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Refereed/Peer Review Research Journal), sitea (7.51.) § 5 511 28181 g enemeft va faenfefart o arefefsfar
S WU T 3cd IuATN R 81oT| AfTTR B ABAAYAS HUH Bl § AW FFHTAAYT fIGTell T Uf>iapt &b
AB TSI & o0 UHT9I6 HEIGd B BT 3R A TTiad ST U9 YHBHATU

L ! W'/\ -

SreTdter 35>

afa (fser)

gt. oftmera srasaR
QMTABI HETATTA, STHAT
e g (7.7.)
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ATATRIP ursasbaAl 3N fa=nfdfai o dAqatsior fae=a

W ﬁ“«)’ﬁ* met 33a;={: sk

* gfyera frumT, Y. HivRra srdeeR IR HeETfETerd, e, e dqe (4.9.) FRa
% e e, ©F. fieRTa sree ] AN TETRETer, S, fel dqe (F.0.) TIRa

MY AR - IFATRIS {161 faferee sTaamt a1 saTaATrIt WR FHer #116] 8ot ATt SATTETRSD Hrere 3R FTet FwRia Beat BT
T 3ot qTeT SATepAT b 10 U Hgeaquf 1ot & WU § BT St 2l Rt SYeif 15 foren & faudta, ot Agifas forem w oie
3t B, saraATRRies féren sumaETiie ufsreror stk suTaEiies sresra W Ffoga 31 I8 e eftedivr 1 Bawt BB BI dweilfs
forugTar A & BT R Ffed 3o PRIT A dedprel T B foru oft TR BT B ITNTT 3R STTATIT S ATY ATHGRY > ATETT A,
HTATRIS SRIGH Tg JFeifead ad B & urcasn Uil Fa1 ) 3R TdHT o1t IToIR St AIeT & fefRT &l G &lel W
THTOTTS! 371X THTOT-UST UGTol B3db, SATTATIRID fS1&TT BT Bl IASTSNR &THAT Y SaTd! @ 3T HRR ¥ 3ufd & forv ves suagrf aref
TGTe Bt 8l HET F, SATTATRISS fR1em-feremfefa 3t Ieisti et ot SATaTIe SR BF YT B, 3Tl ol G 5T H THTS Gor

A TYoTGTe FRet & TR FIR A VLAaRT BI §gTaT 3ot F Hgeaquf YfErwT forameft 71
o85G Pt — sATaATRIS {9167, TS, AfdwdT, meea, FTe, STl

UFATASAT - HRd U VAT 39T & STal SATATT B f18T A 3retsT
it TET ITT IR B Weq, Uferafees UTa & HROT, URURS
WA ToTTet 1 91811 & sATaATRiteuT &) gdicaTted BT s/
3R vw 713 ToTTett I ST g WU A Stuferafie memAe
3MILAH3T Bl YT Beat & forw oftl g emon w3 Sféres Rt
3tk ferenfagt R sttuferaferes arer & Rrer dom 37d a16 sft
UgdTeil 3T AT 3D Bl Bt a13 oft| arieft Bt gerf Frare, forem
3R SATaATRIG BT BT T AT T BT T eft|

areafie ferem smAtst (1951-52) o Asft srazemsit d
TABATD! DI AUT BT FLATAT S AATIAL 3R IS Bt AATE
B 3H aIE, PSR AT (1964-66) o 9t forem & sr=f A
TArafeerd et BT FFd G 3R 1R Bt {5 suTa=fes ferem
GleTt TRT W &Yeit 1fan srarfq foret 37l SR mearfiss ¥k Wi
et farer sfifd (2020) F sATTATRIG Hreret fdwdra W 3iférs
USTITAT & AT fAeTertt frem & fise & gatfomtor st &1 wRara
T 33 AeH T, Ig 3PT8 HRA H A1eI i IR W sITGATRIG
ferem @1 aref qer mgca, fAfdra saraATRiss ferer UaTe &3 are
f3f3rer FAzemait &t FATTe, Fog 3R TS TR R fAfdre Msremait
3R framerht st & S saraATRies Hreret B Solet BT U TITH
2
sgarafys e &1 ufiga- syraafs ursusal ot
SATSRATIIS {1811 I 3idsid U foren SRIieH & /U J STl ST
B TE UTSUDH SATTATRIS 511 7 {31811 ueTel avat 3 foru faemga
fasar SraT 31 fors o151t 31 SATGATRIG BT, FTel TR 3T
TTH &3a BT AT fiedr &1 A uTsussH fafdrs a3t v Iuctser g

