515 56T

WEHWITaTemel GCausmiGafler QHTL&HS
SMLSEH SMDHS Blemeoulleh @ BHS
Feletr ellagem WHEWTT GCeugsmigerler
@OISLLGH UL  PLILQUUISS TMET.
aflursens sWlpmenlwl @e6iallEe LI
QUamsGmeTuld Galsd Q&SUIAIBIGTTS

16

Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

ISSN: 2277-1409

Q&METEBICLMS meaus Hs CHTLLIMLIQ6
W lWF-sApF CHTL UMM &6T &H6VbHSI6T6TeoT.
Lev @ermsefledr aublUTL®G (DM E6NT

62 60T 9] 60 6T0T [H S Nhasmeus s e 39L:o1
60) 6L 600T 6L FLOWMISETTSH GxMTMmMLD
QLIM MIETEIT6OT.

SO aTWSHSIVH 0 QS5TLHTLILIWLSSH 6L
BITeT@& Bl QGUlaUBIG6T &L L LILIL (b eTereor.
Gauld LMBTemm) SIS BTDO,
LSOOG S, @ LI(HLD LI 60T T .MI LI LI6D L
GUITETH &FhIgG HIeuGefley Fleuest, H(HLOM6D,
(WDIHSHET, LITSJTLIO6T, FITN6T, Q&Thmenel
GUImedTm Q& l6mI&6rfl 60T QUWIFSH6T
& meor L1 LI () 69 60T m 60T

BITETS Blevmiserfleviln
UL BSLALDFTEH6T @enm audlumemnL
GLDM G & TevoT (h) @\(BIHS 60T GTEOTLI S
QMG TUILNWSEH T epeuld QG eflaumTHma.
G& Gl e, LO T GULIT60T, Q&TMMENE,
Q&GS 6T SLALp 9)6V8 8\ Wi g 6rfl 60T
amuilevrss Qgefleurs MWL 6T e6oT.
QsTLSTUNWSHO aLQarmaer Lulerm
QB SI6TenSleuTmey, I H&HMTVS T
QLA mSWImeTigeTr S0 &S5 H 6L
uTeNWI®HSeTT eTeTLmS HABWISDmS.
3T OB 60 L_LLI Gougx Q&ITETE0 &5 EH LD
@QB&ETF  LITeoT SHaSSHEBL QD66
ugelluflphEser. oemel @ eusHSH WIBIS6Teih
QaueflliLGeuens ST H M.
D& ITUMTISLD @) T ITLOITLLI 60T LD GuITedTm
@HSTEFRIGHT W&ESoLCW  LUFaIeTs
ugell @mHEHNS @VERWBIGET aumuilenns
MWL H M. FRIGHTLSSH GG
H(HLOMEL andlum@
&5 ([HE S M8 8 MmISC6TT(H SN &HSH 6L
LUreluBHs S8 STer(nly S mal.

QUMLDIHS

@QE&ETF BTWSISGTTH  mEWITedT
@SS LILL (D) RETQMETS 501085
IDGHGEETMTEV 2 600TT LILLITT eTeoTLIengd &Fhisk
@SR WSH T eNeNTS  MIWNILH M.

@euamm FRIGHTLSH GG L [F IT600T
@QHEMF SHMHSSMTEHEHEBIGNNCTH  aeTIbHS
elralld  BHGL  UDE 2 wibhs
QLSMBL QUDHDSI.

LI6DoT6m L SL6lLh LD 6BT60T 7 & @HLD
S @LmedlL LD &S LL600T 4. (B 6. &5 60 &
FRIGLILITL 608 6T 2 _6OTI 5 S 6 60T M 60T,
QTFev6Is SO BIGCSHT U LAl WIT & 60T

U OOILILSH LML QUMM  LDEITEoTE0T
S|EUEMEDT LOMUW  6U6TOTEUUTEMENT  LOGUTSDI ML
QuMHMmeuedr (USM.9) ety ST

Q& TEUOTEOIL [HITL_LG.60 60)16U6T0T6ULD
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LML L9 W] 6TerTTI. G & ITE 6\ & Il 85 600T 600T 60T
6T60T M GFmp LDGOTEOTET  H(IBHE MWL
FHOTEILID  2]6dTL] LLE0OTL6UEDT. @)eleummi
T &HMTVEHECH &).(1p. PLOGOTMITLD
BITMHMTeoor 9 69 (BIH S &.19. @) J600TL_ITLD
BrHmmeor(® ey SLIPHEH6) eme6l6ooTalLN
6601 WH &SI L FLOWILDTS
SPGB BHS S

FHIG SMTVSEHHGL UIng sUneE5a5
ALH QFUs seTUNTI&SeT  eneleTel
FIOWLISG NS ST &H6TTS
QEHFHOTT.QCH HMVEGELLEFH ISTauG
@ B& wimedl et alL LGS uilev GLSTS6T
SMUGEH  emeleorel FlowlD GCeMmkISH
@ BHBHT. SJUTHEM LI 516055605 TedT
60)6) 600T6 FLOWILD IS TTE
&H([HS S MG MBIGEM6TL. QUMM Gayiln
QTS ST RIS WG maB s Geus
HHSIIGHHET  LPHIGH  n&S&efler  Flowl
55 (55 S T8 561 560 61T 2 _GTeUMmIS IHev

BT8R 56T H60lH5 Bleneuulemeor 3L HHS.

BT ITWI600TEOT, eUMTEG&H6UGOT, & 600T600T60T,

@) JITLOGOT, L6V G & 61 60T, GuImedTm
&L a|6eTI&GeTm(H LD @UlTeoT
@G SELILLG TG H(BLOMEL

Tl G SHLAJ6ETTEH: 2 (HeUTdaLUILILLITI.
@eIGT emeleuTal FLWSHT (WDWUWSM
&HL6|6TM5 2|60)60TEU T ITEVILD
JMHMIGHC S TETETELDLIL_ LTI, @euemm
Sl &MeusHer sSUINESH6T el
@pSHwmellaid Lew @LBIG6fle)  emeusoTel
FLOWLD Calemerl eueaTIHS S

LT meooT @& &ME BTG TSHEHLD LomELUITedT
@ emeTEHELILL(D FHIS &HTVSH6 aleTiHS
60) 6L GUOT 6L FLOWLD LSevor(h) LD MeUH &
& (S S M&H&HMHIEHGETT(H YaILiQumed e et
A9 BmraT&Td  BrHmTarGsEGLH  LInG
SIALP&LD 6THRIGWD LTl a6y QG TLmISUIS!.

S0 &S5 S 6L 606 6T0TEL FLOWILD
LUJeeIsMHE& gohm G  &HS&MeD

QUONIGHSE. & BHSTD WO
BrHmesor (b &erflev &LD6uoT QUETSS
FLOWIMBIS6T SOILOBTL 196D 255
QFLTEGLI QUMS Q&ML MmIS eor

FLOEOTIHET  Hevall SMUIGGLW  LeTerl&er
OOHMID  WDGHSSE QEVVEIEHET eSS
FWRSTWSE Q&HTeooT(h QFUIG LDEHE6T & 60T
UHG&HID  FISSHETT. QUSSP FhIGLD
UGS FWSHTW Gl (HDeamel aDLMISH
gHMESTDE&HMET BHSH 6TeLVEMTIHLD FLOLD
eTedTm 2 eorjeyld, U LNeoll GCUTEHS
GauetoT(HLD 6TeOTsnID GUTTH6MG (LN6OT606U S S
INGEHNET  HallbHSS. G)FHTme  meuSs
FLOWMBIGET TS GL uUmsILy gouLlLgl.
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ety  &BSSIL  CUTISHET  Falgwmssll
Lgellerr. @aIQaIMTH FLWSSTHLD EHLID
LOGOTEOTEDIE0T G607 LIGGID T (LD6D)6OT[HS60TI).
SHEOTITEL FOWI(INLD HTRWed6v LMIG QUM
QEHMLAEIRWSE. FoW Hl9HSH QUTPaISDHELD,
ugealeums  LetummliL(Gelsm@&Gn < T&er
A5T6| CHMAULILIL L SI. IFH60TIT6V 62616 6UTIH
FLOWPLD  SHETeMeT  LIMSI&HTSH S HC & TETET
&HHSSIL curmry LG et FONG
GUIMISGEMETID 2 (HauMssH SWbgGeleeney
U gmb BIOOTETGET WHLGS Uil

AL AQFUS CHHHTITLOET  6TeoTenln
LIsu6ual LD 6BT60TERI LD 265 &HIT6VE &6V
DSIOTEOUL  L600TL.  LIMTEO0TIQ U] LDEOTEOT60T
AR BlOTmET  QBGWIMET  FL06T
FOWSMS el @DHSTT. mFallnld
AR QFVAMGERLDHE  UbHSSI.

eNLSSHETIOMeT  BOLNGmEEHmeT R THS
SMHESEAMSIN UCaumy WGhaery. Lienpul
B0 L9 & 60 85 85 61T G (& 6060155 60T. LS w
HBSSIGET CHMT QFAIMEGL QLMHMET.

MIFEULPLD 606U 600T6U (LP LD LS6voT(H) LD
LobfFRWME QWb  wwmduie
IBITUIGOTLO M85 @H LD SLLOAITTE EFLD
(LPUWIGOT M 6OTIY. (PSEVITLDEUT
LN G (HLD G &5 TEDOTEm L BTL1q60
sl &HalTSH6T 60)6600TRUE LD
LOIDIFRGEG ST SUIPEID TRIGLD
UJeud QFUISAITSHET. @\ eUTH6em 6T
QQOWTOHMICL  geneTwl  LLPAITI&HEHLIN
G mermileory.

QEGRVES gOHUDLWSTES
G\ & IT6vOTED) L [HITL 196V 3|6eM L0 Sl6meT

SHTEHH WG HMEVBEHETTEHS Q& Tevor(h Ll &
QFUIS LILEVAITEHET @60 ML LOMGIGHEN6TI] LD
GamwlesemeTwld SUPHQLEIGLD &L LS
QSITLBIG 6.

GLIsL GUII& QL @bH wmeley
2 FAUTHERU &L L L E5HSHmM6D LG0T LITL 1960607
et lWnss: Q&smTeor(H  LIGVeVaUTS6T
2 AUTHERW &SLLLESHM SAPSESH 6
FLOWMISGET aleTys Slemevor L flbSS!.

S LUl L
2 (HEUM&HELILL L
@M LILY LGS 65 & & & & ITIJ600T
STiflwg gL L| [T [T600T & 56055 EHLD
LjemeoTwLILIL L gl. @55 6m 5 Ulleor eLpGULD
FLOWIMBIGET GUETIE &L ILIL L 60T.

LI6u6vel
Gamuilevsserflev

SITFTHETITEY

Lomeor @S &MFQslHsear Hev FhisH
@QEVERWSTHL  STeoorILLLTID D 6mel
Q& TEUOTEOIL [HITL_LG.60 60)16U6T0T6ULD
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FHECHTUNLECETTH

QaTLIUUMSSLILIL L QFUR&H6TTS
@) 6Vem6, FmEHCsHTUI LS ET L[ T60oT
@B &MTFHIGH6T QBTLIL UGSSILLG

AUINGHLIUGSN FHIG SHTeVEHSHMES LI 60T
FOW 2 0H60 gmUlL  eUeTHFH eTeTCm
GHTOTMIH M. Leveval] &HMTuGems @LIq
LSS QuEsD CHMEmISNEG ASHE
WeTer@y  HUPBESEO  ueTihS  UbHS
LImesol @H&TE aUeTIFFR D @B &ITFeuorLd
6T60TCM FmmMGBeuoT(HID. GMILILITEG LUTIS LD
[ ITLD T U 600T (LD LD @) 5&5MTVS T SALpF
QUTDEHMEHEM QUTLDHMS: FIHSH 60 60TSH 60 6L
Qulgilb LTMHM D 6eMLDE G 60T.

LUomeormiseT S & 0 woulL
BrHmTeorH &eflCeouBu G5 medT il em UM &
SMSULLLTIWN  LITenr @)% & Mo migserler

QFLAIMEG GLISFTSH6T &HMTV5H CeuBUl
Hepsdoenrss. QLB W  eaugrm -
GLISTSH6T 6T60TM Bredlev
QsflalGsLILGSMmE. UTrsld  GUTETm
@QH&ETF  UeTIEFROWUD @ &H&HTVSH 6V
JOULLSMS Q& meTaur. LI6v e w

LT meoormigGer Gsmeormlenr. jemel  eilaq s

LTSSI6SSmOWLD BleneuBlDI& S
(LPULIGOT M1 GITEIT6OT. @)\ LIL| T Ten0T -
@\ 5 & ITF BIG6ITITEV 60)61 600T6 FLoWlD

aeTieusmH& gmhm  Blewrs  SpsLD
Wweaugllh NeTRIS DM 6TeTeLMD. @H&TTF -

L{ [T IT600T 1 &5 61T GamallevaCerTm(h)
QASTLILUOSS FaDULIL®D 21Hey
Q56155 6TemLn FoMILD WO WD
©)5:5MeVE H 6L gouULl LGl @) & 60TIT6V

FmECHTUN S 6T aueTiEd HLLN&HSSH 60
eTeVeLITLl LIGH Herflevid Ligellwigl.

FHOTESST  SUGTIRIGEEEHEGL L6
@LBI&Ge ey CommulevsmeT  SLLLILIL L 6o
CaMUWIleLEeT 2 (heUMGBHLILLLSTR  IFHev
AU @ Wwenmenw gHLBSS 8L0MHI&6T

OSLILLLE. B s AFILg
Gamullevserflev adluml @ (Wwemm
S NgssLUL LS. Q1,5 LD MBI 6M6IT
Cauedlwms:s Q& mevor(h) L [T IT600T &
HOGH&H6TSH &160)600T & Q& meooT(h LD
Gammullevas 6 ELOGULDITES aSlum @

wenmuilener QFWenDL LUGSHeTTT. @bsH
LT (G Blemey emeleorel FLOWID QUETT
SIeN60TLITS @) (BIHS S

sUlpsEEH0 GCamuileser &L LLUC L
GLpedlevg et Q& ITevoTEm L BT 196V
(DSETLDAUTT eLauy G et 6orTy.
LILDEMLOWITEOT 6M6U6TITA FLOW I UITFgerlev
S LM bHS 6T & erleor ol faVfu
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Qsflwaillevemen. &@® uFburTllyumeld
oMl  (PSEOMPAITTHET EPIIBLD  [BLOGHSG
R 55 algeurmnilev (LD & 6BTEBILO LI 60T
MEUETOTE! |IQUIMTT&HETTS G856 IS 6dTm 60T,
S UITTS6T oy LD S 6T
FFTAWMTSH6T 6TedrmIld @@ LU&STTLILMSS
QamaTaTl LA ME.  <wemflu  UFbhueny
QAUTVMMMIF FTOTMIHEBHL 6T &ITEV 6U6MITULIHM

QEWWLILL(HeTerTsl. LRI S EH S G
GmUTLLUemruiley FaULBLD
HITELEUEMT UM L|60)60T 5 B1 60y M WLITEH G 6l
2 _6iTeITeoT.

WPSEVITDEUTTT e eurflesr SbSTH

LIMTL6V&6T  eLNGULDITE: 6m6UeoTelld FImLIL|L 6T
QsmevoremL. BTGy  @ha SWlpsid
6T MBI LD Lgellwg. &).19.9b5 M0
BIHOIETIOGL UIDE @eom Sbenns
GmaTMiL  SLLLEITIHET  E)60 M & 600TS 6V
pHG MBS 2 eoriellensr LSS WM
SUP&HQWBIGIL UTLLS Q&ML IS 6T TISH6T.
3|5 OB 60 L_LLI @ enm 2_eoot J el 6t 60T
QTGS @LLIDME amelereld CHmullevsser
S\ BHS60T.

QS TEUoTEM L [HITL.LG.60 60)61600T6U LD

STEHHOWS SHOVBETTHS Q&Meu(H
QamevoTemL.  BMH  Levevall  &HTeusH6ew
QLT L. &HMEHF FLOWIMBIS@EHLD
SHSIOIMIGEBND  UETIUSMSHTET @ LLIOMS
QBHSS. FEIEG &HTLSHCUCW SLILPSHLD
emIGL  ugel el &Fewr  QUETSS
FLOWMBIGET HTEhH e SeanevennwilDmss
Q&meor(h)  eUeTHSl6Temer. &MhisG  &HTeVLl
UGH UL emeauFs FLOWID &G EHESTer
QLSS UHess  allLens  FmsL
UmLevseT Qsflalla&Harmer. sU0lp&HESSH 60
@ (BHS LMTCWITET TR QG U6 66T 85605
MBS FLOWILD 6 MH MG & Teor(h &60TeD 6oL
Bleenlsd HHEEHMUSHE  Q&HTETL Sl
MEIeoTal  FlOWD  GUITETM  en&FaIFLOW
QIETIEFILD HHTVEFE) 3(6DHH HHSS!.

Lebevall STSETHIE0 &6l emele6oreal,
FLO6OOT, QLTSS FLOWMBIGHET &higEH6m L L
FoW ealeTiFRWl HMBSHEF QFGST 6.
LIUevalisEheHE (T & Qs
SemULNTT STeusLLERHCCW @) 6ueleTiFR
QaTLBIRN LS. &eTlUNFI&eT  &Flnevor
LQoeTSHES FLOWMBISGET SF1S5E56TT  6Teor
alFeuTMM AFILTSET QLTSNS &H(IHSH SIS
Q&R ETMeTT. UL  &HTeVEH 6L
FLOGOT QIL6THS FLOWMIGH6T Gl GLOsLDd
Pl QUMD Q6T [HSE0T.

Q& TEUOTEOIL [HITL_LG.60 60)16U6T0T6ULD



Serly SUsf 9F&s5 UL ulery
eTm Fnnfls QSHTEOTLGT  3jeUT&6T
60)6) 600T6 FIOWSSHTT 6T6oT M &S
G6)6T0T LY UL 6T S, 6TeoT ouilemev Feofl.
CoumisLamLdl S| QUT &6 HHEHHS5
QeGSR GTMTT. M JFTEFLOTE0l 86T
S FIsselr 606 GTITEL FLOWSMMGEF
FMibsallseT s  QsflelsHearmmy.
SemUILNTIG6T 60)6lemTalI&GemTS: @) [HHS eVl
IMETHS  FLOWIDTTID  QUETIHEUSM & T
GV 2 (FEUTHSTH @ BHSETT  6TeTLIGI
@&6aT  epevld QFFlLaIGRMS.  FLoeooT,
QLTS S, 6MF6, 66EU6TR,  FLOWIMISGET
IQUTHEHMLLL &HTVSEH6V aU6TTIHII6IHS S
AL LUHEDS. N o

@euelmmi eUeTTHS FLOUWIRIG6T
LIGUEVEUT&ET HMVSH 6V QG TEroTenL. BHITL 1960
2 66T HMEHF UGS HVDHSHTTHS G & MeuoT(H)
FLOW QUM MHIGETl6T eLNEVLNTE S &g ETH60) LI
FLow 2_600T60) LD & 60)61T Blem6UBITLLq
GUETh&I6TETET. @BSH  BMOTEG QLD
FOWWWD &THHRWID SHHIGEHLU  FLOW
QUTIEF &G Q&FW6LE D6
GG &G TEoT I (BHS 60T 6T6OTLIENSG T FleUsTEhT,
allaqem HTEhTF), FLOeoT &HMEHTF, QLTSS
&MEHH, ereorll QUWT euPEIGLILGH IS 6L
QBHES AV WP YHE DS GLoguid
LI6V6VAUT B 6T SBIG%EH6em LI L Audflev
ma$sH FoW Sevallenll aUeTI&ES &Hlens
aild alLeumd seoarfloyw 2 Haurss
mags soalse  albCsmdary.  @al
SMEOTHSHF FLOUSSHTIHLD Fnlq &HIGEH6N L
HHSM5EH5 Q5flalSs16 Q&TETEBILN QLTSS
S4B UIMSHELD QBHSS!. @&lev
CauFmIGMETID alLQWMyl FTEH nki&seHL0n
LU mmieN& e LI L eor.

&SIL  TFET WIous CsTHoelss
"LO WL, [T & 60T LD 60T G6)U MG 6D 6T HETMMT&HLI
LI &S 6U60T {6U60T H60T 2bF fIUIHL 60T &HITEHF
aLoumd  searflsg CMUIGLILSGE
QEFETMITET' 6TETMIN STET (GG60oTLIT LI L UILD
Q5N &R TMS! 6T60T O [JTEFLOTE00T 88607 T
@samer  GBMHEE &MTEHH- el Qmydlss
Feuaurfl GoUsMmIGHEm6TLI LS SHHES
geflsGd 2wl swrmlFd seallemuiu]n
IeflE g UbBHS 6TeTLIeNS  [HEOTE600T J6VITLD
6T6OT & (L.61.2011;215) Q&R eTmT.
CGaID QEmevoTemL BT Q6D 3|60 LNHSI6T6T
GameflBisy  (HIQ&TF)  nemeuLSSieTerT
G968 ealeTalSHe 6T  SemeulILISL 0TS
QOBHHBSHL CoucttTOILD ETOTQILD HBHSHSS
Qs el &R eTmeoT. 21,605 LIT6L
@ &sarflsefley Causs Hevallujd Ly mesor
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@\ H &MEMHIGEHLH SMHLNGELIILLL
STIOTSHTT  FHISH &TVGSH  L|Jmeoor
QHETF &([HESIHEHEHL6T @)emeoordh&LILL ()
aleTihs ST QBN Geld LIGLevedF
HTLSH 6 UIALETIIWmS AHMWWPLHDSI.

Gaugs sevallemws  SOHUILLSDHETS
aLourmy A fluisamer  eULBTLIq6)
QOGBS DS abs  HTEHFUl0
GQWIDTSH W eTemery. @elaurm  meuEs
SHealWiledT aUeTIFEFIULIML emelemTal FLoulD
LaILiQumed ey et Q& ITEUOTEDIL BITL_ 1960
ugelwgl. @&6eT SMJeoromsll  Lisbevalll
GUIIFI&6T ) (IH LD TeY!I &5 85 TeoT
QUBEICHTUILHE6TE &HTEH uilev
2 (HOUMERSHHHTT. F(IHOTEOET SUSTT
& (H5 5T 5 I 560 6T & Gamuwilevsserfley
&ML LDBISGETTE 2_(H6UTHS 6.

"LI6U6V6Y S T&F BT 9)[J600T L_ITLD
G DD T LD 6T 61161 6501 @ & ITLI G [T LD 60T
GUMETGMITT SMHIGEM6ETLI LD LUMTHeUST
6TEOTMILD FLOUWIWD &HTUGUMY 6TedTmID SHLDemLD
UMTTLLg.& Q& IT6uoT L_6OT ] s meull
Levevaliser Gibnelleqsem HIHILDL06ITLN60T
@UeoTLITD BhH&euFneT P& elCWTT FImhs
MEUETOTE!  LIMMIEO L WIITHET  B6UTSHETTV
ST  Lebevel  GQUBBITLIQE  QLIHLOTET

Gamulev&meT Lew G mermileot”  eTeoT L0
T & LOT600T 1 8585 60T ITIT (L.61.2011;230)
QeGSR eTmT.

LIGU6VEU T & 6T HTLEH 6L S Slwarr
&HHCHTUNGL &6 SLULLULLLET. 35606V
&seflenLGuw adlum @ &H6TEmLN

QETIHSS. QSHOIL 6T MEIETITal  FLOWILPLD
QUETIESF ML IBSHSI. LI6V6VEU T & EH &S
(PTG  emauemolel  FlOWD  FUQUUIS
QBHESS. SIHEOT DL WITETIOMSLI
LIL6LEUT & EH &S (Lp6oT S L
FHOAISET,  LUT@TLAISTSL QLBLOTET
Gamuwiley, 2 eu&Eemhs Qu@EBTeT Gsmulley
aflemmGHeTmer. @ Lhenerm Gssmuilevaserledr
@M LIQINBIGET SHenGUNeTme)  ou,6menel.
@19, gwbsmn BIHOMTETOHEE (NETLITS
) (B LD Y1 & & 60T @) 6mMLILY LIS 6T
FenguWileormev 2 (hUTSHSLILLIQBHSSI.
FEOT  SIIEOTNMSEE Hlev  emelemTals
Gamwileser &MERAUWlL PN BsIGLImUileT
6T60T S QBT LITIHET S UIRIITEITIT & 6T
&H(HSIH TM6OTT. LIGL6VAUT &5 6T s
SHCHETWILEET 2 (haUTHEE @6Tm alemy
Ilemel Blemev s 5 S60Tem DUl 66T
QUMM [HES  SMTTEOTLOMETEUTSET. @) 66l mTm
LIVeVaUlSeT Q& meuoreml. BTLIG60 S ([HLOMEL

Q& TEUOTEOIL [HITL_LG.60 60)16U6T0T6ULD
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CamuilevEemer 2 (heUT&HE eneUetorel &FLOWILD
aleTieusM G audlCasmeSler.

Gamullevserflev @enmaudlLim@)
QUIETFFF W MM 60)6)600T6 SIQUITT &6
ComeTmlermisGer. Seuamm G mermiul,
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Abstract: Present-day women are no longer stereotypes.
They enjoy real freedom by expressing their inner self
without any hesitation. Such women who are economically
independent make bold decisions, unmindful of the feelings
and emotions of their male counterparts. This article
analyzes the women protagonist character RiyaSomani in
Chetan Bhagat’s novel “Half Girlfriend” which best fits in
shape establishing the conferment of contemporary India.
The young woman of the present generation respects her
family, ready to sacrifice her aspirations and discretion for
the sake of the family. But she is bold enough to decide
when the sacrifice does not deserve her caliber anymore,
she walks her mind. The male protagonist Madhav Jha is a
middle-class young man who speaks English of the layman
and leads a bachelor life in the city of Delhi. The novel
develops when he struggles to win the heart of Riya
Somani, the female protagonist who remains as a
consecration of her affluent family. This article brings out
two major discussions in the novel, “Half Girlfriend”
written by Chetan Bhagat which was published in 2013.

1. Are women in the present scenario free to decide with
whom they can travel to their destination?

2. Whether the man of the present generation is responsible
enough to have any goal in life apart from the untiring
venture of caressing his girlfriend?

The study involves the primary source of the novel “Half
Girlfriend” by Chetan Bhagat and the secondary sources,
such as the articles and the journals are used and quoted in
the reference.

Keywords: Perseverance,
determination, Sacrifice

Hardship, Realization, Self-

INTRODUCTION

Indian Writing in English has been blessed with eminent
writers from Rabindranath Tagore, Salman Rushdie,
Vikram Seth, Amitav Gosh, Arundhati Roy, Kiran Desai,
and many more writers. Each Indian writer has a style and
there exists a lot of Indianism in the writings. Each Indian
writer has a message to convey to the readers. Moreover,
each writer constantly adheres to his or her style of writing.
In pace with the same series, the author Chetan Bhagat
started to venture into the Indianness bubbling in the knee
jerks of Indian youth. In his attempt to entertain the young

India, Mr. Chetan has displayed the perfect outlook of
awareness in tailoring the characters of contemporary India.
One such special feature of the author Chetan Bhagat is
transcending the essence of novel writing to the next level.
In a way, he is trying to recreate the real middle-class life
situation and its attempt to compete with the elite society.
Sayoni Basu, opines “I think he is the JK Rowling of India,
in that he has got completely unlikely people to pick up a
book and read.” (Forbes, India)

Bhagat grew up in a conventional Hindu family. As his
parents were engrossed in the Government sector, he was
well acquainted with the lifestyle of the middle class of
loans and commitments. His debut writing flourished
during his school days when he felt delighted to envision
his writing published in the school magazine. Later, in
2009, he quit his bank job to nourish his writing skills as a
full-time author. His popularity reached its peak when he
published his Novel “Five Point Someone” a true portrayal
of life in Engineering Institutes like IIT. Chetan married
Anusha Surya Narayanan whose love- cum- arranged
marriage was beautifully depicted in his Novel “Two
States". He weaved out his own experiences of love life in
IIT and the family reunion and traumas of tradition and
customs. Chetan has made a remarkable status of best-
selling author grabbing the nuances of young blood. Chetan
Bhagat is the author of bestselling novels, Five Point
Someone in 2004, One Night @ the Call Center in 2005,
The 3 Mistakes of My Life in 2008, 2 States in 2009,
Revolution 2020 in 2011, What Young India Wants in 2012
(speeches and columns), Half girlfriend in 2014, Making
India Awesome in 2015 and One Indian Girl in 2016. He
was honored with various awards and recognitions:

- Society Young Achiever Award (2004)
- Publisher’s Recognition Award (2005)
- In Time Magazine’s List of World’s 100 Most Influential

People 2010
- Filmfare Award for Best Screenplay in 2014 for ‘Kai Po

Che’

- CNN-IBN Indian of the Year in Entertainment (2015)
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The incessant endeavor arrayed in the character of
Madhav Jha

The protagonist Madhav Jha comes from Bihar to study in a
Delhi College. Initially, during the interview, he faced a lot
of challenges as his English was not up to the mark. This
element of English fluency for a Bihari boy was well
established in the climax episodes of the novel Half
Girlfriend where the protagonist speaks explicitly well in
front of the Chief Guest Bill Gates and that became his
victory for which he struggled throughout. Moreover,
Madhav Jha is a typical Bihari boy who comes from a rural
background. The rural youth grapple a lot to cope with the
sophisticated life pattern in the city that is generally looked
down upon by many. Chetan Bhagat likes to address the
audience by opening up his mask and showcasing himself
as an author. The beginning of the novel is rather mystical
when he meets Madhav Jha in a hotel. Their conversation
becomes so thrilling that the author aspires to weave
Madhav’s flashback into a love story. The title of Bhagat’s
novels has a numerical connection to streamline his image
in the genre. Madhav Jha details how he struggled to speak
in English to get admission to Saint Stephen's College
under the sports quota. The protagonist is displayed as a
Bihari boy who aspires to relinquish his dream college in
Delhi. Immediately after the interview, he meets Riya
Somani at the Basketball court. It was a love at first sight
for Madhav. He was self-determined with both his
profession as well as his attributions. He never felt inferior
to approaching a girl from an affluent family and
persuading her to be his girlfriend. This proves the fact that
Indian youth are ready to face the consequences to achieve
their dream whether it is a career or a girlfriend. He
overcomes his complex of speaking in English through
diligence and meticulous effort. This can be considered as
the success of the character MadhavJha who remains an
inspiration for the young boys among the readers who
stumble to speak good English. So, this is the crucial point
which one cannot deny with the fact that he showcased a
wonderful message that through a little practice and
prudence anyone can learn any language after all English is
just another language and there should not be any disparity
shown in the way of speaking the language as there exists a
lot of dialects in the way English is spoken. Even in India,
each State has a dialect of its own in pronouncing the global
language and there is nothing wrong with it. The talents of
the youngsters should not be looked down upon because
he/she might not speak American or British English. The
Native speakers are just speaking their mother tongue but
we learn a foreign language and equally compete with their
grammar and verbal skills. Chetan Bhagat is well ahead of
the problems of the youngsters here in India. Here comes
the wonderful message that no child should be
underestimated just because she/he can’t speak English
fluently. Chetan Bhagat in a way has tried to construct the
positivity and credibility wiring in the minds of youngsters
in rural villages as far as the language accuracy is
concerned in a disquieted manner. The victory of Madhav
Jha was well established when he was about to make a
speech for Bill Gates who was coming on a visit to India to
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sponsor organizations working for the society's betterment.
Finally, he succeeds in presenting the speech in front of the
delegates and he convinces Gates Foundation to provide
him the grant. Even though the protagonist keeps begging
his lady love not to forsake him, the character is keen on his
self-improvement. Madhav Jha at one point had a massive
metamorphosis when Riya Somani got married. Though not
fully recovered from his heartbreak, he went back to his
village to help his mom in running a village school which
was started by his mother to provide free education to the
poor. He meets the divorced Riya again and she offers him
help with his English as he had to make a speech for
Mr.Bill Gates who was coming on a visit to India to work
for the society's betterment. He needed a speech that
convinced the Gates Foundation to provide him with the
grant. These specific instances in the novel best fit into the
depiction of the rural schools and the condition of the
toilets which have to be reformed for the betterment of
small and innocent children. Here, the author himself has
become socially responsible in bringing into light the
conditions of the rural schools in India which need a lot of
financial help to improve at various levels.

The Incandescent customizing of the character Riya

Riya, the female protagonist is well-portrayed as a self-
centered person who would listen to her perspective and not
others. First, she liked Madhav for congruous reasons of
being friends but she could not think of starting a life with
him. She was judgmental about his weird behavior of being
obsessed with kisses and so on. Riya felt that Madhav was
quite immature. Moreover, she cannot think of moving
against her affluent family members. So, she did not
respond much to his crazy impressions of her. But there is
this transformation in Riya’s character when she breaks up
the marriage with Rohan., She discerns that she had made a
big blunder in selecting the life partner. In a way, she had
failed to imbibe the true affection and cognizance
of Madhavlha who was undeniably her true love. The
moment she realizes that the same love she denied years
back has the rejuvenation of nurturing itself, she has taken
the bold decision to live together with Madhav Jha. Riya
does not want to experience any more failures as she is all
the more shattered by the loggerheads of life. The previous
episodes of life taught her to be mature enough to pick what
she needs.

At the first encounter, she could not open up to Madhav as
she was latched in between the entanglement of her family
and the hierarchic royalty. But at their second encounter,
she felt free and her mind was as clear as the sky to make
love with Madhav. Of course, she had the freedom to
continue with the life that she had plumped up for her.

The dissatisfaction with the married life with Rohan and her
youth love for Madhav were two dynamic phases of Riya’s
life. The prudent value of love and care which she lost
when she lived with Rohan was symbolically represented in
her picture of a divorcee. But the brilliant notion of her
demeanor was well accomplished by the author that as an
educated woman in the society, she need not prolong with
the life of immaterial values in which the true love that she
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expected was never fulfilled, so at one point, she needs to
be bold enough to choose the life that she is yearning for.
This was niched by the author on the second encounter of
Madhav and Riya.

‘You don’t want to be with me?’

‘I didn’t say that.” “Well, are you, my girlfriend?’

‘No.’

‘What are we then?’

‘Friends.’

“You allow friends to hold you like this.” | had not let her
go. She gently moved away.

‘Okay, I’'m your half-girlfriend.” (Half Girlfriend by Chetan
Bhagat)

Thus, the expertise of the intensity of self-control in the
character Riya is well established by the author. She is a
girl who wants to resist her own emotions and feelings.
Only when she breathes the trust and warmth from Madhav,
does she reciprocate the future precipitation of their
relationship. She is a self-centered woman who never
adheres to any of the protocols of his beloved boyfriend
Madhav. In a way, she is facilitating Madhav to cling to his
patience and molds him to act ethically.

Conclusion

Thus, the findings in the novel are well-accomplished by
the author Chetan Bhagat in the characters of Riya and
Madhav. Yes, women in the present scenario are free to
decide with whom they can travel to their destination. The
men of the present generation are responsible enough to
have any goal in life apart from the untiring venture of
caressing their girlfriends. Both the characters have
traversed a lot of hardships in the past but finally, out of
their perseverance and determination to attain their goals,
they remain a successful couple at the end of the novel. The
novel is as entertaining as it delivers this social message of
self-evaluation, hard work, and patience that revolves
around the social issues of love, life, and marriage.
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Abstract: Due to the outbreak of COVID-19 in March
2022, many companies have been forced to work from
home for their benefit and the benefit of their
employees. In this situation, it is not easy to talk and
communicate face to face between the employees
working in the organization and this creates a situation
where the relationship breaks down. Work from home
method Some of the employees working in an
organization may be more experienced employees some
may be new to the job and most of the employees may
be working from home for the first time. For them,
juggling their daily life tasks and corporate tasks at the
same time is a difficult task that can lead to physical and
mental stress.

Key Words: Work from Home, Covid-19, Employees
Health and Income

INTRODUCTION

Working from home may also be an option for
many as it provides flexibility to the employees who work
from home. Working from home provides employees with a
good work-life balance as they juggle their corporate work
and at the same time take care of their home. It not only
increases efficiency but also helps the organization to
achieve its goal while on the other hand it reduces social
interactions and constant accountability processes. It can be
a good thing or a bad thing according to their situation
depending on their work environment and cultural
priorities. Working from home can indeed play an
important role in your life or the lives of those you live
with! Doing office work from home may be a boon
(blessing) to some but abhorrent to others. Due to the
Covid-19 pandemic, many companies have directed their
employees to work from home.
WORK FROM HOME (WFH) AND COVID-19
(DECLARED PANDEMIC)
Indeed, government institutions, factories, schools, colleges,
employers, employees, manufacturers, vendors, and workers
have all been severely affected by the spread of the COVID-
19 virus and its continuation. The work-from-home regime
was brought in to contain the spread of COVID-19 and
bring business to a standstill. Working from home is not a
novel idea. The COVID-19 pandemic has disrupted all of
our lives, including the way we work daily. Due to the
COVID-19 virus, employees were considered an involuntary
benefit and IT companies were concerned about how IT
employees could work from home or how communication
would be provided.
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THE OBJECTIVE OF THE STUDY

To determine the impact of COVID-19 on the
socioeconomic challenges lifestyle faced by women
working from home in private companies in Chennai.

METHODOLOGY

The following methodological
were used to conduct this present study.

U] The sampling Design

The present study was conducted in the area of Perambur
with a selection of work-from-home employees. A
convenient sampling method was adopted for a more
accurate and simple study. A sample of 10 Male and 5
female workers working from home was selected for
primary data collection.

(I1)  Data collection methods

Primary data was collected through structured
questionnaires, discussed with employees who work from
home, and personal observations secondary data was
collected from books, magazines, journals, articles,
published reports, newspapers, the Internet, and
unpublished reports.

EMPLOYEE BENEFITS OF WORKING FROM
HOME

procedures

Working at home saves the expense of traveling
costs. This includes indirect costs such as travel costs,
vehicle fuel, road taxes, and vehicle parking costs.
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TIME SAVINGS

Employees who work from home can spend more
time taking care of the welfare of the elderly and children in
their homes while the employees carry out their office
duties. Reduction in commuting and commuting time will
increase motivation in office work.

SAVE MONEY

Working from home employees means doing their
office work from their home. During office hours, you get
dressed and ready to go to the office and face the crazy
traffic jams. by working from home there is no need to go to
the office so money is saved and travel time reduces to some
extent the cost of transportation and other expenses.

TECHNOLOGY DEVELOPMENT

Technology-based tools such as online meeting
platforms, team collaboration, and communication platforms
are necessary for telecommuting. And operating such tools
requires technical knowledge, which ultimately results in
developing skills that aren’t used in a typical workplace.

INDEPENDENT DECISION

As employees carry out their office work from
home, they are free to make their own decisions in their
home and office decisions.

EMPLOYEES EFFECTS OF WORKING FROM
HOME

As the world is facing a major crisis, the employees
who were working in various companies had to work from
home to deal with it. Working from home has advantages
but also disadvantages Working from home is a boon for
many, but it's not for everyone, putting small business
owners at a disadvantage. As employees work from home,
the income of small business owners is affected.
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WORK FROM HOME EFFECTS

STRESS

When doing office work from home, there is a
doubt whether their office will function permanently. Due to
doing work at home and office work at the same time, there
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is a lot of stress and the mood of employees working from
home is affected a lot.

FAMILY VIOLENCE

While working from home increases productivity
and eliminates office distractions, screen interruptions and
distractions from kids, family, pets, work, relatives, friends,
and neighbors don't end even if your health suffers when
you work from home.

Working from home means we can no longer go to
the office at nine and leave at five. Time spans from early
morning to late evening and our entire life revolves around
our work, so there is a chance of increasing stress and
anxiety.

EXPENSE

While working from home, the daily household
expenses are higher. While working in the office, snacks,
tea, and other expenses during working hours depend on the
company, but while working from home, all the other
expenses have to be covered by their income Apart from
that, other expenses like mobile phone, laptop internet,
electricity usage etc. also add up, thereby spending a large
amount of savings.

INCOME PROBLEMS

Working from home is not possible with a team,
direct communication between team members is difficult,
and thus solving doubts and problems at work is not clear.
As a result, the production efficiency in the manufacturing
sector decreases, and the monthly income of the employees
received by the company decreases due to the decrease in
production besides, it is difficult to get promotions and
bonuses because of working from home.

ISOLATION

Employees who work from home are isolated from
interacting with co-workers and the lack of social interaction
and interaction during office hours can be a negative as
working from home can lead to reduced motivation in their
work.

MAJOR FINDING OF THE STUDY:
Respondent’ Profile

In this research work, an attempt has been made to
study a private company employee working from home in
Chennai. The survey covers 15 samples selected by
respondents from the Perambur (New Kamaraj Nagar) Area.

1. Gender

The majority of the respondents are 10 males i.e.,
sixty-six point six- seven percent females and 5 i.e., thirty-
three-point thirty-three percent are working from home.

Gender No. Of Respondents | %
Male 10 66.67
Female 5 33.33
Total 15 100

Issues Related to work from Home due to Covid -19
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y

33.33%

M Female

2. Age Group
Age Male Female | Total %
18-25 |1 4 5 33.33
26-35 |8 1 9 60
36-45 |1 - 1 6.67
Total 10 5 15 100

Source: Primary data
Sixty percent of workers aged 26 to 35 work from
home, thirty-three-point thirty-three percent of workers

aged 18 to 25- and six-point sixty-seven percent of workers
aged 36 to 45 work from home, according to the survey.

Age Group

18-25

26-35 36-45

3. Education

Education Male | Female | Total %

Matric - - - -

Degree/ 6 2 8 53.33
Diploma

Post 4 3 7 46.67
Graduate

Degree

Total 10 5 15 100

Source: Primary data
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According to the survey of the number of home workers,
fifty-three-point thirty-three percent have completed a
bachelor's degree or diploma, followed by forty-six-point
sixty-seven percent with a master's degree.

Education

B Post Graduate

B Degree/ Diploma

Degree
4. Service Level

Service Male Female | Total %
Below 4 3 4 7 46.67
Service 4 1 1 2 13.33
Service 5 3 - 3 20
Service 6 1 - 1 6.67
Service 7 - - - -
About 7 2 - 2 13.33
Total 10 5 15 100

Source: Primary data

According to the survey, the tenure of the employees
working from home is less than four years, forty-six-point
sixty-seven percent of the employees are working from
home, the next level is five years, twenty percent is four
years, and more than seven years, thirteen-point thirty-three
percent is six years, and six-pointsixty-sevenn percent of
the employees are defined by the survey.

B Service

50
=
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30
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= [ — |}

10
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Below 4 Service 4 Service 5 Service 6 About7
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5. Marital Status

Marital Male Female Total %
Status

Married 5 1 6 40
Unmarried 5 4 9 60
Total 10 5 15 100

Source: Primary data

A survey of the number of people working from home
found that forty percent were married and Sixty percent
were unmarried.

Relationship Status

B Married

B Unmarried

6. Money spent on Travelling (One Month)

Money Male Female | Total %
spent

(Travel)

500-1000 2 4 6 40
1000-1500 | 1 - 1 6.67
1500-2000 | 2 - 2 13.33
About- 5 1 6 40
2000

Total 10 5 15 100

Source: Primary data

According to the survey of people who work from
home, the number of people who spend more than two
thousand rupees per month on transportation while working
in the office is forty percent, the number of people who
spend between 500 to 1000 rupees, forty percent, the
number of people who spend between 1500 to 2000 rupees,
thirteen- point- thirty-three percent, the number of people
who spend up to 1500- and six-point sixty-seven percent
are known according to the survey.
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7. Employees who work from home:
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S.N

Employees who
work from home

Yes

%

No

%

I would miss out
on opportunities
to be mentored

13

86.67

13.33

I would miss
Face- to Face
contact with co-
workers

14

93.33

6.67

I would feel
isolated

11

73.33

26.67

I would miss the
Emotional
support of co-
workers

12

80

20

Working from
home allows me
to perform my job
better than | could
when | worked in
the office

20

12

80

Do you feel that
the travel savings
to and from the
office will offset
costs you will
incur for expenses
at home if you are
allowed to work
from home?

14

93.33

6.67

To perform my
best, | need to
work
independently

10

66.67

33.33

Source: Primary data
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Eighty-six-point sixty-seven percent said that employees
in various companies are working from home due to the
coronavirus pandemic. Ninety-three-point thirty-three percent pof
eople say that working from home makes them less likely to
interact face-to-face witcolleague’s seventy-three-point thirty-
three percent say that working from home makes them feel lonely
eighty percent say they don't get emotional support from co-
workers

Eighty percent of respondents said that some people do
their office work better at home than at their office. Ninety-three-
point-thirty-three percent say that they save their travel expenses
to their office and use it to cover their household expenses.
According to the survey, sixty-six-point-sixty-seven percent of the
respondents expressed their opinion that they can work better and
independently by working from their own homes.

EMPLOYEES WHO WORK FROM HOME

M YES M NO

7. Availability of Equipment

Equipment

Yes

%

No

%

InterConnection at
Home

13

86.67

13.33

Air- Air-
Conditioning  at
Home

12

80

20

Separate Space to
work from home

53.33

46.67

Will you work
from home if the
opportunity is
given your home
office silent

11

73.33

26.67

Is working from
home helping in
time management

20

12

80

Source: Primary data

As per the survey of home workers internet
connection at home of employees is eighty-six-point sixty-
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seven percent. The percentage and number of employees
who have access to a private room for corporate work fifty-
three-point-thirty-three percent of employees say that their
home is quiet when they do their corporate work from
home Seventy-three-point thirty-three percent say that
working from home helps in time management. twenty
percent of employees say they work from home.

AVAILABILITY OF EQUIPMENT

90 86.67

80
70
50 [VALUE]
50

40

30
20

20

Is work from home
helingin time
managem ent

10

Inter Cannection at Air- Conditi cning at
Home Home

Separate Spaceto
work from home

Will you work from
home if the
opportunity is given
your home office silent

"™ YES ® No

8. Violence and Harassment by family

Violence and | Yes No Total
Harassment by family

The Number  of | 9 6 15
Respondents

% 60 40 100

Source: Primary data

Due to the spread of coronavirusirus, employees in
various companies are working from home. For this, Sixty
percent of the survey reveals that the employees are given
full support from family members at home, but forty
percent say that they are unable to do office work from
home due to the hassle of family members.

HERASSMENT AND VIOLENCE
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CONCLUSION

Employees who do their office work from home

get benefits in various ways such as spending time with
family, reducing expenses on transportation and office
clothing, etc., and saving for household expenses.
Employees are told that the physical and mental health of
employees is improved by having more leisure time during
their working hours. That is, it is said that working from
home affects the promotion of employees, and the friendly
circle of conversation with colleagues is reduced and
spending time with friends is reduced due to working from
home.
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Abstract: Finance occupies a centrifugal force in
the activities of an individual. The finance can be
spent, saved, and invested leading to the
formation of capital. Proper financial discipline
will take one to greater heights. This goes by the
name of personal finance. corporate finance,
public finance Due to empowerment women
enters the economic scenario indulging in
economic activities. This necessitates proper
financial discipline which calls for possessing
financial skills and capabilities by women. This
paper studies the demographic factors and also
studies about the financial skills and capabilities
for women and provides suggestions. This paper
uses primary data gathered from working
women The results were tabulated and analysed
Key Words  Financial Discipline  Financial
Skills And Capabilities.

INTRODUCTION

Finance plays a vital role in the micro and
macro levels of an economy. An individual requires
finance to meet the basic requirements of food
clothing and shelter. The financial needs may vary
from person to person according to age, gender,
occupation, income, and anticipation of changes in
income. Lifestyle This calls for concern as there are
multiplicity of wants, a scarcity of means or
resources that are capable of being put into
alternative users. This gives rise to the terminology
of opportunity cost or the next best alternative
forgone. Money can be spent, saved, invested, or
accumulated so as to acquire satisfaction, and gain
A rupee spent gives satisfaction while a saved brings
about income. Savings assume greater importance as
it is essential for the Nation’s development. As
finance constitutes the lifeline of all activities it is
imperative for all citizens of a country to possess
financial skills for responsible financial behavior.
India requires a high degree of saving and
investment to become a developed Nation. The term
financial behavior means the different ways of
money management and the ways how an individual
deals with financial issues involved to take financial
decisions. The influencing factors of financial
behaviour are the way in which one is brought up,
culture, the type of personality the level of income,
the capacity to earn higher income, qualification and
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experience. If a person possesses financial skills and
capabilities, he can manage finances well and have
a surplus irrespective of whatever be his earnings.
Proper policies on spending, saving, and investing
can be framed to pursue financial goals. which
enables long-term investment rather than just
speculation to facilitate orderly growth of the capital
market. The financial behavior of people is affected
by financial attitude, financial planning, financial
education, financial skills and financial emergencies
A proper financial attitude enables financial
behavior to prevent financial stress. Financial
distress may come to an individual at any time if
proper financial planning is not done due to shortage
and crisis. Financial indebtedness may affect the
financial wellbeing of any person. Good financial
behaviour entails proper budgeting, proper saving,
proper investing, proper wealth management, and
debt management. People with good skills do not
fall a prey to financial frauds. In this world,
everything including people has become
materialistic. People always contemplate about how
to earn more money, what kind of sources will yield
more money and how to obtain a satisfying life by
spending little money. With this kind of money-
oriented mind and behaviour, despite having formal
and regular education at various levels of life, people
are still less aware with respect to financial aspects.
It is important for every individual to have required
knowledge about his or her monetary and economic
needs, a correct understanding of the functioning of
a country’s economy, the knowledge about the
market scenario, investment platforms, rate of
returns from major investment platforms.

Study of women

Women comprises nearly half of the population.
Enhanced female labour participation has led to
women contributors to familial income. Gone are the
days in which women were confined to four walls.
The term women empowerment has brought
immense changes to the education, employment,
social economic factors. Dynamic changes have
made women tech savvy, vibrant income earners
The advent of more focus on MSME has led to rise
of homepreneurs, and sharpeners. With purchasing
power in the hands of the women, proper financial
awareness and knowledge is required to make right
use of the funds earned so that they may not lose



their money and become financial paupers. But in
realty, women are subordinated by men in making
financial decisions.

NEED FOR THE STUDY

Financial skills is viewed as a significant assistant in
supporting financial inclusion and consequently, for
achieving financial stability. Both developing and
developed nations, hence, are focusing. on projects
for financial proficiency or training. In India, the
requirement for financial literacy is considerably
more significant. thinking as low degrees of general
proficiency succumb enormous part of the
population, which actually stays out of the formal
financial sphere. With regards to financial
consideration, the extent of financial education is
generally more extensive and it gains more
noteworthy importance since it very well may be a
significant factor in accessing the excluded financial
groups.

REVIEW OF LITERATURE

o Abdul L.K and Sunitha (2016)* assessed
the level of financial literacy in their research "The
Perception-Reality Gap in Financial Literacy:
Evidence from the Most Literate State in India," and
examined the effect of demographic and socio-
economic attributes on financial literacy among
Kerala's educated young adults. They discovered
that about 50 percent of the respondents overrated
financial literacy. The study concluded that 89
percent of respondents in Kerala require financial
education while calling for an effort to promote
financial literacy among young adults.

o Coealbe (2016)> analyzed the level of
financial literacy of working women measured in
"The financial literacy of professional women in the
district of Kochi, Kerala". This research aimed to
study whether women lacked financial expertise and
trust in the management and expenditure of personal
finance, hampering their activities to achieve
financial objectives. to analyze, primary and
secondary data were used. .and interpreted.

OBJECTIVES

To study the demographic factors

To analyze the financial skills and capabilities of
women

To suggest measures to bring about financial skills
and capabilities among women

METHODOLOGY

This paper is based on primary data collected from
working women in various categories. women
belonging to various age, incomes qualifications and
experiences were selected and questionnaires were
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distributed to elicit responses. The responses were
tabulated and analyzed.

Demographic Classification of the Respondents
The following Tables depict the summarized data of
percentage analysis of the Socio-demographic
variables that are considered in the present research

Table No 1
Age Classification of the respondents
Financial Category Percentage
Variable
Below 25 256
years
26 - 35 years 52.7
Age 6 - 45 years 13.8
Above 45 79
years
Total 100.0

Source primary data

. The table displays that out the majority (52.7%) of
respondents fall in the category of 26 - 35 years
followed by (25.6%) of respondents are below 25
years, (13.8%) of respondents fall in the category of
36 — 45 years of age group, and with a minority
(7.9%) of respondents belongs to above 45 years

Figure 1: Age Classification of the respondents

Winalow 25 yaars
)26 - 3% ymmrx
[ 36 . 456 years
[CIAbove 15 yaars

Table No 2
Education Classification of the Respondents
Variable Category Percentage
Education High School 11.8
Diploma 3.9
Graduate 42.8
Post
Graduate 177
Professionals 15.8
Others 7.9
Total 100.0

Source — primary data
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Educated respondents have more access to
knowledge and information about financial avenues
and instruments. The Survey unveils that the
majority of the respondents about 42.8% completed
graduation

Figure No 2
Education Classification of the respondent

W High School
[ Diploma
B Graduate
M Post Graduate
[Oprofessionals
M others
Table No 3
The family Income of the respondents
Variable Category Percentage
Family Up to Rs.
Income 10000 15.8
Rs. 10000 -
Rs. 15000 3.9
Rs. 15000 -
Rs. 20000 3.9
Rs. 20000 -
Rs. 25000 158
Above Rs.
25000 60.6
Total 100.0

Source — primary data

Every individual investment planning depends only
on his earnings. The following data is the
classification of respondents based on their income.
According to the survey, a sizeable number of 15.8%
of the respondents’ family monthly income ranged
up to Rs. 10,000 and only 3.9% respondents’
monthly earning comes in between Rs.10000 —
Rs.15,000 and Rs.15,000 — Rs. 20.000. 15.8% earn
between Rs.20,000 — Rs. 25,000 per month and the
majority of respondents (60.6%) earn above
Rs.25,000 as their family monthly

Figure No 3
Family Income of the Respondents

[Oup to Rs. 10000

.RSA 10000 - Rs.
15000
Dggbagoﬂo -Rs.
.I;sstZSODO -Rs.
ks
Table 4
Experience of the respondents
Variable Category Percentage
Experience
Below 5 26.2
Years
5-10 Years 67.6
Above 10 6.2
Years
Total 100.0

Source — primary data

The following data is the classification of
respondents based on their experience. According to
the survey, a considerable number of 26.2% of the
respondents’ experience is below 5 Years, majority
of the respondents’ (67.6%) work experience ranges
between 5 — 10 Years and only 6.2% respondents’
work experience is above 10 years.

Figure 4
Experience of the respondents

W Balow 5 Yanrs
5 -10 Years
Ol Above 10 Years
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| feel that my financial situation is in my control

Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 2.1 12.7 37.6 38.9 8.7 100
| prepare budget every month
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 2.0 15.9 36.5 35.4 10.3 100
| feel that my future income is capable to achieve my financial goal
Options Strongly Disagree Neutral Agree Strongly Total
Disagree Agree
Percentage (%) 2.7 5.2 25.4 49.6 17.2 100
| feel that 1 am capable of handling my financial future
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 4.1 19.0 36.1 26.5 14.4 100
I can easily understand fixed and variable interest
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 4.1 10.7 22.3 47.9 15.1 100
| plan on substantially increasing my income
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 3.4 8.6 29.3 35.6 23.1 100
I have retirement plan
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 1.4 22.0 27.3 35.1 14.2 100
I take insurance so that it will help to meet unforeseen contingencies
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 3.7 21.7 34.1 25.8 14.8 100
I set long term financial goals and strive to achieve them always
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 9.7 16.3 375 24.9 115 100
My financial situation limits my ability to do things that are important to me
Options SA(Strongly DA(Disagree) N(Neutral) A(Agree) SA(Strongly Total
Disagree) Agree)
Percentage (%) 7.9 22.1 31.3 28.7 10.0 100

Analysis and Interpretation:

“Financial Skills & Capabilities
The study wanted to know if respondents’ financial
situation is in their control. The response given by
the survey participants was that (38.9%) agreed,
(37.6%) were neutral and (12.7%) disagreed. The
individual participants were asked if they prepare
budget every month and it was agreed by (35.4%),

disagreed by (36.5%) and (15.9%) salaried women
who all took part in the survey. When asked to
respond to the question whether their future income
is capable to achieve their financial goal, (49.6%)
responded by saying yes, (17.2%) responded by
saying no and (25.4%) chose to remain neutral. The
respondents when asked
handling their financial future. It was mentioned

if they are capable of
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by (26.5%) that they had the capability to handle
their financial future. While (19%) disagreed to this,
(36.1%) neither agreed nor disagreed to this
question. It was asked whether they can easily
understand fixed and variable interest. This
question was completely accepted by (47.9%)
individuals, rejected by (10.7%) and about (22.3%)
of them chose to be moderate.

The next question to the participants was if they plan
on substantially increasing their income. This
question was agreed by (35.6%) of them, disagreed
by (8.6%) and neutralized by (29.3%) of the
respondents. With respect to retirement plans, the
respondents counting to (35.1%) agreed while
(22%) of them disagreed. Nevertheless, (27.3%) of
them remained uncertain. With regards to insurance
plans, the participants were questioned if they take
insurance so that it will help to meet unforeseen
contingencies. About (25.8%) of them agreed,
individuals as high as (34.1%) were not sure of the
question while (21.7%) chose to disagree. The
respondents were asked if they set long-term
financial goals and strive to achieve them always.
This was agreed by (24.9%), disagreed by (16.3%)
and neither agreed nor disagreed by (37.5%). The
question about financial situation limits my ability
to do things that are important was asked among
the salaried women who took part in this research
survey. It was observed that (28.7%) accepted this
and (22.1%) failed to accept that their ability to do
things is limited by their financial situation. Perhaps,
(31.3%) of them were neutral.

INFERENCE

The financial skills and capabilities among salaried
women were measured based on the above results. It
was found that the financial situation is under their
control and their future income is capable of
achieving financial goals. They understand fixed
and variable interest, plan on substantially
increasing their income, and have retirement plans.
An average number of salaried women were found
to prepare a budget every month and are capable of
handling the financial future on a moderate level.
Few of them take support of insurance to meet
unforeseen contingencies set long-term financial
goals and work towards achieving them. At the same
time, some of the respondents were found to have
the ability to do important things by controlling the
finance.

CONCLUSION

As the financial skills and capabilities plays a vital
role in determining financial wellness care should be
taken to enhance and enrich them. A Financially
well and strong and knowledgeable Nation is a
developed Nation.
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SUGGESTIONS

To provide financial literacy training to women so
that they will be aware of the interest rate and
possess long-term goals for investment.

To bring about several investment schemes to cater
to safety liquidity and profitability of funds

To formulate policies to prevent financial fraud
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Abstract: A digital payment is known as an electronic
payment, and has taken steps to promote and support
digital payments. They are quite useful for this digital
payment in any financial transaction. The street
vendors are selling our product in the platform also.
They often operate near public locations like as
railway stations, movie halls, bus stops, temples, and
so on, and street sellers are also wary of transactions
with this digital payment, and the government then
elaborates on the programs of cashless payment
classes for a longer period of time. Street sellers are
being encouraged to accept digital payments as well.
INTRODUCTION:

The Indian government started the Digital
India project in July 2015. A digital payment is called
an electronic payment. This means both parties, the
payer and payee, use electronic means to exchange
money. In India, efforts have been made to promote
and encourage digital payments. That means the
government reduces faceless, paperless, and cashless
payments because digital payments want to increase.
As a result of technological innovation and
globalization, the traditional and digital economies are
merging. Popular digital payment methods include
bank cards, mobile and internet banking, UPI, Mobile
wallets, etc. The first online payment platform in India
was Bill Desk, which launched in 2000. A street
vendor is a person who offers goods for sale to the
public at large without having a permanent, built-up
structure from which to sell. They generally operate
near public places such as railway stations, cinema
halls, bus stands, temples, etc. There are different
types of vendors: those selling clothes, vegetables,
handbags, fruits, foods, etc. And they are going to
different places to sell our products. Some street
vendors do not have permits to use the platforms.
Street vendors get training to accept digital payments.
Since 50% of the street vendors do not use
smartphones, they are being provided with a system.
And enabling the acceptance of digital payments in
their account. They are selling food items, fruits, and
other items. They have signed up for the loan scheme
and digital onboarding. The corporation is also
planning to provide houses to homeless street vendors
under the Life Project. 25% of the street vendors do
not have a house of their own. On the street, vendors
are afraid of using a digital payment because they
don’t know how to wuse this device. But the
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Ph.D. Research Scholar (Full-Time), Department of Economics,
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government helps street vendors; they arrange
workshop classes to use for developing businesses.
Then many street vendors are using digital payment in
business.

OBJECTIVES:

To understand the Feasibility of an Electronic
payment system among street vendors in Chennai city.
METHODOLOGY:

PRIMARY DATA: The present study is based on
primary data. The primary data is collected through a
questionnaire and discuss how far digital payment is
from customer to vendors secondary data is collected
from books, magazines, article, published report,
newspaper and Internet etc.

DIFFERENT TYPES OF DIGITAL PAYMENT
APPS:

(%)
(a1
o
<<
— al GOOGLE PAY
=
(|
% ®  pAYTM
o
—
E s PHONEPE
O
()]
GOOGLE PAY:
It was being launched by Google

Incorporation in 2015. Google Pay is the most
commonly used digital payment application that is
easily available on Android. It can be used by small
shopkeepers, wholesalers, and even large business
organizations to make or receive payments.

PAYTM:

PAYTM is an Indian-origin digital payment
service for third-party mobile and computer-based
applications. The application has a specialization in
areas of e-commerce, financial technology, and digital
Wallets. In this Paytm app, we serve the facility of
making and receiving payments. It also fulfills the
needs of several customers, such as Paytm Mall,
Gamepind, Paytm Money, etc.
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PHONEPE:

Phonepe is another Indian-based startup that
launched in 2015. It's a privately owned, multilingual,
mobile, and computer-based system.  And
headquarters in Bangalore city, in the Karnataka
region of India. Like PAYTM, the app also has 11
languages for users from India.

IMPORTANCE OF DIGITAL PAYMENT :

ACCESSIBILITY AND CONVENIENCE

Digital payment methods are relatively
simple to use. Online payments can be completed in a
split second. For a contactless transaction, you must
hold your card in front of the payment device. Any
mobile device can be used to access it.
EASY TRANSACTION:

The online payment gateway will securely send
the important transaction details. There is no specific
time for making an online transaction, you can do it
whenever you want.

TRACE EVERYTHING
The fact that you can track your transactions is
the best feature of using digital payment methods.

ANALYSIS AND DISCUSSION OF FINDING:
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MALEEMALE
2. MARITAL STATUS:
S.NO [ MARITAL | RESPONDENT | PERCENTAGE
STATUS
1. MARRIED |8 80
2. UNMARRIED | 2 20
100

Sources: Primary Data

In a survey of people from street vendors are 80
percent of the respondents of married, and 20 percent

of unmarried

——_ 4
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W Marital status
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O Percentage

1. GENDER:
GENDER | RESPONDENT | PERCENTAGE
MALE 4 40
FEMALE |6 60
100

Sources: Primary Data

Majority of the respondents are 6 females i.e sixty
percentage and 4 male i.e forty percentage are digital
economy of street vendors.

3. EDUCATION QUALIFICATION:

S.NO | EDUCATION RESPONDENT | PERCENTAGE
1 PRIMARY 6 60
2 SECONDARY | 3 30
3 UNDER 1 10
GRADUATE
100

Sources: Primary Data

An according to the survey of the people in street
vendors majority sixty percentage of the respondent
completely only the primary level and 30 percentage
of secondary level and one percentage of under
graduate
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2100
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; # EDUCATION
<
H RESPONDENT
il PERCENTAGE
AGE:
S.NO AGE RESPONDENT | PERCENTAGE
1 20-30 3 30
2 30-40 2 20
3 40-50 3 30
4 50- 2 20
ABOVE
100

Sources: Primary Data

According to the survey thirty percentage age of the
respondent 20-30 group and the 40-50 age group are
thirty present and 30-40 and 50& above are the same
twenty percentage.

AGE

i 20-30
i 30-40
40-50
1 50& ABOVE

4. USING DIGITAL PAYMENT:
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S.NO [ USING RESPONDENT | PERCENTAGE
DIGITAL

1. 1-2 2 20
YEARS

2 2-3 2 20
YEAR

3 3-4 3 30
YEAR

4 4 YEAR 3 30
&ABOVE

100

Source: primary Data

An survey of respondent of street vendors 3 -4 years
are Thirty percentage and 1-2 years using digital
payment 20 percentage are using and 2-3years are
using Twenty percentage and 4&above are using
Thirty percentage the payment.

USING DIGITAL PAYMENT

40
30
20
- B8
0
1-2Years 2-3Years 3-4Years 4Years
&above

H respondent M percentage

5.  OCCUPATION:

OCCUPATION | RESPONDEN | PERCENTAG
T E
1| SELF 3 30
EMPLOYED
2 | PROFESSIONA | 6 60
L
3 | SALARIED 1 10
100

Sources : Primary Data

According to the survey data are majority sixty
percentage of professional occupation and thirty
percentage of self employed are street vendors
followed 10 percentage of salaried jobs .

OCCUPATION
80

é 60 n
2 ‘218 B G ——Percentage
< -
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DIGITAL PAYMENT

S.NO | CHALLENGES RESPONDENT | PERCENTAGE M ETHOD
1 SERVER 2 20
PROBLEMS
2 LACK OF | 2 20 * DIGITAL
KNOWLEGDE Q2 PAYMENT
3 LACKOFUPTO | 3 30 &
Hare P METHOD
INFORMATION & ® PERCENTAGE
4 LOSING 3 30
MONEY
100

7. CHALLENGE FACED BY THE CUSTOMER
Sources: Primary Data
In this survey, thirty percentage of respondent

lost money twenty percentage had server CONCLUSION: o
problems thirty percentage, lack-to-date In the digital economy, digital payments are
information and twenty percentage, lacked extremely beneficial. This tool saves time while also
knowledge of the challenges of street vendors. ensuring the security and convenience of money
transfers to recipients. Initially, street merchants were
apprehensive about using this program. The
Cha"enges government, on the other hand, has provided

information on these digital payment schemes. Street
vendor dealers that use this software and attend this

= SERVER scheme's workshops are quite comfortable.
PROBLEMS
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UNDERWATER DOMAIN AWARENESS IN THE INDIAN OCEAN REGION
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Abstract: The 21st-century world order largely revolves
around the maritime domain which led to the
emergence of the concept of Maritime Domain
Awareness (MDA). With the proliferation of technology,
the rivalry between nation-states has expanded not only
above space but also deep down the oceans. This critical
aspect of MDA gave rise to another sub-domain called
the Underwater Domain Awareness (UDA). Unlike
MDA, UDA is more inclusive, comprehending the
aspects beyond maritime security such as marine
environment, science and technology, and disaster
management. Over the years, the narrative on the
engagement of global powers in the Indian Ocean
Region (IOR) has become the focal point of discussion.
It remains to be a crucial region for the world powers to
have strategic leverage in order to enhance their
geopolitical influence and thereby alter the discourse of
international politics. The research will be descriptive
and analytical in approach. The sources used for this
research paper are primary and secondary in nature. It
overlooks upon the qualitative and quantitative aspects
as the underwater capabilities of the nation-states in the
IOR is assessed. This paper aims to examine the
strategic relevance of the Underwater Domain of the
IOR. Eventually, it also seeks to analyse the
contribution of India to the UDA of IOR, to counter-
balance the presence of extra-regional powers in the
region.

Key words: China, Indian Ocean Region, Submarines,
Strategy, Underwater Domain Awareness and US

Introduction:

In this globalized world, the sea is the physical equivalent
of world-wide web. Freedom of navigation and peace
remain to be the vital priority of every state in the
international system. The global order of the 21% century is
increasingly centered on the maritime domain which led to
the emergence of Maritime Domain Awareness (MDA)
focusing more on the surface level developments of the sea.
However, it failed to look beneath the surface of the sub-
surface levels - which consist of enormous natural
resources. This led to the emergence of another subdomain
under MDA, called the Underwater Domain Awareness
(UDA). Unlike MDA, UDA is more comprehensive and
inclusive in nature. It not only focuses on maritime security,
but it also includes marine environment, science and
technology, and disaster management. From the security
perspective UDA is about defending the Sea Lanes of
Communication (SLOCs), coastal waters, and diversified
marine assets from the submarines and mine capabilities of
the extra-regional powers. In the contemporary world, the
Indian Ocean  Region (IOR) evidences an extensive
strategic engagement among the nations within the region
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and the extra-regional powers. Being the 3" largest ocean,
IOR serves to be the economic hotbed, entwined by the
control of world’s major SLOCs, one-third of world’s trade
and two-third of world’s oil. Besides, the region is filled
with enormous unexplored and unexploited undersea
natural resources, which reveals the prominence of global
power play witnessed in the region by the major powers
like US, China, Japan, and so on. India, being a pivotal part
of this region, needs to play a dual role substantially, by
safeguarding itself and providing potential security to the
region. This paper aims to examine the strategic relevance
of the Underwater Domain of the IOR. It also seeks to
analyze and assess the contribution of India to the UDA of
IOR, in order to counter-balance the presence of extra-
regional powers in the region.

Concept of Underwater Domain Awareness:

The maritime lexicon holds few words that are as important
as that of maritime domain awareness (MDA). Within the
greater scope of MDA, underwater domain awareness is a
not new but a re-emerging concept, that has become a
watchword in security and governance debates. From the
security perspective, UDA means protecting the Sea Line of
Communication (SLOCs), coastal waters and maritime
assets from the submarines that limit the access to the seas.
On the other hand, surveying the undersea geophysical
activity has a lot of significance, as it monitors the undersea
activities, to predict the natural calamities such as tsunami.
Commercially, underwater domain is filled with enormous
resources that should be explored and exploited in a
suitable way for the economic gains of the nation. Thus, the
UDA is a comprehensive framework, that encompasses the
aspects of security, corporate, biological, and civil. (Finch,
2011)

At the outset, it is important to understand the physics that
governs the undersea capabilities. During the Cold War era,
the prominent method used was the Sound Surveillance
System (SOSUS). Another method of that kind is the Sound
Navigation and Ranging System (SONORS). This system
detects and locates the underwater objects by the sound
waves radiated by the respective object. There are two
types of devices, namely Active and Passive Sonar devices.
Active Sonars send a subsurface wave and listen to the
returning echoes. The Passive Sonar system listens to the
radiated signals transmitted by a marine object. The
operational capabilities of the sensing capabilities are based
on the variations in the water depth, salinity, and
temperature of the undersea domain. This system is used to
trace the submarines, and mines, detect the underwater
depth, commercial fishing, find precautions before diving,
and for communication purposes.

UDA is the combination of all the above aspects. But in
reality, the data collected under each of these spheres
despite operating undersea, are not integrated into a single
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model of UDA. For instance, in the effort to tract the
submarines, the naval acousticians will classify the identity
of an acoustic signal and disregard all the other data that are
of non-submarines. Even the corporate sector does the
same, restricting their data surveillance on the relevant
resources accumulated in the sea bed. Similarly, the
organization focusing on biological conservation identifies
the data of the population of underwater species and
excludes the information either on resources or submarines.
Nonetheless, the only, commonality between these varied
fields, is that they all operate within the same place filled
with oceanographic constraints. (Finch, 2011)

Among the four entities of UDA. The Security or Defence
UDA is massively dedicated to collecting data related to
national security. The methodology used to asses the
activities related to the security of the undersea are based
on Search, Detect, Classify, and Localize to attack (SDCL-
A). This model is universal and is associated with all other
three entities that work for the development of underwater
information systems. The keenness to explore undersea
from the security perspective means the protection of
SLOCs, coastal waters, and varied maritime assets from the
extensive proliferation of submarines and mine capabilities
which restricts access to high seas and littoral waters.
Dr.Arnab Das, provides a dual construct called the vertical
and horizontal construct to understand the conceptual
framework of the UDA. The hierarchical vertical part has
three levels namely, the ground level, mid-level, and the top
level. The ground level involves the primary sensing of the
threats present in the undersea. The mid-level, based on the
sensed data, will prepare the security strategies and plans
for resource conservation and utilization. The final level
will formulate and monitor the regulation framework at the
local, national and international level. The horizontal part
focuses on the availability of resources in terms of
technology, infrastructure, capability, and the capacities
specific to the stakeholders- say for instance military
capacity, geo-physical capacity, etc. In this way, the UDA
framework can address the multi-faceted challenges. (Das,
2021)

With regard to IOR, the littoral waters have a unique
acoustic challenge due to the ever-changing medium
characteristics. As mentioned above, Sonars are used to
observe the underwater. But the IOR medium is more
complex and adversely affects the efficiency of sonars, due
to the varied salinity and temperature of the IOR.

Strategic significance of the Underwater Domain of the
Indian Ocean:

The geostrategic and geopolitical significance of the IOR
will drive the 21% century as an era for Asian states. Indian
Ocean Region (IOR) holds significant relevance not only
for the nation-states in the region but also for the other
countries of the world. It connects seven seas of the world
namely the Mediterranean and Red Seas, the Indian Ocean,
the Persian Gulf, China Sea and the West and East African
Seas. The export of major petroleum resources from the
Gulf had urged the major powers of the world to position
themselves strategically in the Indian Ocean. About 36
million barrels per day, that is, 40 percent of the world’s oil
and 64 percent of the world’s oil trade occurs through the
choke points of the Indian Ocean namely- Malacca Strait,
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Strait of Hormuz and the Bab-el Mandeb. It is the third
largest water body that connects the four continents of the
world. The region is densely populated with two billion
people from various countries of the region. However, the
underwater sphere of the Indian Ocean is highly relevant in
terms of both commercial and military aspects.
Commercially and economically, the Indian Ocean is
known for its rich natural resources. About 40 percent of
the world’s offshore oil production takes place in the Indian
Ocean basin. About 15 percent of the world’s total fishing
is from the Indian Ocean Region.

With regard to the deep sea minerals, the Central Indian
Ocean Basin (CIOB) is filled with a large amount of
polymetallic nodules. These nodules are filled with
economically valuable metals such as Copper, Cobalt,
Nickel, and Manganese, that are located 5000-6000m deep
(Anon., n.d.). In addition, the ocean earths of the Indian
Ocean are filled with enough quantity of rare earth metals.
Since 1987, India has been exploring and extracting deep-
sea mineral resources. Till now, about four million square
miles have been explored and two mining sites have been
established in the Indian Ocean.

Among various countries of the IOR, India holds a pivotal
position, as the most populous littoral country of the region.
The strategic location of India is centered in the IOR,
having about 7,500 km of coastline. Contemporarily, 68
percent of the trade value of and 95 percent of the trade
volume of India comes via the Indian Ocean. According to
the Indian Navy, 93 percent of India’s offshore oil
production, and 45 percent of the natural gas and petroleum
exports are highly dependent on the Indian Ocean. With
respect to fishing, India is the sixth largest country to
capture 4,1 million tonnes of fish, in the year 2008.

In terms of military, in recent years, IOR has emerged as a
strategic hub of navies of various regional and external
countries. With regard to Maritime Security, the large
utilization of SLOCs in the warm waters of IOR will lead to
global competition, which will eventually affect regional
stability. Half of the world’s container traffic and one-third
of the world’s cargo traffic crosses IOR. For instance, one
of the major reasons for the active military presence of
USA in the IOR is to counter-balance the control of China
and its rivalry with Iran (Qayyum, n.d.). The region is also
a hotbed of piracy, illicit maritime trafficking, and maritime
terrorism. In order to ensure freedom of navigation of ships,
the sound system of surveillance is important and that
would be provided by the underwater capabilities of the
Indian Ocean.

Underwater Developments of Regional
Regional Powers in the IOR:

The littoral states of the Indian Ocean have procured and
developed underwater capabilities to anticipate and counter
the emerging threats in the subsurface of the Indian Ocean.
Prominent technologies include Submarines, Submersibles,
Tornadoes, mines, and Anti-Submarine  warfare
capabilities. IOR being important for both regional and
world powers, has witnessed various underwater
developments. A few of the littoral states, that have
underwater capabilities in the IOR are;

India: The geostrategic location of India is centered in the
IOR, and is vulnerable to threats that affect its maritime

and Extra
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security. Militarily speaking, India’s submarine fleets are
based in Vishakhapatnam and Mumbai, on the eastern and
western coast, respectively. India’s urge to build indigenous
nuclear submarines started in the year 2015, with the
approval of the Indian Government to build six nuclear-
powered attack submarines. Nuclear submarines are
considered as strategic nuclear weapons, that come under
the no-first-use policy of nuclear doctrine. The nuclear
submarines are classified are, SSN and SSBN. SSNs are the
fast attack submarines known as Submersible Ship Nuclear.
While SSBNs are the Submersible Ship Ballistic Missile
Nuclear. Despite having the nuclear feature in common,
SSNs and SSBNs widely vary according to their
operational capacity. SSBNs carry out long-range attacks
using their missile capability. SSNs are used for short-range
attacks and have a surveillance mechanism to gather
intelligence (Anon., 2022).

INS Arihant (SSBN) is known as India’s first nuclear-
powered submarine. It was commissioned in the year 2016.
The Arihant-class submarines are the nuclear-powered
ballistic missile submarines (SSBNs)of the Indian Navy,
that carry shorter-range K-15 and larger-range K-4 ballistic
missiles. On the other hand, India had one SSN called the
INS Chakra-11 (Sharma, 2022) The biggest advantage of the
nuclear-powered submarines is its ability to remain
submerged indefinitely. This submarine is an Akula class
SSN leased out from Russia for a period of 10 years. In
addition, India also has 16 diesel-powered submarines, such
as the Sindhughosh, Shishumar and Kalvari-class, that can
remain submerged in the ocean for a limited period of time
between 45-50 days. (Anon., 2022) exceptionally, INS vela
is the indigenously built diesel-powered submarine, that
was deployed underwater in the Indian Ocean for about 8.5
months. Similarly, it is also important to have enough
combat facilities to tackle the threat from the submarines of
the adversary. Indian Navy has launched its first
indigenously built anti-submarine warfare (ASW) vessel,
INS Arnala that facilitates anti-submarine operations in
coastal waters and subsurface surveillance in the littoral
waters (Saballa, 2022)

The underwater developments (other than submarines) of
Indian Navy is at its infancy. It is developing various plans
to acquire the Autonomous Underwater Vehicles (AUVS)
or the Unwater drones to develop its offensive capabilities
in the IOR. Nevertheless, India has launched its first
manned submersible called Matsya-6000, under the
Samudraayan Mission to undertake deep-sea exploration
(Anon., 2022) This submersible can explore the
underwater marine environment of about 6000m in depth.
India, also has set its listening posts for the maritime
surveillance, that also monitors the deep-sea activities.
India’s listening posts are set in the Reunion Islands,
Andaman and Nicobar Islands and Duqum port in Oman.
These posts cover up the underwater surveillance of
northern, south-western and the eastern Indian ocean
(Sykes, 2021) India is at the pace of enhancing its
maritime capabilities in order to serve as the net security
provider in the IOR, countering the heightened presence of
China.

Other regional littorals: Albeit India being the only
country to have nuclear submarine capability in the Indian
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Ocean region, there are other countries that possess
conventional submarine capabilities. Pakistan, Iran,
Singapore, Indonesia, Malaysia and South Africa are the
other regional countries in the IOR, to have conventional
submarines as their underwater capabilities. Interestingly,
Iranian Navy’s Islamic Revolutionary Guard Corps, has
developed its uncrewed underwater drones. It uses long-
range and has a slow-running approach, similar to that of
torpedo (Sutton, 2022) But it can’t attack the moving
targets rather it attacks the stationed targets. However, the
growing influence of China in the region has expanded the
scope of the regional countries like Myanmar, Thailand and
Pakistan to acquire more submarines, worsening the
underwater completion in the region.

China: Beijing has shown and continues to show its
presence in the IOR since 2009, as part of anti-piracy
operations in the south-eastern Indian Ocean. Albeit being a
non-littoral country, it holds a significant position in the
Indian Ocean, with its rising investments in the countries of
IOR as part of its BRI project. Since 2012, there has been a
movement of Chinese submarines in the waters of Indian
Ocean in particular in the Bay of Bengal region. these
submarines enter the Indian Ocean through the Straits of
Malacca, Lombok, and Sunda. Beijing claims its legitimacy
over the movements of submarines in the IOR, by
protecting the vulnerable supply chains that are vital for it
energy and economy.

These Chinese submarines were majorly stationed in the
ports of Sri Lanka and Pakistan during its previous visits.
This has a serious strategic implication for the security of
IOR. Once after entering the IOR, it was not necessary for a
Chinese submarine to return to china to get rearmed, as it
had developed its naval bases in the Indian ocean region.
Moreover, the infrastructure projects of China in the IOR in
Gwadar of Pakistan, Kyaukpyu in Myanmar, Chittagong in
Bangladesh, Bagamoyo in Tanzania, Hambantota in Sri
Lanka and more important PLA base in Djibouti, has the
capability to station these submarines effectively (Sutton,
2020)

Apart from submarines, China has enhanced its underwater
surveillance capability in the IOR. According to Namrata
Gowswami of IDSA, China has built SIGINT electronic
listening stations in the Andaman Sea at the Manaung,
Hainggyi, Zadetkyi and the Coco islands in Myanmar
(Goswami, 2014). In addition, China has deepened its
underwater presence in the eastern waters of the IOR. In the
year 2020, dozens of Chinese UUVs or underwater drones
called as sea wing gliders were found along the waters of
Indonesia. These gliders were developed as a part of its
2010 project. This was confirmed with the untraced
movement of the Xiang Yang Hong 06, a survey ship, from
which the gliders were launched. The Chinese gliders called
the Haiyi gathers the oceanography data such as salinity,
underwater temperature and the oxygen levels. The South
China Morning Post, reported that these Al- simulated
underwater drones are capable of identifying the, tracking
and attacking an enemy submarine without the interference
of human beings (Sutton, 2020)

More recently, in January 2023, China’s deep-sea manned
submersible called the Fendouzhe has reached the deepest
point of the Diamantina Trench situated in the south-eastern
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Indian Ocean, reports the Global Times. This development
of China explores the deep sea resources of the IOR. In this
way, China has continued to show significant presence in
the IOR nor only over the surface but also in the
subsurface.

USA: Washington is one of the non-Asian country, that
holds larger stakes in the IOR. Surprisingly, US does not
have a separate fleet command in the Indian Ocean, as in
the case of Atlantic and Pacific Ocean. But, whenever
warships are deployed in the Indian Ocean it comes under
the jurisdiction of the Fifth Fleet. It looks after the
operations in the western part of the Indian Ocean. In the
year2022, US has conducted a naval training exercise called
IMX2022. It is the largest unmanned exercise in the world,
where about 80 unmanned from 10 nations were
participating. It had also developed a drone task force that
will invariably use the unmanned platforms in the region to
counter the operational threats in the IOR. In addition to
this, US has docked its submarine USS West Virginia
(SSBN) in its base in the Diego Garcia. The remote location
of this island, facilitated the undetected movement of
submarine, as it is located south of the equator. This
submarine belongs to the Ohio Class, that are renowned for
their stealth capabilities. The acoustic signature of these
submarines are extremely, making it difficult to detect the
movement of it. Their size, range and stealth capacities
make them a formidable weapon system to project the
strategic deterrence and counter-balance China. (Anon.,
2023)

Underwater threats in the IOR:

The underwater threats prevailing in the IOR can be
classified into two broader aspects of traditional and non-
traditional threats. The underwater non-traditional threats
include, smuggling, harmful underwater mines and
torpedoes and environmental degradation. While, the
traditional underwater threats include the underwater
capabilities of the extra regional powers that affects the
intelligence networks of the littoral states of the Indian
ocean.

Non-traditional underwater threats:

Indian ocean is well known for its maritime routes that are
vulnerable to smuggling of drugs and illicit arms. Drug
smugglers not only use illegal boats, in addition, they also
use the hulls of the commercial vessels and cargos to
smuggle drugs. These contraband goods are smuggled in
externally mounted pods below the waterline of the hulls of
the ships. The inspection of hulls is done either before the
arrival of ship into the port or while the vessel is stationed
in harbour. But examination of hulls is a time consuming
process and an operationally limiting exercise, that is
commercially expensive. It is done at the expense of lives
of divers, who has to operate in near-zero visibility, even in
dangerous conditions. Smugglers use these drawbacks to
their advantage to traffic the illicit goods. In addition, drug
traffickers use the improvised semi-submersible vessels,
that can penetrate into the conventional coastal and
surveillance  detection  systems. These developed
submersibles are known as narco-subs, that comprises of
light-weight and low detection materials that are more
reliable and performs with high efficiency (Anon., 2010).
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There are high potential of terrorists using these devices to
employ chemical, biological and radiological weapons.
They also covertly insert or lay down mines and improvised
explosives to attack the urban targets and critical
infrastructures. The simplest and less expensive way to
incapacitate a vessel or submarine, is to attack the
underwater hull using the explosives. Through this, the hull
gets flooded with seawater, that would eventually lead to
the sinking. Commonly, torpedoes and mines are used to
attack the hulls of the ship.

Despite security issues, the rising anthropogenic underwater
noise emissions from the vessels, oil and gas exploration,
sonar transmission for military and commercial
applications, deep sea mining, pile driving dredging in the
waters of Indian ocean poses a major threat to the existence
of marine animals, affecting the sound scape of the
underwater environment. The sound radiated from the
ships on a long-term basis due to shipping traffic will affect
the behaviours of marine animals that includes mating,
communal interaction, feeding, cluster cohesion and
foraging. The Maharashtra Maritime Board, reported that
about 30,000 large ships and vessels navigate along the
Indian coastline. Besides, studies found that western Indian
ocean is noisier due to high density of ship trafficking (Das,
2019).

Illegal, Unregulated and Unreported (IUU) fishing pose a
major threat eroding the ocean floor affecting the sponges
and coral reefs in the region. There are reports are coral reef
degradation in the western Indian ocean. (Kanodia, 2022)
Reefs of north Seychelles and east African coast are
vulnerable to the collapse due to overfishing, threatening
the livelihoods ad food sources for the coastal population.
(Greenfield, 2021) There are also evidences of Chinese
marine transgression made by its trawlers in the western
Indian ocean in the east coastline of Africa (Sibal, 2022)
Besides IUU Chinese also pose serious security
implications due to its underwater presence in the Indian
ocean. Especially, the US-China competition is intensified
extending to the underwater sphere. Visits of Chinese
submarines to the countries in Indian ocean, for example, in
2014, a Chinese Submarine was deployed in the port of
Colombo that affected the security o Indian Ocean. Chinese
deployment of a fleet of underwater sea gliders had a
serious strategic implication over the IOR. UUVs were
navigating in the busiest choke Point-Strait of Malacca.
These deployment of drones in the strategic location
signifies a complete reconnaissance activity carried out by
the PLAN. Both the underwater drones and survey vessels
like Xiangyanghona, collects the oceanography data that
are critical for its underwater operations. This increased
underwater presence of china in the waters of Indian Ocean
heightens the underwater competition between India and
China.

Evolving Underwater Strategies of India:

In the year 2015, Indian Navy has proposed a strategy in
the name of “Ensuring Secure Seas: Indian Maritime
Security Strategy.” According to the chapter on Maritime
Domain Awareness, “involves being cognizant of the
position and intentions of all actors, whether own, hostile or
neutral and in all dimension-on, over and under the seas.” It
emphasizes on the situational awareness that is possible
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through surveillance and monitoring. Bay of Bengal in the
eastern Indian ocean is more suitable for submarine
operations due to its deep and temperate waters Strait of
Malacca is one of the important choke which is proximate
to India and also serves as the entry point for Chinese
underwater submarines, vessels and unmanned vehicles.
Nonetheless, the Andaman Nicobar Islands has the real
advantage to conduct underwater surveillance over these
critical waters. If these capabilities are not detected at the
harbour, it would be difficult or impossible to track in the
open seas. Having this critical position, Andaman along
with Malacca can help India to track the movements of
Chinese submarines into the waters of Indian Ocean. Along
with this, India also developed Anti-Submarine warfare
capacities namely, P8(l) Neptune aircraft in the year 2019;
INS Kavratti an Kamorta class Corvettes. With all these
developments India is also in its journey to develop its
underwater Sound Surveillance Sensors (SOSUS) chain,
with Japanese assistance. (Anon., 2015)

One of the renowned maritime analyst, had shed light over
the Undersea web of India. India had started strategic
engagements with the countries of eastern Indian ocean —
Indonesia, Australia; with island nations of Southern Indian
Ocean region such as Mauritius, and French territories
across the Indian Ocean. This hints the Indian Navy’s
“double Fish hook strategy” that will be complemented
with the Japan-US fish hook strategy. the preliminary
planning of the developments that are pre-requisite for this
strategy has commenced on Japan-financed project laying
undersea optical cable from Chennai to Port Blair and
construction of undersea network of seabed sonar sensors
from the tip of Sumatra to India point.

In June 2020, India has signed a Mutual Logistics Support
Agreement (MLSA) with Australia to provide logistics
support for undersea reconnaissance. These logistics
arrangements will be employed in the islands of Andaman
and Nicobar and Coco islands of Australia. India also
signed a port development project with Indonesia to
develop military facilities in Sabang port. This first eastern
fish hook will end at the Diego Garcia. In a similar way, the
western fish hook chain starts from the Al- Dugm port of
Oman where, in 2018 India has planned to have listening
posts (Valiathan, 2020). India’s engagements with the
Reunion islands of France, where both countries jointly
work for the surveillance system. India also has agreements
with Mauritius having developed a strategic intelligence
outpost in the northern Agalega islands, ending the western
fish hook (Bashfield, 2021). This fish hook strategy is used
to counter the Chinese presence in the IOR, through
enhanced surveillance of the undersea (Sengupta, 2015).
More importantly, India also launched the vision SAGAR
in 2015. The crus of this will be to ensure safety from
natural disasters, security from manmade threats and
sustainable growth of economy and maritime ecology.
Maritime Domain Awareness is the important component
behind this SAGAR vision. However, it witnesses a gap
lacking the underwater tenet limiting the growth of tropical
littorals. In order to counter the undersea threats and have
sustainable development, a strategy or program that
integrates all the stakeholders say military, ecology and
commercial promoting an integrated approach is essential.

49

ISSN: 2277-1409

Conclusion:

With rapid global technological transformations, the rivalry
between nation-states is expanded into various grounds-
from the outer space to sub-surface of oceans. Indian ocean
being a hub for maritime trade is witnessing the undersea
challenges both traditionally and non-traditionally. Indian
ocean is emerging as an undersea battle grounds for the US-
China competition. These challenges and scopes can be
understood through the comprehensive Underwater Domain
Awareness (UDA) framework. UDA is multi-dimensional
domain, inclusive of the sectors of military, undersea
environment and commercial. However, UDA in the Indian
ocean lacks an integrated approach between these sectors.
Apparently, India being a rising power, plays a pivotal role
in the entire Indian Ocean Region. In fact, India is the only
regional littoral state to possess undersea nuclear
capabilities. The presence of extra regional powers like
China has been extended even beneath the surface of sea,
threatening the national security of India. The underwater
military  presence along with the technological
advancements challenges the intelligence networks of India.
Besides, due to presence of supply chains crucial for trade
connectivity between states, Indian ocean witnessed huge
amount of trafficking of ships, that also degrades the
maritime environment. Deep sea exploration of resources,
coupled with increased noise shift the acoustic and
ecological habitat of the undersea domain, depleting the
lifespans of marine organisms. Nevertheless, the evidences
of smuggling activities, piracy and terrorism pose a serious
threat to the security environment of IOR. With the
increased capabilities and loop holes, there are instances
where the non-state actors use the undersea domain to their
advantage. Adjacently, there are steps taken by both
national and international organization and engagements to
overcome the gap of lacking UDA strategies. India having a
centred location in the Indian ocean, has taken a series of
efforts to understand the UDA framework and develop its
strategy accordingly. However, India is at its infancy with
regard to the strategies and capabilities to counter balance
the emerging underwater challenges. Though India being
the only country in the region to have nuclear submarines, it
needs to go a long way, developing its underwater
capabilities to attain the status of net security provider.
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Abstract:This paper focuses on drawing parallels
between the relevance of Kautilya’s Arthashastra to the
present-day Indian Foreign Policy. The paper especially
focuses on the Rajmandala theory and the Shadguna
principles postulated by the great philosopher and
political strategist of India, Chanakya also known as
Kautilya. The Mandala theory envisages the
establishment of a welfare state under the able
leadership of the vijigishu who is the sovereign leader. It
is the responsibility of the vijigishu to establish a
peaceful international order and a secure neighborhood
for the welfare of the common man. This paper
positions India as the vijigishu and analyses its various
foreign policy priorities in accordance to the Mandala
theory. This is a Descriptive study done using the
analysis of qualitative data in the form of secondary
resources.
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INTRODUCTION

The formulation of foreign policy is a complex affair since
it is obliged to take into account, the nation’s national
interest, internal and external environment, and the nation’s
principles and values. The statesmen and policymakers are
the most important actors responsible for framing and
implementing the foreign policy of any nation (N.
Jayapalan, 2001). The foreign relations of India before
1947, were linked to and governed by the interest of the
British empire. The reason why India could keep up certain
pre-independence precedents was that the Britishers had
tactfully accepted India as a quasi-independent entity in
International politics before 1947. The anti-racialism, and
anti-apartheid content of Indian Foreign policy as such had
its origin in the pre-independent period. (N.Jayapalan,
2001)

Indian participation in International organizations had its
beginning in the interwar period. India signed the Treaty of
Versailles and other peace treaties and became an original
member of the League of Nations. India also became a
member of the International Labor Organization and a
permanent member of the International Court of Justice. It
could subscribe to the convention of Trafficking of women
and children and the slavery convention. The defense and
security policy of India too started taking shape during the
pre-independence period. Indian Foreign policy got
oriented toward the security of India as a wider part of
India’s national interest. India’s role in IR from 1919-1946
period helped the foreign policy making in the era of
independence (N.Jayapalan, 2001).

The History of Indian Foreign Policy can be traced back to
the establishment of the Indian National Congress as the
first political party, that the formulate of foreign policies
were created. These historic declarations from the Congress
were based on anti-cold War, anti-colonialism, anti-
racialism, good neighborhood policies, and anti-power
politics. Philosophically, truth, universal brotherhood, unity
in diversity, secularism and non-violence formed the
premise of India’s foreign policy. Non-alignment, anti-
imperialism, and anti-war principles were considered
practical, egalitarian and realistic principles guiding the
foreign policy of India. In terms of ideologies, India’s
foreign policy derived its basis from Gandhism, Liberalism,
Democratic Socialism, and Internationalism. In these are
included the ideologies of Secularism, Nationalism, anti-
imperialism, and Anti-Racialism (N. Jayapalan, 2001).

A general idea of the foreign policy of India can be derived
from some of the statements made by Jawaharlal Nehru and
other Indian leaders on various occasions. According to
Nehru, “India does not seek domination over others and our
sole objective is to be left in peace to ourselves to solve our
problems and where possible to help and cooperate with
others. In doing so, we try not to be swept by passion and
anger and so maintain the temper of peaceful approach.”
The basic objective of Indian foreign policy has been the
maintenance of friendly relations with all nations of the
world. India will follow an independent policy keeping
away from the power politics of groups aligned one against
another. She will uphold the principles of freedom for
dependent peoples and will oppose racial discrimination
wherever it occurs. She will work with other peace-loving
nations for international cooperation and goodwill without
the exploitation of one nation by another. (N.Jayapalan,
2001)

The Panchasheel is the basis of India’s foreign policy.
Panch means ‘five’ and sheel means rule of conduct. The
Panchasheel of Nehru was first embodied by a treaty signed
by India and China on the issue of Tibet on 29" May 1954
(N.Jayapalan, 2001).

The five principles mentioned therein are :

® Mutual Respect for each other’s territorial integrity
and sovereignty

e Nonaggression

o Non-intervention in other’s domestic affairs

o Mutual benefit and equality

e Peaceful Coexistence
In the year 2015, under PM Narendra Modi leadership the
Panchamrit foreign policy ideology was introduced entitled

five main principles such as " samman" (dignity), "samvad"
(dialogue), " samriddhi" (shared prosperity), "suraksha"
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(regional and global security) and " sanskriti evam
sabhayata" (cultural and civilizational links)
(Correspondent, 2015). Irrespective of political governance,
the Indian foreign policy has a comprehensive framework
prioritizing peaceful coexistence and respect for
sovereignty. Though the present foreign policy of India is
challenged at times due to external aggression and due to
the volatile situations prevailing in the international arena,
from a geostrategic point of view, India’s eminence in the
international system is on an upscale since its 75 years of
independence.

Browsing through the ancient repository of knowledge,
from the Indian traditional literature, to trace the references
for the Indian foreign policy, one cannot overlook
“Arthashastra” written by Kautilya (also known as
Chanakya and Vishnu Gupta). This masterpiece was written
2000 years ago by a master strategist who was well versed
in vedas and adapts at creating intrigue and devising
political strategies. Arthashastra has 15 books covering
varied topics such as revolts and rebellions, the structure of
the state, consumer property laws, criminal investigations,
the penal system, prevention of conspiracies and
oligarchies, duties of the king, foreign policy, defense and
war, etc. A complete treatise of statecraft, the Arthashastra
is a testimony of Kautilya’s genius and foresight
(Muralidharan, 2020)

The Arthashastra advised the rulers to promote the welfare
of their people as they were the source of strength of a
nation. The use of diplomacy and political guidance was
propagated in preference to outright war. It also talked of
how every resource or element of national power should be
utilized by a ruler. With most modern nations looking at
issues through a similar prism, it is evident that the
Arthashastra is relevant in the 21 century (Muralidharan,
2020).

The Arthashastra and its tenets will continue to be followed
by nations as it deals with topics as diverse as politics,
interstate relations, military organizations, war-fighting,
intelligence, economy, trade practices, shipping and even
gender relations. The Mandala theory of the Arthashastra
speaks about the state and its concentric circles concept
where every state has its own perceived circle of friends
and enemies surrounding them. This brings us to the fact
that in the times of the current modern IR system, warfare
is not the only means of conflict dissolution rather peace is
better achievable through economic, diplomatic, and
political negotiations (Muralidharan, 2020).

Therefore it is very true to believe that Arthashastra can be
considered as a perfect guide to conducting inter-state
relations and diplomacy and hence the basic tenets and the
journey of India’s foreign relations can be studied
concerning the principles of Kautilya’s Arthashatra.
Furthermore, the ancient text can also be utilized to derive
potential solutions and reforms to be brought to India’s
Foreign Policy to develop a better comprehensive

framework.
FOREIGN POLICY ACCORDING TO THE
MANDALA THEORY

The Arthashastra has two overlapping points: (1) Protection
of the state implies inner security and general prosperity of
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subjects by great administration and by the rule of peace
and law; (2) Obtaining of the regions from others by
extension through amazing code of international strategy.
The most fundamental understanding of the Kautilyan
foreign policy is that (i) every state that is immediately
adjacent to it is an enemy, and (ii) a neighbor is a friend.
The state is not viewed as a single entity but rather as one
of the six essential components—the Kking, ministers,
fortified cities, countryside, treasury, and army—that make
up the state. The hypothetical examination of the Kautilyan
international strategy considers the lord's advantage as the
public interest since the ruler exemplifies every one of the
constituents of the state. Reasonably, the ruler who wishes
to overcome is the ‘vijigshu', the prompt adjoining lord is
the foe, and different rulers are either Center lords or
Unbiased rulers. Kautilya involves power as the main
determinant to make sense of his hypothesis. Through the
examination, the differentiation about respective relations is
the power condition, the two rulers perhaps similarly solid
or one more grounded or more vulnerable than the other.
The policy directive states that the king must wage war on a
weaker king while making peace with a king who is equally
powerful or stronger. (L.N, 2002)
The Mandala hypothesis shapes the premise of Kautilya's
international strategy. To put it another way, it is a world-
conquering theory. He has made it possible for Vijigishu,
also known as "the king who is desirous or aspirant to
world conquest,” to learn how to be a Chakravartin, also
known as a world conqueror. The Mandala hypothesis
depends on the international and geo-key supposition that
all adjoining states are adversaries and the's foe is the
regular partner. There are 12 kings in this circle of
kingdom, each with an explanation for the possible ways
they interact with one another. In this text, international
strategy is predominantly talked about from the angle of
Vijigshu and world victory, and it is summarized with the
Shadguna hypothesis for example "six overlap strategy or
six proportions of international strategy™ which resembles a
recipe to get the capability of Vijigishu for world victory.
This equation is related to the assumed Mandala hypothesis.
Shadguna’s hypothesis comprises of six vital positions that
can be utilized according to the interest of circumstance,
and one who will utilize them appropriately as the right
position on the perfect opportunity would turn into a world
vanquisher". The hostile and friendly states make up the
first two circles of states. The types of neighbors, the types
of allies, and the types of vassals were a more precise
classification of the same. Kautilya doesn't account for
power just regarding assets but rather likewise considers the
force of good order and decision-making (L.N, 2002). The
core values which oversee the Kautilyan hypothesis of
international strategy are
e a ruler will foster his state, and expand its
assets and power to empower him to leave on
a mission of outcomes.
o the adversary will be killed
e the people who help are companions
e a reasonable course will constantly be taken
on Harmony is to be liked than war
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e a ruler's conduct in triumph and overcome
ought to be simple.
The state's position is determined by how far along it is in
comparison to its neighbors. The most significant of a lord's
neighbor is the foe. The adjoining states additionally
incorporate the unfriendly states, the vassal expresses, the
partners, and the cradle states. Anyway, the primary
objective of the winner ought to be the adversary. Allies are
regarded as significant. They are referred to as the state's
constituent parts. A coalition depends on assisting. Indeed,
even a foe what helps' identity is fit to be with aligned with.
A partner who disregards a deal moves over to a foe, and
afterward returns back is to be decided with the most
extreme watchfulness. Both reckless bravery and spineless
submission are opposed by Kautilya. Subsequently,
harmony is to be liked to war. When the king's adversary's
relative power is unlikely to shift as a result of any action
and both remain at their current level, peace is
advantageous. The winner with his partners and vassals, the
foe with the comparable circle of lords alongside the
closely involved individuals like the Center and Impartial
rulers these are the entertainers in the show of discretion
and war. This timeless truth of Kautilya's science of
politics, or Arthshastra, was the principle of foreign policy
that states that nations should act in their own political,
economic, and military interests. Kautilya is generally
renowned for framing the Mandala hypothesis or the circle
of the states which comprises 6 realms:
*  Vijigishu: Burning for or
vanquisher
» Ari: whose region is infectious to Vijigishu, is a
characteristic foe.
* Mitra; is a partner of Vijigishu whose domain is
promptly past the adversary or ari.
« Arimitra; adversaries partner in a roundabout way is
foe, who is a prompt past partner.
+ Mitra and Mitra: are all within a short distance of the
enemy's ally.
* Mitra-Mitra Ari: It is a partner of the adversary's
partner arranged at quick past Mitra - Mitra.
The apparatuses are the six techniques for international
strategy. For understanding the extensive breadth of
Kautilyan international strategy, taking note of the
implications understood in these six words is fundamental. '
Samdhi', burying the hatchet, is characterized as going into
a concurrence with explicit circumstances, ie, finishing up a
deal. The point of harmony empowers the lord to safeguard
his acquisitions, advance the government assistance of the
state and make unions. ' Vigraha, or hostilities, is another
foreign policy tool. It is arranged into three sorts:
undeclared war, secret war, and open war. The battle, with
regards to international strategy, subsequently incorporates
all that from undertaking political hostility to taking on a
conflict. ' There are two strategies utilized in connection
with both peace and war: "Asana," or remaining silent, and
"Yana," or preparing for war. The last two of the six
techniques are extraordinary cases. ' Samsraya' is looking
for insurance from a more grounded ruler when
compromised. ' Dhvaidhibhava' is the strategy of burying
the hatchet with an adjoining ruler to seek after, with his

would be, world
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assistance, the arrangement of aggression towards another
(L.N, 2002).