T A & Tias, FTasir 3R R i)

STTATRI® UtdusH fafdrsr &1 ¥ & Jd 3 & 6 3t
ATV, ATHIeT, HTela AATES, Taer, NP goitforafiar, 377
3oy SATTATRIS &i5T| T UTSIHH Gfor § AGeral UTH Bt &
foIe 3IR B B 3R I SATTATRIS &5 H IeT TN BTH BIal
& fory IR TR B 37 UTSaHHT BT g 322 B3I Bl sATTATATS
Sord § IoTdb Bt 3R FTol B Bl Heat § 7Ge BT Bl
ATfE I 3Tt SRR BT ATgd Fa1 AD|

AIA orsGt H, §F A 37 ®U A URIHTNT B Ada 2 b
‘saTaaTye farer sttumfys ar dz-situarfie srfEat &
Arean A frenfefay & farem ot Storer d aR & aa@ s B
A 37T, P 3N FEIAI3N B TATRT BIA > Farfod 37
3rASISd Glet fferRrt & ®u & FHSIRT ST AT Bl SITGATRIG
ferem Y Stféres ufsreror 3 wu & ufysnfyd fa o1 A o
SITel, P, AIAATeHD sriafaferal, Jsgarant, emmar et
RIS AT B AfeAford fdsa Srar g {5 Sftuatees oream
A U {51 ATAT R AL AT A B 916 BT UfST8T0T St UTHSAT
@ srefozraven & fafdra &t § et o JRATA B2t T 3R
AT B

UE 37fere IuABaTars! eftemiur A, saraATRic forem ar
ufSreror &1 3ref fbad} fasiy Ao & foru fbedt oft sarfes i farféra
1 ufSTféra B3t & foru Suier fu orat a1t AHepIfores 37 forif>ra
f2187 1 31T Bt UH AT B SATTATRIS {16 St &
forw ferem & ufereror g St wepsar & Sftaet & ves erfepenet Sugor
&<l ST Bl UG oATeh & AT 3TR 1% H HTeld SATfd b HiAST BY
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farerffya et & weeayguf it foremar 31 a8 safsat @1 fta

PIAT & dUT I HiTsT @t sfia Fefud swar 3l

STaATRe féen &% fygtwar: -

1. JTE BDI B! AATH A SIS 3R AHTTD BRIT J ANSIGT Fof
3G TR B R

2. IE BB B SHfAPIUTSe Tellet &g IAH SATTATRIG BILre
ot vgftr &1 fdem Bt B

3. 3AS TR BPI oI fere1or FAzeme # fanefler war amar
3R 39 9 Ao g sifd & e

4. ogTgATYE f3rem A o1 3ruat AAINE va urfiarfis
IaeTRical A ulifEd & s Rl

5. SATGATRIG {16 SR féren & arafds 35T B gd ®U
uGTe fasm Srar g

JRYY - TATRIG UTSTIHH > 329 fdray it 3R ursumHt

& 3R W {3reo-f3reet & AHa B

1. SATaATRS B a1 swe- a8 ol & Taaris

&1 T 3Ta9TP B 3R STl UGTo Beal WR AT Bfogd HdT

2

2. EANI® FedT {esfia s3=T- ool o saaalRe

T&TAT 3R Blret 3Tk AeardT BT [ABTd Bt & foT0 76 BT R

3. aqea faefia o3e- fanfefat & dqgea Stera 3k rewrar

FT TP B 176G BT &l

4. HATE B Feia BeT- TaARIS HAeTaaTcns Hrore

3R Aeadr &1 T B3 ¥ 766 BT Bl

5. THIATIA BT AHTETS BIAT- JE 329 B3I B SATTATIRIB

FAHTIT3AT BT HAATETS BIat b foT0 FIR Bt W ATl Bfogd BT

2

e # sATaae féen =1 AEca

1. ASER T ITAI- ATTATRIS 3181 o1t o f&fdrey & &

ASIOTR & ITTAR UGTel BT ¢l 3T Ieg 31Tfefd ®U A Tad> Ferrdt

B 3 AT B gieft 2l SR FuTe & anfefes Rafer & Fem

JMaT?