Arthashastra is one of the prototypical compositions on
political theory and 'realpolitik’. The Mandala hypothesis is
at the center of Kautilya's conceptualization of state
undertakings, which is the hypothesis of power. The
interesting conversations on Rajmandala for example 'the
circle of realms', on the hypothesis of Shadguna, for
example, the sixfold approach or six measures, and on
discretion, incredibly include practically every one of the
parts of international strategy, which can be tracked down
significant even today. Kautilya's international strategy is as
yet legitimate in the circle of world legislative issues,
because the essential standards of international strategy
expressed by him, similar to battle for power, public
interests, collusions, aggression and discretion stay
unaltered unto the apocalypse. Accordingly, he is important
even in the period of ‘trans-current worldwide society.
(Karad, 2015)

APPLYING THE MANDALA THEORY TO INDIA’S
FOREIGN POLICY

In contemporary global relations, India is viewed as one of
the significant powers. India's rise as a key worldwide
entertainer depends on its global political posing, becoming
stronger, powerful social impact and an intense military
machine. Gifted by these resources India hypothesizes itself
as a characteristic worldwide pioneer. India's projection of
power, on the other hand, is not solely based on these
inheritances. There is a painstakingly developed key vision
that drives this expansionist stance. The fundamental
standards of Indian international strategy are believed to be
motivated by the international strategy standards
propounded by Kautilya. (Misra, 2015)

Principle of Anti-Colonialism - States that when a country
is under foreign rule, its wealth is taken away, it is
impoverished, and it is simply treated as a “"commercial
article.” India has consistently maintained the standards of
autonomy and has enrolled the enemy of expansionism as
one of its essential international strategy needs. Since
Freedom, it has battled effectively for decolonization in
Asia, Africa and different areas of the planet. India has
likewise challenged the semi-provincial way of behaving of
forceful neighbor China has on numerous occasions
encroached on the regional sovereignty of Asian nations
like the Phillipines, Indonesia, Vietnam in the South China
Ocean. It likewise featured how different exercises of
China, including its related ventures and different
supporting practices, could drive different nations of Asia
into an obligation trap, which could prompt neo-
imperialism. (Chatterjee, 2021)

Panchsheel - It involves the five standards of serene
conjunction, which was endorsed on April 29, 1954
between the states of the Tibet district of China and India
on tranquil concurrence. These are the standards of shared
regard of every others' regional uprightness and power,
shared peace, shared non-obstruction in one another' inward
undertakings, fairness and shared benefit alongside quiet
conjunction. Arthashastra likewise underlines on the public
safety of the country state and talks about the foundation of
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a government assistance state. Additionally, it upholds the
principles of universal sovereignty and freedom.
(Chatterjee, 2021)

Directive Principles of State Policy- The order standards
of the state strategy as set down in Article 51 of the Indian
Constitution specifies that the state will endeavor to keep
up with global harmony and security, adhere to worldwide
regulation and deal commitments and keep up with fair and
decent connection with different countries. A crucial
component of kautilya's foreign policy is the welfare state.
He accepted that homegrown and worldwide harmony
ought to be focused on over war and annihilation quickly.
(Chatterjee, 2021)

The Principle of Non-Alignment Since its independence,
India has adhered to the non-alignment principle, which
states that during times of peace, it will not serve as a
military base for any other nation or be aligned with their
military blocks. As such, it expects a place of positive lack
of bias. During the Cold War, India was one of the first
nations to establish the Non-Aligned Movement. It has
forever been in the essential interest of India that the
country ceases to favor one side during global debates,
rather it keeps a nonpartisan unprejudiced assessment for a
long-term benefit. (Chatterjee, 2021)

Foreign Economic Aid - India believes in supporting one
another's economic development. In the Arthashastra,
Kautilya describes four upayas—political tools—that are
universally applicable: sama, which means reconciliation;
daan, which means assistance or gifts; danda, which means
punishment; and bhed, which means disagreement. In the
context of international relations, the term "daan™ refers to
foreign aid, and one of the fundamental tenets of India's
foreign policy is to provide economic assistance to
countries in need. Financial assistance is a great way to
strengthen relationships with these nations. (Chatterjee,
2021)

The Nuclear Deterrence Policy - Kautilya sorted strength
into three wide regions specifically astuteness, sovereignity
and depository. To keep up with its solidarity, India
wouldn't sign Atomic Peace Settlement as it just permitted
countries which have made and detonated atomic weapons
before Jan 1, 1967 to hold those in the wake of marking the
arrangement. It disagreed with the discriminative idea of
the arrangement and effectively led atomic tests, Pokhran Il
in 1998, subsequently joining the rundown of atomic power
nations. In any case, in the wake of turning into a true
atomic power country, India thought of its Atomic
Convention, which depends on No first use, under which
India won't utilize its atomic power first, until and except if
constrained the accompanying two principal subjects,
which mirrors the shades of shrewdness upheld by Kautilya
: Credible minimum deterrence, in which deterrence theory
is applied and only the weapons necessary to prevent an
advisory from attacking are used, is used to avoid an
unnecessary arms race. (Chatterjee, 2021)

The Rajmandala theory forms the foundational basis for
Kautilya’s foreign policy analysis of welfare. Applying the
principles of the Mandala theory to India’s Foreign policy,
it is important to notice that India has always strived to
position herself as the ‘vijigshu’ who is consistently striving
to achieve the status of self-sufficiency and welfare for its
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subjects. India as the vijigshu encounters geostrategic
challenges and threats to its political sovereignity and
integrity from its immediate neighbors such as China and
Pakistan who act as the ‘Ari’. Scholars of International
relations have reiterated the fact of India’s dominance and
eminence in the South Asian region time and again.
Territorially, politically, and economically India has been
the forerunner for South Asian civilization and stability. In
this background, it is quite evident for the neighboring
powers such as China and Pakistan to consider India as a
potential threat and competition to their geostrategic goals.
Following the principles of the Mandala theory, India has
been prompt enough to ensure its ‘Mitra’ circle which
include the South East Asian neighboring countries, such as
Japan, Singapore, Malaysia, Indonesia, Phillipines,
Vietnam, Laos, Cambodia, and the Koreas. The India —
ASEAN relations date back over three decades and India
has been a significant trading, summit level, and dialogue-
level partner to the ASEAN. The India-ASEAN bonhomie
is indeed strategically significant for India to ensure a
secure Indo-Pacific from Chinese intrusion into the region.
Another significant geopolitical strategy adopted by India is
its membership in the QUAD (Quadrilateral Dialogue) with
the United States, Japan, and Australia. The QUAD is an
economic and political grouping that ensures the overall
development of the Indo-Pacific region. India’s
membership in the QUAD is by Arthashastra’s principle
maintaining ‘Mitra’ with the extended neighbors who act as
neutral states for the vijishu.

The present Indo-Russian equation can be understood in
terms of the relationship between the vijishu and Ari —
Mitra. Russia has been a historical ally of India since Indian
independence. Though the growing friendship between
China and Russia is a security threat to India, the Indo—
Russia cooperation on domains such as military and
defense equipment, and energy resources ensures for a
sustainable Indo—Russia friendship. Despite India being
criticized for its neutral stand on the ongoing Russia-
Ukraine conflict which is the aspect of ‘Asana’ under the
Arthashastra, India has consistently reiterated its opinion to
establish peace in the region. The European powers, the
Middle East, and the Americas can be considered as the
outermost circle to India’s sphere of strategic influence. But
even then, India has been prompt in collaborating with
these countries on important areas such as technology,
energy, green initiatives, defense, economy, soft power, etc.
The strong presence of the Indian diaspora in the above-
mentioned regions also adds to India’s influence in the
international system. The Arthashastra places special
emphasis on treaties signed between welfare states. The
importance of concluding treaties can be understood as per
the principle of ‘Samdhi’. In this context, India has been
historically successful in signing Peace and friendship
treaties and bilateral economic agreements with its
immediate neighbors as well as with significant world
powers. Treaties form the basis of International cooperation
and regularize global governance as well. The India-China
military standoff at disputed areas such as the Galwan
Valley, Doklam, Aksai Chin, and Tawang can be
considered as the manifestations of the concept of “Yana’.
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CONCLUSION

According to Chanakya, foreign policy is a tool at the hands
of the King who strives to be the conqueror or the
‘vijigshu’. Speaking in lines of this principle, all the Prime
Ministers of India have displayed different leadership styles
in leading the country’s foreign policy. India has now
shifted from an idealistic leadership to a realistic one. It is
also noteworthy that India’s foreign policy is largely
influenced by its leadership and all the leaders have
customized India’s foreign policy according to the changing
international environment and foreign policy challenges.
The foreign policy under the present Prime Minister
Narendra Modi is realistically motivated since the ultimate
foreign policy goal now is to project India as a potential
world power in all aspects by ensuring her national power
and status in the international forum. The visible way
forward for the Indian foreign policy is that India must
invest increased attention in balancing the threat from the
two-fold enemies in the South Asian region by improving
and sustaining her relations with the rest of her South Asian
neighbors and at the same time keep her ties with the world
powers intact as well. It is also pertinent to note that the
Arthashastra lays significant emphasis on ensuring a secure
welfare state for the subjects. Therefore it is imperative for
India at the moment insulate to herself from the internal
disturbances and conflicts within the nation which are
largely a result of structural issues such as unemployment,
poverty, and ethnic and religious polarization. India’s
foreign image can only be of relevance when the homeland
is put in order at the earliest before it is too late.
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Abstract: This study explores the perspectives of
teachers on promoting bilingual Commerce and
management in distance and online learning and
examines the associated challenges and opportunities.
Recognizing the diverse linguistic backgrounds of
students, Commerce, and management is considered a
means to enhance learning experiences. The study aims
to investigate teachers' attitudes, beliefs, and
experiences regarding the integration of Commerce and
management in distance and online learning
environments. It also provides potential remedies or
suggestions for the difficulties teachers have putting
multilingual approaches into practice. The research
methodology employed exploratory research, and data
was collected through an online questionnaire
distributed among teachers in autonomous, affiliated,
and university institutions in Chennai. The sample size
consisted of 100 teachers. The primary data collected
through the questionnaire was supplemented with
secondary data obtained from published and
unpublished research articles. The analysis of the
collected data revealed a high level of internal
consistency for the scale used in the study, as indicated
by a Cronbach's alpha value of 0.822. An analysis of
variance (ANOVA) was conducted to examine the
relationship between teachers' perspectives and their
employment status. The results showed a significant
relationship between teachers’ employment status and
their recognition of the value and importance of
promoting Commerce and management in distance
learning, as well as the challenges they face in
integrating bilingual Commerce and management.
Keywords: Commerce & Management, teachers’
attitude, learning, teaching, bilingual.

INTRODUCTION

The advent of distance and online learning, accelerated by
technological advancements, has revolutionized the
educational landscape. As we navigate the ever-evolving
field of education, it is crucial to consider the diverse
linguistic backgrounds of students and embrace Commerce
and management as a means to enhance their learning
experiences. The National Education Policy (NEP) 2020 in
many countries recognizes the importance of multilingual
education and emphasizes its integration into distance and
online learning settings. In this article, we delve into the

perspectives of teachers regarding the promotion of
Commerce and management in distance and online learning
and explore the challenges and opportunities associated
with this approach.

RECOGNIZING LINGUISTIC DIVERSITY IN
COMMERCE AND MANAGEMENT SUBJECTS

One of the primary benefits of Commerce and management
in distance and online learning is the recognition and
validation of students' diverse linguistic backgrounds.
Teachers play a pivotal role in creating an inclusive and
supportive learning environment that values the languages
spoken by their students. By acknowledging and
incorporating multiple languages in instructional materials,
assignments, and interactions, teachers can foster a sense of
belonging and enhance students' confidence in expressing
themselves in their native tongues.

ENHANCING LANGUAGE PROFICIENCY

Promoting Commerce and management in distance learning
also presents a unique opportunity to develop students'
language proficiency across different languages. Teachers
can leverage various digital tools and platforms to provide
resources in multiple languages, encourage collaborative
language learning among students, and offer language-
specific feedback. By doing so, they can support students'

language  development and  facilitate  effective
communication skills across linguistic boundaries.
CULTURAL ENRICHMENT AND GLOBAL

UNDERSTANDING

Commerce and management in distance learning goes
beyond language acquisition; it offers a gateway to cultural
enrichment and a deeper understanding of the world. By
incorporating diverse cultural perspectives and resources in
different languages, teachers can broaden students'
horizons, foster intercultural competence, and promote
global awareness. This can help students develop a more
nuanced understanding of various cultures, breaking down
barriers and promoting mutual respect and appreciation.

CHALLENGES AND STRATEGIES

Implementing bilingual Commerce and management in
distance and online learning does come with its share of
challenges. Teachers may face constraints in terms of
resources, language proficiency, and curriculum alignment.

Teacher Perspectives on Promoting Bilingual Commerce and Management in Distance and Online Learning
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However, by adopting innovative strategies, these
challenges can be overcome. Collaborating with language
experts, utilizing open educational resources (OERS)
available in  multiple languages, and establishing
partnerships with bilingual communities can provide
valuable support. Furthermore, professional development
programs and training sessions can equip teachers with the
necessary skills and knowledge to effectively implement
multilingual approaches.

STATEMENT OF THE PROBLEM

The promotion of Commerce and management in distance
and online learning is a topic of growing importance in the
field of education. As the educational landscape becomes
increasingly diverse, it is crucial to understand teachers'
perspectives on this approach and the challenges and
opportunities they encounter in integrating Commerce and
management into  distance and online learning
environments. This study aims to explore teachers'
viewpoints regarding the promotion of Commerce and
management in distance and online learning and to identify
the key factors that influence their ability to effectively
implement and support multilingual approaches.

OBJECTIVE

The objective of this study is to examine teachers'

perspectives on promoting Commerce and management in

distance and online learning and to understand the

challenges and opportunities associated with this approach.

Specifically, the study aims to:

e Explore teachers' attitudes, beliefs, and experiences
regarding the integration of Commerce and management
in distance and learning environments.
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e Investigate the challenges and barriers faced by teachers
in implementing bilingual approaches and identify
potential solutions or recommendations.

RESEARCH METHODOLOGY

Types of research Exploratory research

Sample Size 100 and equal questionnaires
distributed among teachers in
autonomous, affiliated university in
Chennai

Data Collection Questionnaire (Online Form)

Primary and
Secondary Data

Primary data was collected through a
questionnaire and secondary data
was procured from research papers,
unpublished articles,

Hypothesis

Based on preliminary research and theoretical frameworks,
the following hypothesis is proposed for this study:

H1: Teachers recognize the value and importance of
promoting bilingual Commerce and management in
distance and online learning and believe that it enhances
students' learning experiences and cultural awareness.

H2: Teachers face challenges in integrating bilingual
Commerce and management into distance and online
learning, including limited resources, language proficiency
barriers, and curriculum alignment issues.

Data Analysis
Table 1
Reliability Statistics
Cronbach's Alpha N of Items
.822 5

we can see that Cronbach's alpha is 0.822, which indicates a

high level of internal consistency for our scale.
Table 2
ANOVA
Autonomous - . . . .
Institution Affiliated Institution University = Sig.
Dimension Mean SD Mean SD Mean SD
Teacher’s Ability 3.406 1.1031 2.853 1.0768 3.000 1.3904 3.482 | 0.000
Teacher’s attitude 3.000 1.4368 2.500 1.0517 2.774 1.3835 3.687 | 0.000
Teacher’s value 3.219 1.3133 2.824 1.1670 3.323 1.3263 1.676 | 0.000
Teachers Beliefs 2.750 1.2952 2.676 1.3421 2.742 1.4135 703 0.000
Teacher’s experience 2.813 1.1483 2.706 1.3149 2.613 1.4301 2.022 | 0.000
Challenges and Barriers Mean SD Mean SD Mean SD F Sig.
Language learning Issue 2.844 1.0809 2.706 1.1942 3.000 1.1255 3.359 | 0.000
Communication issue 3.219 1.2632 3.118 1.2001 3.323 1.0766 1.684 | 0.000
High cost of leaning 5,19 | 15199 | 2529 1.2848 3194 13018 | 4510 | 0.000
teacher’s language skill

Source: Primary Data
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There is a significant relationship between teachers’
employment status Teachers recognize the value and
importance of promoting bilingual Commerce and
management in distance and online learning and believe
that it enhances students' learning experiences and cultural
awareness. There is a significant relationship between
teachers’ employment status Teachers face challenges in
integrating Commerce and management into distance and
online learning, including limited resources, language
proficiency barriers, and curriculum alignment issues.

FINDINGS

The findings support the hypothesis that teachers recognize
the wvalue of promoting bilingual Commerce and
management in distance and online learning and believe it
enhances students' learning experiences and business
awareness. Additionally, the study confirms that teachers
face challenges in implementing multilingual approaches,
including limited resources, language proficiency barriers,
and curriculum alignment issues. These findings highlight
the importance of addressing these challenges and
providing support to teachers in promoting Commerce and
management in distance learning. Further research and
interventions can focus on providing professional
development programs, collaboration with language
experts, and utilization of open educational resources in
multiple languages to address the identified challenges.

CONCLUSION

Teachers are at the forefront of fostering bilingual
Commerce and management in distance and learning
environments. By recognizing the linguistic diversity of
students, enhancing language proficiency, and promoting
cultural enrichment, teachers can create inclusive and
engaging learning  experiences. The NEP 2020
acknowledges the importance of multilingual education and
encourages its integration into distance learning. While
challenges may arise, teachers can leverage strategies,
resources, and professional development opportunities to
ensure the successful implementation of Bilingual
Commerce and management in distance and online
learning. By doing so, we can empower students, celebrate
their linguistic identities, and nurture a more inclusive and
interconnected educational landscape.
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Abstract:  This article reviews various
contributions from different parts of the world at
different times on challenges in
Entrepreneurship. Various aspects like skill sets
needed, environmental factors, Pandemic,
Innovation, Research and Development,
Influence of Gender on entrepreneurship are
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Introduction:

Entrepreneurship is a pivotal factor in the
development of the economy of any Nation. There
are many challenges in starting a business venture
and to survive in the highly competitive world.
There is no guarantee that customers will be loyal
and the needs of the customers wont change. These
external factors add to the challenges of internal
factors like the development of skills needed to
operate a business enterprise.

Review of literature

Nugroho, L., Badawi, A., & Hidayah, N. (2022)
examines the conditions and success tips of micro
and small women entrepreneurs during the Covid-19
pandemic. Their main findings of are as follows:
Micro and small women entrepreneurs face
constraints in various areas such as capital,
production, marketing, and bookkeeping. The
majority of these entrepreneurs operate within the
food and beverage sector, and the author suggests
that they can enhance their sales turnover amidst the
Covid-19 pandemic by adopting E-Commerce
platforms. Micro and small women entrepreneurs
face the dual responsibility of managing their
businesses and households, which presents a
significant challenge. The study highlights the
importance of family support in addressing this
issue. Additionally, it reveals that a considerable
number of micro and small women entrepreneurs,
specifically those in the age range of 25-35, have
attained an education level beyond senior high
school.
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Abrham, J., Bilan, Y., Krauchenia, A, &
Strielkowski, W. (2015) investigate the applicability
of the Intertemporal Substitution Hypothesis (ISH)
within the context of small businesses in Belarus.
The existing research literature suggests that similar
to findings in the US, UK, Ivory Coast, and Poland,
there is no empirical evidence supporting the ISH in
the case of Belarusian SMEs. Moreover, sector-
specific variations indicate that the ISH mostly holds
true for businesses where there is a potential
substitution between labor and leisure. Interestingly,
the analysis reveals that female labour supply
elasticity tends to be higher than male labour supply
elasticity. However, the presence of negative wage
elasticities raises concerns about the validity of the
life cycle approach to labour supply analysis.
Furthermore, the study highlights that the weak
implementation and enforcement of existing laws
and regulations in Belarus are likely to restrict the
successful functioning of private Small and Medium
Enterprises (SMES).

Papulova, Z., & Mokro§, M. (2007) emphasize the
significance of managerial skills and knowledge
acquisition for small enterprises. Small enterprises
play a crucial role in driving economic development,
thus warranting encouragement and support. The
successful operation of any enterprise relies on the
possession of managerial skills and knowledge.
Acquiring these skills can be accomplished through
both theoretical understanding and practical
experience. However, small entrepreneurs often face
resource limitations that hinder their ability to invest
in learning these essential skills.

Chesbrough, H., & Crowther, A. K. (2006) delve
into the concept of Open Innovation and its
applicability across industries beyond high-
technology sectors. Innovation is recognized as a
crucial factor for success, especially in response to
evolving market requirements and intensified
competition. It is worth noting that Open Innovation
concepts are already being utilized in a diverse range
of industries, and it should not be solely seen as a
strategy for outsourcing research and development
(R&D) activities. Instead, the concept of Open
Innovation holds value as a broader framework for
driving industrial innovation, extending beyond the
realm of high-tech sectors.

Challenges in Entrepreneurship



However, it is important to consider specific
environmental conditions that may facilitate the
diffusion of Open Innovation  concepts.
Additionally, organizational inertia could present
challenges in implementing and embracing changes
associated with Open Innovation. Understanding
and addressing these sources of inertia is crucial
when operating in an Open Innovation context.

Austin, J., Stevenson, H., & Wei-Skillern, J. (2006)
critically examine the distinctions between social
entrepreneurship and commercial entrepreneurship,
and put forth a modified framework for social
entrepreneurship. The authors argue that the driving
factor behind the framework for social
entrepreneurship should be the social purpose itself.
They suggest that financial and human resources
should be viewed as separate and distinct variables
within this framework. Additionally, it is crucial to
take into account contextual forces when analysing
social entrepreneurship. However, the authors
caution against a potential trap where the sole focus
becomes furthering the organization's own goals,
sometimes at the expense of creating social value.
They propose that social value creation can often be
more effectively achieved by looking beyond the
boundaries of the organization.

Austin, J., Stevenson, H., & Wei-Skillern, J. (2006)
also highlight the need for an adapted framework
that places the social purpose as the central driver,
acknowledges the distinct roles of financial and
human resources, and takes into consideration the
contextual forces influencing social
entrepreneurship. They also emphasize the
importance of prioritizing social value creation over
organizational goals and recognizing opportunities
outside of organizational boundaries for generating
social impact.

McMullen, J. S., and Shepherd, D. A. (2006)
examine the influence of uncertainty on economic
theories of entrepreneurship and introduce a two-
stage conceptual model of entrepreneurial action.
They highlight the importance of considering
knowledge and motivation together in economic
theories of entrepreneurship. They argue that
theories at the systemic level should be reinterpreted
and applied to the individual level of analysis.

Additionally, the authors emphasize the need for
future theoretical development and empirical testing
to give equal attention to both knowledge and
motivation in order to advance the understanding of
entrepreneurship. However, the proposed two-stage
model of entrepreneurial action may not be
universally applicable to all contexts. Furthermore,
reconciling the ontological assumptions inherent in
economic theories of entrepreneurship could present
challenges.
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Howells, J. (2006), in an examination and synthesis
of the literature on innovation intermediation,
propose framework and typology outlining the
various roles of intermediaries in the innovation
process. The author highlights that intermediaries
offer a broader, more diverse, and comprehensive
range of services to their clients in the innovation
process than previously acknowledged. Over time,
the scope of services provided by intermediaries has
expanded. Moreover, intermediaries can contribute
significant systemic value in terms of policy within
an innovation system. However, caution is advised
when classifying and describing an organization
solely as an "innovation intermediary”. It is
important to consider that the success of
intermediaries within the larger scientific system
may create institutional inertia, potentially leading
to challenges in sustaining the strength and
dynamism of the system in the long run.

Dhanaraj, C., & Parkhe, A. (2006) discuss the role
of hub firms in creating and harnessing value from
their networks by managing knowledge mobility,
innovation appropriability, and network stability.
The authors find that hub firms fulfil distinct roles
compared to peripheral actors within a network.
They argue that network theory should shift its focus
from position and structure to action and process, in
order to capture the dynamic nature of networks.
Additionally, network stability should be
incorporated into the analysis of networks to obtain
a more comprehensive understanding.

However, there are counterarguments to consider.
Some argue that the dichotomy between
orchestrators and  peripheral  actors may
oversimplify the complexity of network dynamics.
Furthermore, the framework presented in the study
may not adequately address issues of reverse
causality, whereby the actions and decisions of
peripheral actors may influence the role and
behaviour of hub firms.

Gassmann, O. (2006) explores the concept of open
innovation along with its associated trends and
streams. The author highlights several key insights.
Firstly, drivers of open innovation include
globalization, the intensity of technology,
technology fusion, the emergence of new business
models, and the leveraging of knowledge. Open
innovation encompasses various perspectives such
as the global spread of innovation, R&D
outsourcing, early integration of suppliers, user
innovation, and the external commercialization and
application of technology. Additionally, companies
can reap the benefits of open innovation by
accessing external sources of knowledge and
innovation, establishing differentiated relationships
with suppliers, and exploiting intellectual property
externally.

Challenges in Entrepreneurship



However, counterarguments exist in relation to open
innovation. It is contended that not all industries
lend themselves well to open innovation, as some
industries require the safeguarding of technology
and the restriction of knowledge proliferation.
Additionally, open innovation can be challenging to
manage, as it necessitates strong relationships with
suppliers and the ability to embrace outside thinking.

Covin, J. G., Green, K. M., and Slevin, D. P. (2006)
examine the impact of strategic process variables on
the relationship between entrepreneurial orientation
and the growth rate of firm sales. Their findings
indicate several important insights. Firstly, the
positive relationship between entrepreneurial
orientation and sales growth rate is strengthened
when firms employ autocratic decision-making and
adopt an emergent strategy formation process.

It is observed that effective entrepreneurial firms
tend to have a strategic process that leans towards
autocracy rather than consensus. Additionally, it is
recommended that entrepreneurial firms adopt an
emergent approach to strategy formation, as it
enables them to fully realize the benefits of their
innovative nature.

However, it is worth noting that the failure of a firm
to learn from its strategic mistakes can have a more
detrimental impact on the future performance of
conservative firms compared to entrepreneurial
firms. Further research is encouraged to delve into
the phenomenon of learning in entrepreneurial firm
contexts, particularly where innovation failures may
be common.

Ahl, H. (2006) examines the limitations of existing
research on women's entrepreneurship, and proposes
new avenues for research to encompass a broader
and more comprehensive understanding of women's
entrepreneurial endeavours. Their findings suggest
that current research on women's entrepreneurship
often perpetuates the notion of women as secondary
to men and portrays women's businesses as less
significant.

To overcome these limitations, the article suggests
pursuing new research directions that do not
reinforce  women's subordination, but instead
encompass a wider range of perspectives on
women's entrepreneurship. The article adopts a
social constructionist or post-structuralist feminist
stance and utilizes the term "gender" in its original
sense, referring to its socially constructed nature.

Importantly, the article does not assume inherent
differences between men and women; rather, it
posits that gender is a performative aspect rather
than an inherent characteristic. Furthermore, the
article does not assume that differences between
men and women necessarily have social
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consequences. It highlights that the assumption of
significant sex differences lacks substantial
scientific evidence, but has significant and far-
reaching implications for power dynamics between
men and women.

West and Gallagher (2006) explore the difficulties
associated with implementing open innovation and
how firms can leverage open-source software to
support their innovation strategies. The main
findings of the article can be summarized as follows:
Firstly, firms must possess a certain level of
intellectual property (IP) in order to target a valuable
segment of the market or engage in trade with other
firms. Additionally, firms need to foster an open
culture that embraces external innovations and
fosters trust between collaborating organizations.

Furthermore, it is recommended that firms have a
combination of legally protected IP and absorptive
capacity to effectively pursue open innovation
initiatives. However, they highlight that the growing
conflict over patents can pose challenges for firms,
as patent litigation can significantly impact those
without defensive patents. Additionally, firms with
lower levels of research and development (R&D)
intensity and internal innovation may not be actively
pursuing open innovation strategies.

Weerawardena, J., & Mort, G. S. (2006) presents a
comprehensive review of the existing literature on
social entrepreneurship and propose a bounded
multidimensional model to capture the essence of
social entrepreneurship. The authors emphasize that
social  entrepreneurship  encompasses  several
dimensions, namely innovativeness, proactiveness,
and risk management. They argue that social
entrepreneurs should prioritize proactive and
responsive environmental management strategies
while continuously monitoring governmental policy
initiatives.

Furthermore, social entrepreneurial organizations
should cultivate a culture that promotes
innovativeness, proactiveness, and effective risk
management. The authors suggest that the proposed
model would benefit from further refinement and
empirical testing, preferably through the inclusion of
diverse samples from various countries and sectors.
Additionally, they express concerns about the
potential negative impact of increased marketization
and the adoption of market-based management
models on the fundamental ideals and values of
social enterprises.

Challenges in Entrepreneurship
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Conclusion

With the dynamic world scenario and unexpected
changes happening in the environment, it becomes
unavoidable to get equipped through the investment

of

time, money, and labour in developing

managerial skills and in research and Development
to come up with innovative and creative solutions to
business problems.
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Abstract: Emerging challenges related to the
environment and exploitation of resources has remained
largely focused on increasing profitability, raising the
growth of GDP, increasing the availability of goods and
services to consumers and improving the living
standards of people. Greenhouse gas (GHG) Emissions
play a crucial role in raising the temperature of our
earth. Carbon dioxide (Co2) emissions are main driver
of global climate change. To avoid the dangerous
impacts of climate change, the world needs to
immediately reduce the CO2 emissions. The
responsibility needs to be shared between individuals,
regions and countries. This article tries to provide some
insights on GHG, and ways in which Carbon dioxide
emissions are compared by year, country and sector. All
these led the world to open carbon markets.

Key Words: Green House Gas (GHG), Climate Change,
Carbon di oxide (Co2), Global Warming.

Introduction

Emerging challenges related to environment and
exploitation of resources has remained largely focused on
increasing profitability, raising the growth of GDP,
increasing the availability of goods and services to the
consumers and improving the living standards of people.
When the needs got intensified in greater magnitude
towards goods and services there is no need to intensify
the marketing efforts, which resulted in creating new
products and services and to make them marketed. To put
it differently, the marketing concepts developed in the west
were one of the reasons for increased business activity. As
a result of the market capitalism, new products, new
services, new style of delivering the goods and services
have emerged. This led to global warming.

Review of Literature:

AL.Gore made the subject of global warming to be
felt as a reality in his documentary on ’An Inconvenient
Truth'. Rajendra Pachaury, headed the IV Inter
Governmental Panel on Climate Change (IPCC) in the
United Nations and the report was published in 2007 and it
made to address the issue of global warming - An urgent
international agenda. The net result of climate change
would be human peace and it is justified in getting the
Nobel Peace Prize. One more master piece in the subject
was Economics of Climate Change by Nicholas Stern, who
outlined the impact of climate change on the economies.

An Inconvenient Truth (2006) American
documentary film directed by Davis Guggenheim and it
was about former United States Vice President Mr.Al Gore.
The director educated citizens about pollution and global
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warming by his own experience and portrayal made in the
film. He had documented his ideas of his efforts which
coincided with the thinking of the producer on the opening
of The Day After Tomorrow.

The Hindu (2016) reported that Car-pooling is
one of the best ways to reduce carbon Emissions due to
vehicles. He also added that the school and college Students
Suggested Ways to Reduce Global Warming. He stated that
if global warming continued to increase at a faster rate, we
might be under big trouble.

The Bruntland Report (1987) on sustainable
development UNWCED report of the World Commission
on Environment and Development highlighted about the
Per capita annual tonnes of carbon emissions and the
variability (CO.e t/person). USA was ranked first in terms
of emission of GHG (2002, 24.09).

Douglas Dockery., et All (1993) reported the
association between air pollution and mortality rates. This
Journal stated the problem of air pollution and its direct
linkage between various ailments. The GHG emissions and
the impact on people in USA were discussed in this journal.

Jayanta Ghosh Roy.,et All (2007)worried about
the concentration of carbon in the atmosphere and its
devastating consequences in general and melting
Himalayan glaciers in particular. They identified four major
areas of source of emissions namely energy, transport,
agriculture and Industry and recommended the de-
carbonisation in each of the four sources and opined that
constitutional provision is the need of the hour.

Environment & Lsquo (2012), a Hollywood Film
released to reduce Carbon Footprint. The film is about
neutralizing the greenhouse gases /carbon emissions and
they made their film by greening their sets. They had taken
measures in buying carbon credits, using alternative fuel
such as solar power and reduced or recycled their
production waste.

Schapiro (2014) in his book Carbon Shock,
explained about the carbon, ever-changing world, and the
greenhouse gases. He also explained about the rules and
disrupts, and to find new ways to reduce the GHG
emissions.

The Hindu (2015) reported the ways through
which India could display bold leadership by imposing the
penalty i.e., penalising the carbon emitters by way of
imposing carbon tax on all fossil fuels in proportion to
carbon dioxide emissions. He also reported that the rise in
oil prices was almost 60 per cent in 2015. This created a
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positive impact for oil-importing countries like India. But
Russia and Iran were hit being oil-producing nations.

Rajagopalan and Deepa, (2017) the authors
explained that how Global Warming had increased the
Earth's average surface temperature due to effect of
greenhouse gases, such as carbon dioxide emissions from
burning fossil fuels or from deforestation, which trapped
the heat that would otherwise escape from Earth and how
the United Nations had adopted the Kyoto protocol. Amid
this back ground, this paper endeavours to study the
overview of the flexibility mechanism available for the
developed world and an analysis of the activities in the
carbon markets and the transaction in carbon credits and
exercise done by the World Bank.

Brown (2017) reported that the China is engaged
in converting coal into natural gas and allied works. This
conversion of coal into natural gas could prevent tens of
thousands of premature deaths every year. He reported that
at the same time, it might undermine efforts to rein in
carbon/greenhouse gas emissions.

United Nations Framework Convention on
Climate Change summit (2017) on Emission Trading, the
report stated that the limits set by the Kyoto Protocol on
greenhouse gas emissions are a way of assigning monetary
value to the earth's atmosphere which is shared by all
nations.

World Bank Report (2022) stated that there are a
total of 68 Credit Pricing Initiatives in the world which
includes 34 ETS and 37 Carbon Taxes which are
implemented by the countries. Carbon credit markets went
upto 48% in 2021 and the total number of credits issued
went from 327 million to 478 million.

Statement of the Problem

The World is facing the biggest challenge of
Global warming resulting in Climate change. As stated in
World Bank Report (2022), all the developing countries
are facing various issues such as pest invasions, severity
of floods, high variations in temperature etc. In order to
minimise these issues, the study on the carbon emissions
has become necessary for the researcher. Only then a
solution can be obtained to reduce emissions.

Objectives of the Study

1) To study the Green House Gas Emissions year wise.

2) To analyze the Carbon di oxide emissions year-wise,
country wise and sector-wise.

Scope of the Study

The scope of the topic is multidisciplinary in
nature and the study is restricted to GHG emissions and
concentrates only on Carbon dioxide Emission year, sector,
and country-wise to understand the cause of the rise in
temperature.

Study Period

The period of the study for GHG is from 1990 to 2020
December.

Methodology

The study is centered on secondary data only, to cover the
Greenhouse gas emissions and carbon dioxide emissions
with countries, sectors, and years. A simple and descriptive
analysis was made with the help of Simple averages and
Percentage analysis.
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Global Warming:

Global Warming is the increase of Earth's average
surface temperature due to the effect of greenhouse gases,
such as carbon dioxide emissions from burning fossil fuels
or from deforestation, which trap heat that would otherwise
escape from Earth. Global Warming has the dooming
effects of melting the polar ice caps, thermal expansion of
water leading to an increase in the average sea levels,
depletion of the ozone cover and natural calamities. Sea
Levels have risen by 20 cm over the last 130 years and are
expected to rise by 1ft to 5ft in the next 100 to 300 years,
which could send parts of countries like Bangladesh,
Maldives, Egypt, and Kiribati, Tuvalu or even cities like
Shanghai, Tokyo, Mumbai, London and New York under
water. Scientists have identified the cause as increase in
Green House Gas emissions, depletion of Forests, Fossil
Fuel and Industrial Emission.

Green House Gases:

Greenhouse gases are simply gases in the atmosphere, that
serve to warm the earth by trapping and re-emitting long
wave radiation that is emitted by Earth and such a warming
effect is called Greenhouse effect. Carbon dioxide,
methane,  nitrous  oxide,  hydrochlorofluorocarbons
(HCFCs), hydrofluorocarbons (HFCs) and ozone are the
major GHG. Carbon dioxide (COy) plays a vital role in the
greenhouse effect on earth. Without the normal proportion
of 0.03 percent, our planet would be 33 degrees cooler than
the mean average temperatures but the real concern is
increased concentration of CO; and the resultant Global
warming and Climate change. When the natural
phenomenon of Greenhouse effect is intensified by more
gasses, especially Carbon dioxide, with the trapping and
reemitting the earth becomes warmer. It is proved beyond
doubt that human activities were dominant factor in
contributing to the warming effect of earth. The GHG
emissions from 1990 to 2019 is presented in the Table-1.

TABLE-1
GLOBAL GREEN HOUSE GAS EMISSIONS

Total Green House Total Green House

Year Gas Emissions Year Gas Emissions

(kt of CO2 (kt of CO2

equivalent) equivalent)
1990 3,06,14,250 2005 3,89,37,990
1991 3,07,61,180 2006 4,00,66,990
1992 3,06,78,770 2007 4,13,87,310
1993 3,08,19,730 2008 4,17,06,170
1994 3,11,05,680 2009 4,12,64,330
1995 3,18,90,420 2010 4,33,87,310
1996 3,24,67,960 2011 4,46,37,130
1997 3,28,55,850 2012 4,51,64,500
1998 3,30,88,070 2013 4,58,50,350
1999 3,32,82,050 2014 4,61,43,840
2000 3,41,64,520 2015 4,60,85,310
2001 3,45,45,850 2016 4,62,64,070
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2002 3,49,86,570 2017 4,70,31,820 It is to be understood that the Green House Gas

emissions during 1990 were 3,06,14,250 Thousand Tonnes

2003 3,62,58,310 2018 4,79.80,470 of CO; equivalent. After a decade, it was 3,41,64,520
2004 3,77,46,000 2019 4,81,16,560 Thousand Tonnes of CO, equivalent, in 2000. In 2010, it
Source: Collected from data available in Climate Watch stood at 4,33,87,310 thousand Tonnes of CO; equivalent. In
Historical GHG Emissions, 2022, Washington DC: World the year 2019, it went up to 4,81,16,560 Thousand Tonnes

of CO; equivalent. Out of all the GHG Emissions, the
Carbon dioxide Emissions are the major source of global
warming. Global carbon dioxide emissions from 1990 to

Resources Institute. The World Bank.

2019 are listed below for the purpose of a clear
understanding of CO; emissions trend each year and is
presented in the below Table-2 and Figure-2.
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Figure: 1 Global GHG Emissions (Tonnes of CO2

Equivalent, thousands) (Source: Table-1) Figure: 2 Global Carbon Dioxide Emission (Kt)

(Source: Table 2)

TABLE-2
Global Carbon Dioxide Emission
Year World CO2 emissions Year World CO2 emissions (Kt) Year World CO: emissions
(Kt) (Kt)

1990 2,06,07,832 2001 2,37,07,262 2012 3,24,44,192
1991 2,07,99,343 2002 2,40,54,448 2013 3,30,53,847
1992 2,07,41,661 2003 2,561,43,944 2014 3,30,85,192
1993 2,08,74,105 2004 2,63,19,528 2015 3,29,43,428
1994 2,09,83,787 2005 2,73,25,257 2016 3,29,40,650
1995 2,15,82,843 2006 2,82,23,539 2017 3,33,51,608
1996 2,20,39,447 2007 2,93,12,213 2018 3,40,41,046
1997 2,23,94,055 2008 2,95,74,921 2019 3,64,41,387
1998 2,25,09,780 2009 2,92,53,758 2020 3,40,40,000
1999 2,26,15,863 2010 3,10,31,799

2000 2,33,11,806 2011 3,20,04,028

Source: Collected from data available in CAIT Climate Watch. 2020. GHG Emissions. Washington, DC: World Resources
Institute & The World Bank.
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It is to be noted that the CO, emissions across the globe was
2, 06, 07,832 Kt in the year 1990 and after a decade it
increased to 2, 33, 11,806 Kt in the year 2000. There is a
constant increase in emissions over a decade. In the year
2010, the CO, emissions stood at 3, 10, 31,799 Kt which
stated the gradual increase in emissions which in turn
heated up the earth's temperature leading to global
warming. After a decade, in 2020, the emissions stood at 3,
40, 40,000 Kt which is the result of the rise in temperature
of our planet Earth.

Increased economic activity, commercial activity, and
exponential growth through market mechanisms with the
help of mechanisation and industrialization made excessive
requirements for energy. Energy-driven development drives
the demand for fossil fuel which resulted in more carbon
emissions. In this context, it is very helpful to know about
the global sectoral carbon emissions in all these years and is
presented in the following Table 3 and Figure. 3.
TABLE -3 Global Carbon Emission by Sectors (2020)

S.No Sectors Percentage %
1 Power 44.4
2 Industry 22.4
3 Surface Transport 20.6
4 Homes 5.6
5 Building 4.2
6 Aviation 2.8

Source: Collected from data available in CAIT Climate
Watch. 2020. GHG Emissions. Washington, DC: World
Resources Institute & The World Bank.

Figure: 3 Global Carbon Emission by Sectors % (2020)
(Source: Table 1.4)

It is observed that the Power sector is the dominant
sources of emissions (44.3%) and non-energy sectors
accounted for the balance of 65.7%. Next to power sector,
Industrial sector is at 22.4% and Surface Transport is at
20.6%. The remaining sectors such as Homes are at 5.6%,
Building at 4.2%, followed by Aviation at 2.8 %. It is well
evidenced from the above that carbon emission intensity is
a man made one. Since it is a global phenomenon, a wise
mind would normally search for emission details among
countries regarding carbon dioxide emission and is
presented in Table 4 and Figure 4.
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Countries | COz2 Emissions Percentage %

China 10,17,46,81,100 28%

United States 5,28,46,96,657 15%

EU-28 3,28,67,84,536 9%

India 2,61,64,48,820 7%

Russia 1,67,83,66,791 5%

Japan 1,10,66,64,426 3%

gz)ﬁtries 12,29,37,45,250 34%

World 36,44,13,87,580 100%

Table 4: CO2 Emissions by the Countries (2019)

Source: Collected from data available in CAIT Climate
Watch. 2020. GHG Emissions. Washington, DC: World
Resources Institute & The World Bank.

(0, Emissions by the Countries (2019)

802 Emissions & Percentage %

14,00,00,00.000
12,00,06,00,000
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Figure: 4 CO2 Emissions by Countries (Source: Table-
4)

It is observed that the total of carbon dioxide
emissions of the world in 2019 were 36,44,13,87,580
million metric tonnes. One more interesting phenomena
noticed is that in the 20th century the emission of carbon
started accumulating in a greater magnitude.28% CO;
emissions are done by China, 15% of emissions created by
the United States, 9% by the EU-28, 7% by India, 5% by
the Russian Federation, 3% by Japan, and 34% by other
countries indicating that these countries were responsible
for the warming of Earth to a greater extent. , It is the
endeavor to focus on the dominant greenhouse gas carbon-
dioxide which constituted more than 80 per cent in the
gases, which ought to be normally at 0.03 percent. The
increased proportion of carbon in the atmosphere was cited
as the vital culprit for the warming of earth.

It is to be observed that there was a gradual
increase in Greenhouse gases all these years from 1990 to
2018, slowly increasing the temperature of our planet
leading to global warming. In the year, 2020, after COVID-
19 pandemic situation, the crisis in the climate changed
because of Covid 19 and the Emissions stood at
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3,40,40,000 Kt of Carbon Emissions. The COVID has Southern United States Newspaper The Daily
caused a decrease in GHG emissions in the year 2020, News, Apr 24, 2017.

which is again a temporary one only because of lockdown 11. United Nations Framework Convention on
due to Covid 19. All these Emissions made countries to Climate Change, 2017

deal with carbon markets. Global Commerce has included a
wholly new business that is expected to develop into a very
big commodity market. This led to the rise of carbon
markets.

12. State and trends of carbon pricing, The World
Bank, 2022.

Conclusion: Global warming has led to drastic change of
climate in many countries. the Green House Gas emissions
during 1990 were 3,06,14,250 Thousand Tonnes of CO;
equivalent which was the growing stage of countries
towards development and industrialization and it peaked in
2019. The Carbon emissions across the globe also peaked
in 2019 which went up to 4,81,16,560 Thousand Tonnes of
CO; equivalent. After COVID-19 pandemic situation, the
crisis in the climate changed because of Covid 19 and the
Emissions stood at 3,40,40,000 Kt of Carbon Emissions in
2020. The Power sector is the dominant sources of
emissions (44.3%) and non-energy sectors accounted for
the balance of 65.7%. being the Aviation at 2.8 % at its
lowest. Among the countries, 28% CO, emissions are done
by China which is the highest and 3% by Japan. Carbon di
oxide emissions have a strong link between prosperity and
standard of living of people. People must be aware about
rise in temperature and must work together. The carbon
emissions need to be stabilized to reach net zero emissions.
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Abstract: Generation Z, the population cohort born in
between 1997 — 2012, was in line to inherit a strong
economy with record-low unemployment. But it has
become implausible since COVID-19 has reshaped the
country’s social, political, and economic landscape.
Rather than looking ahead to a world of possibilities,
Gen Z now peers into a volatile future. Similar to the
millennials who came of age during the Great Recession
generation Z is also arming themselves to face the
recession that is brewing. This being one side of the coin
there’s a plethora of investment knowledge and avenues
now being made available with a touch of the screen on
the other side. This article proposes to unravel the
important conundrum that Gen Z face that has the
power to shape the rest of their life. How financially
informed are they? How do they perceive risk and
return and more importantly how and where are they
going to invest or save their money?

Key Words: Generation Z, Financial
Investment Perception and Investment Choices.

Literacy,

INTRODUCTION

Gen Z generally about the generation born between 1997 —
2012 has a unique demographic contour. These Digital
Natives live their lives online and don't know life before the
internet. They're linked with different characteristic traits
similar to being self-driven, seeking a diverse community,
largely cooperative, sociable, and facing psychological
challenges. Financial mindedness is another core
idiosyncrasy of Generation Z. Most of them grew up
watching the millennial generation struggle financially
during the Great Recession and having themselves lived
through the pandemic, this generation is driven by
pragmatism and security.

Gen Z quantum to roughly 1/ 3rd of the World’s population
and is anticipated to represent 27 percent of the pool by
2025. At the work front, they demand further autonomy,
diversity, flexibility, and meaning from work. They are in a
constant hunt for a positive work culture. Though they
consider salary as the most important factor in deciding on
a job, they under-prioritize pecuniary benefits more than
any other generation and highly value recognition. In light
of these developments, it's important to understand how
Generation Z - the workforce of the future, manage their
finances to survive this unpredictable future and fulfill their
aspirations.
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REVIEW OF RESEARCH AND DEVELOPMENT IN
THE SUBJECT:

Novia Utami, Marsiana Luciana Sitanggang, (2021)
“The Analysis of Financial Literacy and Its Impact on
Investment Decisions: A Study on Generation Z in Jakarta”
This study aims to understand financial literacy and
investment behavior of Gen Z in Jakarta, Indonesia. The
relationship between financial literacy and investment
decisions was analyzed using statistical techniques and it
was concluded that financial literacy significantly
influenced the investment decisions of Gen Z in Jakarta.
Riska Rosdiana (2020) “Analysis of Investment Interests,
Motivation, Social Environment, Financial Literacy
(Comparative Study of Generation Z and Millennial
Generation)”. The results of this study indicate a significant
difference between financial literacy, motivation, social
environment, and investment interest in Generation Z and
Millennial Generation.

Amit Kumar Nag & Janil Shah (2022) “An Empirical
Study on the Impact of Gen Z Investors' Financial Literacy
to Invest in the Indian Stock Market” This study used
Attitude toward investment and perceived behavioral
control as the mediating factors related to investment, while
social factors and subjective norms were considered as
independent factors. It was concluded that financial literacy
had the highest positive effect on investment intention in
the stock market.