2. B e - sAuaAics fSrem ol & BT 3R 5T

BT fIBTa Bt B S 358 SATTATRIS &5 F ABAdT UTH B

%G BT Bl

3. anféfs e - meRe fSren @nTe & anféfe e

T AUt YfieT foremdt & Fifes a8 Iufiar sk Scuresmar o

SeraT 3t B

4. wqfs o1 e - SRS faen afts 3t Agfs ik

AT Bt AYfeG B 7GG B ¢ TR IA AWTS § AXHTS UTH St B

5G Bl Bl

5. faema it IeuTer -aTaRRe frem FnTe & AT 3k

IeuTel § Hgeayqut ffasT foremecl &1 aifds o8 Scuradan 3R stam@R

P goTar adt Bl

TaATRS faem aur uf¥rgror & ygw @189

1. TN e |

2. HIeld AL 3R Bl
3. P HIIALITh & qeiHTeT RTA BT FReAT|
JaT3ft B ASTOTR ASTAT B TGTel & forw sATTATRIS {16
P T B IUTSL BT
e 3MeNTTed 3refeaazeT St AfsT I g1 S|
foreferar &t g3 et & oy U SuaRuT S 7 I |
SITHiT &1511 BT fIBRA B3t & o0 Uep IUBWT S ®U T |
TATHRI, fIFUBRT aUT URURS SRISRT Bt Peraamar &
JEIR AT
9. fRféra SRR dear 3reT SRASTR Faratt F for sgamar

A &t sraeIEan
sTaaTye Mére Fanerer - e msmer (gd & mrera FaAers
3R fdprA @5 & 3iasta faamertt fSrem 3tk Aerar fsmer
& 3ideid saTaATRIS forem & forg SRt &1 uTey 3R ST
A B I ereTed U eret Ua gforer (ft.§.4%.) & aitfar formfor sk
A BT Bt TiSAeT Follel qTet GBI T AT AXBTRY
TRt B g foraiforlRad forerar @feafera §-
Pog TIER B T AT 7 forem domer, SR Arerar e sm
3R ISR Tt ASTSTR 3TR TIfST4T0T HRTferg STer (SATaATRIG
& fore) Tt Sreret fdera ufews, Afeafera B
ST AIBR ddT 3 Tl fHAT 7 dopeitast forgemera ferer, forstt
&, deitas! f3rem & forg ufiugl, St @Rt Herae (va.5ft.31.)
aftafera g

ferem 3 f3fdrer =Ron & saTaATRRIe ferem & fafdrs aes B,
IoTeRunef STf 3158 (Work Experience) a9t UTaassy & ATY
USIPd 32T 3MeTRd S| $a1 BT & URUITIRGRY IeUTe UTH
ga T ot o snenfed dem Age & fore Sunstt gd § wrf
3IIHT 3, ATATST 3R STenforsfRa ot arfent s fid Hear 2
Frafetra ATRT BT AJ&IOT:
fiest v, va e &. (2021), F ‘WRA & sATaATRIS feret va
OfST&TOT: HHTTAT Ta Yailferail’ § 53 EftcapIoT UR IapTer STem & 5
HRA & dta anfefe e va s&7 T Pora Siffa! St St of
SfruaTiie saTaTRIes feret ua nflreror & smejforastasor ur wIte
&TeT bfogd BT B fAeTd g9rd & & Hier o IR &1
UIE TS ST 3T 8| URUMIRGRY SIqATRIG fEreiT & Fednend v
3UNends AP & Frafotid It FRBRY st Ta Acteran &
ufverfera gia ) Bl 53 fordser ¥ awe o 9Rd & siuarive
SITaATRI® ferem ua ufreror (VET) UoTet & gwoar Fareii &t
eRIaw e BT & AT $35 YoToiot d Sgel A Aafoerd et
g ugdl &1 fadaer {5 1 area § fAfdra gogaRea smmt &
3MTER R 3 &1 b ATt AHTISTE Ua fAerA o Tute fsam s |
BHIP . (2014), 3 3T MRS fordees ‘HRA T sATTATRIB
forem ¥ saTaATRies ferem A 3t st AW UR TeBTLr STAT
R IS IRAR HRA § ARG 16T ot o vgE AHRATY
forstforRRaa B-
1. TIPS TR R 3= 3R erE|