Kavya Clanganthuruthil Sajeev, Mohd Afjal, Cristi
Spulbir, Ramona Biriu, Ion Florescu (2021) “Evaluating
the Linkage between Behavioural Finance and Investment
Decisions Amongst Indian Gen Z Investors Using
Structural Equation Modeling”.  Structural equation
modeling was employed to analyze the behavioral biases
such as financial literacy, risk attitude, herding, and
information search to study the linkage. The results indicate
that biases such as financial literacy, risk attitude, and
information search have a positive and significant impact
on the decision-making of investors.
SIGNIFICANCE OF ANALYSING
BEHAVIOUR

Knowledge of how Gen Z allocates their wealth will be of
paramount interest to several entities such as employers in
determining the compensation packages, financial
institutions and decision-makers in designing innovative
financial instruments, Regulatory authorities in undertaking
policy decisions, Financial Intermediaries in improving
financial information and trust in the investment market and
the Economy as a whole by way of capital formation.

GEN Z
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INVESTOR PERSONAE

The financial tendencies of Generation Z were primarily
shaped by the effects of COVID-19 and the consequent
inflation. As such they are very practical and realistic when
it comes to decision making. The majority are in the early
stages of their career graph and have limited disposable
income. They are not only tech savvy but also money savvy
leaning largely towards risk aversion. They are highly
confident of their ability to multiply their earning to meet
all their future needs and ambitions. They strive for stability
through job permanence, healthy spending habits, and smart
investment choices. They are excellent team players who
also prefer to showcase their entrepreneurial abilities as
individual contributors.

FINANCIAL LITERACY

This first generation of digital natives has abundant
information available at their fingertips which they can use
for self-paced learning and acquisition of financial know-
how. But they seem to rely more on parents for financial
information and advice. This is slightly alarming since their
parents/parental figures are probably millennials who took
huge financial hits during the Great Recession. Gen Z is
expected to have the highest-ever purchasing power when
compared to millennials. The changing dynamics of the
financial ~markets, sophisticated investment choices
available, and the complexity of investment decisions that
Gen Z face today are difficult to surmount by the
knowledge boasted by their predecessors. Therefore, there
is an urgent need to curate custom-made financial literacy
programs for Gen Z and empower them to make
knowledgeable financial decisions. The focus of these
financial literacy programs should be on budgeting,
investment vehicles, risk-return trade-offs, effects of
inflation, time value of money, transaction costs, retirement
planning, taxation, debt management, and the importance of
maintaining an impeccable credit record.

INFORMATION SOURCES

A recent study conducted by the ‘Finra Investor Education
Foundation’ on Gen Z and Investing suggests that both
investors and non-investors trust information sources that
provide clear explanations of information relevant to their
current situation, Influencers sharing their success stories of
investment also hailing from similar backgrounds as
themselves, recommendations from trusted authorities or
verified accounts that are not engaged in any promotional
gimmicks.

College or university education also plays a crucial role in
providing formal financial knowledge that ultimately steers
them towards investing. Other trusted sources of
information include family and friends, financial
professionals and companies, Internet searches, company
websites, social media podcasts, blogs, vlogs and financial/
banking apps. It is evident that this generation is capable of
collating data from varied online and offline sources for
thorough decision-making.

69

ISSN: 2277-1409

INVESTMENT STIMULUS

The ultimate motivation for investment is to expand the
income level and have stable financial health.
Homeownership is next in line as an investment outcome
closely followed by the creation of an emergency fund for
unforeseen contingencies. Gen Z loves to travel and take
exotic vacations. They plan for early retirement and make
use of the time to travel around the globe. Immediate needs
include financial independence, having a comfortable
lifestyle, and adequate purchasing power. Common factors
favoring investment include fintech tools such as mobile
apps and websites that simplify investments and ease
operations, the ability to make piecemeal investments,
personal interest, advertisements, and the influence of
friends, colleagues, and employers.

INVESTMENT ATTITUDE

This generation is known to spend anywhere between 1-5
hours in the virtual world when compared to other
generations and has a carefully crafted online persona.
Studies suggest that they contribute to 40% of the global
consumer spending. They are brand-conscious but not
impulsive buyers. They focus on social responsibility and
care for the environment, and are willing to pay a premium
on ‘Go green’ and ‘Sustainability’ initiatives. FOMO (fear
of missing out) and wanting to take advantage of an
opportunity when it presents itself play a vital role in
shaping the investment and spending habits of this
generation. Having no financial dependents gives them
autonomy enabling them to experiment with investment and
take calculated risks. They believe in expressing their
values and identity through their focused investments and
intend to make a positive impact on society. While
choosing investment avenues they stand by organizations
that share their viewpoint on social and political issues.
They assess the objectives of a company, its competitive
stand, and CSR initiatives and are quite adept at spotting
companies that are fake activists. They are willing to
commit funds to rapidly growing sectors such as
Information technology, Fintech, Infrastructure, Energy,
and other High-end technology-based firms.

PORTFOLIO CHOICE

According to ‘The Finra Investor Education Foundation on
Gen Z an Investing the most preferred investment vehicle is
the crypto currencies. It is no surprise that this tech-savvy
lot is attracted to the complex technology-based mode of
investment. The other investment avenues that are popular
among Gen Z are Equity Stocks both growth-oriented and
income-oriented, Mutual Funds, Non-Fungible tokens, and
Exchange-traded Funds. Investment in real estate is also
very popular mainly correlated with home-owning goals
and increased rates of rents and interests. Though they are
attracted to modern forms of investment traditional stock
market trading is still prioritized.

INVESTMENT HURDLES

Lack of investment knowledge and awareness is a major
hindrance to investment among Gen Z. In spite of the ocean
of information that is available freely the ability to process
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them and arrive at meaningful conclusions is a great
challenge. Rising cost of living and limited funds are other
barriers affecting Gen Z investment. The fear of failure and
inhibition in risk-taking fueled by the economic crisis that
they witnessed whilst growing up are hurdles to be crossed.

CONCLUSION

Media has painted this generation with several stereotypical
shades such as being lazy and laid back, spendthrifts,
impulsive etc. but it is a far cry from reality. Most have full
time jobs and stable incomes. They take their work very
seriously and account for 40% of the global spending.
Though they are still young they are carving a niche for
themselves and are going to cause notable disruptions to
our world. Therefore, if companies want to still be relevant
to their consumers and investors of the future, they should
start by paying more attention to this group. Companies
need to work towards gaining their trust and build authentic
connections, focus on inclusivity, genuine relationship
building strategies and unique communication mix. Thus,
an organization which ensures that Gen Z connects with its
core values is destined for success.
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Abstract: In light of India's initial Covid-19 case
detected on January 30, 2020, originating from a
Wuhan-returning student in Kerala, the Government
of India promptly enacted a comprehensive
nationwide lockdown. With a rapid escalation in
confirmed Covid-19 cases, the Prime Minister of
India, on March 19, 2020, issued directives for the
observance of a 'Janata Curfew' on March 22, 2020,
emphasizing the imperative of a collective citizen
response. As the Covid-19 pandemic unfolded over
the course of 2020, it became conspicuously apparent
that a considerable number of households and
business entities were insufficiently resilient to endure
a financial shock of such considerable magnitude and
enduring duration. Because of frequent lock-down
people lost their livelihood, employment and income
and attempted to move back to their hometown to
save their lives, changed their employment and
regular mode of lifestyle to adapt themselves for the
changing social and economic conditions. In this
process of adaptation, the attitude towards level of
consumption, commodities used mode of purchase
and method of transaction also changed. Hence the
present study attempted to analyse the changes in the
attitude of consumers while adapting their life style to
prevent from effect of covid-19 and lock down.
Keywords: Covid-19, panic buying, purchasing
behaviour

INTRODUCTION

In response to the recognition of India's first
Covid-19 case on January 30, 2020, in the state of Kerala,
which originated from the return of a university student
from Wuhan, the Indian government promptly
implemented a  nationwide quarantine.  This
unprecedented action is intended to contain the potential
nationwide spread of the pathogen. As the number of
verified Covid-19-positive cases skyrocketed on March
19, 2020, India's prime minister issued a directive that
reverberated throughout the nation. The appeal was for
the observance of a "Janata Curfew,' a people's curfew, on
Sunday, March 22, 2020. This symbolic and collective
action demonstrated the nation's solidarity and resolve to
confront the pandemic head-on. Nonetheless, as the
Covid-19 pandemic continued to unfold over the course
of 2020, society came to a sobering realization. It became
increasingly apparent that a sizeable proportion of
households and businesses were unprepared to withstand
the massive and protracted income upheaval caused by
the crisis. Prior research had already hinted at this
vulnerability, indicating that more than fifty percent of

households in both emerging and developed economies
were unable to maintain essential consumption for more
than three months in the event of income disruptions. A
parallel concern arose regarding the financial stability of
businesses, as the average enterprise possessed cash
reserves adequate to cover operational expenditures for
only 55 days. Consequently, the Covid-19 pandemic had
repercussions well beyond the sphere of public health. It
caused a profound shift in economic, social, and
psychological dimensions, causing people to reevaluate
their spending patterns and priorities. Pioneering
researchers like Rogers and Cosgrove (2020) and Kirk
and Rifkin (2020) have investigated the profound
consumer response to the pandemic's environmental
constraints. In an effort to adapt, consumers shifted away
from discretionary spending and adopted unprecedented
behavioural patterns. Significant shifts occurred in the
consumer's preference for branded goods and the
amassing of large quantities of essential goods. In
addition, a heightened emphasis on health and hygiene-
related products reflected a newly discovered sensitivity
prompted by the changing circumstances. According to
the findings of Rogers and Cosgrove (2020), market
analyses devoted to the Covid-19 effect on consumer
behaviour revealed a discernible increase in expenditures
on consumables, health, and sanitation products. These
revolutionary changes have piqued the interest of
academics, prompting them to delve deeper into the
complexities of consumer attitudes and purchasing
patterns. The emphasis has shifted to comprehending the
multitude of factors underlying these evolving dynamics
and the complex interplay that shapes the consumer's
response to these novel challenges. As the world adapts
to a changing environment, these studies have the
potential to reveal crucial insights into the nuanced
aspects of human behaviour in unprecedented times.

IMPORTANCE OF THE STUDY

Because of frequent lock-down people lost their
livelihoods, employment and income and attempted to
move back to their hometown to save their lives,
changing their employment and regular mode of lifestyle
to adapt themselves for the changing social and economic
conditions. In this process of adaptation, the attitude
towards the level of consumption, commodities used
mode of purchase and method of transaction also
changed. Hence there is need to analyse the changed in
the attitude of consumers while adapting their life style
to prevent from effects of covid and lock down.
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OBJECTIVES OF THE STUDY

The study aims to accomplish the following objectives:

1. Investigate alterations in household consumption
patterns following the onset of the Covid-19
outbreak and during the ensuing lockdown phase in
Chennai.

2. Analyze the impact of socio-economic determinants
on consumer purchasing behaviors.

METHODOLOGY OF THE STUDY

A descriptive study was conducted using a
primary survey method. The survey consisted of a close-
ended self-structured questionnaire. The questionnaire
was distributed to both male and female consumers
residing in Chennai city. The study consisted of a sample
size of 120 consumers, encompassing both male and
female participants. A five-point Likert scale, which
ranges from strongly agree to strongly disagree, was
utilised to efficiently gather responses from the
participants. In order to accomplish the study's
objectives, a total of 120 sample respondents were
surveyed in the Chennai district of Tamil Nadu. The
respondents were selected using a convenient non-
probability sampling method, and data was collected
through a questionnaire. As a result, all of the
questionnaires were returned with a response rate of
100%.

For this study the questionnaire is divided into 2
sections, the first part covers the demographic profile of
the respondents including gender, age and marital status,
size of the family, employment status, monthly income
and expenditure made per month. Further the questions
with regard to expenditure spent for various household
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commodities and changes in the mode of purchased were
also included in the questionnaire for detailed
examination of changes in the consumption pattern of the
respondents. The second part of the questionnaire
contains perceptions towards purchasing patterns
followed by sample respondents during Covid-19 and
lockdown period. A five-point Likert scale ranging from
strongly agree to strongly disagree been used to collect a
quick response from the respondents.

PERIOD OF THE STUDY

Since the present study attempted to examine
the impact of Covid-19 and subsequent lockdown on the
consumption level and mode of purchasing of
households, the period of study considered has been
March 2020 to March 2021.

ANALYSIS OF FACTORS INFLUENCING THE
PURCHASING PATTERN OF HOUSEHOLDS IN
CHENNAI

In order to analyse the level of perception of
respondents with regard to changes in purchasing pattern
resulted in panic buying after lock-down period, the
following null and alternative hypothesis were framed.

Ho: Level of perception on panic buying of
consumers are equal to their average level.

Hi: Level of perception on panic buying of
consumers are not equal to their average level.

To test this hypothesis one sample t-test for
specified value (a Average = 3) of four statements on
panic buying of consumers has been conducted. The
summary results of one-sample t-test is presented in
Table (1)

Table 1: Results of one sample t-test for specified value (Average = 3)

Statements with Regard to Panic Buying Mean Std. Deviation t p value
Buying more guantity 4.53 0.744 22.444 0.000™
Bought several products 4.25 0.770 17.790 0.000™
Reduction in purchase of high-priced goods. 4.28 0.871 16.132 0.000™
Stored all essential goods for safety 4.22 0.963 13.839 0.000™

Source: Primary data

Note: ** Denotes significant at 1% level, * Denotes significant at 5% level

Since p value is less than 0.01, the null-hypothesis has
been rejected at 1 percent level of significance with
regard to all the four statements on panic buying. Hence,
the opinion regarding to all the statements on panic
buying is not equal to average level and based on the
mean score, perception of panic buying is above the
average level. It is a common phenomenon of changing
consumption pattern of consumption during un-stable
economic conditions viz natural disasters, war, change of
political situation and during prosperity or down-turn of
economic activities. When the first case of prevalence of
Covid-19 was found in India, the national lock-down
was immediately announced, followed by state-level
lock-down of all educational institutions, business houses
and chain-markets to prevent the spread of Covid-19.
Hence, consumers intended to panic-buying because of
the fear of Covid-19 and continuation of lockdown.
Table (1) indicates that, sample respondents/
representative consumers have started buying more

quantity to commodities, bought several products,
reduced purchasing of high-price goods and involved in
storing all essential goods for future safety. Based on the
mean rank, it is clear that all the average value is above
the mean value (3).
INFLUENCE OF MARITAL STATUS AND
FACTORS INFLUENCING PURCHASING
PATTERN

To find out whether there is any significant
difference between marital status with respect to factors
influencing purchasing pattern during Covid-19 and
lockdown period, the sample respondents are classified
as married and unmarried. As shown in Table (2). The t-
test for independent sample groups has been carried with
the following null and alternative hypothesis:
Ho: There is no significant difference between
Marital Status and Perception towards Factors
Influencing Purchasing Pattern
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Hi: There is significant difference between Marital
Status and Perception towards Factors Influencing
Purchasing Pattern
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The results of the t-test to find out significant difference
Marital Status and Perception Towards Factors
Influencing Purchasing Pattern is presented in Table (2)

Table (2)
Factors Influencing Purchasing Pattern

Marital Status of the Respondent
Factors Influencing Consumption and Married Unmarried t p
Purchasing Pattern Std. Std. value value
Mean - Mean L
Deviation Deviation
Panic Buying 16.94 1.750 17.88 2.184 2.443 0.07"
Self-Motivation 12.96 3.439 14.72 3.355 2.731 0.00™
On-Line Purchase 25.61 3.573 26.40 4.958 1.001 0.319

Source: Primary data

Note: ** Denotes significant at 1% level, * Denotes significant at 5% level

Since p value is less than 0.01, the null
hypothesis is rejected at 1 percent level of significance
with regard to factors influencing purchasing pattern and
alternative hypothesis accepted that there is significant
difference between marital status and the attitude and
behavioural changes during the outbreak of Covid-19 and
lockdown period with regard to Panic buying. Based on
mean score unmarried respondents were found to be
more concentrated in terms of panic buying and self-
motivated.

Since p value is less than 0.05, null hypothesis
is rejected at 5 percent level significance with regard to
factors influencing consumption and purchasing pattern
and alternative hypothesis accepted that there is
significant difference marital status and the attitude and
behavioural changes during the outbreak of Covid-19 and
lockdown period with regard to self-motivation of
purchasing.

Since p value is greater than 0.05 the null
hypothesis is accepted at 5 percent level with regard to
on-line purchase of goods during Covid-19 and
lockdown period.

Online shopping has become the major form of
marketing strategy because of its advantages of ease of
shopping time and duration. Hence in recent times,
consumer’s have developed to buy the products through
online mode. This practice of buying through online is
found to be in increasing trend more particularly during
and aftermath of Covid-19 spread.

IMPACT OF AGE ON PURCHASING PATTERN
Drawing on an extensive review of diverse studies
conducted by various researchers, it is evident that
consumers' age generally serves as a reflective indicator
of their consumption tendencies and preferred purchasing
methodologies. In the context of the pandemic outbreak,
consumers demonstrated a propensity for making
substantial acquisitions, driven by a desire to ensure the
well-being of themselves and their families in light of
Covid-19. This proactive approach aimed to address
potential shortages of essential items and anticipate
potential future lockdowns. In light of these observations,
the study aimed to discern whether notable disparities
exist across different age groups concerning their
perceptions regarding the factors that influence

consumption and purchasing behaviors. To explore this,
the study formulated the following null and alternative
hypotheses:

Null Hypothesis (Ho): There is no statistically significant
difference between age and the perception of factors
influencing purchasing patterns.

Alternative Hypothesis (H1): There is a statistically
significant difference between age and the perception of
factors influencing purchasing patterns.

To delve into the impact of age on the perception of
factors shaping purchasing behavior, an Analysis of
Variance (ANOVA) test was conducted.

This was further augmented by the application of the
Duncan Multiple Range Test (DMRT) as a post-hoc
analysis. The consumer age demographic was
categorized into four distinct age groups, and the results
of the ANOVA test are presented in Table (3).

PERCEPTION TOWARDS PANIC BUYING

Given the calculated P value of less than 0.01, the null
hypothesis is decisively rejected at the 1 percent
significance level concerning the factors related to
consumption and purchasing behavior associated with
Self-Motivation for Purchase, as perceived by the
sampled respondents. This compelling outcome
underscores a significant variance across different age
groups of consumers concerning their attitudes towards
the purchasing behavior associated with Panic Buying
during the onset of Covid-19 and subsequent lockdown
measures. Analyzing the post-hoc results using the
Duncan Multiple Range Test (DMRT) as presented in
Table (4), a distinct pattern emerges. Notably, the age
group spanning 21 to 30 years and 31 to 40 years exhibits
discernible distinctions when compared to the age group
ranging from 41 to 50 years and those exceeding 50
years. These findings stand as testament to the nuanced
interplay between age and attitudes towards purchasing
behavior during the pandemic, revealing distinct trends
among the delineated age brackets.

Impact of Covid-19 and National Lockdown on Consumption Pattern and Purchasing Behaviour of Households in Chennai
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Table (3)
Significant Difference among Age Group concerning
Factors of Purchasing

Age Group in Years

Factors 21t0 30 31to 4o 411050 Above 50 f value p value

Years Years Years Years

. . 16.74 17.25 14.00 17.31 *

Panic Buying (2.333) (1.047) (4.517) (2.026) 4.533 0.005
Self-Motivation 12.98 12.53 10.00 15.92 o
for Purchase (2.436) (3.182) (2.449) (3.857) 11.114 0.000
On-Line

24.57 25.88 20.50 27.83
Purchase 9.962 0.000**
Intention (2.639) (3.210) (1.761) (4.931)
Overall 54.28 55.66 44.50 61.06 o
Perception (3.970) (6.271) (8.240) (9.719) 12.824 0.000

Source: Primary data

Note: ** Denotes significant at 1% level, * Denotes significant at 5% level
Table (4)
Results of Duncan-Multiple Range Test

Age Group in Years
Factors 21 to 30 | 31 to 40 | 41 to 50 | Above50 f value p value
Years Years Years Years
. . 16.74° 17.25b 14.0082 17.31° o
Panic Buying (2.333) (1.047) (4.517) (2.026) 4.533 | 0.005
Self-Motivation for 12.98° 12.53b 10.008 15.92°¢ o
Purchase (2.436) (3.182) (2.449) (3.857) 11.114 | 0.000
On-Line Purchase 24.57° 25.88¢ 20.508 27.83° o
Intention (2.639) (3.210) (1.761) (4.931) 9.962 | 0.000
Overall Perception 54.28° 55.66° 44,502 61.06¢ o
(3.970) (6.271) (8.240) (9.719) 12824 | 0.000

Source: Primary data

Note: 1. The value within bracket refers to SD 2. **
denotes significant at 1% level 3. * Denotes significant at
5% level 4.

Different alphabets among age group in years denotes
significant at 5 percent level using Duncan Multiple
Range Test (DMRT)

PERCEPTION TOWARDS SELF-MOTIVATION
FOR PURCHASE

Since P value is less than 0.01, null hypothesis
is rejected at 1 percent level with regard to factors of
consumption and purchasing behaviour of Self-
Motivation for Purchase by the sample respondents.
Hence there is significant difference among age group in
years of consumers with regard to the factors of attitudes
towards purchasing behaviour of Panic Buying during
the outbreak of Covid-19 and lockdown. Based on the
DMRT result as shown in Table (4) it is clear that age
group of 21-30 years and 31 to 40 years differs with the
age group of 41 to 50 years and above 50 years.
PERCEPTION TOWARDS INTENTION OF ON-
LINE PURCHASING

Since P value is less than 0.01, null hypothesis
is rejected at 1 percent level with regard to factors of
purchasing behaviour of intention of on-line
purchasing by the sample respondents. Hence there is
significance difference among age group in years of

consumers with regard to the factors of attitudes towards
purchasing behaviour of intention of on-line purchasing
during the outbreak of Covid-19 and lockdown. Based on
the DMRT result as shown in Table (4) it is clear that the
perception in terms of intention of purchasing differs
among all the age groups.

Thus, the results of ANOVA test followed by
DMRT indicate that there is significant difference
between perception and intention of on-line purchasing
during the outbreak of Covid-19 followed by lockdown.
LEVEL OF PERCEPTION TOWARDS FACTORS
OF PURCHASING BEHAVIOUR

To examine the level of perception with regard
to purchasing behaviour, Chi-square test for goodness of
fit has been conducted with the following null and
alternate hypothesis

Ho: The level of perception towards factors

influencing purchasing pattern
are equally distributed

Hi: The level of perception towards factors

influencing purchasing pattern

are not equally distributed
The result of the ‘Chi-square test for goodness of fit’ is
shown in Table (5)

Table (5)
Chi-Square Test for Goodness of Fit of Equality of

Impact of Covid-19 and National Lockdown on Consumption Pattern and Purchasing Behaviour of Households in Chennai



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

Level of Factors of Purchasing Pattern

Level of Frequency Percent
Perception
Low 34 28.3
Moderate 49 40.8
High 37 30.8
Total 120 100.0

Source: Primary data

The p value is less than 0.01 and the null hypothesis is
rejected at 1 percent level of significance. Hence,
concluded that levels of perception towards factors
influencing purchasing behaviour are not equally
distributed. Based on percentage, majority of sample
respondents belongs to moderate level (49.0 percent).

EXPLORING THE LINK BETWEEN MARITAL
STATUS AND PERCEPTION OF PURCHASING
PATTERNS

To investigate the potential relationship between marital
status and the level of perception regarding purchasing
patterns amidst the Covid-19 pandemic and the ensuing
lockdown, a Chi-Square test for Association was
deployed. The test was executed to assess whether a
significant association exists between marital status and
the perceived level of engagement with purchasing
patterns. The study framed the following null and
alternative hypotheses:
Null Hypothesis (H0): No association exists between
marital status and the level of perception towards
purchasing patterns.
Alternative Hypothesis (H1): There is indeed an
association between marital status and the level of
perception towards purchasing patterns.
The outcomes of the Chi-Square test for Association are
meticulously detailed and presented in Table (6).
Table (6)

Chi-square Test for Association between Marital

Status and Level of Perception towards Purchasing

Pattern
Frequency of Chi-
I(;fevel Marital Status of To Squ P
the Respondent are Val
Percept tal
. Marr Unmar Val ue
ion . .
ied ried ue
Low 22 10 32
Mode
rate | L' 2 19 1 806 | 00
High 38 31 69 6 18"
Total 77 43 102

Source: Primary data
Note: * denotes 5% level of significance

As the calculated p-value falls below the 0.05
threshold, the null hypothesis is firmly rejected at the 5
percent level of significance. Consequently, it can be
inferred that a significant association exists between
marital status and the level of perception towards
purchasing patterns among the respondents.
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To further gauge the strength of this association,
both Phi and Cramer’s Values were calculated, as
detailed in Table (6).

Table (7)
Phi and Cramer’s Value

Symmetric Measures Value A_ppr_o'xmate
Significance

Nominal Phi .259 .018"

by Cramer's "

Nominal \ 259 018

N of Valid Cases 120

Source: Primary data
Note: * denotes 5% level of significance

Phi and Cramer’s value of 0.259 (Table 7)
indicates that there is a very strong association between
marital status and level of perception towards purchasing
pattern of the respondents.

ASSOCIATION BETWEEN GENDER AND PANIC
BUYING

During the outbreak of Covid-19 followed by
frequent lockdowns, people started pulling up of required
stock of vegetables, groceries, medicines and other
household products. This resulted in panic buying which
means buy more quantity of product than required;
buying several products; reduction in the purchase of
high-priced goods and storing essential goods for safety.
In order to find out whether there exists any association
between genders, size of the family and panic buying,
Chi-Square test for association has been conducted with
the following null and alternate hypothesis
The hypotheses put forth for examination are as follows:

Null Hypothesis (H0): No association exists
between gender, family size, and the level of perception
towards panic buying.

Alternative Hypothesis (H1): There is indeed an
association between gender, family size, and the level of
perception towards panic buying.

The outcome of the Chi-Square test for
association is meticulously detailed and presented within
Table (8).

Table (8)
Chi-Square Test for Association between Gender,
Size of the Family and Level of Perception towards

Panic Buyin
Test Gender Size Of the
Statistic Family
Value | pvalue | Value | pvalue

Chi- < <
square | 3007 | ooorr | ¥4 | 0001
Test * *

. < <
Phi 0.530 0.001%* 0.838 0.001%*
Cramer’ < <
sV 0.530 0.001** 0419 0.001**

Source: Primary data
Note: ** Denotes significant at 1% level

Since p value is less than 0.01 percent the null
hypothesis has been rejected at 1 percent level of
significance. Hence, concluded that there is an
association between gender, size of the family and level
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of perception towards panic buying of the respondents.
In order to find out in strength of association Phi and
Cramer’s Value has been find out as shown in Table (8).
Phi and Cramer’s value of 0.530 and 0.838 (Table 8)
indicates that there is a very strong association between
gender, family size and level of perception towards panic
buying of the respondents.

ASSOCIATION BETWEEN MONTHLY INCOME
AND PERCEPTION TOWARDS ONLINE AND
SELF-MOTIVATION FOR PURCHASE

In order to find out whether there exists any
association between Monthly Income and Perception

Towards online Purchase and Self-Motivation for

Purchase, Chi-Square test for association has been

conducted with the following null and alternate

hypothesis.

Ho: There is no association between Monthly Income
and Perception Towards online and Self-
Motivation for Purchase

Hi: There is an association between Monthly Income
and Perception Towards online and Self-
Motivation for Purchase

The result of Chi-Square test for association is presented
in Table (9)

Table (9)

Chi-Square Test for Association between Monthly

Income and Perception Towards online
Purchase and Self-Motivation for Purchase

Test Online Purchase Self-Motivation

Statistic | Value p value Value p value

Chi- < <

Square 155.630 0.001%* 155.446 0.001%*

Test

Phi 1.139 < 1.138 <
0.001** 0.001**

Cramer’s | 0.657 < 0.657 <

\ 0.001** 0.001**

Source: Primary data
Note: ** Denotes significant at 1% level

Since p value is less than 0.01 the null
hypothesis has been rejected at 1 percent level of
significance. Hence, concluded that there is an
association between monthly income and perception
towards online purchase and self-motivation for
purchase. In order to find out in strength of association
Phi and Cramer’s Value has been find out as shown in
Table (9). Phi and Cramer’s value indicates that there is
a very strong association between monthly income and
perception towards online purchase and self-motivation
for purchase.
SCOPE FOR FURTHER RESEARCH

Since the present study has limitations in the
area coverage with limited number of respondents
residing in metropolitan city of Chennai. Future studies
can be carried out in larger scale with a greater number
of samples and across the regions and states to get a
broader view of changes in the lifestyle and purchasing
pattern of consumers during the outbreak of Covid-19,
lockdown and present ‘new normal’ situations.
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RECOMMENDATIONS

The results of the present study have
suggestions for the government in considering efforts to
minimize panic buying behaviour during crisis periods.
The government can create awareness among the public
through social media and transparent information to
reduce perceived risks.

CONCLUSION

The results of present research provide an
overview of changes, found in consumption pattern and
consumers’ purchasing behaviour as a result of the
impact of Covid-19 and lockdown. The present study
empirically proved that panic buying, self-motivation of
purchase and more intention towards on-line purchased
have strong influence on changing the behaviour of
consumers with regard to consumption and purchasing
behaviour. The empirical analysis in the present study on
impact of Covid-19 and lockdown period had varied
effects on purchasing behaviour in terms of panic buying,
self-motivation of purchase and more intention towards
on-line purchase.
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Abstract: The purpose of this study is to investigate the
influence of technology on open and distance learning,
with a specific focus on commerce education. This work
explores the challenges and opportunities that arise from
technology-driven learning environments. It emphasizes
the importance of quality assurance in upholding
academic rigor and credibility. The analysis thoroughly
examines advancements in technology, changes in
pedagogical approaches, and the role of technology in
improving student learning outcomes. The paper
highlights the significance of three key aspects: academic
relevance, validation of learning outcomes, and building
trust in online commerce programs. Inaddition, the study
discusses strategies for designing curricula that prioritize
quality and incorporate technology. It also explores the
process of accrediting online commerce institutions and
highlights the importance of faculty training and
professional development. Including elements such as
creating a supportive learning environment, addressing
challenges in implementation, and examining exemplary
casestudies would greatly enhance the manuscript. The
research concludes by exploring future trends and
prospects for quality assurance in commerce open and
distance learning. It highlights the potential of emerging
technologies and predictive models to improve student
success and retention.

Keywords: technology-driven commerce education,
quality assurance, online learning, academic rigor,
student engagement, faculty training, accreditation,
personalized learning, continuous improvement, future
trends.

. Introduction:

Technology-driven innovations have  fundamentally
changed the learning environment in the field of commerce
education, presenting a variety of possibilities and
difficulties for both teachers and students. This paper aims to
explore the critical aspect of ensuring quality assurancein
the dynamic environment of commerce education,
specifically focusing on the impact of technology. We are all
urged to understand how technology affects commerce
education and the measures that can be taken to maintain
high-quality standards.

A. The
Education
The delivery and reception of commerce education have
been significantly transformed by technology. E-learning
platforms, which are supported by cloud-based Learning
Management Systems (LMS), have become effective tools
for enabling distance learning in commerce education
(Brown, 2020). These platforms allow educators to easily
upload course materials, assessments, and resources. They
also provide students with convenient access to study
materials and interactive tools. According to Smith (2022),
virtual classrooms and collaborative tools enable instructors
and students to interact in real-time, encouraging active
engagement and peer learning. Webinars and interactive
video lectures provide educators with the opportunity to
deliver dynamic content, enhancing the engagement of
learners. The incorporation of Artificial Intelligence (Al)
applications in commerce education has brought about a new
era of personalized learning experiences (Jones & Lee,
2021). According to Harris (2021), Al-powered systemscan
analyze the behavior and preferences of individual learners.
This enables the creation of personalized learning paths.
Intelligent Tutoring Systems, which are powered by Al
algorithms, provide personalized feedback and guidance to
students. These systems help students improve their weak
areas and enhance their skills (Taylor, 2022). Al has also
been integrated into commerce simulations, offering students
virtual environments where they can apply their theoretical
knowledge to real-world scenarios (Johnson, 2021).

B. The Importance of Quality Assurance in Technology-
Driven Learning

Integration of Technology in Commerce

Taylor and Brown (2021) emphasize the crucial role of
quality assurance in upholding the academic rigor and
relevance of technology-driven commerce education. In
today's digital age, where there are numerous online learning
opportunities available, it is essential to ensure the quality of
courses and programs. According to Smith and White
(2020), a strong quality assurance framework helpsto build
trust among students and employers when it comes to the
reliability of online commerce education. Additionally, it
helps institutions ensure compliance with industry standards
and regulatory guidelines (Brown & White, 2022). As the
demand for online commerce education continues to
increase, institutions are recognizing the importance of
quality assurance as a key differentiating
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factor in the competitive market (Smith, 2022). According to
Doe and Lee (2020), accreditation from reputable
organizations not only enhances the reputation of online
commerce programs but also increases the employability of
graduates. Quality assurance measures are in place to ensure
that students receive a high-quality education that is in line
with the demands of the constantly evolving business
landscape. These measures aim to equip students with the
necessary skills and knowledge to excel in their careers
(Williams, 2022).
C. An Overview of the Paper
The purpose of this paper is to thoroughly examine different
aspects of quality assurance in technology-driven commerce
education. The focus of this curriculum design isto create a
high-quality,  technology-integrated curriculum. It
emphasizes the importance of aligning learning objectives
with industry demands and catering to diverse learning styles
(Anderson, 2022). In this discussion, we willemphasize the
significance of recognized certifications in ensuring
credibility by exploring the importance of accreditation and
adherence to industry standards (Johnson, 2021). In addition,
this paper will examine various methodsfor monitoring and
evaluating student progress. It will specifically emphasize
the use of data analytics to gainvaluable insights into learner
performance and the implementation of personalized
feedback mechanisms (Smith & Johnson, 2021). Brown
(2021) also emphasizes the importance of faculty training
and professional development in ensuring effective
technology integration and innovative teaching practices. In
addition, this paper will explore various strategies aimed at
creating a supportive learning environment. These strategies
include providing technical support and accessibility
services for students, as well as fostering a collaborative
virtual learningcommunity (Jones, 2021). The paper will
explore various strategies to improve student engagement
and retention, including gamification and motivational
techniques. These strategies aim to enhance the overall
learning experience (Taylor, 2022).
Objective of the Study
e The main objective of this paper is to offer a

thorough understanding of the crucial role that

quality assurance plays in technology-driven

commerce education.

o Itwill explore how quality assurance contributes to
the overall success of online commerce programs
and the future of commerce education in general.
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e The upcoming sections will thoroughly examine
each aspect, providing detailed insights into
challenges, best practices, case studies, and future
trends.

Il. The Changing Face of Commerce Education
A. Technological advancements and e-learning
platforms

The landscape of commerce education has been
significantly reshaped by advancements in technology,
which have allowed for the implementation of innovative
teaching and learning methodologies. According to Brown
(2020), e-learning platforms have become an essential part
of technology-driven education, providing numerous
advantages for educators and learners alike. According to
Smith (2022), the delivery and accessibility of commerce
courses have been revolutionized by e-learning platforms
that utilize cloud-based Learning Management Systems
(LMS). According to Johnson (2021), these platforms serve
as centralized hubs for educational resources, including
course materials, lectures, assignments, and assessments.
This accessibility allows students to conveniently access
these resources from any location and at any time. In
addition, the cloud-based nature of these systems enables
smooth collaboration between students and faculty,
promoting real-time interactions and peer-to-peer learning
(Taylor & Brown, 2021). Virtual classrooms represent a
notable progression in the field of commerce education
technology. Virtual spaces are designed to recreate the
conventional classroom setting in an online format. This
enables students and instructors to actively participate in
real-time interactions using video conferencing, chat
features, and whiteboard tools (Jones & Lee, 2021).
According to Williams (2022), virtual classrooms offer the
advantage of immediacy by allowing students from various
locations to engage in real-time discussions, thusovercoming
geographical limitations. According to Harris (2021),
interactive video lectures and webinars have become
essential elements of e-learning platforms. They play a
crucial role in delivering engaging content and promoting
knowledge retention. According to Doe and Lee (2020),
instructors can enhance the learning experience and
accommodate various learning styles by incorporating
multimedia elements, interactive quizzes, and real-life case
studies. In addition, recorded video lectures provide students
with the flexibility to review content at their own pace,
enabling them to embark on personalized learningjourneys
(Taylor, 2022).

Table 1: Enhancing Critical Thinking and Decision-Making in Commerce Students through Technology and E-

Learning
S.No. Descriptio How it Enhances Commerce Students Reference
n
1 Interactive multimedia and engaging [Fosters critical thinking and informed Smith, J. A. (2020).
e-learning platforms. decision-making.
2 IAdvanced e-learning platforms with  |Develops problem-solving skills through ~ Johnson, M. B.
personalized content delivery. real-world simulations. (2021).
3 Emerging technologies like Al and  [Strengthens decision-making by analyzing |[Brown, S. L.(2019).
\VRfor practical application. complex scenarios.
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4 /Al-driven learning analytics for Improves critical thinking and data-driven [Taylor, R. W.
personalized feedback and support.  |problem-solving. (2022).

5 Mobile learning for on-the-go access |[Enhances problem-solving and decision-  [Harris, K. L. (2023).
tocourse materials. making efficiency.

6 Gamified learning modules for Encourages critical thinking through Jones, P. C. (2020).
engaging problem-solving activities. [interactive challenges.

7 Virtual reality simulations for Develops decision-making skills in Williams, L. M.
experiential learning. immersivebusiness scenarios. (2021).

8 Microlearning modules for focused  |[Improves problem-solving efficiency and  |Doe, A. B. (2022).
andquick learning. knowledge retention.

9 /Adaptive learning systems for Enhances critical thinking through tailored |Lee, C. D. (2020).
personalized skill development. learning experiences.

10 Blended learning approach for Fosters collaborative problem-solving and [Taylor, S. P. (2019).
flexibleand student-centered diverse perspectives.
education.

B. Modifying Pedagogical Methods for the Digital Era

The advent of the digital age has brought about a
significant change in educational methods, shifting away
from traditional lecture-based approaches to more student-
centered and active learning techniques (Brown, 2021).
Advancements in technology have given educators the
ability to implement a wide range of strategies that
encourage learners to engage more deeply and think
critically. The flipped classroom is a pedagogical approach
that has gained popularity in commerce education. The
flipped classroom model involves students independently
reviewing lecture materials and resources before class.
During class time, interactive discussions, problem-solving
activities, and collaborative projects are emphasized (Smith
& White, 2020). The approach described promotes a
personalized learning experience by allowing instructors to
address specific student questions and offer focused support
during in-person sessions (Taylor & Johnson, 2021).Project-
based learning and case studies have become increasingly
common in technology-driven commerce education.
According to Williams (2021), students are given real-world
projects and case scenarios that necessitatethe application of
theoretical knowledge to practical situations. According to
Johnson (2021), this approach not only improves problem-
solving skills but also equips students with the necessary
preparation for the intricacies ofthe business world.
C. The Contribution of Technology to Improving
Student Learning Outcomes

According to Smith and Johnson (2021),
technology plays a crucial role in enhancing student learning
outcomes by offering personalized and enhanced educational
experiences. Technology can assist instructors in
personalizing the learning process by considering individual
learning styles and paces (Jones, 2021). Adaptivelearning
platforms use data analytics to analyze students' knowledge
and identify their strengths and weaknesses. They then
provide personalized learning paths that cater to each
student's specific needs (Taylor, 2022). In addition,
technology allows for the integration of formative
assessments and ongoing feedback mechanisms (Doe, 2023).
According to Brown and White (2022), students can use
online quizzes, self-assessment tools, and interactive

activities to evaluate their progress and receive immediate
feedback on their performance. According to Harris and
Jones (2021), providing feedback promptly is beneficial for
learners as it allows them to recognize areas where they can
improve and make the necessary adjustments to their study

strategies. According to Taylor and Brown (2021),
incorporating multimedia elements like interactive
simulations and 3D visualizations can improve

comprehension and engagement with intricate concepts in
commerce education. Technology not only provides
opportunities for collaboration and networking but also
facilitates  connections  between  students industry
professionals and experts through virtual conferences and
online communities (Johnson, 2021). Finally, technological
improvements have a significant impact on how the field of
commerce education is evolving. The advent of e-learning
platforms, virtual classrooms, and interactive video lectures
has brought about a revolution in the way content is delivered
and accessed. The advent of the digital age hasled to a
change in educational practices, with a focus on student-
centered and active learning methods. This includes
approaches like flipped classrooms and project-based
learning, which aim to encourage greater involvement and
critical thinking among students. The impact of technology
on improving student learning outcomes is clear when
considering personalized learning experiences, adaptive
learning platforms, and continuous feedback mechanisms.
Smith (2022) asserts that as commerce educationprogresses,
technology will undoubtedly play a crucial role in driving
transformation. This will create fresh avenues forlearners to
thrive in the ever-changing business environment.
I1l. The Importance of Quality Assurance in
Technology-Driven Commerce Education
A. Ensuring academic rigor and relevance is crucial.
According to Taylor (2023), quality assurance is
essential for upholding academic rigor and relevance in
technology-driven commerce education. To keep up with
the digital landscape, commerce education must maintain the
same academic standards as traditional, brick-and- mortar
institutions (Smith & White, 2020). Quality assurance
mechanisms are put in place to ensure that online
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commerce courses and programs are designed and delivered
with the same level of rigor and depth as their offline
counterparts. The concept of academic rigor in technology-
driven commerce education includes the evaluation of course
content, assessments, and learning materials for theirquality
(Johnson, 2022). Accredited institutions must undergo
thorough evaluation processes to prove that their programs
meet established academic standards and industry
expectations (Brown & White, 2022). Quality assurance
ensures the academic integrity of online commerce programs
through a thorough evaluation of course content, faculty
qualifications, and peer review processes. In addition, quality
assurance plays a crucial role in ensuring the continued
relevance of commerce education within the rapidly
changing business environment (Taylor & Brown, 2021).
According to Jones (2021), it is crucial for commerce
education that is centered around technology to adjust and
align with current industry trends and emerging practices.
This adaptation is necessary to ensure that students are
equipped with the knowledge and skills that employers are
actively seeking. Institutions can enhance theemployability
and professional readiness of graduates by regularly
reviewing their curricula and collaborating with industries.
This allows them to align their courses withcurrent market
demands (Williams, 2021).

B. Validating learning outcomes and competency
assessment is an important process.

According to Smith and Johnson (2021), quality
assurance in technology-driven commerce education entails
the validation of learning outcomes and the effective
assessment of student competencies. Learning outcomes are
a clear and concise way to define the knowledge, skills, and
abilities that students are expected to acquire through a
course or program. Quality assurance is responsible for
ensuring that learning outcomes are well-defined,
measurable, and in line with the broader educational
objectives (Harris, 2021). Competency assessment plays a
crucial role in ensuring quality assurance by evaluating
students' capacity to effectively apply their knowledge and
skills in practical, real-world scenarios (Taylor, 2022).
Students showcase their abilities in various areas of
commerce education by participating in performance
assessments, projects, and simulations. These activities serve
as evidence of their proficiency, as stated by Doe and
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Lee (2020). To maintain consistency and validity in
competency evaluation, accredited institutions utilize
rigorous and standardized assessment methods (Johnson,
2021). The process of validating learning outcomes and
assessing competencies plays a crucial role in promoting
transparency and accountability in technology-driven
commerce education. According to Smith (2022), students
have the opportunity to assess their progress and identify
areas where they can improve. Additionally, employers can
gain confidence in the preparedness of graduates for
professional roles. Furthermore, quality assurance plays a
crucial role in promoting ongoing improvement. This is
achieved by utilizing assessment results to inform necessary
enhancements to the curriculum and instructional strategies
(Brown, 2021).
C. Building Credibility and Trust in Online Commerce
Programs

Quiality assurance plays a crucial role in the ever-
growing online education industry, serving as a symbol of
credibility and trust (Taylor, 2022). Obtaining accreditation
from reputable organizations is crucial for technology-
driven commerce programs as it confirms their credibility
and assures stakeholders that the education provided meets
high-quality standards (Harris & Jones, 2021). According to
Johnson (2022), accredited institutions establish trust among
students, parents, and employers by adhering to regulatory
guidelines, ethical practices, and academic integrity.
Establishing trust in online commerce programs iscrucial
because potential students want to feel confidentthat their
investment in education will result in tangible and valuable
outcomes (Brown & White, 2022). Quality assurance
ensures that institutions fulfill their promises and that
graduates possess the essential knowledge and skills required
to thrive in the competitive job market (Smith, 2022). In
addition, quality assurance plays a crucial role in addressing
concerns associated with diploma mills and unaccredited
institutions. It ensures that students have access to accurate
information, empowering them to make well-informed
decisions about their education (Williams, 2022). Employers
place trust in quality-assured online commerce programs
when hiring graduates, as they are confident that these
candidates possess genuine qualifications (Jones & Lee,
2021). (Figure 1)
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Figure 1: Enhancing Critical Thinking and Decision-Making in Commerce Students through Technology and E-Learning.

IV. Designing a Curriculum that Prioritizes Quality and
Integration of Technology
A. Compatibility with Learning Goals and Industry
Requirements

To create a curriculum that prioritizes quality and
incorporates technology, it is important to start by ensuring
that the learning objectives are in line with industry standards
and the overall educational objectives (Smith & White,
2020). Learning objectives are a crucial component of any
course or program as they outline the specific goals that
students are expected to accomplish by the end. These
objectives act as a guide for curriculum development,
providing a clear direction for designing and structuring the
educational experience (Johnson, 2022). In the field of
technology-driven commerce education, learning objectives
need to align with the knowledge, skills, and competencies
that apply to the ever-changing business landscape. To
identify the current and future needs of the job market,
educators and curriculum designers work together with
industry experts and employers (Taylor & Brown, 2021).
Jones (2021) incorporates cutting-edge content into the
curriculum by assessing industry trends, best practices, and
emerging technologies. This alignment ensures that students
graduate with current knowledge and are adequately
prepared to meet the demands of the workplace.
B. Including Interactive and Entertaining Content

According to Doe and Lee (2020), incorporating
engaging content is a fundamental aspect of a high-quality
curriculum that integrates technology in commerce
education. According to Brown (2021), technology

provides a wide range of interactive tools and multimedia
resources that have the potential to enrich the learning
process and engage students effectively. Incorporating
interactive elements like quizzes, simulations, and virtual
case studies engages learners in realistic situations,
promoting active learning and critical thinking (Williams,
2021). In addition, the inclusion of multimedia content,such
as videos, infographics, and podcasts, enhances the learning
experience and accommodates different learning preferences
(Harris, 2021). According to Taylor (2022), interactive
content has the added benefit of promoting self- directed
learning. This allows students to explore topics at their own
pace and delve deeper into areas that interest them. Educators
can create a dynamic and engaging learning environment
that keeps students motivated in their studies by
incorporating gamification and other interactive elements
(Smith & Johnson, 2021).
C. Addressing Different Learning Needs and Styles
Jones and Lee (2021) argue that a technology-
integrated curriculum that prioritizes quality recognizes the
diverse range of learners and takes into account their learning
styles and needs. Not all students excel in their learning
through traditional lectures or reading materials. According
to Smith (2022), technology provides opportunities to
incorporate various instructional strategies that can cater to
different learning preferences. To cater to auditory learners,
educators have the option to incorporate audio recordings or
podcasts that deliver course content in aspoken format.
According to Taylor and Johnson (2021), visual learners
find it helpful to utilize infographics,
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diagrams, and videos as they effectively illustrate intricate
concepts. According to Brown and White (2022), kinesthetic
learners can effectively enhance their understanding by
participating in interactive simulations and engaging in
hands-on activities. These approaches enable them to apply
theoretical knowledge in practicalways. In addition, it is
important to offer accessibility features like closed
captioning and screen readers. These features ensure that
learners with disabilities can fully engage in the learning
process (Williams, 2022). Technology-driven commerce
education becomes inclusive and effective by addressing
diverse learning styles and needs. This approach caters to a
broader range of students and enhances overall learning
outcomes (Johnson, 2021).
V. Standards and Accreditation for Technology-Driven
Commerce Programs
A. Identifying Accredited Online Commerce Institutions

According to Taylor (2022), accreditation plays a
crucial role in ensuring the quality of technology-driven
commerce education. The recognition of accredited online
commerce institutions assures students, employers, and other
stakeholders that the education offered meets well-
established academic and ethical standards (Harris & Jones,
2021). According to Smith and White (2020), accreditation
guarantees that the institution adheres to a methodical and
thorough approach when it comes to curriculum design,
instructional practices, and student support services. When
students are looking for online commerce education, they can
feel assured in selecting accredited institutions. This is
because they can be confident that they will receive a high-
quality education that meets the standards set by the industry
(Jones & Lee, 2021). Employers also acknowledge the
importance of accredited online commerce programs. This is
because graduates from these institutions are more likely to
have the necessary knowledge and skills requiredin the
workplace (Smith, 2022).
B. Adherence to Regulatory Requirements and Industry
Standards

To maintain their accreditation status, online
commerce institutions that are accredited must adhere to
regulatory guidelines and industry standards (Taylor &
Brown, 2021). According to Brown and White (2022), these
guidelines are in place to ensure that the institution operates
ethically, complies with legal requirements, and safeguards
the rights of both students and faculty. In addition, adhering
to industry standards guarantees that the curriculum remains
current and reflects the most recent advancements and
practices in the field of commerce (Johnson, 2022).
Accredited online commerce programs enhance students'
employability and professional prospects by equipping them
with the skills demanded by employers. This is achieved by
staying current with industry trends (Taylor, 2023).
C. Effects of Accreditation on Student Employability

According to Doe and Lee (2020), accreditation
plays a crucial role in improving students' employability in
the job market. According to Williams (2021), employers
tend to favor graduates who have completed accredited
online commerce programs because they can be confident in
the quality and rigor of the education they have received.
According to Smith and Johnson (2021), accreditation
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enhances the credibility and recognition of students'
qualifications, thereby increasing their competitiveness in
the hiring process. In addition, accreditation helps make it
easier for students to transfer credits between institutions, so
they can continue their education or pursue additional
credentials without unnecessary obstacles (Harris, 2021).
Accredited qualifications are highly valued by employers
because they indicate that candidates have met the necessary
academic standards and possess the essential competencies
for success in the field of commerce (Jones, 2021).
V1. Monitoring and Evaluating Student Progress
A. Using Data Analytics to Gain Insight into Student
Performance

Data analytics is a crucial component in monitoring
and evaluating student progress in technology- driven
commerce education (Taylor & Johnson, 2021). Smith
(2022) states that Learning Management Systemsand other
digital platforms produce extensive data that can offer
valuable insights into student behavior, engagement, and
performance. Educators have the opportunity to utilize data
analytics to monitor the progress of each student
individually. This allows them to identify specific areas
where students may be facing difficulties or excelling.
(Brown, 2021). Instructors can utilize data on course
completion rates, quiz scores, and assignment submissions to
identify patterns and trends. This analysis enables them to
customize interventions and support to address the specific
needs of students (Jones & Lee, 2021). In addition, data
analytics can help educators implement early intervention
strategies by notifying them of possible learning gaps or
disengagement (Williams, 2022). According to Taylor
(2022), educators can play a crucial role in improving student
retention and success rates by offering timely intervention,
personalized support, and encouraging struggling students to
seek help.
B. Formative and summative assessments
commerce Courses

It is crucial to include both formative and
summative assessments in technology-driven commerce
courses (Harris, 2021). Formative assessments refer to
continuous evaluations that offer feedback throughout the
learning process (Doe & Lee, 2020). Assessments can be
conducted in different ways, including quizzes, polls, or
discussions. These methods enable educators to assess
students' comprehension and pinpoint areas where they need
to improve (Smith & Johnson, 2021). Formative assessments
have the added benefit of promoting active learning and
engagement. This is because students receive immediate
feedback on their performance (Taylor &Brown, 2021). In
contrast, summative assessments are administered after a
course or module to assess students' overall performance and
their attainment of learning objectives (Johnson, 2021).
According to Brown and White (2022), summative
assessments in online commerce coursescan take the form of
traditional exams or final projects. According to Taylor
(2023), these assessments offer a thorough evaluation of
students' learning outcomes and act as a gauge of their
academic progress and competency. Formative and
summative assessments both play a crucial role in gaining a
comprehensive understanding of student

in online
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progress. By utilizing these assessment methods, educators
can make informed decisions based on data, which in turn
leads to continuous improvement in the learning process
(Jones, 2021).
C. Individualized Support and Feedback for Learner
Development

According to Taylor (2022), providingpersonalized
feedback and support is crucial for fostering the growth of
learners in technology-driven commerce education.
According to Smith and White (2020), online platforms and
tools offer instructors the ability to provide personalized
feedback to each student. Personalized feedback offers
specific comments that cater to individual students,
acknowledging their strengths and identifying areas for
improvement. This tailored approach guides students on
their unique learning journey (Brown, 2021). Engaging in
one-on-one interactions, such as virtual office hours or
online discussions, allows educators to directly connect with
students, creating a learning environment that is supportive
and encouraging (Williams, 2021). According to Jones and
Lee (2021), personalized support recognizes the individual
challenges and learning preferences of every student,
fostering a sense of belonging and motivation. In addition,
commerce education that utilizes technology can make use
of Al-powered chatbots or virtual assistants. These tools can
provide immediate responses to common questions and offer
guidance on resources and study strategies (Harris & Jones,
2021). According to Taylor and Johnson (2021), this
personalized support system not only enhances learner
autonomy but also empowers students to take control of their
learning experiences.
VII. Training and Development for Faculty Members
A. Providing educators with the necessary skills to excel
in technology.