® N oo
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2. e 11dl A saraarie e o1 urersr gl
3. oaTaATRIa frem  Iestt va forsit &% & syt ufdremf3ra
4. U TG G& IMQeAD! BT AN
5. oaATRISG e & 3ifersier HRIGH dor 3AS UTeumH
3MTITIT § AYT TSR Bt ITTLIBATSHT BT AT Bt § 31670
Rz e R 3
6. fafdrar saraenRies féren & ureamnt & Fmar, @fdad Fgg,
T3 AT, UNETUT TS YATHS adT FUHTUS § uATH
f&f3rerar fexaTs usar? foRAd SRUT 37 HTeIdT S UgdTel ¥
BiSaTS ATt Bl e o ST forem & Jem & fore &5
ngeaqul F1a Fifua F3 2 a8 aterae aideaa
B b Tel AT Bt FUTAT TTT B
forseed - It TeT 3MRITeT SATTATRIS ferem SR ufreror B
Isg F {91671 & IR &1 v Hecayul g OTedT Bl SATGATRIS
ferem 3tk ufereror & for sifarefier asctar wgef & sruat ffey &t
FAAAYdS foroutied @et & forg 3R oA & oy T@etTenss
STSTATRET P SATHIT B URUITHT BT 31616 oot & foIU, Iog TTIHTS,
ANBToA e, URAf3TD, AnTaeft 3T saraalRies sorrer & foruw forem
UGTel Bl & T8 HEeaqui deal Bf Uk A uRSMYd o5et Bt depret
JMALIBAT B SATAATRIS f318TT B URAf3ID 3R TeATeHS Fottat
& uref & &% Aolgd g3 3R gorifat B e fergrat ot @,
gferaat gfaematt a5t srquiRerd, formt 3R vmTUTe § 8ieR, oty
AU, AR ISR Bt 3Rigfera mfer, mgfd, arAmemor 3z
AT SAfoTes ATARABAT, AIBRT T3t der faforafia a5 & nea
FHSTol BT ST, ITATAT UTSADHH TATITIAT BT 3THTT, 3|
dasf sy gft:-
1. 9Rd WBR (1964-66). ferem smner &t ffuid (1964-
66), T3 fegt: frem dvmerar et farem sfifa (2020).

N

10.

11.
12.
13.

14.

THUTSRE!, 9Rd TR, 13 Gl

AT FITeT 33T (2007). FrpHssH i qiHATA
TIHeAA, §.17- 191

TeRATZ3MRET (2007). THfoTeret UuRd, Siereie %idsa 3[u TR
3ifet ‘g Us UHere, 713 fagl, TeRitgamdl|

33, §1.3. (2007) J9ae BIGH FU YR 3iTel I& U
I, 75 fomt: TRigamed

7g &t (2003). qFrAT TIBAA, 73 fo@l, v.Ut.TT.
ufserfsier sruferE

areTuTet, dt. (2010). $¥UTIEsT FrbereTet gfeieT T UFeitel
BT U elel- UdA 31Tt Uet. Sft. 3ft. 51 gt (3 ufderar,,
Afem 71). 373t Setet AT USee Vb ere, 4 1-561
3araTdd, &. (2008). 3TAUAE US TATfSisT (B AISA
TgderE. (9 vider ). 715 gt fawm ufsaferer g
uTsae. farfies)

oeaTeR (2008). $f3sA 37 BI3 39T Us MAAS 3iTh
TIPB2eT: U TR JHUIS: FCRe1QMeTd UfSATSIST §T3A, AT
g 3l

A (2014). 3391 Rpew Atesr: Iwifier aiboree
TIHLA U ¢fofeT ¢ T & SHIaNGe 3333, sifeawrs
gferalRfct o=l

. T : saraAies f3ren & urftys Rrgidl
qYerdt, FaT: saTaATRRe ferer forderel

www.dget.nic.in.

User manual for skill knowledge provider (skp)
Applications.

Registration By skill knowledge providers (skp) to
provide hands on Training skills for vocational
Education Programmers.
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ATATIOTD 3Tl A ATAATRIB 81T BT A
ud 3o 121811 b1 ATo1aTel

sT. udle pAR Bresm™

* R (smoftemer) S, MR sreHR ATHN HETeTer, e, fe dde (F.9.) TIRa

TSN - HRA & I {21811 FRATSN Bt etfer Faasrar uifer &
TLATA Aoft A §F B IYRTAaT {1811 Y AT § 7IdR o7 o8 TRIST of g3
fdea & 9Ra =t oM@t FeTN BIvw 3R ST 9 397 of e &
feem & orfer R et o 9t gt 3R 9TRA & BI-BHIST o
31 &5 § U AT IAf BT IR W B

multipurpose education & ‘#RetT fIATeT B 3R FeTH
T3 fords Sftaet o1 at Bis off & & SR et Wit gty
formfor, @mar ATmaft formfor anfe smea faea & 3@ e @t
afdforferea BT oTToR SMTAT &1f4ed & 31a1d ST 31ToT HIR B T3t
ST FIGT HTeTol 111 3 STEATH BT &5 &, TARG T &I51 &I 3reraT
3redTiet BT &5 &, B JaT FTfores faaer # R &7 siqged a7
3% IS0 ATEET § AdTe 9 AN AT St HRA &S JaT &
R UTd ERIGSAT U & 916 SAoTdR B3 Iod F16T FTel Feil
fareafdemert o 3rere STt Iu=neft fowert &1 ey féar ot sroT
T B 'Sl 31 Bt AT BT foldIRUT §3MTISATS BHR BITER ATOTG
A I &) 75 3= forerm ureg SR R B 3Tk fdea & weil @9 & forw
IR0 oft IR B2 R B

TRA 9Mer 3T fO16T FeTel! & SATaATTIS 14T & Heed Bt
&5 g et @t ATHSTS FUTl § IUAHITET UR e
RIAATS &1 fornfor Sga IRt Ui § Wi 33 ot &I Fatret
358 Td BTV ¥ TS BT Vb Bidel BRI el & 57 BRI o
I TP P13 & WU § SR AT ¢ 981 IADT AYE R o1 B
foRaR 9o TEet &1 U BT 81 TS 9ft AwTeT a9 € S wwar
B I STABT TS TG SHTGGRI T o1oTel A foraal &1 Utetel B3t
TU BT B 391 & I 18T FeeTeT U Hrf gt forem 2 B

foReR 13 WGl of 531 1 & 7o Bt 8, TR S &5 1 ford
& 32 SRSl of A Siiael Bl FdTel § w101 & gfod 3Mfefaw efte
A TG & R 31 39T R Bt 3R AW Bt efte A WA B
a3 ferem sfifer o1 AveTaTet 331 151 § §ga 1 Yd & aul & 3= fered
TRYTS U &1 e & §i1eT 3ot 3 98 §U & ATl $o & e freg
multipurpose TS &g ATeddT &ft 3 & 53 e & $o FH U@
STt 5 farene Gor & forg uarte o7&l o | Ul adnTet & a3 ferem sftfar

& TTO] Bt A 31o1e5 eIt & 310t gor et a1 FieT o1 sMait
B e B1319 fagier &1 faeneff nefast & fawa &1 oft a2 &2
3NTsH ZeTraT 531 fawar § AT 3 AGaT &l SATTATRIS 2161 BT
3TER UTAN3Tes ufussar giar 2 3 fFanfefat &t e Fvere §
T JTaR 37 B ufiuss & @ F St ASTOTR UTH &2t § AETIS §rom
U 3MTeAfosR AWTS & ottt B Ul forqur safds ot amaeaasar
et B1 SATIATIIS fLr&iT of Y1 Bt 3rrenfersi seman 31gd & Hfaa
31TS. 3173, U F¥eTel &, IefaTel B gorant A & sl 3 fyanfefa
T 3o TRYUTSAT B TA9T B 50T SAT §3 8l 31T 39 FoT AT
3 ferem ome farenfefant ot sree dAdst W B Bt T AT Beat
o1 B A 39 A 9TER ST 1T oY JMTfIseR, et &1 et
35t HTel AT B131Tt 390 H ITP! AT TR d o BT 3 AT TR
% T Ay € 34 fGonfe ot oft moe = R E o 3w FfIear A
I Bt 3 GRIAeT ATeIT A Vel BT B BT SiSeT AT FefAT
T fRell A 13 o1 STTeTBIIAT BT 3MTGTeT —UGTo gl A Tl & 39T
3MTeAforefR €t o1oT &1 f5aATsTt Bt 319 Ia1ch forarr W &t 3negfors
Tt B BT ATABHY IUASE B3 AT ABcI &l 3Teld AL
I forem & & & foreR 8 @ T S AmIforss Seermet § Iafd &
BRUT 61 T BIAGH M § gl &1 W R G & ATeTIeD! B 31T H
g A Fawa siae sfita & #es 8w R

e Tig gt -

1. 3|1 vA °t (2008), 91T ferem &1 s et wa
AHRITY, 3116916 : QMRGT GIdd HeTl

2. Uted W8t (2010), R f3181T 9 SAST AT, IORT -
faeie gras® afdRl

3. U 3T 3MR. TA. (2001)2ferss foraer,3mrT : fdeiis gras
HieRl

4. 3R ool vd 9mf (2011), 4Rt forem &1 sfaer R
q ARG, 3 : 3R oA g 3T |

5. JRaar v bt (2012),fFomera vene FoTes U WReT
fS181T, 3ITORT : 3aTaTe UfscTdoreA|
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ATTATIRIP UTRISBAT BT ATATIOTP Siiddd A Asca