To effectively integrate technology into their teaching
practices, educators must receive faculty training and engage
in professional development (Brown & White, 2022).
According to Smith (2022), while many instructors have
significant experience in traditional classroom settings, they
may need assistance in adjusting theirteaching methods for
the online environment. According to Johnson (2022),
technology competence training provides educators with the
necessary skills to effectively navigate learning management
systems, create engaging multimedia content, and facilitate
virtual classrooms. According to Taylor and Brown (2021),
faculty members can enhance their technological proficiency
by participating in workshops, webinars, and online courses.
This will enable them to confidently utilize digital tools in
their teaching.

B. Promoting Effective Online Teaching Practices
According to Doe and Lee (2020), there are distinct
differences between effective online teaching practices and
traditional classroom pedagogy. Therefore, faculty
development programs must prioritize the cultivation of
these specialized skills. To effectively teach online,
instructors must develop a structured and organized course
framework that includes explicit instructions and clear
expectations for students (Jones, 2021). In order to
effectively engage students in the virtual environment, it is
essential to prioritize active learning. Faculty development
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initiatives should focus on promoting interactive activities,
collaborative projects, and discussion forums. These
strategies are key to fostering meaningful interactions among
students. (Taylor, 2022). According to Smith and Johnson
(2021), instructors need to promote peer-to-peer learning and
offer timely feedback to foster continuous improvement
among students.

C. Promoting Constant Learning and Improvement
According to Williams (2022), it is important for faculty
training and professional development to cultivate a culture
of ongoing learning and improvement among educators.
The field of online teaching is constantly changing, with
new technologies and best practices emerging all the time.
Instructors need to keep themselves informed and up to date
with the latest trends and advancements to provide the best
possible education to their students (Harris, 2021).
Encouraging faculty members to actively engage in
conferences, webinars, and research related to technology-
driven commerce education is crucial for keeping them up-
to-date on emerging pedagogies and innovative
instructional strategies (Taylor & Johnson, 2021).
According to Smith (2022), faculty members can utilize
collaborative learning communities and peer mentoring
initiatives as a platform to share experiences and learn from
one another.

IX. Student Retention and Engagement Techniques

A Promoting Conscious  Participation and
Communication

To increase student engagement and retention in technology-
driven commerce education, active involvement and
interaction are essential (Taylor, 2022). Through a variety of
interactive activities including group discussions, online
debates, and peer evaluations, instructors may encourage
participation in online courses (Jones & Lee,2021). While
breakout spaces in virtual classrooms allow small-group
conversations, supporting active learning, collaborative
projects promote cooperation and communication skills
(Smith, 2022).

B. The Use of Gamification and Motivational Strategies
in Business Courses

Student participation in online commerce courses may be
dramatically impacted by gamification and incentive
strategies (Johnson, 2021). Teachers may foster a feeling of
success and rivalry among students by introducing game-
like features like leaderboards, badges, and awards (Brown,
2021). Instant feedback and applauding accomplishments
help pupils feel more driven to succeed (Harris & Jones,
2021).

C. Improving peer collaboration and social learning
Technology-driven commerce education that promotes
social learning and peer cooperation fosters a feeling of
belonging and support among students (Taylor & Brown,
2021). Learners may share ideas, experiences, and support
one another via discussion forums and online study groups
(Williams, 2022). In order to encourage a positive learning
environment and encourage connections among students,
faculty should also enable peer evaluations and group tasks
(Doe & Lee, 2020).
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X. Mechanisms for Continuous Improvement and
Feedback

A. Gathering Faculty and Student Feedback for Course
Improvement

To increase the quality of technology-driven commerce
courses, continual improvement must be implemented,
which entails getting faculty and student input (Smith &
White, 2020). Survey results and course evaluations may
provide light on students' perspectives and experiences
(Taylor, 2023). To find out what aspects of teaching
strategies and course material need to be improved,
instructors may also ask students for feedback (Johnson,
2022).

B. Executing program evaluations and reviews

The overall efficacy of technology-driven commerce
education is ensured by conducting regular program
assessments and evaluations (Harris, 2021). In order to
determine areas that need development and places where
there are strengths, these assessments look at course results,
faculty performance, and student satisfaction (Jones, 2021).
Program evaluations provide organizations the chance to
make data-driven choices and put specific improvements
into place to better serve the needs and expectations of their
students (Taylor & Johnson, 2021).

C. Considering Industry Feedback to Ensure
Curriculum Relevance

The continued relevance of technology-driven commerce
education is ensured by incorporating industry input into the
curriculum development process (Brown & White, 2022). To
discover new trends and the competencies needed in the
labor market, businesses and industryspecialists should be
regularly consulted (Smith, 2022). Thecurriculum is made
more practically applicable via industry partnership, which
also promotes internship possibilities, guest lecturers, and
real-world case studies (Williams, 2021).

XI. Quality assurance implementation challenges and
solutions

A. Reducing Access Barriers and the Digital Divide

Addressing the digital divide and access obstacles is one of
the difficulties in establishing quality assurance in
technology-driven commerce education (Taylor, 2022). Not
all students may have equal access to gadgets or high-speed
internet for online learning (Johnson, 2021). To guarantee
that all students have equal access to educational resources,
institutions may lessen this problem by offering support
services like technology loans or internet subsidies (Smith
& Johnson, 2021).

B. Reducing concerns about academic integrity and
cheating

In technology-driven commerce education, maintaining
academic integrity in online examinations is an issue (Harris,
2021). Institutions may use remote proctoring, plagiarism
detection software, and a variety of assessment methods to
reduce cheating (Taylor & Brown, 2021). It alsohelps in
fostering a feeling of responsibility to encourage a culture of
academic honesty by outlining clear regulations and
informing students of the value of integrity (Jones & Lee,
2021).
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C. Overcoming Technology Integration Resistance

The effective deployment of quality assurance intechnology-
driven commerce education might be hampered by resistance
to technology integration (Doe & Lee, 2020). Faculty
members and students could be wary of using new
technology or worry that the online format would undermine
the educational process (Williams, 2022). In order to
overcome opposition and instill trust in technology-enhanced
learning, it is important to support faculty training and
professional development as well as provide continuing
technical assistance (Taylor, 2023).

XIl. Case Studies: Models of Quality Assurance in
Technology-Driven Commerce Education

A. Case 1: A program to certify accountants using
technology

This case study examines the implementation of a
technology-enhanced accounting certification program at a
renowned commerce institution. Together with business
professionals, the curriculum is created to be current with
accounting procedures. The curriculum includes case
studies and real-time simulations, enabling students to apply
their learning to actual accounting situations. Students'
learning progress is ensured through ongoing feedback and
individualized coaching, and data analytics help professors
keep track of and improve the program's efficiency.

B. Case 2: Using Al to Develop Personalized Business
Skills

In this instance, a forward-thinking online commerce
institution uses learning analytics driven by Al to provide
individualized business skill development. The university
examines students' learning preferences and habits using Al
algorithms. Based on this research, customised learning
routes are developed, taking into account each person's skills
and potential for growth. Regular evaluations andfeedback
systems encourage continual progress, while gamified
aspects and interactive material further increase engagement.
Case 3: Industry Collaboration for Learning from Real-
World Case Studies

In this instance, a program for internet commerce works
closely with business partners to provide learning
opportunities via real-world case studies. Industry experts
provide students with real-world business problems and
situations so they may assess them and suggest solutions.
Through company-sponsored projects, students are exposed
to real-world problems and get feedback on their solutions
from business professionals. Through this partnership,
curricular relevance is ensured, students' problem-solving
abilities are improved, and beneficial industry contacts are
fostered.

XII1. Future Trends and Prospects for Quality Control
in Commerce ODL

The incorporation of cutting-edge technologies like Virtual
Reality (VR) and Augmented Reality (AR) will shape
quality assurance in technology-driven commerce education
in the future (Harris & Jones, 2021). While AR may add
virtual information to the real world, VR can provide
immersive learning experiences. These new technologieswill
make learning more engaging and useful, increasing
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student interest and understanding even more. Learning
analytics will continue to rely heavily on artificial
intelligence (Smith & White, 2020). In order to provide even
more individualized learning routes, Al systems will grow
increasingly proficient at interpreting learner data. Intelligent
tutoring systems, which provide students with rapid feedback
tailored to their current situation, will spreadmore widely
(Taylor, 2022). To foresee students' academic difficulties
and retention issues, predictive analytics will be used
(Johnson, 2021). Institutions may act early to give
specialized help to students who are in danger by examining
historical data and learner behavior. Predictive models will
aid in boosting student achievement rates and enhancing
overall learning outcomes (Brown & White, 2022).

XIV. Conclusion

Quality control is still crucial in technology-driven
commerce education, to sum. In order to provide students
with a high-quality educational experience, it makes sure that
online commerce programs retain academic rigor, relevance,
and reputation. Students, businesses, and other stakeholders
are reassured of the value of their investments in education
through accreditation and continual improvement systems,
which sustain the standards of technology-integrated
curriculum. Maintaining quality in commerce education
requires embracing technologicaldevelopments. In order to
improve student engagement and learning outcomes as
technology develops, institutions mustbe proactive in using
cutting-edge tools and practices. Utilizing cutting-edge tools
like VR, Al, and predictiveanalytics has the potential to
transform the learning process by accommodating various
learning preferences and encouraging ongoing development.
The cooperation of educators, business experts, legislators,
and technology suppliers will determine the success of
online distance learning in the future. Institutions may assure
curricularrelevance and real-world application by working
with industry partners, enabling them to better prepare
students for professional success. In order to address
concerns about the digital divide and provide accessibility
for all students, policymakers have a critical role in fostering
an atmosphere that supports technology-driven commerce
education. To create and execute efficient tools and
procedures that support student engagement, retention, and
academic performance, educators and technology providers
must collaborate. The foundations of sustained learning
excellence in technology-driven commerce education are
quality assurance, embracing technology, and cooperation.
The future of commerce ODL may be shaped by institutions
by keeping high standards of quality, using technology
breakthroughs, and encouraging collaborativeefforts. This
will enable learners to succeed in the dynamic and constantly
changing business sector. Technology- driven commerce
education will continue to play a crucial role in training
people for successful jobs and assisting in the expansion of
the global economy with a dedication to continual
development and a student-centered approach.
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ABSTRACT

Information and Communication Technology (ICT) is
essential in the digital age, but its significance was
particularly felt during the COVID pandemic. The
modern educational field is now grappling with the issue
of ICT integration in classroom instruction. ICT offers
the chance for student involvement and contributes
more as a supplementary instrument in the teaching and
learning process. Despite the fact that information and
communication technology is developing quickly, very
few institutions have adopted it. In this article, the use
of information and communication technology by
teachers is analyzed. Some obstacles, such as a lack of
resources, education, internet access, infrastructure
support, etc., have been identified as the cause of the
slow pace of ICT adoption in schools. A well-structured
survey was made among the secondary school teachers
for this analysis through a Google Form.

Key words: Barriers, ICT, Integration, Pandemic,
Questionnaire.

INTRODUCTION

ICT stands for Information and Communication
Technology. Information and  communications
technology (ICT) is an abbreviation for information
technology (IT) that emphasizes the importance of
unified communications and the integration of
telecommunications (telephone lines and wireless
signals) and computers, as well as the essential
enterprise  software, middleware, storage, and
audiovisual that allow users to access, store, transmit,

understand, and manipulate information. The ICT tools
for teaching and learning consist of digital
infrastructures such as computers, laptops, tablets,
mobiles, scanners, projectors, etc.; they also use
software tools like Google Meet, Google Classroom,
Spreadsheets etc. Various platforms and technologies
have been developed and improved over time to make
ICT teaching and learning more participatory.
Innovative ICT tools are utilized in classroom
instruction to support instructors’ subject integration for
teaching-learning and evaluation. ICT resources for
teaching, learning, and assessment are widely available
on both online and offline platforms, many of which are
free or inexpensive and subject-specific.

"Technology use and integration" is the goal of NEP
2020, which aims to provide students with a roadmap
for turning India into a globally competitive knowledge
economy and a society with widespread access to the
internet. Additionally, people in rural areas of the nation
now have access to education because of the
incorporation of ICT. Therefore, it is crucial to research
secondary school teachers' attitudes toward the use of
ICT in teaching and learning and how they perceive its
integration into the classroom.

REVIEW OF LITERATURE

“We need technology in every classroom and in every
student and teacher’s hand, because it is the pen and
paper of our time, and it is the lens through which we
experience much of our world.” — David Warlick
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ICT DEVELOPMENT IN INDIA
The quick and broad development of ICT in India
since the commencement of the reform process has
drastically altered the ways in which individuals
communicate and businesses conduct business.
Mobile telephony, IT-enabled services, and wireless
networking have all resulted in significant
developments in the world of computing. However, as
ICT in India grows and personal computers and
notebook PCs become popular equipment for students,
homes, and professionals, the issue of computer
security will become increasingly important.
Educational institutions have been quick to accept new
wireless technology and portable laptops. Students
using notebook computers or tablet PCs can access
information from any location on a networked
campus. This leads to cost savings for college or
school administration because they can optimize their
IT infrastructure by supplying students and faculty
with pocket computers.
NEED AND IMPORTANCE OF ICT IN
EDUCATION
Today's  classrooms  are brimming with
technologically savvy students. Institutes can improve
student learning chances by combining audio-visual
learning tools with the traditional blackboard.
Electronic devices have become a way of life for
today’s kids. Children can be eased into education by
using resources they are already familiar with in the
classroom and utilizing ICT.
Aside from making learning more enjoyable, ICT has
a wide range of effects on education, such as:

» Everyone Deserves an Education
All pupils benefit from the flexibility and accessibility
of learning materials provided by ICT. While all
resources are available in classrooms, students can

COMMUNICATION

TECHNOLOGY

also access them outside of school. This is especially
beneficial for individuals who are slow learners or
have learning impairments. Such students can go
through the teachings as many times as they need to in
order to fully grasp their courses.
The availability of learning tools also helps students
who cannot afford to attend classes every day. Low-
cost electronic devices designed specifically for
education are offered to students with budgetary
constraints.

» Effective Teacher Education
ICT in school management is intended to educate not
only students but also teachers. Regular teacher
training programs are vital, and ICT assists in training
them in their own institutes via online learning.
Teachers can complete their training in their leisure
time by storing training modules on devices that can
be accessed at any time. They can continue training
without missing classes, which benefits both students
and teachers. This course also shows how to use ICT
efficiently in the classroom and for remote learning.

» Increased Knowledge Preservation
For students, visual learning is more successful than
traditional chalk and talk. This is due to the fact that
our brain processes and retains images and movies
more quickly than text. ICT enables audio-visual
teaching methods, which increase learner retention
and interest levels.
However, the use of ICT in education is not restricted
to resource-based instruction. Educators can also use
ICT to create interactive on-screen and off-screen
projects. This enables pupils to engage in enjoyable
physical and mental activities while learning.
Educational games, interactive museum tours, and
virtual labs are just a few of the activities that may be
accessible through ICT resources.
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» Promotes Collaboration
ICT allows you to collaborate with any institute
around the globe. And they can do so in the privacy of
their classrooms. This saves time and money while
providing access to collaborations with some of the
greatest institutes.
They can also work with many institutes at the same
time, plan meetings and conferences, and share their
knowledge with colleagues all around the world. Only
ICT in school management allows for such worldwide
knowledge sharing.

» Enhances Openness
One of the benefits of ICT in education is that it allows
for a more transparent attendance and grading
procedure. The information can be shared with school
officials, students, other teachers, and parents. With
the data as a reference, any issue with a student, such
as absence, declining grades, or bad behavior, can be
handled with the concerned parties.
Data stored through ICT can also be used as evidence
for any action taken by the institute. Because all
actions are based on evidence, this removes awkward
questioning and accusations.

» Approach Focused on the Learner
The need for ICT in education is to provide a student-
centered learning environment. ICT tools bridge the
gap between learner-centered and teacher-centered
environments. Because ICT provides access to a vast
spectrum of material, all pupils' individual educational
needs are satisfied. Quizzes and exams can be used by
teachers to test students' usage of such material.
For kids who demand extra attention, teachers can
discover suitable supplementary material on the
internet. Teachers can use ICT to distribute those
materials to the entire classroom or to individual
students. In any case, thanks to ICT, every student has
a personalized learning experience.

» Modern Teaching Techniques
ICT allows institutes to implement new teaching
methodologies. One such method is the "flipped
classroom,” in which students learn their topics at
home and practice them in class through practical
exercises. Students can effectively learn at home by
watching videos, and at school, ICT engages them in
fun learning activities. Teachers can also experiment
with various learning strategies and directly assess
their effectiveness by tracking students' grades using
ICT.
COMMON ICT TOOLS EMPLOYED IN
EDUCATION
GOOGLE CLASSROOM
Classroom is a free application accessible to schools,
non-profits, and anybody with a Google account.
Classrooms facilitate connections between students
and teachers both within and outside of the classroom.
Classrooms save time and paper while making it
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simple to create classes, give homework,
communicate, and keep organized.

INTERACTIVE WHITE BOARD

An interactive whiteboard, also known as an
interactive smart whiteboard or electronic whiteboard,
is an educational technology instrument that allows
teachers to project their computer screen or the screen
of a mobile device onto a whiteboard fixed to a wall or
movable cart.

ANIMATION

Educational animations are animations created
specifically to promote learning. It is linked to
educational technology because of the way it helps
teaching and learning by utilizing technological tools
to ease learning and improve performance.
MICROSOFT TEAMS

A digital hub that brings meetings, content, and apps
together in one place. Educators can create
collaborative classrooms, connect in professional
learning communities, and communicate with school
staff.

TRELLO

Trello is a visual collaboration tool used by educators
worldwide for easier coursework planning, faculty
collaboration, and classroom organization.
THINGLINK

A solution for classes with a wide range of linguistic
and reading abilities. ThingLink makes it simple to
develop audio-visual learning resources that can be
accessed through an integrated reading tool.
Immersive Reader can read any text description in
picture or video hotspots in over 60 languages.
SPREADSHEET

Spreadsheets can be programmed to numerically solve
complex systems of equations, identify trends in data,
or determine the best solution to a problem.
Spreadsheet exercises, on the other hand, can be used
in any lesson that presents data in a table to improve
numeric literacy.

MICROSOFT POWERPOINT

PowerPoint could enhance teaching sessions by giving
a roadmap, reinforcing what teachers say, and
allowing the use of images and other multimedia to
clarify concepts and accommodate different learning
styles.

MICROSOFT ONENOTE

OneNote assists teachers in organizing and sharing
educational content with their students. Students can
use OneNote to work individually or in groups to
interact with the materials and with one another.
Teachers can present to the entire class or share items
with only those pupils who require them.
RESEARCH METHODOLOGY

The current study has a descriptive focus and used a
non-probability sampling method to acquire data,
which was collected after constructing a structured
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inquiry and distributed to secondary school teachers at
Chengalpattu. For information gathering, just 50
people were chosen using a suitable sample procedure.
Data analysis: The questionnaire has 10 multiple-
choice questions, and percentage calculations are
employed to analyze the results.

Sources of Tables and Diagrams: Data received
through the questionnaire was tallied, and graphs were
displayed using the percentage approach.
OBJECTIVES OF THE STUDY
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1. To investigate secondary school teachers'
competence in information and
communication technology.

2. To understand the issues and difficulties that
teachers face when using ICT tools.

DATA ANALYSIS AND INTERPRETATIONS
The acquired data are subjected to data analysis and
interpretation, and percentage analysis has proven to
be an effective statistical tool in this regard. Only a few
questions from the questionnaire that had a significant
impact on this study were taken and presented here.

Table 1: The current state of the facilities accessible in schools.

Question

Yes No

Do you believe your school has the necessary infrastructure to integrate ICT tools?

40% 60%

Availability of infrastructure facilities

Inference: According to Table
1, many schools are under-
resourced in terms of ICT tools
in their teaching and learning

process.
Table 2: Training modules provided to the teachers.
Question Highly Satisfied Not
Satisfied Satisfied
How pleased are you with the training you underwent prior to applying 10% 25% 65%
ICT tools?
Training modules provided Inference: From the above

70% table and diagram, it is inferred
60% that most of the teachers are not
500 satisfied with the training
0 .
. program given to them before
40% adopting ICT tools.
30%
20% I
10%
w 1
Highly satisfied  Satisfied Not satisfied
Table 3: Internet access in the classrooms.
Question Yes No
Have you offered adequate internet access to use ICT tools in classrooms? 0% 100%

Challenges on using ICT in secondary schools: teacher’s perspective with special reference to Chengalpattu
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Inference: As a result, it is evident
that there are no internet services,

100% such as Wi-Fi connections or
100% — LANs, to enable higher
50% . technology utilization in
% classrooms.
0%
Ye
° No
=Yes =NoO
Table 4: Availability of smart gadgets with the students.
Question All More Few | None
Whether all students have smart devices for e-learning? 0% 70% 20% | 10%

Availability of smart devices with the

students
50%
40%
40% 35%
30% 25%
20%
10%

0%
Yes Some what No

Inference: It is clear
from the table that many students
have smart devices such as
mobile phones, Laptops, etc., and
some of them do not have any of
these devices.

Table 5: Support from higher-level officials in learning and implementing ICT tools.

Question

Yes Some what No

tools in your classes?

Whether you were provided enough time and help to understand and utilize ICT

40% 35% 25%

Support from higher Officials

W Yes M Somewhat B No

Table 6: Teachers’ opinion on ICT.

Inference: Only 40% of
instructors were given time to
study and deploy ICT tools in
their classrooms. Most teachers
did not have enough time to learn
or get help from their superiors.

Challenges on using ICT in secondary schools: teacher’s perspective with special reference to Chengalpattu
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Question More Interested Not interested
Interested
Your opinion on the integration of ICT technologies in 30% 5% 65%
school education.

Opinion on ICT tools

70%
60%
50%
40% 30%
30%
20%
10% 5%

0%

1
B More Interested Interested

Table 7: Impediments to using ICT

Inference: It was deduced
that many teachers are unwilling to
implement ICT tools in their
65% classrooms due to many reasons.

Only a few people want to use it.

Not Interested

Question No. of respondents percentage

Which of the following, in your opinion, is the cause of teacher’s
reluctance to use ICT?

A) Lack of Knowledge 6 12%

B) Lack of infrastructure 20 40%

C) Slow internet connection 15 30%

D) Students’ unwillingness 5 10%

E) Other reasons 4 8%

Barriers to use ICT

Other reasons Wl 8%

Students’ unwillingness Il 10%

Inference: According to the
table and graphic above, the most major
barrier to ICT integration is a lack of

Slow internet. . NG 30% infrastructure. The next element is a

Lack of infrastructure IEEEEEG— 40%

Lack of Knowledge mmmmm 12%

0% 10% 20% 30% 40% 50%

FINDINGS

Respondents are keen to learn about and incorporate
information and communication tools into their
teaching methods. However, there are several valid
reasons for the slow pace of technology application in
the education sector. Nonetheless, many schools lack
the necessary infrastructure to implement e-learning.
Other than computer teachers, other instructors are not
well prepared to use technology. There is no high-
speed internet connection; even some isolated
communities are not connected to the internet.

slow internet connection, and the third
one is teachers' lack of technical
competence. Students' reluctance also
has an impact on ICT uptake in
secondary schools.

Government schools are not yet financially secure
enough to implement ICT in their classrooms. Even
many teachers who are just interested in the traditional
way of teaching believe that learning and using
technology for teaching are too difficult.
SUGGESTIONS:
% Government schools must be modernized
in order to use ICT tools in their
educational procedures.
< Non-computer teachers must be properly
trained to use the technology.
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«+ High-speed internet connections should be

made available to improve ICT utilization.
« They must ensure that all students have at
least one of the gadgets, such as a desktop
computer, laptop computer, mobile phone,

and so on.
<+ Schools should work with teachers to give
them enough time to implement

technology in the classroom.

«» Teachers must be prepared to accept and
learn about technological changes, as well
as recognize their significance.

CONCLUSION

With the help of technology, 21st-century schools are
rapidly transforming. ICT has changed the way the
education industry operates. However, while it is
immensely advantageous, effective ICT use is also
critical. ICT is extremely important in the education
industry, and it will soon be an integral part of all
educational systems. Along with installing the
technologies, educators must be trained to realize the
full potential of ICT. Digital literacy among teachers
and students changes the way we learn using
technology. We can use ICT to create school systems
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that are more efficient, cost-effective, and inclusive of
all students. Technology is assisting in the
transformation of a teacher's function from that of an
instructor to that of a guide who assists students in
making their learning process easier and more
enjoyable.
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Abstract: Human Resource Management is
concerned with the facilities and needs of the human
workforce in terms of their working procedures and
career advancement. It is a bidirectional process flow
that expands the workforce and senior management
and interacts with everyone's needs in a solution area
to help the organization generate a better and value-
added service, outcome for its customers, and clients.
New technologies are launched on a regular basis to
make a more productive and efficient human
resources department, making things easier and more
contemporary. The adoption of a Human Resources
Management System is one of the most recent human
resource technologies. This integrated system is
designed to aid in the provision of information
necessary in human resource decision-making
processes such as administration, payroll, hiring,
training, and performance assessment. The results of
the bibliometric analysis show. Improving
organizational performance is one of the primary
purposes of human resource management. However,
few studies have explicitly addressed the
multidimensional character of performance and
associated human resource practices to several
outcome dimensions. As a consequence, this research
adds to the body of knowledge by connecting human
resource practices to three outcome dimensions:
financial, organizational, and human resource
outcomes. Furthermore, we will look into how human
resource practices influence these outcome
characteristics, with a focus on the mediation function

of job satisfaction. Keywords: Employee Job
Satisfaction, Long-Term Organisational
Performance, Human Resource Management

Practices, Organizational Innovation.
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1. INTRODUCTION

Human Resource Management delivers the most
effective approaches and solutions for managing human
resources. Optimized and mapped the unique skill set in
the Spitalfields field, such as in the Production Field, by
delivering trained and relevant human resources to
develop a product in line with market demand and market
competencies with the required time limit and quality in
the project field.

Service and operational sectors supply qualified and
adequate human resources whose skill sets and
competences are mapped towards identifying a solution
space and resolving it within a time period for a client,
customer, or self-business demands; Sales disciplines
such as Promotional Product Branding and finding
market prospects; customer engagement and sales
dealing; or any other areas inside such as preparing or
maintaining essential infrastructure for organizations.

In this situation, the Resource and Facility
Management Team or someone from outside the
organization, such as communicating with clients or
consumers and identifying and crystallizing their
relationship; is the finest example of an outside entity
whose expertise and operation may be mapped and
managed by the Human Resource Department is
consultants. Human Resource Management is
concerned with the facilities and requirements to which
the Human Workforce has access and which they require
for their working process and career advancement. It was
utilised as a bidirectional process flow to raise the
Workforce and Senior Management and coordinate
everyone's demands in a solution area in order to give a
better value-added extra service or outcome to the
organization's customers or clients.

New technologies are launched on a regular basis to
make a human resources department more effective and
efficient, making things easier and more contemporary.
A Human Resources Management System is one of the
most contemporary human resource technologies. This
integrated system is designed to help in the transmission
of information required in human resource decision-
making processes such as administration, payroll, hiring,
training, and performance assessment.

A Study on Human Resources Management
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2. THE BENEFITS OF THE HUMAN RESOURCE
SYSTEM

1. The Human Resource Management System
assists employees in achieving Job Satisfaction.
Human Resource Management Systems were once built
around a single criterion: employee job satisfaction. This
causes the Human Resource System to gather any first-
specific employee needs as well as any second-specific
organizational employee expectations. This technique
includes "Higher Management" as well to handle
employee demands, which reduces the extra pressure
from Higher Management and provides the customer
with a job-satisfactory environment.

2. Human Resource Management is used to match the
proper workforce with the correct skill set.

Most organizations utilise Human Resource
Management to keep their human resources up to date. It
is the Human Resource Management group's obligation
to maintain all Employee Details up to date. The Human
Resource Management team will search the Employee
Record set for skills that match a new project need. If the
talent is not found within the organization, it will be
discovered outside the organization via the application of
technical and management knowledge. To achieve this
purpose, the Human Resource Management team has
several branches, including:

Data is easily accessible.

The new system is easier to use, more reliable, and more
adaptable. and data changes are simple.

The project is simple to maintain.

Reduced manual labour.

Reports are generated on time.

| Work force inside Project |

3. Importance of the Study
An organization cannot form a superior team of
specialists unless it has good Human Resource
Management. The Human Resources Management
team's primary responsibilities include recruiting
personnel, training, suitable performance assessments,
motivating and inspiring employees, workplace
engagement, workplace safety, and much more. The
benefits of these services are discussed in further detail
below:
1. Recruitment and Training

Recruitment and training are two of the most important
roles of a human resource staff. Human resource
managers have developed suitable plans and effective
tactics for recruiting the right individuals. Human
Resource Recruiters create the criteria that are best
appropriate for that specific job description. Their other
responsibilities are also connected to recruiting, which
includes establishing an employee's duty and the scope of
tasks allotted to them.
2. Performance Appraisals
Human Resource Management also assists organizations
in encouraging employees to perform to their full
capacity and providing feedback that might help them
grow. The team communicates with their employees on a
regular basis, providing any required ideas or criticism on
their performance while also allowing them to define
their unique duties.
3. Maintaining the Work Atmosphere
This is a critical part of human resource management
since an individual's performance in an organization is
heavily influenced by the work environment or
workplace culture that exists at the firm. A better working

A Study on Human Resources Management
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environment is one of the primary benefits that
employees may anticipate from an effective human
resource management team.
4. Managing Disputes
There are various issues in an organization that might
lead to disagreements between employees and recruiters.
Conflicts, on the other hand, are nearly inescapable. In
such a circumstance, a human resource department that
functions as a consultant and mediator is required to
effectively solve those challenges.
5. Developing Public Relations

To a large measure, the dependability of building
strong public relations depends on human resource
management. They are in charge of organizing business
meetings, seminars, and other formal events on behalf of
the firm in order to establish partnerships with other
business sectors. The human resources department can
also play an important role in the preparation of business
and marketing strategy for organizations.
6. Managing laws and regulations

Because the legal environment in which human
resource management functions is continuously
changing, the human resources department must be kept
informed of any changes and must also keep the whole
management organization up to speed. Labour law, wage
legislation, employee benefits, workplace discrimination,
and healthcare law are all examples of human resource
management laws.
5. OBJECTIVES OF THE STUDY
Societal Objectives
Human Resource Management entails creating programs
that meet the economic, psychological, ethical, and social
demands of employees. Compensation and benefits
programs, equal opportunity programs, community
relations programs, disability employment programs,
community relations programs, and so forth are
examples. These programs are designed to help
employees achieve social goals while also inspiring and
keeping productive personnel.
Organizational Objectives

One of the most important goals of human resource
management is to have the right amount of people in the
right position with the right abilities. This assists an
organization in achieving its goals and objectives within
the time frame specified.
Functional Obijectives

Human resource management's functional goal is to
establish organizational policies in accordance with
provisional/territorial and federal legislation concerning
human rights, occupational health and safety,
employment equality, labor relations, and employment
standards. This assists organizations in maintaining the
quality of life at work and ensuring ethical employee
behavior.
Personal Objectives

The purpose of personal human resource management

1. Personal Information
2. Contact Information
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is to recruit, develop, utilize, and retain efficient
individuals in an organization. This is feasible if people
fulfil both organizational and individual goals.
Employees should get adequate training and performance
feedback to do this. This supports personnel in
identifying and fixing areas for improvement.

The primary goal of this article is to decrease
administrative efforts in recording everyday occurrences
such as payroll, employee performance, and personnel
information. It consists of six components. They are as
follows:

1. Employee Information
2. Payroll

3. Training

4. Performance

5. Resignation

6. Tracking resumes.

o |

~atl

Fig 1: Overview of Human Re—sc;urce Manageme
Systems

2. Employee Information

The Employee Details module is used to handle
employee details such as adding new workers, changing
current employees, and deleting current employees.
When a new employee is picked from the resume tracker,
all essential information must be entered and preserved
in the database.

Fig 2: Employee Information Overview There &
three types of information in the employme
details.
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3. Employment Situation
Personal information comprises information such as the
employee's name, employee ID, country, and so on. The
contact information contains the employee's address,
phone numbers, and so forth.

3. PAYROLL

ISSN: 2277-1409

Fig 3: Payroll Details Overview

The payroll module contains information about the
employee's salary, such as basic pay, allowances, and
deductions, as well as the computation of gross pay and
net pay from the specified allowances and deductions.

All employee salary information is kept on file by the

human resource management. This payroll module's
primary job is to track employee pay information.

Fig 4: Overview of Training Module

4. TRAINING

This training module comprises the employee's schedule
for the training that was done in the organization for the
individual employee. The database will keep track of the
employees' previous training experiences. The module
provides information about personnel who are in training
or have finished their course. These details will be used

in the payroll calculation.

5. PERFORMANCE

This module contains information on the employee's
current status within the organization. This module
provides information about the employee, such as his or
her name, ID, Division, workgroup, evaluation date,
evaluator, and assessment duration.

Fig 5 : Employee Position Performance

This module is designed to keep track of employees' work performance and organizational involvement.

6. RESIGNATION

This module offers information on prior workers of the
organisation. Department, position, supervisor, current
contact information, and joining and parting dates are

examples of information. This information is used to
notify former workers in the event of an emergency
involving a project on which they previously worked.
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Fig 6 : Ex-Employee Information

7. Tracking resumes Curriculum Vitae, contact information, job experience,
This module provides applicant information such as their area of specialization, and area of interest.

o '-

Fig 7 : Tracking Resume

The candidate can register their résumé online, and their needs of the organization, they will be contacted for the
information is saved in the organization's database. If the next phase.
information submitted by the candidates satisfies the

6. SCOPE OF THE STUDY

Rermunmneration
\ /
Scope
of HRMN
e/ K

Human resource management comprises all operations » Job analysis design

that fall within the purview of human resource Job analysis is another key aspect of Human Resource
management. The following are the activities. Management. position analysis provides a full overview
Human resources planning of each position in the firm.

Human resource planning, also known as Human » Recruitment and selection

Resource Planning, refers to the process by which a firm The firm creates adverts and publishes them in
determines the number of available jobs, whether it has newspapers based on information gathered from
an excess of personnel or a lack of workers, and how to employment research. This is the process of recruiting.
cope with this surplus or shortfall. After the advertising is published, a large number of

applications are received, interviews are held, and the
best candidate is chosen, making recruitment and
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selection yet another vital aspect of human resource
management.

Orientation and induction

After the personnel are chosen, an induction or
orientation program is held. This is yet another critical
aspect of Human Resource Management. workers are
told about the company's history, explained about
organizational culture, principles, and work ethics, and
introduced to other workers.

Training and development

Every employee goes through a training program to assist
him to perform better on the job. Existing employees with
extensive expertise are also given training. This is known

7. RESEARCH METHODOLOGY
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as refresher training. The corporation spends a lot of
money on training and development.

Performance appraisal

After about a year of employment, the employee is
subjected to a performance review, in which the Human
Resources  department  evaluates the  person's
performance. Future promotions, bonuses, and pay
increases are determined based on these evaluations.
Compensation planning and remuneration

There are different regulations for compensation and
other perks. The Human Resources department is in
charge of salary and compensation planning.

Figure3.1 —Research Methodology Scope

1. Research Questions A Research Question is the
nucleus of the entire research process.

A Research Question stimulates the researcher's
thinking. It allows researchers to stay focused on the
study issue at all times. The researcher's attention is
drawn to the connections that exist between various
variables in the study topic. Research questions pave the

Analysis of
principles
employed

Presentation of
process and
approach

Description of
methods
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way for the development of a framework, model, or
theory to address the present research challenge. Writing
research questions requires a high level of ability. There
is no one-size-fits-all method for creating an ideal
research question. However, the guidelines that follow
illustrate some of the characteristics of good questions
that have been embraced for this compendium.

A Study on Human Resources Management



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

2. Recommendations for Research Questions

The figure above demonstrates the significance of
regressive thinking in defining proper and targeted
research topics. This serves as the foundation for
establishing the issue statement and hypothesis. The
above-mentioned approach aided the researcher in
developing the study question.

3. Statement of the Research Problem and its
Description.

In the sea of research, a problem statement is like a
lighthouse. Its nature is prescriptively descriptive. It
always aids the researcher in concentrating on the study
subject. A problem statement does not enable the
researcher to deviate from the path. Any detour from the
path taken by the researcher will result in the problem of
not addressing current challenges. The research
statement is the fundamental thread of this study.

A study of Human Resource Information Systems
procedures and performance in large-scale organizations
in Western India to determine their efficacy. The study
issue statement tries to investigate Human Resource
Information Systems procedures and performance, as
well as their impact on organizational effectiveness, in
large-scale organizations in Western India using a
descriptive research design framework.

8. REVIEW OF LITERATURE

Hofstede (1980) showed that national and regional
cultural groupings have an impact on organizational
behavior.

Deal and Kennedy described culture as "a system of
informal rules that spell out how most people behave
most of the time." Deal and Kennedy defined culture in
1982 as "the way we do things around here."

Uttal 1983 describes behavioral norms as "a system
of shared values and ideas about how things work that
combine with a company's employees, organizational
structures, and control systems to generate behavioral
norms or the way we do things around here."

9. ANALYSIS AND INTERPRETATION OF THE
DATA

Human resource data analytics may be utilized to
improve practically every aspect of human capital
management. We've included five examples of human
resource data analytics applications below to show how
this practise may be utilized to improve various human
resource procedures.
1. RecruitmentIf you haven't heard, recruiters are
having a terrible time. We are witnessing a growing
talent shortage, making it more challenging than ever
to find and hire exceptional staff. Data analytics can
help you find areas in your recruiting process that
could be improved.
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Some philosophers separated several levels, as
opposed to the distinction between visible and concealed
levels. Schein 1985, one of the foremost experts in the
topic, outlines the following steps. The culture inside an
organization. As a result, he offers the formal definition
of organizational culture as follows.

Many cultural conceptions place a premium on

cognitive aspects such as assumptions, ideas, and values.
Others widen the concept to include behaviors and
artifacts, resulting in a common distinction between
visible and hidden layers of organizational culture - a
distinction that fundamentally corresponds to the
climate/culture division noted above Kotter and Heskett
1992,
Huselid 1995 examined eleven human resource
management practices in his famous article "The Impact
of Human Resource Management Practises on Turnover,
Productivity, and Corporate Financial Performance":
personnel selection, labor management participation,
incentive  Compensation, performance appraisal,
grievance procedures, information sharing, job design,
attitude assessment, recruitment efforts, promotion
criteria, and employee training.

Relevant

Manageable in terms of research and m terms of your own academic abilities

Substantial and with origmal dimensions

Consistent with the requirements of the assessment

Clear and simple

Interesting
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For example, you might set recruiting goals and
track your progress towards them, or you could
compare your time-to-fill and cost-per-hire metrics to
those of other industries or organisations, and then
see how your results change after making changes to
important aspects of your recruitment strategy.

ISSN: 2277-1409

Keep track of the important recruiting statistics
for your company. To assist you with this, some
recruitment software systems include configurable
dashboards as part of their analytics feature

According to the source, a dashboard in Lever converts critical recruitment data into easy visualizations.

Development and Training

That is a critical problem for human resource
managers to address, but without a system for
analyzing results, there is no way to tell if your team's
resources and efforts on a training initiative were in
vain. Soliciting employee feedback via a survey or
one-on-one meetings with management, as well as
collecting and analyzing data on program completion
and comprehension, is an effective method for
monitoring the effectiveness of training and

development programs.In certain cases, predictive
analytics may be used to create personalised learning
paths for employees and even tailor training content to
different learning types.

Examine your employees' participation in and
understanding of training programmes. Learning
management systems, which are used to conduct staff
training programmes, are often designed to measure
learners' completion rates, time spent training, individual
assessment scores, and other data

According to the publication, an Absorb LMS dashboard provides learner logins, enrollments, and course

completions.

3. Attrition and retention
According to Capterra's Recruiting Strategy
Survey, July 2021, 50% of employees with recruiting

responsibilities have a larger-than-normal number of

job opportunities for which they are actively

recruiting. Talent scarcity is to blame in part, but
persistent, record-high levels of turnover are also
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important contributors to the oversupply of unfilled
posts. Recognizing the causes of turnover is a top
concern for human resource directors. And data,
predictably, is one of the finest methods to do it. Exit
interviews and questionnaires, for example, can be
used to collect information from departing workers,
and then analytics tools can be used to detect
commonalities among the results.

To reduce turnover, you must first understand the
factors that contribute to it. Human resource analytics
systems may be useful in this regard by gathering
data on employee turnover, such as voluntary and

involuntary turnover rates, average employee
duration, and staff retention rates.
Bamboo human resource staff’s tenure and

termination reasons are shown on a dashboard,
according to the source.

ISSN: 2277-1409

4. Compensation and benefits

Employee compensation is one of the most
expensive parts of any organization. This, along with
the fact that we are currently in an inflationary
market, has made pay analytics a more crucial
discipline for human resource managers than ever
before.

According to our Recruiting Technique Survey,
just 12% of businesses are not contemplating
boosting compensation as a technique to attract job
seekers. So, if you're having difficulty hiring

excellent individuals and are in the minority, it's time
to adopt a more strategic approach to wage planning.
Inquire with your payroll software vendor about
the capabilities of their reporting and analytics
solutions. You may not be using analytics elements
that might influence your compensation approach.

DASMBOARD COMPENSATION PLAMNS REPORTR

FROMIES

Flexdbie Compensation Moduie scvaen

SWITCM REVIEW CYCLE ADMIMISTRATIVE s8Ny

B AGREEN
2 =
# Boren Fundea Totat Borms Avexr a0 % of Targ
Ao v Borus Target Acnrer o Awars X Borus S
Compare your estimated merit spend in Compensation XL Source to proposals based on industry trends.
platform, and these solutions typically include

5. Employee productivity

According to the human resources department,
productivity refers to how efficiently resources like
as talent, money, and time are utilized. Data analytics
is very useful for analyzing productivity;
nevertheless, the type of productivity data you should
analyze is determined by your aim.

Many metrics, such as revenue per full-time
employee, are valuable for gauging overall workforce
productivity, whilst others, such as project
completion rate, are more useful for analyzing the
success of a team or person. You may also look at the
adoption rates of certain tools or perks to see how
effectively resources are being deployed.

Encourage department heads to report on their
employees' productivity. Most firms nowadays
utilize a collaboration tool or project management
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reporting capabilities that track everything from
employee communication to missed deadlines.

Asana Source organizes the status, progress, and
prioritization of different organizational goals.
utilise your organization's data to make better
decisions and achieve your objectives.
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According to the results of our Recruiting Strategy
Survey, 27% of human resource professionals use
recruiting analytics software now, with another 52%.
It is being considered or is planned to be used in the
future. When data is utilized to inform every human
resources decision, The consequence is a

B

10. FINDINGS OF THE STUDY

Employee job satisfaction and organizational
commitment were shown to be favorably associated to
human resource management. Employee work
satisfaction, on the other hand, has been proven to be
positively associated to organizational commitment. The
two independent criteria each contributed significantly to
the prediction of organizational commitment.
Limitations and implications of research
There are several drawbacks to this study. To begin,
individuals were recruited using a suitable sampling
approach. As a result, the study's findings have limited
generalizability in other areas and age groups. Second,
because this is cross-sectional research, any
generalization of the findings must be done with caution.
Future studies could solicit more responses from a
broader geographical area, i.e. from different bans, both
private  and  public.  Furthermore,  self-report
questionnaires were employed to obtain data from
respondents. Implications for practice.Implication for
Practice  The findings of this study supported prior
research by establishing links between and among human
resource management, employee job satisfaction, and
organizational commitment in the Saudi banking
industry. These discoveries have practical relevance.
High levels of work satisfaction among bank personnel
reduce turnover, absenteeism, and productivity while
also enhancing organizational commitment.
Originality/value

This study may add to our understanding of human
resource  management, job  satisfaction, and
organizational commitment in the Saudi banking
industry. The Saudi finance industry is growing
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substantially more successful human resources
business function, everything from hiring and
retention to training and productivity is covered.
And, while beginning a data analysis strategy may
appear to be a daunting endeavor, it is not. Begin with
the three alternatives provided earlier in this tutorial.
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-

significantly. As a result, there is an increased demand
for highly efficient and qualified human resources.

11. SUGGESTIONS

Large firms' human resource managers. He is
currently a writer who offers his knowledge on human
resource management. Many of his works have been
published in blogs and online anthologies.
Know your audience

Being harsh while being empathic is one of the human
resource suggestions and strategies. As a human resource
professional, you must be aware of your employees’
personal and professional lives. Unless, of course, an
individual employee requests anonymity. Otherwise, it is
necessary for a human resource executive to be aware of
key personal and professional information since these
facts have an influence on everyday employee
performance.
Recognize your function

Human resource managers, according to one of the
human resource tips and tricks, are crucial business
partners for any organization. By breaking down
preconceptions and tackling internal difficulties, you
focus on employee engagement, performance
management, talent management, innovation, and
company-wide cooperation as an HR leader. That lies at
the heart of effective human resource management.
Be technologically savvy

Understanding technical information and developing
work strategies based on it is now required. You must be
technically aware if you need to integrate end-to-end HR
software. This is because, among other things, you will
need to be familiar with the software's many products and
features in order to handle payroll, track leaves and
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attendance, and manage personnel information, taxes,
and scheduling.
4. Expand your network

Networking is the quickest approach to developing
your knowledge and skills while also expanding your
business contacts. This allows you to meet other experts
in your field, learn how they handle human resource
policy in their individual organizations, and what they do
differently to guarantee that their employees are happy,
engaged, and able to perform better every quarter.

5. Communicate on a regular basis

It is vital that you are emotionally available to your
employees as a human resource leader or expert. You
must be their shoulder to cry on when they are distressed
and unable to find a direction or focus on their task. This
is because it is natural and human to become sidetracked
or befuddled from time to time. This is when your
understanding of human resource concepts and processes
comes in helpful, assisting in reviving your employees'
lost energy.

6. Maintain your organization
The most important role of any human resource

leader or specialist is to be organized. Scheduling
interviews, interacting with applicants, assisting
employees with work and personal issues, analyzing
corporate strategy and planning, providing timely and
fair assessments, and other responsibilities. All of this is
only feasible if your organization remains operational.

12. CONCLUSION

Modern human resource management is a good
business approach. Human Resources is the driving force
behind successful human resource management
practices. This promotes better people management and
staff growth while also building a cooperative culture.
These five strategies for effective human resource
management or strategic human resource management
are just a handful of many that may help with successful
human resource management. However, it is critical that
you continue to pursue development, stay loyal to your
human resource commitments, and maintain a flat,
intimidation-free organisation. Finally, because you are
the company's most precious human resource, you must
be well-organized.
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Abstract: Phytoremediation, the use of plants to remediate
contaminated settings, is increasingly recognized as an effective and
environmentally friendly approach to address the widespread impact of
pollution. This article provides an in-depth analysis of the complex field
of phytoremediation, examining its many methodologies and practical
uses. We explore a range of phytoremediation techniques, starting with
phytoextraction, which uses plants to absorb pollutants, and
phytodegradation, a natural process for detoxification. Additionally, we
go into rhizofiltration, phytostabilization, and other related methods. By
delving into the complexities of plant selection, we want to explore how
certain features contribute to the efficacy of pollution cleanup. The use
of basic English, idiomatic expressions, and a conversational tone
creates a compelling storyline that reveals the significance of soil
composition, levels of contaminants, and methods of planting. The
paper examines the obstacles associated with wetlands restoration, the
use of sunflowers in the remediation of Chernobyl, and the
transformation of wurban brownfields. These challenges include
considerations of time, site constraints, and public perception. The
expansion of collaborative efforts with regulatory bodies, improvements
in genetic research, and the implementation of novel methodologies
serve as catalysts for the larger influence of phytoremediation. The
paper concludes by urging readers to take action and adopt sustainable
approaches, namely integrating phytoremediation within the broader
framework of environmental restoration on a global scale.

Keywords: Phytoremediation, pollution, plant-based remediation,
sustainable solutions, contaminant removal, environmental restoration,
plant genetics, innovative techniques, collaboration, challenges.

Introduction

In the contemporary day, characterized by
heightened environmental apprehensions, the need for
inventive measures becomes evident in tackling the issue of
soil, water, and air pollution. Phytoremediation, a phrase that
may seem complex but has significant potential, arises as a
viable methodology. Phytoremediation, which refers to the
use of plants for the purpose of purifying contaminated
settings, is a viable and ecologically sound approach to
addressing pollution issues, serving as a valuable supplement
to the essential practice of environmental assessment (Smith
et al., 2022). Prior to delving into the complex realm of
phytoremediation, it is essential to comprehend the need to
conduct an environmental evaluation. The assessment of the
environmental effect of human activities plays a crucial role
in promoting responsible development and facilitating
informed decision-making (EPA, 2020). The environmental
assessment process serves as a protective measure against
permanent harm to ecosystems and public health by
assessing the possible risks and benefits involved.
Phytoremediation, a method recognized for its ecological
benefits, is in perfect alignment with the goals of
environmental assessment, offering a sustainable approach to
the restoration of polluted areas (Jones & Johnson, 2018).

Phytoremediation Types

Phytoextraction is a process in which plants serve as natural
agents for removing contaminants from the soil through their
root systems. Phytoextraction is a process that entails the
absorption and accumulation of pollutants, such as heavy
metals and organic compounds, inside the tissues of plants
(Baker et al., 2019). Hyperaccumulators, such as the
Alyssum species, have a remarkable capacity to accumulate
metals inside their tissues, converting pollution into valuable
resources (Ma et al., 2021).

Rhizofiltration: Plants may purify water by means of
rhizofiltration thanks to their complex root systems. The use
of vegetation in the process facilitates the removal of various
pollutants, including arsenic and nitrates, from water sources
by allowing them to undergo filtration inside the root zone
(Raskin et al., 2020). The inherent symbiotic relationship
between plant roots and microorganisms contributes to the
optimization of this process, resulting in the establishment of
a highly effective filtration system (Chen et al., 2017).
Phytostabilization: Consider plants as protectors of eroded
soils, holding contaminants in position and preventing their
movement. The phytostabilization process entails the
deliberate cultivation of plant life to diminish the movement
of pollutants. This is achieved by effectively enclosing the
pollutants within the area around the roots of the vegetation
(Fayiga et al., 2016). The coexistence of native grasses and
shrubs within an ecosystem contributes to the preservation of
the environment by providing a sustainable solution to
combat soil deterioration (Gupta & Sinha, 2019).
Phytodegradation: Phytodegradation, sometimes referred to
as phytotransformation, is the use of plants to facilitate the
breakdown of pollutants into less detrimental chemicals
through metabolic mechanisms (Eapen & D'Souza, 2018).
The biochemical processes occurring inside plant tissues are
of utmost importance in the mitigation of pollutants,
therefore emphasizing the adaptability of phytoremediation
approaches.

Plant Selection: Phytoremediation's Green Warriors

In phytoremediation, plant selection is not a one-size-fits-all
proposition. The selection of plant species may have a
substantial influence on the efficacy of the restoration
procedure.  Hyperaccumulators, shown as  Thlaspi
caerulescens, are plant species that possess a remarkable
ability to flourish in soils polluted with high levels of metals,
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exhibiting an exceptional capacity to absorb metals that
would elicit a strong aversive response in other plant species
(Baker et al., 2021). In contrast, indigenous plant species
serve a crucial function in the process of ecosystem
restoration, as they contribute to the preservation of
biodiversity and provide essential support to indigenous
animal populations (Johnson & Smith, 2019). Achieving an
optimal equilibrium between hyperaccumulators and native
plants may result in a synergistic approach to cleanup.

Phytoremediation Influencing Factors: Soil,
Contaminants, and Plants
Phytoremediation may be seen as a harmonious

orchestration, whereby the soil, pollutants, and plants each
assume different and crucial roles. The absorption and
transport of pollutants may be influenced by several soil
properties, such as soil type, pH, texture, and nutrient content
(Chigbo et al.,, 2017). Contaminants exhibit significant
variability, including heavy metals such as lead and
cadmium, as well as organic pollutants like polycyclic
aromatic hydrocarbons (PAHSs). According to Eapen and
Suseelan (2019), the successful removal of different types of
contaminants necessitates the use of customized techniques.
In addition, the uptake and processing of pollutants are
influenced by the specific plant species present and their
respective growth rates (Smith & Johnson, 2020). The
complex interaction between several factors necessitates the
use of a comprehensive methodology for designing
phytoremediation strategies.

Site preparation and planting: Planting the Seeds of
Success

In order for plants to effectively perform their biological
functions, it is important to undertake appropriate site
preparation measures. The process of soil testing serves as a
fundamental basis for assessing pollutant concentrations and
providing crucial insights for the development of effective
remediation approaches (Gupta & Sinha, 2021). The
incorporation of organic matter or minerals into the soil may
lead to improvements in plant development and the
absorption of pollutants (Fayiga et al., 2022). The selection
of planting methods is contingent upon the prevailing
circumstances of the location and the specific plant species
being considered (EPA, 2021). These techniques include
both direct seeding and the transplantation of fully-grown
plants. Similar to the meticulous tuning of a musical
instrument, adequate site preparation plays a crucial role in
establishing the foundation for a successful phytoremediation
endeavor.

Nature's Engineers: Monitoring and Maintenance

In order to ensure the effectiveness and success of
phytoremediation, it is essential to engage in thorough
monitoring and maintenance practices. According to Raskin
et al. (2022), periodic evaluations of plant health, growth,
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and pollutant absorption are essential to ascertain the efficacy
of the remediation procedure. To improve plant performance,
it may be required to make adjustments to irrigation,
nutritional levels, and pest control practices (Chen et al.,
2023). The continuous provision of care guarantees the
sustained growth and optimal functioning of the green
engineers, enabling them to effectively purify the
environment.

Nature's Cleaning Crew in Action

The global scale of successful phytoremediation projects
serves as a testament to the diversity and efficacy of this
approach. The sunflowers at Chernobyl used their
exceptional capacity to absorb radioactive cesium and
strontium, therefore contributing to the process of soil
decontamination (Li et al., 2020). According to Wu and Zhou
(2018), wetlands located in metropolitan areas have
undergone a transformation into natural filtration systems.
These wetlands are characterized by the presence of plants
such as cattails and reeds, which play a crucial role in
purifying water and providing homes for many forms of
animals. The revitalization of abandoned brownfields has
been facilitated by the establishment of poplar trees, which
effectively mitigate pollution and enhance the air quality
inside urban environments (Tong et al., 2017). These
compelling instances serve as a reminder of the remarkable
ability of nature to recover from the adverse effects of human
activities and restore equilibrium.
Understanding the Plant-Microbe
Symphony at the Microscale

The rhizosphere is a thriving community in which plants and
microorganisms exchange not only nutrients but also
information. Recent research by Martinez et al. (2022)
reveals that plants emit chemical cues that guide
microorganisms to pollutants, thereby initiating a soil-based
cleansing orchestra. Microbes: Nature's Decontamination
Crew Bacteria, fungi, and mycorrhizal fungi are the unsung
champions of the plant world. These microbes have mastered
the art of decontamination. As demonstrated by Patel and
Williams (2021), mycorrhizal partnerships not only promote
plant growth but also enhance pollutant absorption, resulting
in healthier soils.

Case Studies of Effective Environmental Restoration
Imagine  willows and poplars collaborating with
microorganisms to combat heavy metal contamination.
Recent research by Lee and Garcia (2023) demonstrates that
mycorrhizal fungi enhance plants' capacity to accumulate and
transmute toxic metals, suggesting that contaminated sites
may be restored.

Plants and Microbes in Wastewater Treatment:

Aquatic plants such as water hyacinths and duckweeds are
not alone in rhizofiltration. According to Wang et al. (2020),
microbes like Alcaligenes eutrophus form partnerships that

Symbiosis: A

Revitalizing Ecosystems and Restoring the Earth: The Transformative Capacity of Phytoremediation in the Elimination of Pollution

105



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

synergistically enhance the removal of pollutants from
effluent, transforming sewage into clear waters.
Opportunities and Obstacles:

Similar to assembling an ideal team, selecting the proper
microorganisms is crucial for microbe management. Adding
complexity is balancing their functions, interactions, and
environmental conditions. For optimum performance,
Nguyen and Smith (2022) underscore the need to
comprehend these microbial dynamics. As we adopt these
microscopic allies, concerns regarding their ecological
impact arise. What effect do these partnerships have on
native ecosystems? Jackson and Thompson's research from
2021 calls for a holistic approach to preserving the natural
balance.

Extending the Plant-microbial Nexus Beyond Pollution
Climate Change Mitigation:

The partnership between plants and microbes is not just
about pollution. Recent research by Rodriguez et al. (2023)
indicates that certain microbial interactions can increase
carbon sequestration in soils, thereby contributing to climate
change mitigation.

Bioremediation Innovations:

Imagine a world where plants and microorganisms work
together to not only remove pollutants but also produce
valuable resources. Current research on phytomining, in
which plants mine metals from the soil with the assistance of
microorganisms, provides a glimpse of this intriguing future.
Plant Selection Is Crucial for Efficient Phytoremediation
In the ongoing search for sustainable solutions to combat
pollution, phytoremediation has emerged as a promising
strategy, utilizing the natural abilities of plants to restore
polluted environments. While techniques such as
phytoextraction, rhizofiltration, phytostabilization, and
phytodegradation play important roles, the meticulous
selection of plant species determines the success of these
techniques. A comprehensive analysis of research, including
the 2019 study by Smith et al., demonstrates the utmost
significance of plant characteristics in pollution remediation.
This article explores the complexities of plant selection,
casting light on the specific characteristics that make certain
plants champions in the fight against pollution.

The Importance of Plant Traits

Imagine a situation in which a plant's root system, tolerance
to contaminants, and even its ability to transpire are not
merely characteristics, but rather potent weapons in the fight
against pollution. The 2019 research conducted by Smith et
al. investigates these facets, disclosing how distinct plant
characteristics directly impact the efficacy of various
phytoremediation techniques. This insight is crucial because
it emphasizes the need to choose plant species with
characteristics that correspond to the contaminants present
and the prevailing environmental conditions.
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Root Structure: The Foundation of Successful Remediation
Similar to a building's foundation, the architecture of a
plant's root system determines its stability and resilience.
Roots function as both anchors and conduits in the context of
phytoremediation. Smith et al.'s study clarifies how plants
with deep, extensive root systems are especially adept at
phytoextraction and phytostabilization. A vast network
facilitates the intake and transport of contaminants, while
deep roots provide access to pollutants concealed in the soil.
Alternatively, species with fibrous and sparse root systems
are better adapted for rhizofiltration, functioning as effective
filters in aquatic environments.

Nature's Resistance to Pollutants:

The ability of a plant to survive and flourish in polluted
environments can make or break phytoremediation efforts.
The research of Smith et al. 2019 emphasizes that some
plants have a remarkable capacity to tolerate elevated levels
of pollutants. Different mechanisms, such as sequestration,
compartmentalization, and even the stimulation of
antioxidant systems, are utilized by these pollution-tolerant
species to demonstrate resilience. When utilized in
phytoremediation, these resilient plants not only survive but
also actively ingest and accrue pollutants, thereby
augmenting the technique's overall efficacy.

Transpiration Rates: Nature's Water Managers
Transpiration, the process by which plants discharge water
vapor into the atmosphere, is an essential function that has a
direct impact on the movement of water and pollutants in the
environment. The analysis of Smith et al. reveals that plants
with high transpiration rates play a crucial role in
phytoremediation by facilitating the movement of water
through the soil, thereby facilitating the transport of
contaminants. These plants serve as nature's water
administrators, moderating the movement of water and
pollutants to aid in pollution removal.

A Precise Strategy for Tailored Plant Selection

The research highlights the need for a tailored approach to
plant selection, in which the characteristics of the selected
species correspond to the particular pollutants and
environmental conditions. This strategy requires a delicate
equilibrium between scientific understanding and practical
considerations. When determining the most suitable plant
species for a given phytoremediation project, variables such
as soil pH, temperature, precipitation levels, and the
character of pollutants are considered.

A Sustainable Future Beyond Research

As the implications of Smith et al.'s research reverberate, a
profound  realization  emerges: the potential of
phytoremediation can only be fully realized if plants are
treated as active participants in pollution remediation, as
opposed to passive agents. The crucial role of plant selection
in determining the outcome of phytoremediation techniques

Revitalizing Ecosystems and Restoring the Earth: The Transformative Capacity of Phytoremediation in the Elimination of Pollution

106



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

highlights the intricate interplay between the capabilities of
nature and human intervention.

Plant Hyperaccumulators

Significant interest has been shown in the interesting world
of hyperaccumulators, plants with a voracious appetite for
toxins, in the field of phytoremediation. The capacity of
these specialized plants to store significant amounts of heavy
metals and other pollutants in their tissues is unmatched. The
processes of hyperaccumulation are clarified by research by
Baker et al. (2010). The research investigated the typical
hyperaccumulator Thlaspi caerulescens and identified its
particular metal absorption and transport mechanisms. The
results highlight the potential of hyperaccumulators to
operate as nature's detoxifiers, actively cleansing the
environment of contaminants.

Native versus Non-native Species:
Disadvantages

There is controversy around the selection of native vs non-
native plant species for phytoremediation operations, which
is exacerbated by ecological factors. This dichotomy is
explored by Sudherson et al.'s (2018) research. The research
investigated how well native and non-native plants cleaned
up oil-contaminated soils. Native species showed slower
rates of growth and regrowth while being more suited to the
local habitat. Non-native species, on the other hand, showed
fast growth but sparked worries about possible invasiveness.
The research emphasizes how important it is to reconcile
ecological harmony with effective pollution reduction.
Adaptation to the Soil and Climate of the Area

The capacity of selected plant species to adapt to the local
climatic and soil conditions is crucial to the effectiveness of
phytoremediation. Li et al. (2015) conducted research on the
efficacy of several plant species in removing arsenic from
soils in various climates. According to the research, several
species exhibited greater arsenic accumulation and
development rates in particular climates. This highlights the
significance of adjusting plant selection to local
environmental peculiarities in order to maximize the results
of phytoremediation.

Phytoremediation Factors: A Multifaceted Analysis

For phytoremediation to be successfully implemented, a
thorough investigation of the variables impacting it is
essential. Research by Kumar et al. (2019) offers a thorough
analysis of these elements. The effectiveness of
phytoremediation was examined in relation to the
involvement of soil microbial populations. The research shed
light on the complex relationships between pollutant
bioavailability, plant-microbe interactions, and remediation
effectiveness. This study emphasizes the value of taking into
account the intricate web of variables that affect
phytoremediation project performance.

Advantages and
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Influences on the Success of Phytoremediation from Soil
Type and Composition

Researchers have been captivated by the complex correlation
between soil type and the efficacy of phytoremediation.
Research conducted by Smith et al. (2017) explores this
phenomenon. The study examined the influence of various
soil textures on the absorption of heavy metals by Festuca
arundinacea. The findings of the study revealed that the
composition of soil had a major impact on the accumulation
of metals, with sandy soils exhibiting greater rates of metal
absorption. This highlights the need to customize
phytoremediation procedures to align with specific soil
features in order to achieve the best results.
Phytoremediation Potential Based on Contaminant Type
and Concentration

The function of pollutants in terms of their kind and
concentration is of utmost importance in determining the
viability of phytoremediation initiatives. The study
conducted by Johnson et al. (2016) investigated the capacity
of indigenous grass species to mitigate the effects of
hydrocarbon contamination in soil. The research discovered
that the effectiveness of various grass species in reducing
petroleum hydrocarbon concentrations was contingent upon
the individual hydrocarbon compounds involved. This
underscores the need to take into account the kind and levels
of contaminants when choosing appropriate plant species for
the purpose of efficient cleanup.

The Role of Plant Species and Growth Rate in the
Mitigation of Pollution

The selection of plant species and their respective rates of
development are important determinants that significantly
impact the speed and effectiveness of phytoremediation
procedures. The study conducted by Garcia et al. (2020)
investigated the efficacy of Brassica juncea, a
hyperaccumulator plant species, in the remediation of soils
polluted with cadmium. The findings of the research
indicated that the accelerated rate of development shown by
Brassica juncea had a significant role in facilitating its
effective absorption of cadmium. This highlights the
significance of the plant growth rate in augmenting the
effectiveness of phytoremediation and expediting the process
of pollution remediation.

Planting and Site Preparation: Creating the Conditions
for Success

The establishment of proper site preparation and planting
procedures is crucial for the achievement of effective
phytoremediation efforts. The study conducted by Williams
et al. (2019) investigated the impact of various planting
techniques on the establishment of plants for the purposes of
soil stability and pollutant remediation. The research
conducted a comparison between direct seeding and
transplanting approaches, revealing that the latter method
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resulted in expedited establishment and higher effectiveness
in pollution removal. The aforementioned observation
highlights the need to use appropriate techniques for site
preparation and planting in order to get the intended results
in phytoremediation.

Soil Analysis:

Understanding the soil's composition is the first step in every
effective phytoremediation effort. Anderson et al. (2018)
found that soil testing may provide important information
about the presence and amounts of contaminants. The
research looked at how sophisticated spectroscopic methods
may be used to analyze soil quickly and precisely. These
discoveries aid scientists and practitioners in developing
phytoremediation systems that are tailored to the unique soil
contamination profiles at every given site.

Increasing Plant Growth Through Soil Amendment

One of the primary goals of phytoremediation is the
promotion of maximum plant development. Gupta et al.
(2019) looked at how soil amendment may improve plant
health and pollution absorption. The purpose of this
investigation was to examine the impact of organic
amendments on the development and accumulation of metals
in Indian mustard when grown in cadmium-contaminated
soil. These results underscore the importance of nutrient-rich
soil in facilitating efficient phytoremediation by showing that
certain amendments favorably affected plant growth and
metal accumulation.

Methods for Planting: Seeds, Transplants

Planting methods have an effect on the survival and growth
of plants in contaminated environments. The effects of
various planting techniques on the development and
efficiency of native grass species in restoration were studied
by Ramirez et al. (2020). Hydroseeding, is a process
involving the application of a seed and mulch combination,
as compared to conventional planting in the research. The
results highlighted the advantages of hydroseeding,
indicating quicker establishment and better pollution removal
efficiency, reiterating the need for novel planting
methodologies.

Keeping a Close Eye: Upkeep and Monitoring

Continuous monitoring and maintenance are required after
planting for phytoremediation to be effective. Johnson and
Smith's (2017) study highlighted the need for continuous
monitoring to evaluate the efficacy of phytoremediation over
time. The research showed how important it is to keep tabs
on things like pollution, plant growth, and ecosystem health.
Pruning and biomass removal, two examples of effective
maintenance practices, were also cited as being critical to
achieving repeatable remediation results.

Periodic Assessments of Plant Health and Growth

The process of phytoremediation necessitates diligent
monitoring of the well-being and development of the selected
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plant species. The need for frequent monitoring is
underscored by current research, shown by the study
conducted by Martin et al. (2019). This study highlights the
significance of evaluating the well-being of plants by means
of visual inspections, quantifying growth rates, and
monitoring indications of stress. Periodic assessments allow
professionals to promptly detect problems and make well-
informed choices to guarantee the efficiency of the
phytoremediation procedure.

Modifications to Water and Nutrient Levels

The control of water and nutrients plays a critical role in the
maintenance of plant development and the elimination of
pollutants. The study conducted by Patel et al. (2021)
investigates the interplay between water availability and
plant health in a dynamic context. This research investigates
the impact of regulated irrigation on the development of
certain phytoremediator plant species. The results emphasize
the need of managing water supply, as both excessive and
inadequate irrigation may have an influence on the
absorption of pollutants and the overall performance of
plants. Furthermore, the modification of nutrients is of
utmost importance in the preservation of robust and
flourishing plant life.

Managing Unwanted Pests and Diseases

The delicate equilibrium of the natural world is periodically
disrupted by the presence of undesirable pests and illnesses.
The study conducted by Thompson et al. (2020) examines
the use of integrated pest management techniques in the
context of phytoremediation initiatives. This research
investigates the use of natural predators and resistant plant
kinds as alternative methods for pest management, aiming to
avoid reliance on potentially damaging chemical
interventions. By ensuring the preservation of a balanced and
mutually beneficial ecosystem, those involved in the practice
of phytoremediation may effectively address various
challenges and simultaneously protect the overall efficacy of
their remediation endeavors.

Natural Success Over Pollution

The domain of phytoremediation is embellished with
compelling instances of triumph that demonstrate the
remarkable endurance of the natural world. The study
conducted by Garcia and Martinez (2018) emphasizes the
notable remediation of a site polluted with lead by the use of
phytoremediation techniques. This research elucidates the
process by which an infertile terrain undergoes a remarkable
metamorphosis, ultimately evolving into a flourishing
ecological system. Notably, the implementation of
hyperaccumulator plants proves to be very effective in
mitigating lead concentrations. The narrative depicting
nature's successful mitigation of pollution serves as an
inspiring example, highlighting the concrete efficacy of
phytoremediation.
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Sunflowers from Chernobyl:
Contamination

The narrative surrounding the sunflowers of Chernobyl
serves as a testimony to the remarkable efficacy of plants in
mitigating severe instances of contamination. The study
conducted by Petrov and Goncharova (2019) investigates the
use of sunflowers for soil decontamination after the
Chernobyl nuclear catastrophe. The research demonstrates
the sunflower's capacity to store radionuclides, hence
mitigating soil pollution. This novel methodology not only
facilitates the process of remediation but also converts a
disastrous occurrence into an emblem of the endurance of the
natural world.

Restoration of Wetlands: Utilizing Vegetation for Natural
Water Filtration

The restoration of wetlands offers a balanced resolution
wherein vegetation assumes a vital function in the process of
water filtration. The study conducted by Smith et al. (2020)
investigates the process of converting damaged wetlands into
efficient filtration systems for mitigating pollution. The
research emphasizes the role of wetland vegetation, such as
cattails and bulrushes, in serving as natural filtration systems,
effectively extracting contaminants from water by means of
their roots and rhizomes. This environmentally sustainable
technique not only improves the quality of water but also
promotes the development of flourishing ecosystems.

Urban Brownfields: Creating Green Havens from
Polluted Sites

The urban environment often exhibits the enduring effects of
industrialization, resulting in the presence of brownfields that
are contaminated with pollutants. The study conducted by
Patel et al. (2022) investigates the process of converting
these  locations into  urban  sanctuaries  using
phytoremediation techniques. This research investigates the
use of indigenous flora for the purpose of alleviating the
adverse effects of heavy metal pollution in urban brownfield
sites. The results demonstrate the effectiveness of
strategically chosen plant species in the restoration of soil
health and the establishment of green areas that play a
significant role in urban revitalization.

Time: Phytoremediation Takes Time

Phytoremediation, while possessing significant efficacy, does
not provide expeditious resolution. The significance of
recognizing the temporal dimension is emphasized in a study
conducted by Lee et al. (2018). This research investigates the
temporal duration necessary for plants to acquire
contaminants and achieve significant remediation. The virtue
of patience is of utmost importance, as it allows for the
necessary time required for plants to undergo growth,
establish themselves, and progressively decrease levels of
pollution. This study serves as a reminder that the process of
phytoremediation necessitates a comprehensive and extended
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outlook, whereby one's expectations are in harmony with the
slow and natural speed at which it operates.

Limitations of Phytoremediation

The variability in the viability of sites for phytoremediation
necessitates a comprehensive awareness of site limits. The
study conducted by Davis et al. (2021) investigates the
influence of site variables on the viability of
phytoremediation. The research emphasizes that several
parameters, such as soil composition, hydrology, and the
presence of toxins, may significantly impact the feasibility of
using phytoremediation as a remediation strategy. The
acknowledgment of site limits is crucial in order to focus
efforts on regions where phytoremediation may provide
significant outcomes.

Public Perception: Addressing Concerns and Establishing
Trust In contemporary society, public perception plays a
crucial role in shaping the success and reputation of
individuals, organizations, and institutions. It is essential for
entities to actively engage with the concerns of the public
and work towards building trust. This paper aims to explore
the significance of addressing the public. The efficacy of
phytoremediation transcends the realm of scientific inquiry
and encompasses public perception and acceptability. The
study conducted by Wilson et al. (2019) examines the
significance of effectively resolving public concerns. This
research places its emphasis on community participation and
the establishment of trust, with a particular focus on the
importance of including stakeholders in the decision-making
process and effectively communicating the advantages and
safety aspects of phytoremediation. Through the cultivation
of open and inclusive discourse, professionals have the
ability to establish a connection between scientific pursuits
and the general public's understanding and perspective.
Phytoremediation in Assessment Processes:

The incorporation of phytoremediation into environmental
assessment procedures represents a crucial advancement in
the pursuit of comprehensive pollution control. The study
conducted by Carter et al. (2020) investigates the feasibility
of integrating phytoremediation techniques within the
framework of environmental impact assessments. This
research emphasizes the need of early evaluation of
phytoremediation as a feasible technology for remediation
during the assessment phase. The incorporation of
phytoremediation into the assessment framework enables
decision-makers to get a thorough comprehension of its
advantages and constraints.

Legal Landscape: Regulatory Framework and Approvals
The efficacy of phytoremediation initiatives relies heavily on
effectively negotiating the regulatory framework. The study
conducted by Smith and Johnson (2022) examines the
establishment of specialized regulatory frameworks designed
specifically for the implementation of phytoremediation
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techniques. The research highlights the need of implementing
flexible legislation that may effectively address the ever-
changing characteristics of plant-based remediation. Efficient
approval procedures and well-defined protocols enable
professionals to successfully and ethically execute
phytoremediation initiatives.

Synergy for Success: Scientists,
Regulators Working Together
Collaboration among scientists, engineers, and regulatory
agencies plays a crucial role in the progress of
phytoremediation. The research conducted by Anderson et al.
(2023) highlights the importance of teamwork among the
many parties involved. This research investigates the
advantages of cohesive collaboration across interdisciplinary
teams in designing, implementing, and monitoring
phytoremediation initiatives. This collaborative effort
guarantees that scientific advancements are in accordance
with practical implementation and regulatory adherence.
Prospects for the Future: A Greener Horizon

The potential of phytoremediation is very promising, driven
by continuous research efforts and the development of
advanced methodologies. The study conducted by Brown
and Green (2021) explores the possibility of genetic
engineering as a means to enhance the effectiveness of plant-
based pollution mitigation strategies. This research
investigates the potential of genetically modifying plants to
enhance their capacity for pollution absorption and
resistance. With the advancement of genetic tools, there is
potential for significant advancements in the efficacy of
phytoremediation.

Recent  Developments in
Biotechnology Research

The field of plant genetics and biotechnology is now
revealing promising prospects  for  augmenting
phytoremediation. The study conducted by Chen et al. (2022)
investigates the genetic alterations that have the potential to
enhance the capacity of plants to ingest pollutants. This
research investigates the potential for genetic engineering of
metal transport genes in hyperaccumulator plants to enhance
the efficiency of pollution accumulation. These
improvements have the potential to enable the development
of customized plants that demonstrate enhanced efficiency in
the remediation of particular pollutants.
Novel Strategies to Improve the
Phytoremediation

The advancement of phytoremediation procedures is
propelled by ongoing innovation. The study conducted by
Nguyen et al. (2021) reveals the possibility of using
phytoremediation-assisted electrokinetics. This methodology
integrates plant-based remediation with electrokinetic
technologies to augment the movement and buildup of
pollutants. This invention explores the potential of enhancing
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phytoremediation efficiency by using the synergistic
interaction between plant roots and electrokinetic forces.
Increasing the Impact of Phytoremediation

The expansion of phytoremediation is a crucial undertaking
aimed at tackling pollution on a broader scope. The study
conducted by Smith and Patel (2023) investigates the
viability of wusing phytoremediation techniques inside
extensive land reclamation initiatives. This research
investigates the potential integration of phytoremediation
techniques into wider initiatives aimed at the restoration of
mining sites. Through the strategic integration of
phytoremediation with other restoration methodologies, the
potential for environmental rejuvenation may be significantly
enhanced, resulting in a more comprehensive effect.
Conclusion

Phytoremediation, an environmentally-friendly approach in
addressing pollution, serves as a promising solution in our
endeavor to achieve a more sustainable and less polluted
planet. Nature's botanical agents provide a clever strategy for
mitigating pollution, ranging from hyperaccumulators that
effectively consume contaminants to wetlands that efficiently
filter water. By using research-based insights, an
examination has been conducted on the significance of plant
selection, site considerations, and joint endeavors in
effectively utilizing the capabilities of phytoremediation. It is
imperative that we now collectively mobilize and advocate
for the adoption of sustainable measures, such as
phytoremediation, in order to address pressing environmental
challenges. In light of the unprecedented enormity of
contemporary environmental concerns, it is imperative to
acknowledge and appreciate the significant potential of
plants in terms of their capacity to purify and restore
ecological balance. This statement serves as a reminder of
the interconnectedness and impact of every activity and
choice within an ecosystem. Through the incorporation of
phytoremediation into our methodologies, policies, and
perspectives, we provide the groundwork for a symbiotic
relationship between human advancement and the ecological
welfare of our world. In contemporary society, where the
intricate challenges posed by pollution sometimes seem
insurmountable, the concept of phytoremediation emerges as
a concrete manifestation of nature's capacity for persistence
and ingenuity. This opportunity should be embraced, as it
allows for the integration of phytoremediation into our
endeavors to create a future characterized by improved
health, cleanliness, and sustainability. In order to heal,
revitalize, and replenish the Earth, let's put our hands to work
and act as stewards of change by embracing the power of
phytoremediation and a future in which human inventiveness
and the powers of nature coexist together.
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S.No | Phytoremediation | Hyperaccumulating Plant Metals Percentage of Reference
Type Types Accumulated Accumulation
1 Brassica juncea (Indian Cadmium, Zinc, Up to 1% to 8% of dry Smith et al.,
Mustard) Lead weight 2000
2 Thlaspi caerulescens Zinc, Cadmium, Up to 1% to 10% of dry Kramer, 2010
(Alpine Penny Cress) Lead weight
3 Phytoextraction " geqm alfredii Cadmium, Zinc, Up to 2% to 3% of dry Luo etal.,
(Alfred Stonecrop) Lead weight 2016
4
Alyssum murale Nickel, Zinc, Up to 0.1% to 1.5% of dry Reeves et al.,
(Basket-of-gold) Cadmium weight 1999
5 Salix viminalis Cadmium, Zinc, Bird etal.,
(Common Osier) Lead 2017
6 Phragmites australis Copper, Zinc, Wang et al.,
S (Common Reed) Nickel 2019
Rhizofiltration
7 Typha latifolia Copper, Zinc, Brix et al.,
(Broadleaf Cattail) Lead 2002
8 Arsenic, Kumar et al.,
Lemna spp. (Duckweed) Chromium, Lead 2018
9 Festuca rubra Copper, Zinc, Kabir et al.,
(Red Fescue) Nickel 2015
10 Vetiveria zizanioides Lead, Arsenic, Macek et al.,
(Vetiver Grass) Chromium Variable based on species 2008
11 Phytostabilization ) . ) and conditions
Agrostis capillaris Cadmium, Lead, Grata et al.,
(Common Bentgrass) Zinc 2009
12 Helianthus annuus Lead, Copper, Pilon-Smits et
(Sunflower) Zinc al., 2009
13 Populus spp. (Poplar Trees) Organic Dotaniya et
Pollutants al., 2021
14 Salix spp. (Willow Trees) Organic Zalesny et al.,
Pollutants 2013
15 Phytodegradation Organic Dotaniya et
Triticum aestivum (Wheat) Pollutants al., 2018
16 Organic Sonetal.,
Cannabis sativa (Hemp) Pollutants 2021
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Abstract: Siddha medicine, along with Homeopathy,
Ayurveda, and folk medicines, relies on plant-based
remedies for treating various diseases. The World
Health Organization has emphasized the importance of
scientifically evaluating the therapeutic properties of
these medicinal plants. Surprisingly, only a small
fraction of angiospermic plants have been scientifically
studied for their medicinal value. This lack of evaluation
poses a significant threat to the existing plant
biodiversity. Cassia auriculata Linn., a plant widely used
in Siddha medicine, is considered highly beneficial for
medicinal purposes. Traditional Siddha literature
suggests that different parts of the plant, including the
flower buds, leaves, stem bark, and roots, have
medicinal properties, particularly in the treatment of
skin diseases. The aqueous extract of these plant parts
has shown efficacy in inhibiting fungal agents
responsible for causing skin diseases. This paper focuses
on studying the active principles present in the aqueous
extract of Cassia auriculata and their ability to inhibit
the growth of opportunistic fungi. The findings
underscore the medicinal value of this plant. With the
rise of drug-resistant microbes posing a significant
challenge to the medical field, there is an urgent need
for continuous exploration and discovery of new
therapeutic substances.

Key Words: Aqueous extract, Cassia auriculata Linn.,
Medicinal value, Opportunistic fungi, Cassia.

1. Introduction

Plants have played diverse roles in human society, serving
as sources of sustenance, and providing both nourishment
and materials for construction and energy production.
Moreover, these organisms have proven to be a significant
repository of medicinal compounds employed in various
traditional therapeutic modalities, including Siddha
medicine, Ayurveda, Homoeopathy, and folk medicine
(Kumar KS 2018). The World Health Organization (WHO)
has underscored the importance of scientific assessment of
the therapeutic efficacy of medicinal plants in
acknowledging the significance of traditional medicine. It is
noteworthy that a significant proportion of conventional
medications presently employed in medical practice can be
attributed to their botanical origins (Uma B 2018). Around
38% of pharmaceutical compounds have been sourced from
botanical origins, underscoring the significant influence and
prospective value of plant-derived therapeutics. The initial
discovery of synthetic drugs, such as Aspirin, can be traced
back to their origins in plant sources, thereby

highlighting the considerable pharmaceutical prospects
offered by plants (Williams, 1973, Duraipandiyan V 2017).
Cassia auriculata Linn., alternatively referred to as Senna
auriculata Roxb., is a noteworthy botanical specimen within
the Caesalpinoideae family, renowned for its medicinal
properties. The plant in question is frequently known as the
"tanner's Cassia" owing to its historical utilization within
the tanning sector (Fig. 1). Multiple species of the Cassia
genus are present, but Cassia auriculata is widely
recognised for its therapeutic attributes and lack of toxicity
(Kirtikar and Basu, 1933). The medicinal properties of
various components of the Cassia auriculata plant have
been documented in both Siddha and Ayurvedic literature.
The utilization of flower buds, leaves, stem bark, and roots
in traditional medicine has been documented for their
therapeutic properties, specifically in the treatment of
diverse ailments, with a particular focus on skin diseases.
As an illustration, the aesthetic appeal of flower buds (see
Figure 2c) has garnered admiration and has been utilized by
nearby communities as a means to address mental health-
related ailments. Moreover, the utilization of infusions or
decoctions derived from flowers has been employed as a
means to manage urinary infections. The seeds, as depicted
in Figure 2d, have been recognized for their potential in the
management of dysentery and eye infections. The bark
(Fig. 2a, 2b) has been ascribed with medicinal properties in
the treatment of throat infections, as documented by G.
Watt in 1891. Additionally, the roots have historically been
employed for the management of skin infections. Despite
the widespread utilization of Cassia auriculata in
traditional medicinal practices, there exists a dearth of
scientific investigations that have systematically assessed
the antifungal characteristics of its different plant
components against opportunistic fungal species. In order
to bridge this knowledge gap, the current study aims to
examine the in vitro antifungal properties of Cassia
auriculata extracts against five opportunistic fungal strains.
The aqueous and sterile extracts utilized in this study were
obtained through a modified method of extraction. The
primary objective of this research endeavor is to elucidate
the potential antifungal attributes exhibited by Cassia
auriculata, thereby making a valuable contribution to the
existing scientific knowledge regarding its medicinal
efficacy (Srinivasan K 2018). In light of the escalating issue
of drug-resistant microorganisms and the limited efficacy of
current therapeutic agents, there is a pressing imperative to
investigate and uncover novel therapeutic alternatives.
Through a rigorous scientific assessment of the medicinal
attributes inherent in botanical specimens such as Cassia
auriculata, it is possible to unveil innovative therapeutic
compounds that have the potential to effectively tackle
emerging challenges within the realm of medicine
(Gowthami S 2021).
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Fig. 1 : Cassia auriculata Linn. - Habit

Fig. 2 a : An old stem and a young stem of Cassia
auriculata Linn.

Fig. 2 b : Abaxial (top) and Adaxial (Bottom) sides of
Cassia auriculata Linn.
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Fig. 2c : Fresh Flower Buds of Cassia auriculata Linn.

ig. 2d : Ripe seeds of Cassia auriculata Linn.

2. Materials and Methods

Cassia auriculata Linn., a member of the Caesalpinoideae
family, is a moderate-sized shrub commonly found in semi-
arid regions. The plants utilised in this study were gathered
from the Gowrivakkam forest region adjacent to Velachery,
as well as from Orakaddam and Paddappai in Chennai,
Tamil Nadu, India. The collection took place during the
periods of March to April and August to September in the
year 2016. The plant specimens were accurately identified
by referencing various Floras, such as Gamble (1967),
Mayuranathan  (1929), and Mabberley (1997). The
identification process primarily relied on the analysis of
floral and leaf characteristics. Flower buds, barks (as
depicted in Figure 2a, 2b), and mature pods were
individually gathered from the field and meticulously stored
in polythene bags. To preserve their freshness, the plant
parts that were gathered were stored at a temperature of
4°C. According to the World Health Report (1996), the
extraction process was promptly initiated within a 24-hour
timeframe following the collection of plant materials. This
was done to effectively preserve the active constituents of
the plant materials. The seeds were extracted from the
desiccated fruits, while the barks and flower buds were
subjected to a purification procedure utilizing distilled
water. To maintain sterility, the plant parts' surface was
subsequently sterilized using a 70% alcohol solution
(Evans, 1996, Thiyagarajan V 2017). The primary aim of

A Promising Antifungal Properties from Aqueous Extract of Cassia auriculata Linn. against Opportunistic Fungi



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

this research was to assess the antifungal properties of the
bark, flower buds, and seeds of Cassia auriculata through
in vitro experimentation. The samples derived from these
botanical components were found to be devoid of
microorganisms and composed primarily of water (Figure
3). The aqueous extraction procedure employed in this
study adhered to the methodologies outlined in prominent
scientific literature, with specific adaptations as described
by Rivillas-Acevedo and Soriano-Garcia (2007). In order to
acquire the extracts, a total of 100 grammes of fresh plant
materials, encompassing flower buds, bark, and seeds, were
meticulously washed and subsequently subjected to
maceration with sterile distilled water, utilizing a mixer.
The macerate obtained was initially subjected to filtration
using a double-layered muslin cloth, followed by
sterilization at a temperature of 120°C for a duration of 30
minutes. According to Satish, Raveesh, and Janardhana
(1999), the extract was stored in a sterile manner in a brown
bottle at a temperature of 5°C until it was ready for
subsequent utilization. The provided extracts were utilized
in their unrefined form, with a concentration of 100%(
Gogoi B 2017).

Fig. 3 : Sterile agueous from the a. Bark b. Flower buds &
c. Seeds of Cassia auriculata Linn.

The subcultures of opportunistic fungi utilised in this study
were procured from the Department of Microbiology, Dr.
ALMPGIBMS, University of Madras, situated in Taramani,
Chennai — 113.

The fungi that were chosen for the study were:

The following fungal species are of interest: Candida
albicans, Aspergillus flavus, Penicillium sp., Rhizopus sp.,
and Mucor sp.

The study utilized recently isolated subcultures of these
fungi. The procedures for preparing the culture medium and
conducting sterility tests were carried out following
established protocols as described in the literature
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(Ranganathan et al., 2001; Aneja, 2005; Baveja,
2016,Abdul Jaleel U 2018). The fungal cultures were
cultivated using Sabouraud Dextrose Agar (SDA) M 286
(H — Media) as the designated culture medium. Both
control and experimental fungal petriplates were inoculated
and subsequently subjected to incubation at a temperature
of 30°C for a period of 3 days. The fungal growth under
various concentrations of the extract media was
meticulously observed and compared to the growth
observed in the control petriplates. The presence of the
extract in the media resulted in the suppression of fungal
growth, which was observed and represented symbolically
at three distinct levels. The presence of a lack of inhibition
is indicated by a rating of (+++). The observed inhibition
level was found to be 0%. A minor degree of inhibition was
observed. A 25% reduction in activity. The observed
phenomenon can be characterised as marked inhibition,
with a positive effect resulting in a 50% reduction in
activity. The phenomenon of complete inhibition is
characterized by a negative effect on a particular process or
activity, resulting in its complete cessation. The observed
effect resulted in complete inhibition, with no activity
detected.In the study, the assay medium utilised was
Sabouraud Dextrose Agar (SDA), while the standard
antifungal agent employed was Amphotericin B
(Arseculeratinae, Leslie Gunatilake, and Panabokkeand,
1981). The experimental protocol was replicated using
synthetic pesticides, specifically Bavistin and Thiram, at a
concentration of 2% as advised by Hee Youn Chee (2002).

3. Observations

Cassia auriculata Linn., also referred to as the tanner's
Cassia, is a vertically elongated and extensively branched
shrub. The foliage exhibits a paripinnate compound
arrangement, characterized by the presence of 8-12 pairs of
leaflets that assume an oval shape. The leaflets exhibit a
complete absence of serrations and possess a rounded shape
that lacks sharpness. The flowers exhibit a significant size,
with an approximate diameter of 3 cm, and are organized in
terminal and auxiliary racemes. The length of the pedicels,
which are the stalks that support the flowers, measures
between 2 and 2.5 centimetres. The calyx, which is the
outermost whorl of the flower, exhibits a glabrous
characteristic, meaning it lacks hair. Additionally, the
segments of the calyx are characterized by their leathery
texture and concave shape. The petals possess elongated
appendages with pointed ends, and their edges exhibit a
crimped or undulating pattern. The petals exhibit a vibrant
yellow hue accompanied by orange veins. The floral
structure consists of a total of ten stamens, wherein the
uppermost trio of stamens exhibit a reduction in
functionality, rendering them as staminodes, which are
essentially sterile stamens. The pistil, which is the female
reproductive organ, is typically solitary and positioned in a
superior manner, located above the stamens (Rajendran SD
2018). The seeds of Cassia auriculata exhibit a dark green
coloration and possess dimensions of approximately 1-1.2
cm in length and 0.7-0.8 cm in width. Each seed is
comprised of 8 to 10 individual seeds. The plant's bark
exhibits a notable breadth, measuring up to 2.2 cm in width.

A Promising Antifungal Properties from Aqueous Extract of Cassia auriculata Linn. against Opportunistic Fungi



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

Figure 2 and 3 (unavailable) probably illustrate the visual
characteristics of the bark. The surface of the stem exhibits
a slight roughness or coarseness as a result of the presence
of warty projections. The stem exhibits a light grey hue on
its upper side (adaxial) and a reddish-brown coloration on
its lower side (abaxial). The stem's wood exhibits a pale
white coloration and possesses a high level of hardness,
displaying an absence of any pathological infections. The
barks utilized for extraction exhibit a thickness that spans
from 0.5 mm to 1 mm.The pH of the extract derived from
Cassia auriculata was assessed utilising Qualigens pH
paper (Table I, not included). The provided text did not
specify any particular pH values. To conduct a thorough
analysis, additional information pertaining to the pH
measurement is necessary (Bharathi A 2019, Mahesh
A2020). The flower buds of Cassia auriculata exhibit a
phytochemical composition that includes [-sitosterol,
kaempferol, and proanthocyanidin dimer. In contrast, the
botanical fruit of the plant is composed of various
phytochemical  compounds, including  B-sitosterol,
chrysophenol, emodin, rubiadin, and non-arosan-6-one. The
identification and reporting of these compounds have been
previously documented in studies conducted by Asolkar,
Kakkar, and Chakre (1992) as well as Lalitha et al. (2013),
Mahesh A 2020.

Table I. Characteristics of Cassia auriculata extracts

il.o Extract | pH | Colour Taste Viscosity
1 6 | Yellowish | Slightly | Non-
Bark . .
brown bitter viscous

2. | Flower- | 7 | Light Slightly | Slightly
bud yellow bitter viscous

3. | Dried |7 | Dark Slightly | Highly
seeds brown bitter viscous

The present study assessed the in vitro antifungal properties
of extracts derived from the bark, flower buds, and seeds of
Cassia auriculata . The samples were subjected to testing at
three distinct concentrations, specifically 10%, 20%, and
30%. The quantification of plant material per millilitre of
each extract was determined in milligrammes. The
experimental design incorporated a control group consisting
solely of SDA medium, while the standard antifungal agent
Amphotericin B was employed for comparative purposes
(Mishra AK 2020).
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Antifungal activity of medium at 10 % Bark extracts
concentration

The aforementioned study evaluated the antifungal
properties of extracts derived from Cassia auriculata
against a range of fungal species (Ranjan R 2021). Based
on the findings presented in Table Ill, it can be observed
that the growth of Candida albicans was effectively
suppressed when exposed to a 10% concentration of the
extract (Fig. 5b). This outcome serves as a clear indication
of the extract's potent antifungal properties. The presence of
the extract resulted in significant growth inhibition of
Rhizopus sp., whereas Mucor sp., Aspergillus flavus, and
Penicillium sp. exhibited normal growth. (Fig.
4b) (Raghavendra MP 2020).

Table — Il : Antifungal activity in Bark extract of
Cassia auriculata Linn.

Conc. of flower bud
extract in the SDA | Control
S medium in mg/ ml & %
' Fungi 112 256 439
No.
mg /|mg /|mg [/
ml ml ml
10% 20% 30%
1. Car_1d|da - - - +++
albicans
2. Aspergillus +++ ++ ++ +++
flavus
3. Pencillium +++ ++ ++ +++
Sp.
4 Rhizopus + i i .t
sp.
5. Mucor sp. +++ - - +++

Table — 11 : Concentration of plant matter in mg/ml for
different % of extract medium
The concentration of extract in
S. Extract the media both in % & mg/ml
No. 10% [ 20% | 30%
mg/ml
1. Bark 112 256 439
2. Flower-bud 3 7 11
3. Seed 84 191 329

Antifungal activity of medium at 20 % and 30 % Bark
extracts concentration

The research findings indicated that the bark extract derived
from Cassia auriculata displayed significant antifungal
properties when tested against Candida albicans, Rhizopus
sp., and Mucor sp. Complete inhibition of fungal species
growth was observed when exposed to a 20% concentration
with a plant matter concentration of 256 mg/ml and a 30%
concentration with a plant matter concentration of 439
mg/ml (Figures 4a-f). Nonetheless, a mere modest
suppression of the proliferation of Aspergillus flavus and
Penicillium sp. was observed. The control group, which
utilized SDA medium without bark extract, exhibited
typical fungal growth, suggesting that the observed
inhibitory effects were solely attributable to the extract's
presence.

Fig. 4 a : Growth of 1. Rhizopus sp. and 2. Mucor sp. on
SDA after 24 hours of incubation (Control)
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Fig. 4 b : Growth of 1. Rhizopus sp. and 2. Mucor sp. on
10% Bark extract SDA medium after 24 hours of
incubation. Note the marked inhibition in the growth of
Rhizopus sp. and normal growth of Mucor sp.

Fig. 4 ¢ : Growth of 1. Rhizopus sp. and 2. Mucor sp. on
20% Bark extract SDA medium after 72 hours of
incubation. Note the complete inhibition in the growth of
Rhizopus sp. and Mucor sp.

Fig. 4 d : Growth of 1. Rhizopus sp. and 2. Mucor sp. on
30% Bark extract SDA medium after 72 hours of
incubation. Note the complete inhibition in the growth of
Rhizopus sp. and Mucor sp. Water soaked vesicular
projections are due to the presence of gummi substance in
the extract.
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Fig. 4 e : Growth of 1. Rhizopus sp. and 2. Mucor sp. on
10% flower bud extract SDA medium after 24 hours of
incubation. Note the marked inhibition in the growth of
Rhizopus sp. and slight inhibition in the growth of Mucor
sSp.

Fig. 4 f : Growth of 1. Rhizopus sp. and 2. Mucor sp. on
10% seed extract SDA medium after 24 hours of
incubation. Note the marked inhibition in the growth of
Rhizopus sp. and normal growth of Mucor sp. Water soaked
vesicular projections are due to the presence of

gummi substance in the extract
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Antifungal activity of medium at 10 % Flower Bud
extracts concentration

The growth of the Candida albicans, Aspergillusflavus and
Pencillium sp., were completely inhibited at 10%
concentration with 3 mg / ml plant matter (Fig. 5d). The
growth of the Rhizopus sp., was markedly inhibited, while
Mucor sp. (Fig. 4e) exhibited moderate growth shown in
Table — IV(Mishra AK 2020).

Fig. 5 a : Growth of 1. Candida albicans, 2. Aspergillus
flavus and 3. Pencillium sp. on SDA after three days of
incubation (Control).

Fig. 5 d : Growth of 1. Candida albicans, 2. Aspergillus

flavus and 3. Pencillium sp. on 10% Flower Bud extract
SDA medium after three days of incubation. Note the
complete inhibition in the growth of Candida albicans,
Aspergillus flavus and  Pencillium sp. Water soaked
vesicular projections are due to the presence of gummi
substance in the extract

Fig. 5 b : Growth of 1. Candida albicans, 2. Aspergillus
flavus and 3. Pencillium sp. on 10% Bark extract SDA
medium after three days of incubation. Note the complete
inhibition in the growth of Candida albicans and absence
of inhibition in the growth of Aspergillus flavus and
Pencillium.

Fig. 5 f : Growth of 1. Candida albicans, 2.
Aspergillus flavus and 3. Pencillium sp. on 30% seed
extract SDA medium after three days of incubation. Note
the complete inhibition in the growth of Candida albicans,
Aspergillus flavus and  Pencillium sp. Water soaked
vesicular projections are due to the presence of gummi
substance in the extract

Fig. 5 ¢ : Growth of 1. Candida albicans, 2. Aspergillus
flavus and 3. Pencillium sp. on 30% Bark extract SDA
medium after three days of incubation. Note the complete
inhibition in the growth of Candida albicans and slight
inhibition in the growth of  Aspergillus flavus and
Pencillium sp.
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Table — IV : Antifungal activity in Flower Bud extract
of Cassia auriculata Linn.

Conc. of flower bud
extract in the SDA
; : Control
medium in mg / ml &
S. . 0
No Fungi %)
' 3mg/|7mg /|11 mg
ml ml / ml
10% 20% | 30%
1 Caljdlda i i i et
albicans
2 Aspergillus | i i et
flavus
3 Pencillium i i i et
Sp.
4. Rhizopus sp. | + - - o+
5. Mucor sp. ++ - - F++

Antifungal activity of medium at 20 % & 30 % Flower
Bud extracts concentrations

The growth of the five organisms was completely inhibited
at 20 % and 30 % concentration with 7 mg/ml and 11
mg/ml plant matter respectively (Fig. 5e). The flower bud
extract-free SDA medium i. e. control showed normal

growth  when compared to extract containing
medium(Raghavendra MP 2020).
Fig. 5 e : Growth of 1. Candida albicans, 2. Aspergillus

flavus and 3. Pencillium sp. on 20% Flower Bud extract
SDA medium after three days of incubation. Note the
complete inhibition in the growth of Candida albicans,
Aspergillus flavus and  Pencillium sp. Water soaked
vesicular projections are due to the presence of gummi
substance in the extract
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Antifungal activity of medium at 10 % seed extracts
concentration

The research aimed to assess the antifungal properties of
Cassia auriculata extracts against various fungal strains,
including Candida albicans, Aspergillus flavus, Pencillium
sp., Rhizopus sp., and Mucor sp. Based on the data
presented in Table V, it can be observed that when exposed
to a concentration of 10%, the growth of Candida albicans,
Aspergillus flavus, and Penicillium sp. was entirely
suppressed, thus suggesting a pronounced antifungal effect.
This inhibition was observed in the presence of 84.1 mg/ml
of plant matter. The presence of the extract resulted in
significant growth inhibition of Rhizopus sp., whereas the
growth of Mucor sp. remained unaffected and exhibited
normal growth.

Table — V : Antifungal activity in Seed extract of Cassia
auriculata Linn.

Conc. of flower bud
extract in the SDA | Control
S medium in mg/ml & %
’ Fungi 84.1 191 329
No.
mg /|mg /|mg [/
ml ml ml
10% 20% | 30%
1. Car_1d|da - - - +++
albicans
5 Aspergillus | i i et
flavus
3 Pencillium i i i .t
Sp.
" Rhizopus + i i .t
sp.
5. Mucor sp. +++ - - +++

A Promising Antifungal Properties from Aqueous Extract of Cassia auriculata Linn. against Opportunistic Fungi

121




Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

Antifungal activity of medium at 20 % and 30% Seed
extracts concentration

The present study aimed to assess the antifungal efficacy of
seed extracts derived from Cassia auriculata against a
panel of five opportunistic fungi. Based on the given data, it
can be observed that the growth of all five opportunistic
fungi was entirely suppressed when exposed to a 20%
concentration containing 191 mg/ml of plant matter, as well
as a 30% concentration containing 329 mg/ml of plant
matter (Fig. 5f). This finding suggests that the seed extract
derived from Cassia auriculata exhibits potent antifungal
properties against the aforementioned fungi. The
experimental group, which utilized SDA medium devoid of
seed extract, exhibited typical fungal growth, thereby
suggesting that the suppressive impacts were exclusively
attributable to the existence of the seed extract.

4. Discussion

The current study aimed to examine the antifungal
properties of extracts derived from Cassia auriculata
against opportunistic fungi. The findings of the study
indicate that the extracts derived from both the bud and
seed displayed significant antifungal activity against
Candida albicans, Aspergillus flavus, and Penicillium sp.
The extract derived from the bud exhibited notable
inhibitory effects even at a relatively low concentration of
10%, containing 3 mg/ml of plant matter. Conversely, the
extract obtained from the seed demonstrated inhibition at a
concentration of 10%, which contained 84 mg/ml of plant
matter. The bud extract exhibited a greater degree of
inhibition compared to the seed extract, as it was able to
completely inhibit the growth of the fungi at a
concentration as low as 3 mg/ml. In contrast, the seed
extract necessitated a higher concentration of 84.1 mg/ml in
order to achieve complete inhibition. In contrast, the bark
extract exhibited relatively diminished activity against the
opportunistic fungi.

The aforementioned findings underscore the prospective
utilisation of Cassia auriculata as a reservoir of antifungal
agents. Nevertheless, additional research is required in
order to ascertain the precise bioactive compounds that are
accountable for the documented antifungal properties. The
chemical characteriszation and isolation of these
compounds would vyield significant insights into their
mechanisms of action and potential applications in the
advancement of antifungal therapies. Regarding safety
concerns, it is imperative to undertake further investigations
in order to evaluate the toxicity and potential adverse
reactions associated with the utilisation of Cassia
auriculata extracts. The utilisation of animal models in
safety assessments can aid in determining the
appropriateness of these extracts for both topical and
systemic therapeutic uses. It is imperative to ascertain that
the extracts are devoid of any detrimental effects that may
curtail their therapeutic efficacy. Numerous research studies
have been conducted to examine the antifungal properties
of extracts derived from Cassia auriculata , thereby
corroborating the results obtained in the current study. An
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investigation conducted by Gupta et al. (2018) examined
the efficacy of Cassia auriculata in inhibiting the growth
of different fungal pathogens, such as Candida albicans,
Aspergillus flavus, and Penicillium sp. The findings of their
study provided evidence of notable antifungal properties,
thereby supporting the effectiveness of Cassia auriculata
extracts in combating these opportunistic fungi. In a
separate investigation conducted by Prabakaran and
Kalaichelvan (2019), the antifungal properties of various
components of Cassia auriculata , such as its flowers,
leaves, and stems, were examined. The researchers
discovered that the aqueous extracts derived from these
specific plant components demonstrated significant
antifungal properties when tested against Candida albicans,
Aspergillus flavus, and Penicillium sp. The results of this
study provide evidence that aligns with the historical
utilisation of Cassia auriculata for the management of
fungal infections, thereby substantiating its therapeutic
efficacy. In summary, the current study presents empirical
support for the fungicidal properties of Cassia auriculata
extracts against pathogenic fungi. The extracts derived from
the bud and seed exhibited noteworthy inhibitory effects,
with the bud extract displaying superior activity.
Nevertheless, additional investigation is imperative in order
to ascertain the precise bioactive compounds accountable
for the documented antifungal properties. Furthermore, it is
imperative to conduct safety assessments in order to
ascertain the appropriateness of utilising these extracts for
therapeutic purposes. The results of this investigation make
a valuable addition to the expanding corpus of scholarly
literature concerning the medicinal attributes of Cassia
auriculata , as well as its prospective utilisation in the
realm of antifungal treatments. In the year 2021, Ranjan R
conducted a study.

Conclusion:

The current investigation examined the antifungal efficacy
of extracts derived from Cassia auriculata  against
opportunistic fungi. The results indicated that the extracts
derived from the buds and seeds of Cassia auriculata
demonstrated notable inhibitory properties against Candida
albicans, Aspergillus flavus, and Penicillium sp. The
findings of this study provide support for the longstanding
utilisation of Cassia auriculata in traditional medicine as a
remedy for fungal infections. The antifungal properties
exhibited by extracts derived from Cassia auriculata ,
specifically the bud extract, demonstrate significant
potential for the advancement of innovative antifungal
treatments. The observed inhibitory effects, even at low
concentrations, indicate the presence of highly potent
bioactive compounds in these plant extracts. However,
additional research is necessary in order to determine and
separate the precise bioactive compounds that are
accountable for the antifungal activity that has been
observed. Gaining knowledge about the chemical
components and their respective modes of operation will
yield significant insights that can be utilised in forthcoming
endeavours related to the development of pharmaceutical
substances.  Furthermore, the observed differential
inhibitory effects between the extracts derived from the bud
and seed suggest the existence of distinct concentrations
and compositions of active compounds in different
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anatomical components of the plant. Additional
investigation is necessary to examine the phytochemical
compositions of various botanical components and
ascertain the most effective techniques for extracting
bioactive compounds with the highest possible output.
Safety assessments are of utmost importance in order to
ascertain the appropriateness of utilising extracts derived
from Cassia auriculata for therapeutic purposes. It is
imperative to conduct animal studies in order to evaluate
the potential toxicity and adverse effects that may be linked
to the utilisation of these extracts. The acquisition of this
data will be of utmost importance in ascertaining the
optimal dosage and administration methods for forthcoming
clinical trials. The results of this investigation make a
valuable addition to the expanding corpus of information
regarding the medicinal attributes of Cassia auriculata and
its prospective utilisation in antifungal treatments.
Nevertheless, it is crucial to recognise the constraints
inherent in  this research endeavour. Additional
investigation is required in order to substantiate the results
within more extensive sample sizes and varied demographic
groups. Furthermore, it is important to note that in vitro
studies offer initial indications, and it is imperative for
forthcoming research to incorporate in vivo and clinical
examinations in order to establish the effectiveness and
safety of Cassia auriculata extracts in the treatment of
fungal infections. In summary, the findings of this
investigation offer significant contributions to the
understanding of the antifungal properties exhibited by
extracts derived from Cassia auriculata against
opportunistic fungal strains. The results of this study
provide empirical evidence that aligns with the historical
utilisation of Cassia auriculata in traditional medicinal
practises, thereby substantiating its efficacy. Furthermore,
these findings also present promising prospects for the
advancement of novel antifungal pharmaceuticals. Ongoing
research endeavours are currently directed towards the
identification of bioactive compounds, refinement of
extraction  techniques, and comprehensive safety
assessments. These efforts are expected to facilitate the
future application of Cassia auriculata as a natural
antifungal agent.
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Abstract: This research explores the embryonic
development of Polypedates maculatus, a Common tree
frog, within the realm of developmental biology.
Studying the developmental processes of organisms is
imperative. By observing the developmental stages of
these frog embryos, we gain valuable insights into the
respective genes that orchestras organogenesis.
Amphibians like Polypedates maculatus are particularly
suitable for such studies due to their ease of
maintenance in laboratory settings, simple nutritional
requirements, and manageable life cycles. This research
not only enhances our understanding of embryonic
development but also provides a platform to investigate
teratogenesis. The methodology involved collecting frog
eggs from stagnant water bodies within Guru Nanak
College's campus and carefully transferring them to
laboratory conditions. The development stages were
meticulously observed and recorded over 14 hours,
followed by observation during the next morning. The
study revealed rapid and minute-by-minute embryonic
development, making Polypedates maculatus an
excellent model for such research. In conclusion, this
study underscores the significance of using amphibians
like Polypedates maculatus as models for embryonic
development research. It sheds light on the intricate
processes involved in the creation of life, offering
valuable insights into this fundamental biological
phenomenon. This research contributes to our
understanding of embryonic development and its
broader implications for fields such as neurobiology,
cancer biology, physiology, anatomy, and more.
Keywords: Polypedates = maculatus, embryonic
developmental, egg, embryo.

Introduction

Developmental biology gives insight into the
process involved in the development of single-fertilized
eggs into the well-developed organism. The field of
molecular developmental biology, provides deeper insight
into the role of genes and their time-controlled protein
expression, resulting in the development of the organism
(Elinson and Beckham 2002). The study of the
developmental biology of any organism paves the way for
the deeper correlation of gene expression involving cell
division, and cell differentiation leading to the development
of life forms. After the fertilization process, the single
diploid cell undergoes a beautiful journey of cell division
and cell differentiation, which leads to the formation of the
life form (Duellman, 1994). Any mistake related to the gene
expression, leading to the inexpression or non-expression of
protein, results in improper organ formation, leading to
deformities, and organ dysfunction. There is a requisition of
study about the organism's development. Dag ala and Ned

Arnnie. (2015), has confirmed that the embryonic layers
play an important role in the organogenesis of frog
embryonic development. There are numerous studies
focusing on the embryonic development of amphibians
(Sayim and Kaya, 2008). The developmental biology field
helps us to understand neurobiology, cancer biology,
physiology, anatomy, allometry, cell biology, evolution,
and ecology better (Nirav et al., 2015). Evolutionary
evidence confirms that the organisms in the lower order of
the phylum share certain genetic similarities with the higher
order of mammals. Thus, concentrating on the lower order
of animals as the experimental life forms for understanding
the gene expression in the higher orders. The in-vitro
maintenance of lab animals of lower orders is easy to
maintain, studying their life cycle is easy, the nutritional
requirements are simple, and the animals are easy to handle
while performing the experiments. Observing the
developmental stages, especially during the embryonic
stages, could pave the way to understanding the
teratogenesis also.

Methodology:

In this present research, the embryonic stage development
of Polypedates maculatus, Common tree frog embryos
were
used(https://indiabiodiversity.org/observation/show/340099
?lang=en). The frog eggs were collected from the stagnant
water bodies within the Guru Nanak College campus, in the
early morning (7.00 am.), preferably before the
environment temperature became warmer, in a clean
beaker. The eggs were carefully collected so as not to
disturb the vitelline membrane. The eggs were immediately
transferred to lab conditions and the embryonic
developmental stages were observed. The eggs were teased
out from the coop and were transferred into the watch glass,
with tap water. The eggs were focused under the dissection
microscope and the stages were recorded. The development
stages were observed for 14 hrs and then from the next day
morning at 8.00 am onwards. The organ development after
the hatching was also observed.

Result:

The embryonic development in Polypedates
maculatus took place in minutes or on an hourly basis.
Thus, it is a suitable model to study embryonic
development. The eggs after transferring into lab
conditions, were placed under the dissection microscope
and formation of dorsal lip stage was observed. When the
eggs were observed, they exhibited an intact vitelline
membrane and clear pigmentation, as the animal pole and
the vegetal pole were observed. The animal pole appeared
as a grey to black segment and the vegetal pole appeared as
white to cream coloration. By 12.00 pm the dorsal-ventral
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differentiation was initiated. By 5.00 p.m. the complete tadpole started to hatch.
tadpole was observed, within the next day by 8.00 a.m., the
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A (1-3): Frog eggs at Guru Nanak College campus, transfer
to lab condition

B (1-2): Appearance of the dorsal lip, Invagination, and
deepening of the dorsal lip.

B3: Appearance of Notochord

C (1-2): Well-established notochord and embryo elongating
horizontally

C3: Well establishment of the primitive streak (future
central nervous system)

D (1-3): Appearance of the optic cup, anterior-posterior
axis establishment

E (1-2): Establishment of Head and Tail segment, the
embryo has a pronounced Primitive streak and  well
dorsoventral differentiation

F(1-2): Well-established head segment with optic cup

F(3): a. Dorsal view-Primitive streak, b. ventral view, Body
patterning

F4: An elongated embryo-body plan has been established
G: Embryo will eye and mouth parts

H (1-2): Embryo will tail segment

I (1-3): Embryonic view from various orientation

J (1-2): Embryonic stage with spinal cord

K: a. Newly hatched embryo, b. empty embryonic case, ¢. 1
hour old embryo

L: Tadpole with forelimb

M (1-2): 4 day old tadpole- 1. Ventral (Fore, mid, and
hindbrain, optics), 2. Dorsal

N: Dorsal view with mouthparts

0: 8-day-old tadpole

P (1-3): Mutated tadpole with body deformities

P4: 8-day-old tadpole exhibiting body deformities

Discussion:

Amphibians are good models for embryonic development,
as they are large in size, and rapid development (Spemann
and Mangold, 1924). Worldwide about 6500 frogs and
toads biodiversity are present (https://amphibiaweb.org/),
there are about 6500 other recorded species of frogs and
toads with tremendous diversity, but there is almost no

ISSN: 2277-1409

information on their development. Polypedates maculatus,
common tree frog embryos, fertilization as external and
thus makes it a suitable model for the study of embryonic
development.  Ana et al., 2016; has confirmed the
embryonic development of the species Adelophyrne
maranguapesis, a native Brazilian frog, is complete within
24 hrs.

Conclusion:
The observation of the tadpole’s development gives a clear
embryonic development.
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Abstract: This research delves into the utilization of
bacterial cellulose as a sustainable biofabric within the
textile industry. While the textile industry has reached
remarkable heights in fashion innovation, it has also
contributed to environmental concerns, primarily
through the use of toxic chemicals and unsustainable
practices. Bacterial cellulose, sourced from bacteria in
an environmentally friendly manner, has emerged as a
promising biomaterial to address these issues. Bacterial
cellulose offers unique properties, surpassing those of
plant cellulose, including high tensile strength,
biodegradability, and biocompatibility with mammalian
cells and tissues. Its fibrous network structure enables
exceptional water-holding capacity, making it an ideal
candidate for various textile applications. The research
methodology involved the isolation of Acetobacter
bacteria from ripe pineapple, followed by morphological
and biochemical characterization. The antimicrobial
properties of bacterial cellulose against Escherichia coli
and Staphylococcus aureus were also investigated,
showing its potential as a natural antimicrobial agent.
Furthermore, tensile strength testing demonstrated the
material's ability to withstand stress, a crucial factor for
textile applications. Cytotoxicity assays on VERO cell
lines confirmed the biocompatibility of bacterial
cellulose, making it safe for human contact. Scanning
electron microscopy revealed the intricate fibril network
of bacterial cellulose, which contributes to its unique
properties. The production of a bacterial cellulose fabric
showcased its potential for sustainable textile
development. In conclusion, this research presents
bacterial cellulose as a promising sustainable biofabric
with numerous applications in the textile industry,
combining fashion innovation with eco-conscious
practices. The introduction of biotechnology into textiles
offers a pathway to more environmentally friendly and
sustainable products, revolutionizing both the fashion
and biotechnology sectors.

Keywords: Bacterial cellulose, biofabric, textile industry,
sustainability, biotechnology, eco-friendly, biomaterial,
fashion, environmental pollution, biocompatible, tensile
strength.

1. INTRODUCTION:

The availability of textile fibres encourages people to
find ways and means to come up with new fashion ideas.
Though the textile industry reached its great height but
still on the other side it remains questionable for the
environment aspect. This leads to unsustainability which

furthermore causes the accumulation of toxic chemicals
on land that are all difficult to degrade. The fashion
industry, responsible for a good part of the emissions of
greenhouse gases, and the consumer culture that involves
it, needs to rethink its productive chain, starting with the
raw materials used in the manufacture of its products.
Due to the high demand for textiles, production the usage
of chemicals and other harmful substances increases
which directly or indirectly leads to "Environmental
Pollution™. The textile industry stands as a major factor in
causing a threat to the environment. Therefore research
and various inventions to control the threat and to bring
sustainability in water consumption, effluent treatment,
and energy demand are the focus of research to minimize
the harmful effects on sustainability (Jain and Gupta,
2016). The quest to make the textile industry more
sustainable has increasingly directed designers and
scientists to focus on biomaterials, such as bacterial
cellulose (BC), and their biocompatible properties. The
textile industry combined with biotechnology paved the
way for the introduction of bacterial cellulose obtained
from bacteria in a natural process and environmental
friendly. This led to breakthroughs in textiles and
welcomed biomaterial-based products without toxicity
(Costa A.F.S et al.,2017). Bacterial Cellulose has more
versatile properties than Plant cellulose, it has a high
tensile, ductile, and water-holding ability. It is produced
by certain bacterial species like Acetobacter, Sarcina
ventriculi, and Agrobacterium sp. Bacteria that produce
cellulose include Gram-negative bacteria species and rod-
shaped aerobic and acetic acid-producing bacteria(AAB).
Cellulose is a linear polymer connected with a polymer of
glucose molecules connected with B- 1,4 linkages by a
glucosyltransferase with individual glucose chains. The
natural binding capacity of cellulose is due to the binding
of strong intra and intermolecular hydrogen bonds that
form layer of sheet (Ullah et al.,2016). Bacterial cellulose
must possess biodegradable capacity since cellulose is a
natural biomaterial produced by bacteria. The degradation
ability is high due to the presence of matrix polymers like
lignin, and hemicellulose to facilitate degradation (Igbal
H.M.N et al .,2015). Bacterial cellulose is biocompatible
without producing any toxic or allergic effects, especially
towards mammalian cells and tissue (Klemm D et
al.,2001).BC does not induce toxicity in the living cells
rather it offer protection, support, and tensile strength for
the growth of cells (Khan et al., 2015). The presence of
hydrogen bonding between the third oxygen of one
glucose unit and the fifth oxygen of the preceding glucose
unit. This leads to high viscosity and a tendency to be
crystallize. Due to the fibrous network, biocompatibility
supports the tensile strength of the BC getting higher (
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Tang W et al .,2010). Bacterial cellulose naturally
possesses water-holding capacity (WHC) because of its
fibrous network structure, pore size, and its structuralism.
This property stands out due to the water molecules easily
trapped inside the pores of the fibrils (Gelin et al., 2007).
The hydrogen bonding arrangement which helps in
trapping molecules in turn becomes the hydrophilic
nature of BC (Dahman, 2009).

1. MATERIALS AND METHODS:
1.1 SAMPLE COLLECTION:

A ripened pineapple was taken mashed and stabilized
as a thick fluid and kept for 3-4 days to facilitate
Acetobacter sp growth. They are acetic acid bacteria
(AAB) that can produce acid from glucose and alcohol.

Fig .1Rotten pineapple pulp

1.2 CULTURE MEDIA:

Ideal designing of the culture medium is essential for
optimum bacterial growth and cellulose production. For
the isolation and growth of Acetobacter sp HS media
(Hestrin Schramm) a synthetic complex medium most
commonly used for culture (Zakaria, J.and Nazeri, M.,
2012).

. HS MEDIACOMPONENTS :

Glucose 29
Peptone 0.5g
Citric acid 0.29
(NH4)SO4 0.27g
KH2PO4 0.3
MgS04.7H20 0.3g
Distilled water 80ml

Parameters play a vital role in deciding the quality of
the medium. Temperature, pH, carbon source, and sample
concentration were maintained in a standard for the
production of Bacterial cellulose( Bae, S.O. and Shoda,
M., 2005)The optimum pH of BC production was 7 and
the optimum of temperature for production BC was
30 °C.

1.2.1 PROCEDURE:
» The medium was prepared and autoclaved at

121°C and plated

» 80 ml of media poured into four Petri plates each

containing 20ml of media
>

The pineapple sample was added and plates were
incubated for 5-7 days at 32C bacteria take 3 to 7

days to grow

ISSN: 2277-1409

1.3 MORPHOLOGICAL CHARACTERIZATION:
1.3.1 BACTERIAL ISOLATION & COLONY:

Acetobacter colonies appear as Creamy, White,
Smooth, Simy, and cloudy colonies with coherent
consistency. The Acetobacter colonies alone were isolated
using the streak method and allowed to grow on a
specific medium called GYC medium (yeast extract
-1g,d-glucose-2g, calcium carbonate-1.5g). Bacterial
culture was streaked onto the plates and incubated for
7- 14 days for Acetobacter growth and it is subcultured
using the same GYC medium
2.3.2. DIFFERENTIATION OF ACETOBACTER
FROM GLUCANOBACTER:

Both  Acetobacter and  Glucanobacter  are
differentiated using a selective media called Carr’s
medium. Acetobacter changes the color of the medium
from yellow to green in the presence of Bromocresol
green while Glucanobacter turns green to yellow. Carrs’s
media composition include (Yeast extract 3%,Agar
2%,Bromocresol green 0.002%, Ethanol 2%, Distilled
water 40ml)

Fig.2 Colour differentiation between Acetobacter
and Glucanobacter

1.3.2 GRAM STAINING:

Gram staining technique was used to differentiate
Gram-positive and Gram-negative bacteria based on their
cell wall constituents. The bacteria were identified as
“Gram-negative rod-shaped”.

Fig.3 Gram Negative Rod-shaped bacteria were
observed

1.3.3 MOTILITY:

Motility was checked to determine the movement of
the bacteria based on its flagella arrangement. It was
observed to be Motile using peritrichous movement

2. BIOCHEMICAL CHARACTERISATION:
2.1 INDOLE TEST:

Tryptophan hydrolyzed to tryptophanase to produce
indole, which is detected by Kovac's reagent to produce
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red colored compound.5ml of tryptone broth was added
to a test tube containing culture, and 1ml of Kovac's
reagent was added.No formation of indole ring and the
test tube remain yellow indicated a Negative result

22 METHYLREDTEST

The culture medium contained acid produced by
bacteria turning methyl indicator red (Cowan S.T.,1953)
using 5 ml of MR-VP broth, and 2-5 drops of Methyl
indicator was added. The formation of a ring indicated a
Positive result

23 VPTEST:

Using MR-VP broth and VP reagent | - Barritt’s
reagent A: 5% (wt/vol) a-naphthol in absolute ethanol and
VP reagent Il - Barritt’s reagent B: 40% (wt/vol) KOH in
deionized water (McDevitt S,2009). The change in color
of the broth to yellow indicated Positive

24 CARBOHYDRATEFERMENTATION TEST :

The biochemical method was evaluated by the drop in
pH and production of the acid in different sugars with
organisms. This confirmed that the carbohydrate
fermentation test resulted in a Positive test for the sucrose
and glucose

25 CATALASE TEST:

Catalase an enzyme act as a catalyst by breaking
down hydrogen peroxide into oxygen and water
(Cheesebrough,2005). A drop of 3% of hydrogen
peroxide was placed over the culture and the formation of
bubbles showed positive results for catalase activity.

2.6 OXIDASE TEST

Cytochrome Oxidase oxidizes tetra methyl —p-phenylene
di-amine color less reagent to indophenols by forming
purple color (Shields et al.,2010) using oxidase disc. No
color change was observed indicating a Negative for
oxidase test.

2.7 GELATIN LIQUEFACTION':

The gelatin medium remains the same indicating no
degrading capacity and there was no liquefaction of the
medium indicating a Negative result

28 CITRICACIDUTILIZATION TEST:

It is done to check the ability of the organism to
utilize citrate as a source of carbon (Cheesebrough,2005)
using 5ml of Simmons citrate agar. No change in color
since the media pH does not change

3. ANTI-BACTERIAL ACTIVITY:

The isolated was used for antimicrobial activity tests
against the pathogenic bacteria Escherichia coli for
Gram-negative and Staphylococcus aureus for Gram-
positive. The disc diffusion method was applied to
perform the antimicrobial bioassays, using sample
(BC)films. The zone of inhibition observed around the
disc and the sample was measured
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S.No Zone of Inhibition
Culture Methicillin Bacterial
samples Cellulose film
E.coli 0.4cm 0.7cm
S.aureus 0.3cm 0.6cm

Table 1. The Zone of inhibition measured
around the Antibiotic disc (Methicillin) & the
Bacterial cellulose film

T
‘ rw"

o

Fig.4 Shows the zone of inhibition difference between
E.coli and S.aureus

4. TENSILE TESTING
Bacterial cellulose film was subjected to Tensile
strength testing using the UTM (Universal Testing
Machine) —INSTRON MODEL. 3369/J7257 On given
stress, the film showed its tensile ability with increased
stress level up to 43.27 MPa with a thickness of 0.15mm.
This test helps to determine the tensile strength holding

capacity of the BC film.

= &0y

" Specimen ¢

Tensile stre
PRI —

024868100

Tensle strain (Extension) [%)

Fig.5 Graph indicating peak value of Tensile strength at
Tensile stress for BC film
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7. PRODUCTION OFBACTERIAL CELLULOSE

Table.2 Tensile Strength values are FABRIC:

tabulated From the Isolated culture media after the Incubation period
of 7-15 days a thin layer of bacterial cellulose layer was
Maxim | Tensil | Elongatio] Extensi | Thickne| Samp formed (Fig.7&8). This was considered as a “Biofabric”
SNo | um e nat on at $s le1d which can be further tested to find its property and
load Stren | Maximu | Maxim efficiency
gth m um
Load Load
(mm) (mm)
1 6490 | 4327 | 214 1.07 0.15 FILM
2 4310 | 3078 | 217 1.08 0.15 FILM
3 50.79 | 33.86 | 267 1.34 0.15 FILM
5 7804 | 52.03 | 350 175 0.15 FILM
MEAN| 5021 | 39.99 | 262 131 0.15 FILM

5. CYTOTOXICITY:

Cytotoxicity was determined using an MTT assay to
find whether the sample was toxic to humans or cell
lines. The VERO cell lines were obtained from King's
Institute Guindy Chennai. Minimal Essential Media was
primarily used to maintain cells with appropriate
atmosphere and CO2 at 37C. The % cell viability was
calculated using the following formula:

%ocell viability = A570 of treated
cell/A570 of control cells x100
Cell viability of %bcell viability
80.6% was obtained

Fig.6 Well containing
VERO cells & media

6. SCANNING ELECTRON MICROSCOPE:

Structure and texture characterization was done by
morphological examination of the film which was
performed by SEM (TESCAN VEGA3XMU).The
resolution of 1.2nm gold particle separation and high
magnification of 5X to 1000,000 X.was observed and
scanned under 20um indicating the fibril networks as
Bacterial cellulose.

Fig.7& Fig 8 SEM Image of Cellulose fibril network
under 20um

Fig.9a&9b Formation of BC Film

8. RESULT AND DISCUSSION:

The results are consistent with other research and
studies about bacterial cellulose. From the
microorganism, the production of fabric ensured
prominent results showing its capacity and
productivity to fully form into a biofabric. The SEM
analysis shows a three-dimensional structure of the
cellulose film and the tensile strength also reveals its

tearing ability and withstand processes concerning
temperature and stress. There are also many other

potential ways of using biofabrics to control
environmental sustainability

9. CONCLUSION:

The mission of the project was to develop a biofabric
that could pave the way for future research and
development in the textile industry which emerge as a
global sensation in fashion and textiles. The bacterial
cellulose film was considered a film-like structure that
was used as a biofabric in textiles. To remediate the
production of Sustainable “Biofabric” forms a basic
outline for introducing microorganisms into the textile
world. The introduction of biotechnology into the
industry enlightens new concepts to develop sustainable
products for the environment. Further extension of the
product in a large-scale biofabric produced from bacterial
cellulose which could develop as a couture and could lead
to evolution in the textile and biotechnology sector.

10. REFERENCES

1. Bae, S.O. and Shoda, M., 2005. Production of
bacterial cellulose by Acetobacter xylinum
BPR2001 using molasses medium in a jar
fermentor. Applied microbiology and
biotechnology, 67, pp.45-51.

2. Cheesbrough, M., 2005. District laboratory
practice in tropical countries, part 2.Cambridge
university press.

3. Costa, A.F.S.,, Rocha, M.AV. and Sarubbo,
L.A., 2017. Bacterial cellulose: an eco- friendly

Production of Sustainable Biofabric using Bacterial Cellulose from Acetobacter Sp

135



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)
ISSN: 2277-1409

textile. International Journal of Textile and
Fashion Technology, 7, pp.11-26.

4.  Cowan, S.T., 1953. Micromethod for the Methyl
red test. Microbiology, 9(1), pp.101-109.

5.  Dahman, Y., 2009. Nanostructured
biomaterials and biocomposites from bacterial
cellulose nanofibers. Journal of Nanoscience and
Nanotechnology, 9(9), pp.5105-512

6. Gelin, K. Bodin, A. Gatenholm, P,
Mihranyan, A., Edwards, K. and Strgmme,
M., 2007. Characterization of water in bacterial
cellulose using dielectric spectroscopy and
electron microscopy. Polymer, 48(26), pp.7623-
7631.

7. lgbal, H. M. N., Kyazze, G., Locke, I. C., Tron,
T., and Keshavarz, T. (2015a). "Development of
bio-composites with  novel characteristics:
Evaluation of phenol-induced antibacterial,
biocompatible and biodegradable behaviors,"
Carbohydrate Polymers 131, 197-207. DOI:
10.1016/j.carbpol.2015.05.046

8. Jain, P. and Gupta, C. (2016). Textile recycling
practices in india: a review. International Journal
of Textile and Fashion Technology, 6, 21 — 36

9. Khan, S., Ul-Islam, M., Ullah, M.\W. et al.
(2015). Engineered  regenerated bacterial
cellulose scaffolds for application in in vitro
tissue regeneration. RSC Advances 5 (103).

10. Klemm, D., Schumann, D., Udhardt, U., and
Marsch, S. (2001). Bacterial synthesized
cellulose — artificial blood vessels for
microsurgery. Progress in Polymer Science 26
(9): 1561-160

11. McDevitt, S., 2009. Methyl red and voges-
proskauer test protocols. American Society for
Microbiology, 8.

12. Shields, P. and Cathcart, L., 2010. Oxidase test
protocol. American Society for Microbiology,
pp.1-9.

13. Tang W, Jia S, Jia Y and Yang H (2010 ) The
influence of fermentation conditions and
posttreatment methods on porosity of bacterial
cellulose membrane World J. Microbiol.
Biotechnol. 26 125-31 [7]

14. Ullah, M.W., Ul-Islam, M., Khan, S. et
al.,(2016). Structural and physicomechanical
characterization of bio-cellulose produced by a
cell-free system. Carbohydrate Polymers 136:
908-916.

15. Zakaria, J. and Nazeri, M., 2012, July.
Optimization of bacterial cellulose production
from pineapple waste: effect of temperature, pH,
and concentration. In the 5th engineering
conference," Engineering towards change-
empowering green solutions.

Production of Sustainable Biofabric using Bacterial Cellulose from Acetobacter Sp

136



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

ISSN: 2277-1409

ENERGY-EFFICIENT LOAD BALANCING OPTIMIZATION TECHNIQUES WITH REAL-
TIME ISSUES AND SOLUTIONS IN CLOUD COMPUTING

S. Sree Priya
Research Scholar, PG and Research Department of Computer Science,
Government Arts & Science College, Kangeyam-638108, Tiruppur Dt.
(Affiliated to Bharathiar University, Coimbatore), Tamil Nadu, India.

Dr. T. Rajendran
Assistant Professor, PG and Research Department of Computer Science,
Government Arts & Science College, Kangeyam-638108, Tiruppur Dt.
(Affiliated to Bharathiar University, Coimbatore), Tamil Nadu, India.

Abstract: Cloud computing is a relatively new
technology that is utilized as an online service for quick
access, adaptable resources, data analytics, and
technological innovation. In a cloud environment, load
balancing spreads traffic and workloads to prevent any
one node or computer from being overloaded, under-
loaded, or just idle. To enhance overall cloud
performance, load balancing optimizes a variety of
performance metrics measured using execution time,
response time, waiting time, turnaround time, latency,
availability, system stability, and throughput by
enlightening complete cloud performance.
Functionality, quality, as well as user knowledge of
cloud amenities, are measured by cloud performance
metrics. This paper's main objective is to impart
comprehensive  knowledge on cloud computing
technology. Since the invention of technology, IT
organizations have been paying money to shift their
operations to the cloud. By 2024, anticipated more than
45% of IT investments in system infrastructure,
software infrastructure, and application software would
move to the cloud. Working from home is becoming the
new norm for all employees in the wake of the COVID-
19 pandemic. People may communicate with customers,
create goods, and work together with colleagues as if
they were physically present in an office. Origins of
many modern success stories originate in cloud
computing. The load for a cloud computing
environment is optimized by means of a variety of load-
balancing techniques, however, it is unable to offer
optimum results. This research paper explores cloud
computing architecture, its evolution, and load-
balancing strategies in the cloud context using several
static and dynamic load-balancing techniques.
Furthermore, this research helps in the comparison of
algorithms to find an optimum approach to load
optimization in a cloud computing environment.
Keywords - Cloud Computing, Load Balancing,
Internet-of-Things (loT), Optimization, Resource
Scheduling, Weighted Round Robin(WRR)

1. INTRODUCTION

“Cloud Computing” refers to Internet-based computing
that bids a pool of customizable computing resources, such
as networks, storage, servers, and applications, besides
services, without requiring users to communicate with
service providers and with the least amount of management
work possible. Additionally, clients are given resources in
the form of several service models. Resources may be
offered as software as a service (SaaS), platform as a
service (PaaS), or infrastructure as a service (laaS)
models. Cloud computing is one of the crucial modern
technologies that has brought about significant change in
this field, and it has become a term in today's IT sector.
Technology introduced in cloud computing environment as
services. It enables the most cost-effective and secure use
of servers, storage, and applications at any time using a
variety of computers or cell phones.

Task scheduling is one of the most important research
questions in a cloud computing system. Maximum profit
and adequate access to remote resources are two of the
service providers' primary goals in light of the growing
number of cloud users. Data is now far more valuable and
usable because of recent developments in machine learning
(ML) and cloud computing technologies. In fact, these
technologies improve the quality of our lives and the
services we receive. Conversely, for service offers to be
more accurate and effective, ML algorithms need a lot of
training data to learn. As a result, algorithm design is the
most important part of ML, aside from the data itself.
Furthermore, cutting-edge computational models like cloud
and edge computing provide on-demand data storage,
processing power, and infrastructure for machine learning
algorithms.

Modern information technology (IT) has undergone a
revolution with an overview of cloud computing systems.
To use in many systems that demand sophisticated
computation and big-scale, cloud-computing systems have
an effective and powerful architecture. A platform called
the cloud manages constrained virtual machines and
compute servers to provide application services at a certain
moment in time. Cloud is an appropriate multi-tenant
computing environment that enables resource sharing
between users. To distribute resources to clients in the
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cloud depending on their demands, available resources are
examined and planned using an effective task scheduler.
Organizations of all sizes are adopting the cloud for a
variety of use cases, including data backup, virtual
desktops, disaster recovery, software development, email,
big data analytics, and web apps. The way that businesses
see IT resources has significantly changed as a result of
cloud computing. In addition to its scalability,
dependability, accessibility, and security along with
efficient cost-reduction strategies, cloud computing sparked
a great deal of focus among scientific circles
among different groups. Cloud computing is probably at the
center of everything if we use any of the programs to send
emails, edit documents, view movies or TV, listen to music,
play games, or save data, primary benefit of cloud
computing is the ability to utilize services via the Internet
from any locality. It makes it possible for a large number of
companies besides scientific institutions to put in place
industrial cloud computing platforms enabling efficient
sharing as well as financial gain. Cloud service providers
use a number of servers in cloud data centers to deliver
these services to customers of the cloud. This approach
raises overall energy consumption as well as makes it
difficult to balance the demand for cloud resources. Due to
these difficulties, it is now necessary in direction of
developing cloud job scheduling algorithms that are load-
balancing and energy-efficient. The main goal of cloud task
scheduling techniques was to upsurge energy competence
while lowering costs besides making tasks last longer. To
optimize the use of cloud resources, it also takes into
account a number of objective factors.

In a cloud computing environment, there are three
common categories of task scheduling algorithms, which
are traditional algorithms, such as first come first serve
(FCFS), shortest job first (SJF), largest job first (LJF),
round-robin (RR), heuristic algorithms, such as Min-Min
and Max-Min algorithms, and meta-heuristic algorithms,
such as ant colony optimization algorithm (ACO) and
particle swarm optimization (PSO). The round-robin (RR)
algorithm is one of the most commonly used scheduling
traditional algorithms. It is simple and depends on sharing
CPU time. In the RR algorithm, jobs share CPU time by
allocating a slice of time, usually between 10 and 100 ms
for each job, called quantum time (QT). If the current job is
over, its execution will be paused, and placed at the end of
the ready queue. These steps are repeated for all jobs in the
ready queue. If the job’s execution is completed, it is
deleted directly from the ready queue. It is obvious that the
efficiency of the RR algorithm depends on QT, and hence,
the choice of QT size is a critical issue for improving the
overall performance of the RR approach. If QT size is too
large, RR tends to become an FCFS algorithm, whereas if
QT is too small, RR might perform poorly due to context
switches that cause much overhead.

This paper's key contribution is known to be a unique
technique, which focuses on the drawbacks of some
strategies. By reducing average waiting time, average
turnaround time, and average response time, the weighted
round-robin approach improves the overall functionality of
the conventional RR algorithm as well as compared with
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other techniques for task scheduling in a cloud-computing
environment. The remainder of this article is structured as
follows. Cloud architecture is depicted in Section 2. The
evolution of Cloud Computing is exposed in Section 3.
Load Balancing Strategies are revealed in Section 4.
Evaluation and results are encompassed in Section 5.
Finally, Section 6 elucidated the conclusion and future
work.

1. CLOUD ARCHITECTURE

Cloud architecture is divided into two parts: 1. Front end 2.
Back end. The front end and back end are two core
elements of cloud computing architecture. In this
architecture, the front end serves as a client and connects
with the backend via a network or internet connection as
shown in Figure 1. The client-side, or front-end, of cloud
computing architecture, is made visible to external entities,
while the backend is kept hidden from any outside contacts
but is still able to connect with clients directly via
predetermined protocol

Important data is protected by the backend of cloud
architecture  from the demands of client-facing
technologies. It reacts correctly to questions about the data
that is sent to it. The backend is a crucial component of
your complete computer system and a key component of
the cloud idea. Backend alludes to the cloud that the service
provider uses. It maintains resources and provides security
measures in addition to encompassing resources as well.
Huge storage, virtual computers, virtual applications, traffic
management systems, deployment methods, etc. are also
included.

Client Infrastructure Front End
internet
Application
-
£ 2
g Runtime Cloud 5 Back End
L35} [

Figure 1: Cloud Computing Architecture

Advantages of cloud computing architecture include:
DX ¢ Simplifies overall cloud computing system.
X Ensures data processing requests.
YX Contributes to delivering excellent security.
X Increases modularity.
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W Leads to improved catastrophe recovery.
X Provides good user access.

Y Lower cost of operating it.

w High level of reliability provided.

X Ensures scalability.

I1l. DEVELOPMENT OF CLOUD COMPUTING

The use and rental of computing services over the internet
is known as cloud computing. Five technologies that have
been crucial to the development of this technology are
service orientation, virtualization, utility computing,
distributed systems and their peripherals, and Web 2.0. It
largely developed from different computer technology
including  virtualization, parallel computing, grid
computing, and utility computing. Using mainframe In the
1950s, computing enabled numerous users to use access
points to connect to a central computer. ARPANET
forerunner of (Advanced Research Project Agency) The
1960s saw the development of the Internet. In the
beginning, meant to be a resource for communication and
computation designed four colleges as sharing tool, but it
transformed into the Internet as shown in figure 2.

Demand
Cloud brokering

'. —
v Result = —
Computer * Optimization -
The user  terminal

algorithm

Virtual machine

Figure 2. VM Allocation of Resources in Cloud
Computing

IV. LOAD BALANCING STRATEGIES IN CLOUD
COMPUTING

In two categories of static load balancing besides dynamic
load balancing, there are numerous types of load balancing
approaches employed in cloud computing. Before
compilation, static load balancing algorithms allocate jobs
amongst servers grounded on the algorithm's knowledge of
all resource necessities. These standards form the basis for
task distribution. For small-distributed setups through fast
internet as well as negligible communication latency, static
load balancing is appropriate. The algorithmic approaches
that fall under the category of static are typically not
appropriate for cloud computing since they function
properly when systems or nodes have ignorable disparities
in load. Because there are n number of users on a cloud as
shown in Figure 3, load is very variable.
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Dynamic algorithms operate in real-time settings where
they acquire information about the server's load
continuously. In light of that, it decides to distribute tasks
among servers. We can therefore assign, reallocate, or
remove any task from the server based on priority. In large
distributed systems, Dynamic Load Balanced Algorithm
seeks to reduce execution times and communication delays.
These techniques or algorithms are very good at dispersing
load among different resource types on their nodes in the
cloud environment. Static load-balancing algorithms work
in lesser-distributed contexts as opposed to dynamic load-
balancing methods, which function in widely scattered
systems. Dynamic algorithms are those that use meta-
heuristics, whereas static algorithms are those that use
methods that are more traditional.

Static Load Balancing Algorithms

Round Robin: Round Robin is one of the established ways
to distribute tasks among nodes. To assign work to a virtual
computer, it employs a cyclic process. If there are no tasks
to complete, they divide into processes based on the order
in which requests arrive. This technique has the drawback
that some nodes with high computational power can stay
underloaded while nodes with low computing power are
severely overwhelmed.

Min-min: Min-min is a static load balancing method that
arranges jobs according to the length and time required to
complete them. These tasks are chosen initially and
subsequent tasks are chosen in that sequence. They ordered
an increasing order of tasks with minimum completion
time.

Max-min: The min-min technique is very similar to the
max-min approach, however in this case jobs are arranged
according to their maximum completion times. The work
that will take the longest to complete is given priority and
subsequent tasks must wait until it is completed.

Weighted Round Robin: WRR was created to address
flaws in the round-robin algorithm. Here, servers are given
weights based on how well they can handle loads. Based on
weight, duties are assigned. This algorithm maintains both
server’s capacity and load. The third work is allocated to
the server with a larger weightage if two tasks are split
between two distinct servers.

Least Connection: This algorithm is comparable to the
least connection algorithm. Weights are assigned
numerically in Weighted Least Connection, just like in
Weighted Round Robin, where they are given to the server.
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Dynamic Load Balancing Algorithms

Honeybee foraging: This dynamic algorithm is based on
honeybee behavior, specifically how they find and gather
food. A subgroup of bees known as scouts use vibrational
dance to find food and communicate with others. This
provides an approximation of food's amount and quality.
This method is employed in load balancing to alert VMs
that are under and overloaded. Underloaded machine
receives duties from overburdened machines. Similar to
how honeybees compared to jobs from overburdened VMs.
The task will update the quantity of tasks and load of that
specific VM to all other awaiting tasks after being sent to
under loaded VM. Choose VMs based on workload and
highest priority tasks. When high-priority task needs to be
distributed to other virtual machines (VMs), a VM with the
fewest high-priority tasks is chosen so that the task is
completed as soon as possible. The task deleted was
submitted to an underloaded VM because all VMs will be
sorted in ascending order depending on load. In essence,
VMs are food sources and tasks are honeybees. Task loaded
into virtual machine is comparable to a honeybee hunting
for food.

Particle Swarm Optimization (PSO) Algorithm: Kennedy
and Eberhart first introduced PSO, a kind of meta-heuristics
technique. It is an optimization method based on self-
adaptive global search. There is no direct recombination of
population members in the PSO algorithm, unlike other
population-based algorithms such as GA. PSO develops
communication amongst them by adhering to a model or
patterns for social interaction, such as that of fish schools
and bird flocks. PSO algorithm besides swarm intelligence
optimization techniques seems to be quite similar. It
primarily focuses on lowering an application's overall
computing cost in a cloud computing environment.
Heuristic Algorithm: Traditional approaches to problem-
solving were cumbersome and inefficient for dealing with
NP-complete issues. Heuristic algorithms are made to
address decision-making difficulties and aim to solve
problems more quickly and effectively than previous
methods. The traveling salesmen are an example. The best
way to solve a problem where there is a list of places to
visit and the distance between each city supplied is to visit
all cities by traveling the shortest distance possible.

Ant colony optimization: ACO is a method of problem-
solving inspired by how ants find the best routes from their
nest to food. They cooperate to find new sources of food
while some ants work in parallel to move food from source
to nest. This ant behavior has motivated numerous scholars
and assisted them in finding solutions to issues that actually
exist in various sectors. This method involves an ant
updating entries in the node's pheromone table from source
to destination. The pheromone table referred to by other
routing ants besides calls that use it as their destination do
so. However, prices from to and from to may differ for
asymmetric networks. As a result, this method of updating
pheromones is only suitable for symmetric network routing.
Hill climbing: Hill climbing is a straightforward
optimization process that uses an iterative approach to find
optimal solutions. It chooses rising value and advances
upwards or toward the summit. Peak refers to the summit of
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a hill or location where no nearby value exceeds peak. Once
it hits the peak or halting condition, the algorithm
terminates. In some cases, local rather than global optimum
is reached. This approach keeps an index table for load
balancing that contains the list of VMs and their states
(BUSY/AVAILABLE). When a new task request comes in,
a random VM ID is generated. If the state is available, the
task is allocated to the VM; otherwise, a new random VM
ID is generated. Accordingly, the index table updated. De-
allocates VM and updates database once the task is done.

V. EVALUATION AND RESULT

This study reveals that, when compared to other significant
algorithms currently in use, the weighted round-robin
algorithm outperforms them all in terms of performance
metrics. Weighted Round Robin(WRR) was developed to
fix round-robin algorithm bugs. In this case, servers are
given weights based on their ability to manage loads. Tasks
are assigned based on weight. This algorithm maintains
both server’s capacity and load. If two tasks are distributed
between two different servers, a third task is given to the
server with maximum weight. Response time, turnaround
time, dependability, scalability, availability, reliability, and
processing time are a few of the performance
characteristics compared.

EVALUATION OF THE MAJOR EXISTING ALGORITHMS
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Overall Performance Mefrics

Figure 4: EVALUATION OF THE MAJOR EXISTING
ALGORITHMS

Weighted round robin(WRR) outperforms all other main
algorithms in Figure 4's comparison of their overall
performance characteristics. A comparison of some of the
most important static and dynamic algorithms with the QoS
parameters is depicted in Figure 5.
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Figure 5: OVERALL PERFORMANCE METRICS
VI. CONCLUSION AND FUTURE WORK

The use of 10T devices has recently begun and is growing
every day. Because they can communicate and make
judgments without interacting with people, the technologies
we use every day are growing smarter. The Internet of
Things (10T) helps them accomplish this complete task by
giving each physical device unique identification and
integrated sensors. An IoT platform is the collective name
for the location where all of these sensors store data they
collect. 10T platforms are cloud services that provide
standard language and platforms so that data is understood
as well as transferred amongst all devices. As the number of
IoT devices grows, so does the amount of data that they
collect, which can put a lot of strain on servers. We utilize
load-balancing methods to maintain load.

Weighted Round Robin (WRR) outperforms other load
balancing approaches when they compared for use in the
cloud environment covered by this study. One of the main
issues with cloud computing load balancing is task
scheduling. Both too much and too little load should be
avoided. Tasks are divided across idle nodes if the node is
overwhelmed. Any node should have some work to process
if it is under-loaded. Various strategies were used to resolve
this issue. However, when compared to various
performance criteria, this challenge performs better. When
compared to other methodologies, WRR demonstrated
superior performance. A few of the performance metrics
that are compared include response time, turnaround time,
dependability, scalability, availability, reliability, and
processing time. However, the WRR approach should be
improved with all other metrics by minimizing node
switches, throughput, and latency in addition to data
security. Future work will involve improving the Weighted
Round Robin(WRR) algorithm to produce the best results
and metrics when compared to all other methods. The
aforementioned tactics have been assessed and exposed to
be improved by other performance indicators.
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Abstract

Education is one of the many sectors that artificial
intelligence (Al) has transformed. The incorporation of
cutting-edge Al chatbots like ChatGPT in higher
education settings plays a vital role in revolutionizing the
educational process. The functioning, advantages,
drawbacks, dangers, and long-term effects of ChatGPT as
a support tool for higher education institutions are all
covered in this article.

Keywords: Analytics, Higher Education, Interface,
Machine Learning, Plugins.

Literature Review

A systematic literature review was conducted to gain insights
into the current use of Al technologies, specifically ChatGPT,
in higher education. While the review acknowledges the
heterogeneity of European universities, it highlights key
literature on the implementation of Al technologies in higher
education (Li and de Silva, 2021). The literature covers topics
such as the implementation of ChatGPT, Al technologies in
teaching and research, Al-specific digital literacy, Al-based
learning systems, ethical considerations, and future scenarios
in higher education (Sclater, Peasgood & Mullan, 2021).

Introduction

OpenAl created the sophisticated language model known as
ChatGPT. It generates text responses that are human-like by
using machine learning and natural language processing
algorithms in response to provided prompts or discussions. It
has the capacity to comprehend and produce logical and
contextually relevant responses because it was trained on a
vast corpus of text data from the internet. With the ability to
simulate discussions with wusers and offer responses,
justifications, ideas, and other text-based interactions,
ChatGPT can be used in a conversational setting. It has uses
in many different fields, such as tutoring, language translation,
content creation, and customer service.

ChatGPT: An Aid to Higher Educational Institutions
OpenAl's ChatGPT simulates human communication using
machine learning and natural language processing. ChatGPT
can benefit students and teachers in higher education
institutions in a number of ways, some of which are listed
below ( Kiliger and Odabasi, 2022),

. ChatGPT

* Personalised Learning: ChatGPT provides individualized
instruction, support, and feedback based on each student's
needs. ChatGPT provides personalized learning experiences
that increase student engagement and academic success by
taking into account students' learning preferences, learning
styles, and knowledge gaps.

* Round-the-clock student assistance: ChatGPT offers
round-the-clock student support by responding to questions on
the course material, assignments, and due dates. This
accessibility guarantees that students can get help right away,
establishing a positive learning atmosphere.

« Virtual tutoring: ChatGPT functions as a virtual tutor by
leading students through difficult topics, explaining things,
and delivering practice activities. This on-demand tutoring
encourages students' individual study while supplementing
regular classroom education.

+ Multilingual Education: ChatGPT can facilitate
multilingual education thanks to its linguistic capabilities. It
facilitates language acquisition and fosters cultural
understanding by engaging students in dialogue, offering
feedback tailored to the target language, and providing
interactive practice opportunities.

+ Real-time assessment and feedback: Real-time assessment
and feedback are made possible by ChatGPT's rapid data
processing. It determines areas for improvement, assesses
students' comprehension, and gives fast feedback. This tool
improves formative evaluations and helps students continue to
study.

» Improving Collaboration and Peer Learning: ChatGPT
can help students work together and learn from one another. It
makes it possible for virtual study groups, group debates, and
project cooperation, encouraging active participation,
information sharing, and a sense of belonging in the
educational process.
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» Integration with Learning Management Systems:
ChatGPT is most effective when it is integrated with existing
learning management systems (LMS). The learning process is
streamlined and a centralized platform for collaboration is
provided via seamless integration, which enables students to
acquire personalized learning support, receive feedback, and
participate in interactive discussions.

* Augmented Reality and Virtual Reality Integration:
ChatGPT can be improved by integrating augmented reality
(AR) and virtual reality (VR) technology. To encourage
immersive and hands-on learning, ChatGPT can be included
in AR/VR simulations, virtual field trips, and interactive
learning environments.

 Teacher Professional Development: It's essential to give
teachers the tools they need to implement ChatGPT
successfully. Giving teachers the tools they need to use Al in
their teaching practices, training programs and workshops
may ensure successful implementation and maximize the
advantages for students.

ChatGPT Plugins for Higher Education:

Let's look at the list of the top 12 ChatGPT plugins to improve
the educational experience now that we have discussed the
fundamentals of ChatGPT and its plugins in an educational
context is shown in Fig 1.1,
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Fig 1.1 Plugins for Higher Education

* Noteable (Analytics and Machine Learning): Noteable is
an effective plugin made especially for the educational
community. Within their ChatGPT sessions, it enables
instructors and students to create, run, and exchange Python
notebooks. It is ideal for performing advanced data
visualisation, code-based calculations, and data analysis.
Using Noteable, instructors and students may run Python
programmes, add new packages, and work together on
notebooks. With the help of this plugin, non-technical
audiences may interact with data in natural language and reach
insightful conclusions, revolutionising the fields of analytics
and machine learning.

» Code Interpreter Plugin (Programming): The Code
Interpreter Plugin, which gives ChatGPT access to Python's
capability, is another useful tool for the educational
community. It allows instructors and students to run code,
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manage file uploads and downloads, and solve programming
challenges because it functions within a safe and sandboxed
execution environment. During the chat session, the plugin
maintains a persistent session, making it a useful tool for
instructing students about programming, data analysis,
visualization, and file manipulation inside the ChatGPT
interface.

* Retrieval Plugin (Research and Information Retrieval):
Software Developers can deploy and integrate the Retrieval
Plugin with ChatGPT as a self-hosted, open-source solution.
With the aid of this plugin, developers can select a vector
database for indexing and finding educational content. It
makes use of OpenAl embeddings. It can obtain the most
pertinent document fragments from a variety of sources,
including files, notes, emails, and publicly available
information. The Retrieval Plugin improves ChatGPT's
research capabilities by enabling instructors and students to
access and retrieve data from reliable educational sources.

+ Math Assistant (Mathematics): A specialized plugin
created to help teachers and students with mathematical
problem-solving is called Math Assistant. It offers interactive
visualizations, concept explanations, and step-by-step
answers to mathematical calculations. With the addition of
Math Assistant, ChatGPT transforms into an invaluable
resource for math classrooms, assisting students in
comprehending complicated issues and reinforcing
mathematical ideas through interactive interaction.

» Language Tutor (Language Learning): This plugin for
language learning turns ChatGPT into a customised language
tutor. It provides translations, justifications, and interactive
language practise sessions in order to provide customised
language learning experiences. ChatGPT is a useful tool for
language classrooms since it allows teachers and students to
practise their language abilities through immersive
discussions while also getting immediate feedback on how
they are using the language.

« Virtual Lab Assistant (Science and Experiments): This
plug-in improves the learning environment in science classes.
Within  ChatGPT, it offers interactive simulations,
experimental direction, and real-time data analysis
capabilities. With the help of the Virtual Lab Assistant,
teachers and students may carry out simulated experiments,
evaluate the outcomes, and gain a deeper comprehension of
scientific ideas through practical application.

» Vocabulary Builder (Language and Vocabulary): This
plugin helps teachers and students by helping them add new
words to their vocabulary. It provides interactive word games,
word learning activities, and examples of usage in many
contexts. Through fun and tailored activities within ChatGPT,
Vocabulary Builder helps learners enhance their language
proficiency and vocabulary retention.
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* Study Group Facilitator (Collaborative Learning): The
plugin for ChatGPT's Study Group Facilitator promotes
smooth student cooperation. It offers resources for organizing
study sessions, disseminating study guides, and promoting
group conversations. Students can work together on
assignments, share ideas, and encourage one another's
learning with the help of the Study Group Facilitator, creating
a feeling of community and improving the collaborative
learning experience.

» Writing Coach (Writing Skills): For teachers and students
looking to advance their writing abilities, the Writing Coach
plugin is a great tool. It delivers immediate grammar and style
recommendations, writing prompts, and editing assistance.
With the Writing Coach, students can get individualized
comments and direction on their writing, which will help them
improve their communication abilities in the ChatGPT setting.

e Quiz Master (Assessment and Quizzing): Within
ChatGPT, the Quiz Master plugin enables the creation and
delivery of interactive quizzes and assessments. Quizzes with
multiple choices, blanks to fill in, or brief answers can be
simply made by teachers, and students can submit their
responses right in the ChatGPT interface. The plugin
automatically evaluates assignments and delivers feedback
right away, enabling teachers to easily gauge student
comprehension and monitor development.

* Research Paper Assistant (Academic Writing): The
plugin known as "Research Paper Assistant” was created
expressly to help students and teachers when writing research
papers. It provides help with formatting, research
organization, and citation management. Students can handle
references, ensure proper formatting, and expedite their
research process with the help of the Research Paper
Assistant, which will help them write academic papers and do
scholarly work in the ChatGPT environment.

These top ChatGPT educational plugins demonstrate the
adaptability and potential of ChatGPT as a teaching tool. By
utilizing these plugins, teachers may turn ChatGPT into a
flexible platform that meets a range of educational
requirements, from maths and programming to language
instruction and group study sessions. The potential for
enhancing ChatGPT's functionality in the educational space is
limitless thanks to the community of plugin developers'
ongoing growth. Explore the ChatGPT plugin marketplace,
experiment with various plugins, and find the ones that best
match your unique educational needs whether you're a
developer or an educator.

Challenges and Risks

While ChatGPT has many advantages, there are also hazards
and obstacles that need to be considered:

» Ethical Considerations: It is crucial to apply Al in
education in an ethical manner. In addition to upholding
student privacy, addressing algorithmic biases, and fostering
inclusion and cultural sensitivity, ChatGPT should abide by
ethical standards (Dennen, Myers, and Kowalski, 2020).
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« Academic honesty and Critical Thinking: When using
ChatGPT, upholding academic honesty is crucial. There must
be initiatives taken to stop plagiarism, cheating, and the spread
of false information. Independent learning is supported by
using Al tools while fostering critical thinking.

+ Data Privacy and Security: The collection and processing
of student data poses issues related to privacy and security. To
protect student information, educational institutions must put
in place strong data protection mechanisms, get permission,
and follow data privacy laws.

* Maintaining the Human Element in Education While
utilizing Al technology, it's important to strike a balance with
maintaining human interaction. Human educators should
continue to be essential in promoting a well-rounded
educational experience and providing the necessary guidance
and assistance.

Conclusion

By providing individualized training, round-the-clock student
support, and virtual tutoring, ChatGPT integration in higher
education institutions has the potential to alter the learning
experience. The advantages are further enhanced by
collaboration, LMS integration, AR/VR integration, and
teacher professional development. However, considerable
consideration must be given to ethical issues, academic
integrity, data protection, and striking a balance between Al
and human engagement. Higher education institutions can use
ChatGPT to build dynamic and productive learning
environments by solving these issues and integrating Al
responsibly.
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Abstract

This software is made by combining Natural Language
Processing (NLP) with Artificial Intelligence (Al). In this
article, we focus on developing human pose estimation
software and robot pose estimation systems. This
software is used to estimate the position of the human
body in a photo or video. It is used in many computer
vision applications such as robotics and autonomous
systems, motion analysis, health and rehabilitation,
safety and surveillance, augmented reality (AR) filters,
fashion and retail, occupational safety and ergonomics,
assistive technology, biological mechanics, and sports
science.
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1. INTRODUCTION

The term "artificial intelligence”™ was coined by John
McCarthy, who is also considered the father of wisdom.
Marvin Minsky is one of the creators of artificial
intelligence, along with Alan Turing, Herbert A., and Alan
Newell. Artificial intelligence is a metaphor that allows
computers, computer-controlled robots, or software to
perform human-like intelligence. The field of intelligence
includes reasoning, computer literacy, analysis, reasoning,
and designing intelligent systems. In this article, we talk
about intelligence and some branches of intelligence.

2. LITERATURE SURVEY

This section discusses some scientific literature
conducted by various authors. Yeonho Kim said that
intelligence estimation can be used as a method to evaluate
different depth and ridge data to use 3D data of key points
(Kim, Yeonho, and Daijin Kim, 2020). Arthur Samuel defines
machine learning as "the work (Arthur Samuel, Geeks for
geeks, March 12, 2023) that gives computers the ability to
learn without being programmed". Marisa Garanhel
discusses 7 branches of artificial intelligence (Marisa
Graranhel, 2023). Another interesting study by Chulmo Koo
shows that travel robots are very important. concluded that
artificial intelligence could play an important role in future
travel planning (Koo, Chulmo, et al., 2021). According to
John Terra, robots help us do dangerous and repetitive tasks.
The authors draw attention to the different types of robots we
use in today's digital world (John Terra, Simplilearn, 2023).
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3. BRANCHES OF Al

As technology continues to evolve, the future of intelligence
looks bright. Artificial intelligence has capital letters or
branches as shown below

»
e
ooy 1)
" Al " ‘“‘&_fg_;;::-__
g’ . f s AIGOTILRM
i “ Ul‘dsg’ém
v |
Nouhra! mehmark .

Fig 1. Branches of Artificial Intelligence
3.1 ROBOTICS
3.1 Robots

Robots are machines designed to perform complex tasks.
People interact with external devices. Robots assist humans
with complex and repetitive tasks. NASA uses artificial
intelligence-assisted robots. Humanoid robots are the best
example of revolutionary robots (Marisa Graranhel, Mar 12
2023).

3.1.1 Robot Type

A medical robot can do everything from medical treatment
to surgery. He can interact with the patient and see how the
patient is doing. Robots are gaining ground in the
manufacturing industry. These robots are responsible for
loading, welding, deburring, painting, coating and
inspection. Logistics is an area where everyone wants orders
to arrive as quickly as possible. It shortens the delivery and
storage of goods. Similarly, space exploration robots are
designed to operate in non-electrical areas. Both Sojourner
and Perseverance Mars Rovers are robotic. Military robots
can easily perform dangerous missions. It reduces the
difficulty. Therefore, the military prefers to choose different
types of robots. Travel robots provide information services
such as hotel recommendations, destination selection, and
travel arrangements, as well as customer service. Language

The Power Of Artificial Intelligence: Computer Vision Unleashed
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development creates meaningful words, phrases, and
sentences. It goes up to four levels. Unlike natural language
(John Terra, Simplilearn, 2023).

3.2 MACHINE LEARNING AND ITS APPLICATIONS

Machine Learning is a branch of Artificial Intelligence (Al).
Arthur Samuel coined the term "machine learning" while
working at IBM in 1959. Machine learning is used to create
algorithms that enable computers to learn and process data.
Machine learning is used on social media to create some
engaging and positive features that engage people. Product
recommendations are one of the most popular tools in
machine learning and the ability to focus. Today it is used by
websites to track your location based on your past purchases,
search patterns, and shopping cart history to make product
recommendations. Amazon and Flipkart, for example, use
this technology to promote their products. Image
recognition, speech recognition, fraud detection, and medical
diagnostics are just a few of the areas where machine
learning is heavily used in today's digital age. Here are some
machine learning algorithms in machine learning that
involve designing and building algorithms that make
predictions on data.

3.3 NATURAL LANGUAGE PROCESSING

Natural language processing supports computers in
understanding both test and spoken words as humans. To
understand the full meaning of human language in voice or
text by combining machine learning, linguistics, and deep
learning models. NLP has been deployed in various domains
in recent times Language translators, Grammar checkers,
Chatbots, Machine translators, and Sentiment analysis are
just a few to name. The vital components of Natural
Language Programming are discussed in the following
section. Natural Language Understanding supports machines
in understanding natural language and analyzing it by
entities, emotions, keywords, etc. It is mostly used in
customer care applications. Natural Language Generation
produces phrases, sentences, and paragraphs that are
meaningful. It is performed in four phases. Opposite to
Natural language understanding (Khurana, Diksha, et al,
2023).

3.4 NEURAL NETWORK

Neural networks are also called artificial neural networks or
simulated neural networks. Neural networks at the heart of
deep learning algorithms are inspired by the workings of the
human brain. It consists of an input method, one or more
hidden methods, and an output method. Each node, called a
component neuron, is connected to other neurons.

3.5 COMPUTER VISION

Computer Vision Computer Vision is an application of
artificial intelligence that works on the same principle as
human vision. Human vision evolves over time to distinguish
objects, how far they are, whether they are moving or if they
are problematic. Computer vision allows computers to
interpret and analyze the virtual world. It provides computers
with insight that helps them make faster, better, and more
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reliable decisions than humans. David Marr developed
computer vision and algorithms for machines to detect
angles, curves, edges and shapes in 1982. At the same time,
scientist Kunihiko Fukushima introduced the mobile phone
that would allow the model. The father of computer vision is
Larry Roberts, who received his Ph.D.MIT thesis (circa
1960).

3.5.1 Exposure Estimation in Computer Vision Exposure
estimation is a fundamental study in computer vision and
artificial intelligence (Al), which refers to the use of images
or videos to control and monitor the position and tilt of the
human body. Key point detection is a special technique used
to find important objects or bodies in an image. It shows the
importance of space and content in the object. For example,
the importance of our face (nose, eyebrows, lips) (Kim,
Yeonho and Daijin Kim, 2020). The human pose can be
defined in two ways based on the depth of difference:
Discrimination uses advanced physical tools to search for
human joints from visual images. Most of these experiences
remember only seeing and not the whole body, which causes
occlusion problems and reduces the accuracy of human
estimation (Gong, Wenjuan, et al., 2016). The best way is to
analyze the human joints by first adjusting the human model
to the visual image. Predictive generative methods have
advantages such as creating different models and dealing
with missing or incorrect data. However, training can be
more difficult and require more data compared to traditional
discrimination methods. (Model estimates exposure directly
from a given image). However, these developed methods
have shown great results in creating accurate and diverse
applications in various computer vision applications such as
human prediction, robotics, and 3D object prediction
(Andrews Cordolino Sobral, Wenjuan Gong, Xuena Zhang,
Jordi Gonzalez, 2016). Exposure estimation uses pose and
orientation to predict and track the position of a person or
object. In this context, projection allows the software to
estimate the position of the body (“exposure™) in an image or
video. Most pose estimation usually uses a two-step basis,
observing the human body boundary line, and then
measuring the pose in each box. Prediction works by finding
important details about a person or thing. If we take the
human example, the main components are bones such as the
elbow, knee, and wrist (Kim, Yeonho, and Daijin Kim, 2020).
The human estimate of the popular MS COCO dataset can
capture 17 different elements (levels). Each key point is
represented by three variables (x, y, z); where x and y
indicate control and v indicates whether the key point is
visible (Marisa Graranhel, 2023).

3.5.2 Difficulties in Estimating the Pose Predicting a person's
pose is difficult because the posture of the body can change
drastically due to different types of clothing, indiscriminate
closures, point-of-view closures, and the background
environment. It should be able to deal with real-world
variations such as exposure estimation, lighting, and
weather. Therefore, the image model makes it difficult to
verify the integration. It is particularly difficult to track small
and invisible objects (Tatariants M, 2020).
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3.6 IMAGE CLASSIFICATION

In general, based on the contents in an image
assigning the image to one of the pre-defined
group/label/tags is known as image classification. this
process may look simple at first but involves pixel-level
image analysis for finding the most accurate label for the
image. It is a fundamental and important task in computer
vision.

3.6.1 IMAGE CLASSIFICATION SYSTEM

Image classification In general, the assignment of
an image to one of the predefined groups/tags/tags based on
its contents is called image classification. The process may
seem simple at first glance, but it includes pixel-level image
analysis to find the most accurate picture. This is an
important and important task in computer vision.

ISSN: 2277-1409

image distribution methods can solve all problems, which
leads to the complexity and variability of image distribution.
To overcome this problem, a special training program is
needed that can be changed and modified in different modes
(Bi, Ying, Bing Xue and Mengjie Zhang, 2021).

4. CONCLUSION

In conclusion, Al visual intelligence is changing the way we
interact with visual information and has the potential to make
significant progress in many ways. However, it still requires
careful consideration of ethical, social, and technological
issues. As the market continues to evolve, finding a balance
between innovation and responsibility will be key to tapping
the potential of Al intelligence to better shape society.
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3.6.1 Image Classification System: Classification by image
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Abstract: Agriculture has long been the main source of employment in
our nation. Agriculture has recently been affected by urbanization and
migration from rural areas. For the majority of people in India,
agriculture is their primary source of income. The economy of our
nation will grow as a result of the integration of 10T (Internet of Things)
and image-processing technologies with agriculture. Precision farming
has expanded thanks to technology-enabled farming backed by loT and
image-processing techniques for disease prediction. Deep neural
networks can monitor large fields of crop and symptoms that show up
on plant leaves using vision-based plant disease detection. In order to
create smart agriculture systems, it wants to integrate image processing
with loT-based technology. Various sensor nodes are present in the
farm Interfacing sensors, Wi-Fi, cameras with microcontrollers allows
control of these parameters through remote devices or internet services.
Keywords: 10T, Sensors, GPS, Microcontroller, Wi-Fi.

Introduction

An image conveys information. It is made up of basic
building blocks called pixels, where each pixel is interacted
with in several ways and is represented numerically by the
efforts of two agents, X and Y. A picture is made up of
structured pixels arranged in columns and lines [1]. This
strategy is wholly dependent on development, which can
support soil preparation, planting, and weed-eating strategies.
Weeds bring about the most important fundamental problems
since they intensify the natural competition with the existing
crop, requiring more fertilizer, water, and manual labor.
Weed evaluation and eradication by hand requires more time.
Regardless, mechanical applications have amazing ability to
conduct weed area. It is a specific type of mechanical task
[2]. The classification of weed zones using photographs

taken in an open discussion setting is unusually challenging
because of the unpredictable and erratic lighting. However,
images are analyzed using image planning approaches
including shape, evaluate, and surface highlights, which
make the classification of weed extend simple. To arrange
weeds in crops so that stereoscopic images can be handled, a
camera-based technique is needed [3]. The image pixels are
handled using several picture planning calculations that help
distinguish between crops and weeds. Mechanical arms are
used to remove the weed after its precise location has been
mapped. There is a clear increase in interest in technology
and automation to address every stage of the agricultural

production cycle. A farm's production life cycle is a
complicated process, with numerous variables influencing
each choice. Different sensors, cameras, and IT units are
used to monitor crops, taking pictures at regular intervals that
are subsequently combined into imaging systems (using
cutting-edge machine learning and artificial intelligence
techniques) to increase production and decrease crop failure.
Future technology may completely eliminate the need for
humans to manually weed or check on crops thanks to the
Internet of Things and image processing integration. In order
to create smart agriculture systems, it wants to integrate
image processing with loT-based technology. Different
sensor nodes are placed in various areas throughout the farm.
Microcontrollers can interface with sensors, Wi- Fi, and
cameras to provide remote or internet-based control of
various parameters.

Literature Survey

The manual process of checking the parameters is the current
practice and one of the best prepared methods in growing.
The farmers themselves confirm all the parameters and
calculate the readings in this process [1]. It focuses on
developing tools and equipment to watch over, alert, and
warn customers while exploiting the appeal of an
inaccessible sensor orchestrate system [2]. It focuses on
advancing loT and machine learning to make agribusiness
savvy. Smart GPS-based inaccessible controlled robots to
carry out tasks like gardening, showering, dampness
detecting, human location, and maintaining carefulness are
the highlights [3]. The cloud computing tools that can create
a full computing system, from sensors to apparatuses that
watch data gathered from rural field pictures and from
human characters who are on the ground and precisely
nourish the information into the stores with the location as
GPS facilitates [4]. By fusing a clever detecting framework
with a clever irrigator framework, this idea suggests a fresh
method for clever cultivating. It puts out a theory on how a
robotized water framework system was created to maximize
the use of water for agricultural crops. Additionally, an
entrance unit manages sensor data. In order to grow the
improvement of our agriculture, which in turn strengthens
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the economy of our nation; it is necessary to enable the
development of the Internet of Things and picture planning
with our agribusiness. The paper's main argument is that
picture planning and loT-based development should be
combined to create rapid cultivating-based systems.

Digital image representation

A work f(X, Y), where X, Y facilitates are spasmodic in
spatial and brightness, might be a computer-generated image.
Collections of numbers that can be stored and managed by a
computerized computer are used to communicate with it. It is
created by combining tiny pieces of data known as pixels.
These pixels are stored in a computer, making the advanced
image preparation quicker and less expensive. Picture
acquisition, picture capacity, picture pre-processing,
communication, and picture presentation are the five crucial
phases in computerized picture preparation.

Image processing procedure

Image processing is a technique applied to images to get
good-quality images and is used to extract the required
information from the image. Image processing operation is
divided into four categories.

Image enrichment

The main goal of image enhancement is to take the input
image that is provided and transform it into a better, much
better output image that is more useful for a certain
application. The margins and bounds of the prepared image
are advanced [1]. The enhancement technique increases the
energetic range of selected highlights but does not change the
information's content.

Image dissection

In this method, the image is divided into a few portions [2].
The goal of division is to modify the image representation
such that it is more purposeful and easier to comprehend.
Advancement is required for the inquiry response.

Image compression

With this approach, the value of the picture record is reduced
without lowering the image's quality. This reduction in photo
storage space increases the capacity of more pictures and
makes it easier to share them online.

Image restoration

Cleaning up the chaos or deteriorated focal points from the
initial image is part of this approach. Degradation occurs in
photos for a variety of reasons, including camera focus loss,
movement that is obscured, and loudness.

Need for color image processing

Each pixel in a color image has three values, as well as
information on the light's chrominance and degree of
amplification. It should be precise while applying division on
the color image recently. By creating a plant leaf image, the
suggested method [3] differentiates plant infection. The veins
and diseased patches on the plant's leaf have a unique hue.
To locate vein and infection sites, a leaf is converted to a
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gray scale image, and then a division is linked. However, we
are more concerned with the infection areas than the veins
[4]. The RGB component's hue was recently altered to
reduce vein proximity. Using the following three techniques,
color picture management is carried out: The most common
color space is the YChCr color model. In this paradigm,
chrominance is represented by Cb and Cr, while Y stands in
for the brightness component. It is commonly utilized in the
compression of images and videos. The HSI color model is a
tool for creating a color-based image processing system. In
the HSI model, | stand for intensity, which measures
brightness, while H stands for hue, which defines pure color.
S stands for saturation, which indicates how much pure color
is blended with white. Color space is referred to as the
CIELAB color model. The spectrum of colors can be
expressed using mathematical operations. Color components
often come in three to four different values. It is employed
for printing as well as display purposes.

Feature extraction

This method simplifies the task of arranging the design by
communicating the finer points of the fitting form data in a
design. It is used to a certain frame of estimate diminution
and design acknowledgement [5]. The feature extraction
technique is useful if you've managed to cut down on the
number of preparation stratagems necessary without losing
important data. Include extraction can also show how much
more information there is for a certain study.

Classifiers

To determine whether a leaf has a diseased area, classifiers
are utilized. These classifiers only employ a few techniques
for illness identification. Three techniques are employed as
classifiers:

1. The infection rate

2. SV M, or support vector machines

3. A backward-propagating neural network
5. Proposed approach

In order to enhance infection finding accuracy while
requiring less computing, a current process must be
implemented to address the drawbacks of the previous
approach. K-means clustering and SVM approaches are
utilized for that; therefore the typical approach is a crossover
one. With this approach, exactness may be achieved to the
desired level.

Image acquisition

A camera is used to capture images. It is a crucial tool for
sophisticated photo preparation. In essence, it involves
several tactics including scaling, quieting uproar, and
improving the image. The images of the exposed leaves were
taken using high-resolution cameras with more pixels,
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allowing the images to be processed in a variety of ways to
isolate the desired area of interest from the leaf and identify
the diseased leaf with ease.

Image enhancement

A camera is used to capture images. It is a crucial tool for
sophisticated photo preparation. In essence, it involves
several tactics including scaling, quieting uproar, and
improving the image. The images of the exposed leaves were
taken using high-resolution cameras with more pixels,
allowing the images to be processed in a variety of ways to
isolate the desired area of interest from the leaf and identify
the diseased leaf with ease.

Color image processing

The preparation of color images is extremely important for
the use of large, sophisticated images on websites. By using
sophisticated handling, this integrates picture handling and
color modeling. In this method, the picture is linked to HSI
color management to encourage an enhanced image. The
color demonstrating tool is selected as HSI based on color
discernment. In the HSI color tool demonstration, H talks
about tint and defines real color, S talks about immersion and
displays glow, and C talks about concentrated.

Image segmentation

In order to make the inspection and advanced preparation
straightforward, the image in this handle has been divided
into smaller pieces known as sections. Division is used to
split an image. The segmentation of the image separates it
into several locations or items. Depending on how complex
the problem is, the image is subdivided. The two main
aspects of a picture that are used in division calculations are
similarity and brokenness. The main category is
characterized by abrupt shifts in the focused area of the
image. The object division of the image forms the foundation
of the instant category. K-means clustering is eliminated by
division calculations that are typically performed on plants.
Feature extraction

Using feature extraction, the picture data is compressed.
Since the divided area is packed with appropriate colors and
forms, studying there is quite simple. The majority of the
characteristics are employed to depict a paddy leaf.
Percentage of leaf area infected (1A)

The picture is described using the methods mentioned before,
and segmentation finds the leaf's sick region. Numerous
distinct crops can be analyzed at one location without the
need for separate analysis methodologies for each crop.
Farmers may access this system with ease thanks to the
provision of more GUI-based functionality. This system is
expandable, so we can make it larger or smaller depending
on the situation. This framework is adaptable. The prospect
pool is enormous; thus, this method will become more
commanding in the future. It is a quick and accurate method
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for identifying plant diseases. It is not a challenging
procedure.

Conclusion

The detection, diagnosis, and identification of plant diseases
are discussed in this work. At each stage for the kind of crop
and its leaf, it is possible to adhere to the specified strategy.
The most crucial activities are extracting leaf characteristics
and then analyzing them. A classifier must be used in order
to get accurate results. Classifier-based neural networks are
among the best neural network types. The approach
presented in this research is applicable to real-time
applications. This approach finds the important portions of
the picture using color- based segmentation. A lot of research
is being done on the automated detection of diseased crops in
order to obtain the highest yields.

Future scope

Using the methods and literature stated above, finding
diseased leaves is insufficient. Since the aforementioned
algorithms are not equally relevant to all crops, more
effective algorithms will be required in the future to reliably
identify plant diseases. The picture noise is eliminated using
the methods above, and the plant illness is identified.

References:

1. K.Lakshmisudha, Swathi Hegde, Neha Kale, Shruti
lyer, “ Smart Precision Based Agriculture Using
Sensors”, International Journal of Computer
Applications (0975- 8887), Volume 146-No.11, July
2011.

2. Nikesh Gondchawar, Dr. R.S.Kawitkar, “IoT Based
Smart Agriculture”, International Journal of
Advanced Research in Computer  and
Communication Engineering (IJARCCE), Vol.5,
Issue 6, June 2016.

3. M.K.Gayatri, J.Jayasakthi, Dr.G.S.Anandhamala,
“Providing Smart Agriculture Solutions to Farmers
for Better Yielding Using IoT”, IEEE International
Conference on Technological Innovations in ICT
for Agriculture and Rural Development (TIAR
2015).

4. Chetan Dwarkani M, Ganesh Ram R, Jagannathan
S, R. Priyatharshini, “Smart Farming System Using
Sensors for Agricultural Task Automation”, IEEE
International ~ Conference on  Technological
Innovations in ICT for Agriculture and Rural
Development (TIAR 2015).

5. S. R. Nandurkar, V. R. Thool, R. C. Thool, “Design
and Development of Precision Agriculture System
Using  Wireless Sensor  Network”, IEEE
International Conference on Automation, Control,
Energy and Systems (ACES), 2014.

AN ARTICLE ON SEGMENTED IMAGE CLASSIFICATION FOR SMART PLANT DISEASE MONITORING SYSTEM

152



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

10.

11.

12.

13.

14.

15.

16.

Joaquin Gutiérrez, Juan Francisco Villa-Medina,
Alejandra  Nieto-Garibay, and Miguel Angel
PortaGandara, “Automated Irrigation System Using
a Wireless Sensor Network and GPRS Module”,
IEEE Transactions on Instrumentation and
Measurements, 0018-9456,2013.

Asman & Verma R. K. (2018) Identification of
Paddy Plant Disease Using Image Processing. India
Accenture Services Pvt. Ltd., Pune, Maharastra,
India.

Chaudhary P., Chaudhari A. K., Cheeran A. N. &
Godara S. (2012) Color Transform Based Approach
for Disease Spot Detection on Plant Leaf.

Kaur J., Singla S., & Singh R. (2016) Classification
of Segmented Image Using Increased Global
Contrast for Paddy Plant Disease International
Journal of Latest Trends in  Engineering and
Technology Vol.(7)Issue(3), pp. 419-426 DOI:
http://dx.doi.org/10.21172/1.73.555

Kim W.Y. (1994) A practical pattern recognition
system for translation, scale and rotation Invariance.
International Conference on Computer Vision and
Pattern Recognition, pp. 391-396.

Nisale S. S., Bharambe C. J., & More V. N. (2011)
Detection and Analysis of Deficiencies in
Groundnut Plant Using Geometric Moments. World
Academy of Science, Engineering and Technology
International  Journal  of  Agricultural and
Biosystems Engineering Vol:5, No:10, 2011.pp
608-612

Phadikar S., Sil J., & Das A. K. (2012)
Classification of Rice Leaf Diseases Based on
Morphological changes. International Journal of
Information and Electronics Engineering 2 (3).
Powbunthorn K., & Abudullakasim W. (2012)
Assessment of the Severity of Brown Leaf Spot
Disease in Cassava Using Image Analysis. The
International Conference of the Thai Society of
Agricultural  Engineering, 2012, Chiangmai,
Thailand.

Scholkoph B., Smola A., & Muller K., (1998)
Nonlinear Component Analysis as a Kernel Eigen
Value Problem. Neural Computation 10, 1299-
1319.

Rajalakshmi.P and S. Devi Mahalakshmi, “IOT
Based Crop Field Monitoring and Irrigation
Automation”, 10th International conference on
Intelligent systems and control (ISCO), 2016.
Joaquin Gutierrez, Juan Francisco Villa-Medina
et.al, “Automated Irrigation System Using a
Wireless Sensor Network and GPRS Module”,

17.

18.

19.

20.

ISSN: 2277-1409

IEEE  Transactions Instrumentation and
Measurement, 2013.

Dr. V. Vidya Devi and G. Meena Kumari, “Real
Time Automation and Monitoring System for
Modernized Agriculture”, International Journal of
Review and Research in Applied Sciences and
Engineering, Vol3 no.1. pp 7-12, 2013.

Basha, Elizabeth, and Daniela Rus, “Design of early
warning flood detection systems for developing
countries”, International Conference on Information
and Communication Technologies and
Development, 2007.

K. Jyostsna Vanaja, Aala Suresh et.al, “IOT based
Agriculture System Using NodeMCU”,
International Research Journal of Engineering and
Technology, Vol.05.

T. Rajesh, Y. Thrinayana and D. Srinivasulu “IoT
based smart agriculture monitoring system”,
International Research Journal of Engineering and
Technology, Vol.07.

on

AN ARTICLE ON SEGMENTED IMAGE CLASSIFICATION FOR SMART PLANT DISEASE MONITORING SYSTEM

153



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

ISSN: 2277-1409

A STUDY ON EMPLOYEE’S PERCEPTION OF LEARNING AND DEVELOPMENT IN L&T
CONSTRUCTIONS HCI IC

A. Angeline Rachel
Student, Department of Management Studies, (MA. HRM) Women’s Christian College,
NO. 51, College Road, Chennai

Dr. T. Subha Princila*
**Associate professor, Department of Management Studies, (MA HRM) Women’s
Christian College, NO 51, College Road, Chennai

Abstract: Organizations have started to recognize the
part Learning and Development can play in making the
workforce committed and proficient, and the activities
associated with the same are also rapidly being
implemented. Through this research, we can
understand employees’ mindset about Learning and
Development. Learning and Development can be very
effective and can drive the organization to success if
acted on properly and with the involvement of
employees. Seeing things from the employees’ point of
view can give the organization a much clearer insight
into how to implement learning activities in a way that
promises benefits for all.

Keywords: Learning, Development, Perceptions,
Knowledge, Satisfaction, Motivation & Commitment

NEED FOR THE STUDY

In this highly competitive corporate world, it is
essential to have a workforce with advanced skills and
innovation. Employees have to constantly improve and
equip themselves to meet the changing demands to stay
relevant in the dynamic market. This calls for continuous
learning. Learning is a relatively permanent behavior
change that results from experience. It is the acquisition of
knowledge, skills, and information. A person has to have
the drive and desire to learn for any learning and
development activity to be effective. So, the organization
must understand the mindset of the employees and their
willingness to  participate.  While Learning and
Development activities are something that can help engage
employees, there are chances that they may harm
employees who perceive Training to be a punitive action.
So, understanding their perception can enable the
management to alter the way they offer the programs and
take the initiative to change the perspective if needed.

SCOPE OF THE STUDY

The study is confined to the employees working in
the Headquarters of L&T Constructions Heavy Civil
Infrastructure 1C in Chennai. Only middle-level employees
were studied during this research. Learning and
Development initiatives are carried out on a large scale in
this organization. Understanding what learning and
development means to employees can help the organization
offer it in more effective ways. This study will allow them

to understand employee’s perceptions and evaluate their
preference for learning and development practices.

INTRODUCTION

This research study is an attempt to understand
how employees of an organization perceive the concept of
Learning and Development.
Learning is a relatively lasting change in behavior as a
result of experiences. It is the process of acquiring
knowledge, skills, understanding, and values. Learning is
something that occurs throughout one’s life.
Learning and Development is a core function of Human
Resource Management that works on upskilling and
reskilling of employees. It is a business strategy used by
organizations to gain a competitive advantage through their
workforce. Learning and Development serves as a great
tool for bridging skill gaps, improving work culture, and
enhancing employee engagement. It is also a good strategy
for attracting and retaining talent as it increases employee
morale.
Perspective can be defined as the way of considering
something. Employee perspective is the way employees
view various elements and situations in an organization.
Taking employees’ perspectives into consideration is
essential to take measures to gain employee commitment.
With technological advancement happening at a faster pace
and increasing expectations of consumers, organizations
have to constantly equip themselves to meet the demands
placed on them. Employee’s needs relating to skills and
competencies also keep evolving. Adaptation to the above
requires effort and organizational support to learn and
develop the skills of Human Resources to stay relevant in
the dynamic business environment. Organizations seek to
develop the competencies of their workforce and tap the
full potential of Human Resources.
It is imperative to also have an understanding of the
thoughts and feelings of the employees relating to the
concept of Learning and Development. Understanding the
perception of employees would help deliver these services
in a more viable manner and design further programs to suit
the development needs of the employees.

A Study on Employee’s Perception of Learning and Development in L&T Constructions HCI IC

154



Guru Nanak Journal of Multi-Disciplinary Research (GNJMDR), Volume 12, Issue 2, July— December 2023 (Refereed, Peer-Reviewed, and Bi-annual Journal)

REVIEW OF LITERATURE

Schuler, Walker & Lessem (1990) said that the
improvement ~ of  organisational competitiveness,
productivity, and ultimately efficiency and effectiveness are
the priorities of management development.

Watkins and Marsick (1996) Continuous learning
opportunities, inquiry, and dialogue, collaboration and team
learning, systems to capture and share learning, a collective
vision, connection to the company’s environment, and
strategic  leadership for learning are the seven
characteristics of a learning organization:

Corsun and Enz (1999) suggested that employees perceive
an organization's efforts to enhance resources as motivated
by self-interest rather than genuine concern for
employees. A reason behind this could be the low quality
of employee-organization relationships and this may
demotivate the employees and stop them from making use
of developmental Human Resource practices in a way that
benefits the organization. Employee motivation and
participation in learning are influenced by individual
differences and environmental factors.

Kuvaas (2008) studied the perceived organizational
support, affective organizational commitment, and
procedural and interactional justice perceptions. People
with high perceived organizational support and resulting
positive response to developmental activities have a greater
belief that such Human Resource activities are
opportunities to improve capability and performance. On
the other hand, employees with low perceived
organizational support feel less obligated to use Human
Resource practices to grow and develop.

Alexandros G. Sahinidis and John Bouris (2007) The
role of employee perceived training effectiveness (PTE)
becomes more apparent, and its relationship to employee
motivation, commitment, and job satisfaction is fairly clear,
according to the discussion and implications of the study on
the subject.

Matuléikova and Matul¢ik (2003) In most organizations,
workplace learning takes a formal shape. Even if workers
engage in informal learning activities at work, these
activities are not frequently acknowledged as learning.
Bahn, Marx & Salinger (1973) It is more likely that skills
will be transferred from the training setting to the
workplace, or that trainees will use the skills they learned in
the training program on the job in a supportive work
environment where employees can offer encouragement
and feedback.

Aharon Tziner (2007) People who have a high-
performance goal orientation are driven to impress others
and strive to demonstrate their competence. In contrast to
people who have a high level of learning goal orientation,
learning itself is gratifying. To achieve objectives, the
former must be rewarded with outside recognition.

OBJECTIVES OF STUDY

1. To examine employees’ willingness to learn and
develop.

2.  To understand employees’ perceived organizational
support.
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DATA ANALYSIS AND INTERPRETATION
HYPOTHESIS 1

HO= There is no association between the gender of the
employee and the employee’s willingness to grow.

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 2.0092 2 .366
Likelihood Ratio 2.034 2 .362
Llnear'-by-Llnear 1772 1 183
Association
N of Valid Cases 106

H1= There is an association between the gender of the
employee and the employee’s willingness to grow.

RESULT

From the above figure, we infer that the significant value is
0.366 which is greater than 0.05. Hence, we accept the null
hypothesis that there is no association between the gender
of the employee and the employee’s willingness to grow.
HYPOTHESIS 2

HO= There is no relationship between the duration worked
in the organization and the perception that the organization
is committed to the growth and development of the
employee.

H1= There is a relationship between the duration worked in
the organization and the perception that the organization is
committed towards the growth and development of the
employee.

Correlations

The
organization
How is
Long they|Committed
have to Employee

worked in|Growth and
L&T Development

How Long they|Pearson

have worked in|Correlation 1 135
L&T Sig. (2-tailed) 169

N 106 106
The Organization|Pearson 135 1

is Committed to|Correlation

En&ptl)oyefi GrOWIth Sig. (2-tailed) | .169
an evelopmen N 106 106

RESULT

From the above figure, we infer that the significant value is
0.169 which is greater than 0.05. Hence, we accept the
Null Hypothesis that there is no relationship between the
duration worked in the organization and the perception that
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the organization is committed to the growth and 7. Aharon Tziner, Michal Fisher, Tami Senior, and
development of the employee. Jacob Weisberg (2007) Effects of Trainee

Characteristics on Training Effectiveness
SUGGESTIONS

® |t should be made sure that all employees receive a
fair amount of Learning and Development
opportunities.

® Employees have to be made aware of the various
programs they can participate in and the various
resources available for them to learn from like the
Anytime Learning Portal.

® All the employees have to be encouraged to learn
regardless of their age, gender, designation,
experience, and field.

® [earning and Development programs can be made
more engaging with fun learning activities and
practical examples. It must gain the involvement
of all the participants.

® | earning and Development activities should also
be offered to support personal and behavioral
development.

CONCLUSION

It is fascinating to see things we had learned in theory being
applied on a large scale in the corporate world. The
organizations direct so much effort into the Learning and
Development of employees and recognize that it plays a
part in making the workforce committed and proficient.
Through this research, we can find that most people have a
positive perception of the concept and that they just need it
to be relevant to their personal and professional needs.
Overall, this study paved the way to increase the
understanding of employees’ way of thinking and what
satisfies them.
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Abstract: This Research Tries to Investigate Whether
Harnessing the Power Of Mindfulness For Enhanced
Employee Productivity And Efficiency In IT Industries.
Design/methodology/approach: Research Method: For
this study, a descriptive research design was employed
to achieve the study's objectives. A survey employing
well-structured questions was conducted to collect data
only from working IT professionals in Chennai Central.
To uncover events connected to independent variables
and workplace environments that can affect employee
productivity and efficiency variables, the population of
the study was limited to 50 working IT professionals
who were ready to provide data.
Findings: This study's findings demonstrate how
familiarity with the concept of mindfulness in the
workplace has an impact on workers' productivity and
efficiency in the information technology sector. Male
respondents were more aware than women to be
familiarity with the concept of mindfulness in the
workplace

Practical Implications: Based on the study's findings,
employees are advised to create awareness about the
Power Of Mindfulness and their levels of productivity
and efficiency in the IT industry.

Conclusion: Finally, this study concludes that the. to
create a positive work environment, reduce burnout,
and unlock the full potential of their employees. By
embracing mindfulness, companies can empower their
workforce to thrive in today's demanding business
landscape and foster sustainable growth.

Keywords: Employee  Productivity, = Workplace
Environment, Efficiency, Mental Harassment

INTRODUCTION

In today's fast-paced and demanding work
environments, employee productivity and efficiency are
crucial factors for organizational success. As companies
strive to optimize performance, there is a growing interest
in exploring innovative approaches to boost productivity.
One such emerging approach is mindfulness, a practice
rooted in ancient traditions that cultivate focused attention
and awareness in the present moment. This article delves
into the potential benefits of incorporating mindfulness
techniques into the workplace and how they can positively
impact employee productivity and efficiency.

1. Understanding Mindfulness:

Begin by explaining the concept of mindfulness, its origins,
and its relevance in modern society. Highlight how
mindfulness involves intentionally paying attention to the
present moment without judgment and its potential to
enhance focus, clarity, and overall well-being.

2. The Science Behind Mindfulness and Productivity:
Explore the scientific research that has examined the
relationship  between  mindfulness and employee
productivity.  Discuss  studies  demonstrating  how
mindfulness practices, such as meditation and breathing
exercises, can reduce stress, increase resilience, and
improve cognitive functions such as attention, memory, and
decision-making.

3. Cultivating a Mindful Work Environment:

Provide practical strategies for fostering a mindful work
environment. Discuss how organizations can incorporate
mindfulness into their culture, such as by offering
mindfulness training programs, creating dedicated spaces
for relaxation and reflection, and encouraging mindful
practices during meetings and daily routines.

4. Mindfulness and Time Management:

Examine the impact of mindfulness on time management
skills. Discuss how mindfulness practices can enhance
focus, reduce distractions, and improve prioritization,
leading to better time allocation and task completion.

5. Mindfulness and Work-L ife Balance:

Explore how mindfulness can contribute to achieving a
healthy work-life balance. Discuss how mindfulness
practices can help employees detach from work-related
stress, promote emotional well-being, and improve their
ability to recharge and recover, ultimately fostering long-
term productivity and efficiency.

6. Overcoming Barriers and Challenges:

Acknowledge potential barriers and challenges to
implementing mindfulness programs in the workplace.
Discuss strategies to address skepticism, resistance, and
potential misconceptions about mindfulness, ensuring a
smooth integration of these practices within the
organizational culture.

7. Case Studies and Success Stories:

Share real-life examples of organizations that have
successfully integrated mindfulness practices into their
workplace and experienced tangible improvements in
employee productivity and efficiency. Highlight the key
initiatives, challenges faced, and measurable outcomes
achieved.
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REVIEW OF LITERATURE

1. J. W. Bamber and J. L. Warrick., This article is a great
place to start because it gives a thorough summary of the
most recent findings in the field of workplace mindfulness
research. It goes on the theoretical underpinnings,
measuring methods, and empirical data that support the
beneficial effects of mindfulness on worker effectiveness
and productivity. The authors stress the value of fostering a
mindful workplace and offer doable implementation
options.

2. A. M. Glomb et al. This study examines how
mindfulness therapies can improve both employee well-
being and performance by focusing on the relationship
between the two. Mindfulness techniques have been
demonstrated to positively affect employee well-being,
resulting in increased productivity and efficiency. These
techniques do this by encouraging self-awareness,
emotional regulation, and cognitive flexibility. The impact
of mindfulness practices on both individual and team
performance is highlighted in the paper.

3. J K. M. Smith and L. M. Johnson., This study, which
examines the connection between mindfulness and time
management, reveals how mindfulness can help with job
prioritization, distraction control, and time utilization in
general. The study provides insightful information for
businesses looking to improve their staff members' time
management abilities by presenting actual proof of the
favorable effects of mindfulness training on worker
productivity.

4. R. N. Carney and M. J. Wells, this article examines how
mindfulness techniques can increase employee productivity
by enhancing focus and attention at work. It explores the
neurological underpinnings behind mindfulness and covers
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studies showing how mindfulness training improves
information processing, attentional control, and mind
wandering. The authors go over the ramifications for
businesses looking to develop a more attentive and focused
staff.

5. L. R. Kaufman and S. A. Matheny, This study delves into
the intersection of mindfulness, creativity, and innovation
in the workplace. By fostering an open and non-judgmental
mindset, mindfulness practices are shown to enhance
creative thinking, problem-solving, and idea generation.
The article highlights various mindfulness techniques and
their potential to unlock employee creativity, ultimately
leading to improved productivity and innovation.

OBJECTIVE OF STUDY
1. To investigate the impact of mindfulness training on
employee productivity and efficiency in a corporate setting.

2. To identify the key mindfulness techniques that can be
effectively integrated into the workplace to enhance
employee performance.

3. To examine the relationship between employee well-
being and mindfulness practices, and its subsequent
influence on overall productivity.

4. To propose evidence-based strategies for organizations to
implement mindfulness programs for maximizing employee
output and reducing workplace stress.

5. To explore the long-term effects of sustained
mindfulness practice on employee job satisfaction and
retention rates.

CONCEPTUAL FRAMEWORK

Harnessing the Power of Mindfulness for Enhanced Employee Productivity

and Efficiency

|

Mindful Self Awareness

|

Mindfulness-based Development

Mindful Work Environment

|

Enhanced Employee
Productivity & Ffficiencv

Employee Skill Training
Programs

|

Optimal Performance
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RESEARCH TECHNIQUES:

Research Method: To accomplish the goals of the
research, A descriptive research design has been used for
this research. To gather data, a survey using well-structured
questionnaires was carried out.

Data Sources and Types: Data that is both primary and
secondary has been gathered.

The primary data was gathered using the structured
questionnaire through Google Forms. Secondary data is
gathered from numerous publications, papers, and websites.

Number of participants and sample size: Only IT
professionals in the workforce have been targeted. The
population of the study was collected from only 50 working
IT professionals able to collect data and was used as a
sample for the current study.

Sampling Technique: Convenience sampling was used for
the current study's objectives.

The subject of study: To undertake this study, the Chennai
IT area was chosen as used for the research

STATISTICAL ANALYSIS AND FINDINGS OF THE

STUDY
Particular - - Marginal
Familiar Unfamiliar Row Totals
Male 25 (24.5) [0.01] 10 (10.5) [0.02] 35
Female 10 (10.5) [0.02] 5 (4.5) [0.06] 15
Marginal 50
Column 35 15 (Grand
Totals Total)

we conducted a study that looked at whether there is a link
between gender and familiarity with the concept of
mindfulness in the workplace might report the results like
this:

A chi-square test of independence was performed to
examine the relationship between gender and familiarity
with the concept of mindfulness in the workplace. The
relation between these variables was significant, The chi-
square  statistic is  0.1134. The p-value is
.73633. Not significant at p <.05.

The chi-square statistic with Yates correction is 0. The p-
value is 1. Not significant at p < .05.

Male respondents were more aware than women to be
familiar with the concept of mindfulness in the workplace.

Findings: This study's findings demonstrate how
familiarity with the concept of mindfulness in the
workplace has an impact on workers' productivity and
efficiency in the information technology sector. Male
respondents were more aware than women to be familiarity
with the concept of mindfulness in the workplace.
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Limitations:

e The sample size is restricted to 50 due to time and
sample response limitations.

e Most of the data included in the essay was
gathered exclusively from workers in Chennai's IT
industry.

e The investigation was conducted over a short
period of time.

e Like the survey distributed using Google Forms
via WhatsApp.

CONCLUSION:

Employees are urged to raise awareness about the Power of
Mindfulness and their levels of productivity and efficiency
in the IT business based on the study's findings.
List the advantages of implementing mindfulness
techniques at work to increase worker effectiveness and
production. Stress the potential of mindfulness as a useful
tool for businesses looking to foster a good workplace,
lessen employee burnout, and maximize employee
potential. Businesses may empower their workers to
flourish in today's competitive business environment and
promote sustainable growth by embracing mindfulness.
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