m‘ ﬁlg' m%.* m‘ am* sk

* gforea frumT, SF. fiRra srdee AN HeETfeTerd, e, e dqe (4.9.) FTRa
% iy fam, Y. fivRIa sreHR TRIEN HeTErTerd, e, e dqe (F.9.) FTRa

ene AR - VAETRie wU A I a1 A S &R § SATTATRIS 181 Bt Suetserdr 37R s[uram fId mgea 3@t gl sfifa-
formfarart 3k enermalant RT3 fS1e1 A o Bt 31k ABHUT & AR & U IMTa9TS ATT ST B, wifdbet saraATRiss ferem &t
STEMRUMT 37R I AT 33T Bl &l SATIATIAS BIRIBH JATHT BT SATUS SATTATIRISB 1511 3R SATeTIBT AT 3iferes ApTof wu
¥ fafére St & forg Fam @t o forg fSaTser fbu s1e 21 I8 wmTfores eftemion &t et seamTRies ferer womfordt & ot
3R 3R AHTAT B RIFIfeid Bt 3R AW & AGG Biel S U YW A & HY § UgdTarar gl

A5G P St —ATTATRIS f2r&tT, a1 SRASeTRY, Brere, Tl SR

u¥aTaer - o1& Ue IReAYUl sTeens ufdar gt § fwe
TR oS Bt 3fed el fed b va ffat 4 e 7 farA fdsan
1T Bl IS > AMAITS, AXGA®, dgfeas, anféfs va
TTATRIS TeTler auT fderT & fore a1 smaeas & =gt arfug
3rafeer & & 39 Asft smerRiast @t syuraaryof férem ura & o
IUCERT VST Td 3RG ST AT ATHTS 53T A Arafotid AHTATSIT
& AATTE § HEeayUl 1oTaTel UGTel Bt ¢l S[Uraaryut fR1&T &1
3y 2 b g safesat & emitfye, areilRies, Stfese va smeanfens
e & A1y & a8 f3fsree Mt va dosiiat &mar va
PIOTAT BT [ABTH B AT STl SHHABIUTS T B AT oIl HAD|
T 32T B Yfdf &g ATHIS fRr&iT & AT -ATY SATTATRIS ferei
P ITH sTGTAT gleit arfEul fft oft sarfep o fseft saaaar fa9w
A Frafoerd ffere Sterdl, Ferdr auT 4T A b FalTe & forg
TEIT-T&T f&T0T dUT g3 Froradl S Ufreror &1 AY®
IS AATHS BRIGH B SATTATRIS {318 T Bl SATTATRIS
foreTr B BrRIEH ATHTST o8 FTAT A AR sATTATRID freor
FIATAT JeT- ST ufereror FeTe, ulefled ord dletel T

31 ATHTS SiTeT ¢ UTH B2 AP B sATaATIes ferer 3w ufsrgron
F w1 Agf3fa o o1 Fpar B ol &1 Siae & &fdre gis
fafsree sty Hfer, st & forw AR 5 Sirar B 590 o3
SRR sTiataferm off enfia B

ATy f¥en Fuer & fore Ageaqufl - adore s aeR &
YT AT 3R ANTAIA SR I ot 3iaR &1 #ieT & 8ot
ITet Do Bt Hft of fAAuFT Bt g foread ferdrate IR TR
e 31 5 siférarer ATt o7 SMTaeTSAT3N B YT Beat B AETH
&l 8ot 3fdaes srefoaazen # forar uf¥ads 3 ferT 8 w13l
31Uel BRR 7 UTAfRIS Fot 38at & foru &1 wemar fafdrey fawent &
TR 7 AHrger grem uformm ey suaATRie forem erRfeat &t
Sgd HieT Bl ATfd oAt B 3rde FiTel & 3MER @t forAfor B2at A
e e 51

SATaATRS f4en & @169 iz STex:

SrefRIaTe &t IcUTGD &THAT B SBTAT Q|

39 & ARIRGT & ITfef TR § FER S|

ST B FRISPIR S TA UGl BT SRISTTRT G BTl

Mafdret va ussea marfdaraat & aem Sa E o8 A1ed
mefie faemern 1 oft fafdre 35 & wrafeera samawRes ferem
> BRien Faridd a1 B

SIRATRIS THeT 3R FTUTeT Io1 B B SATTATRIS 4T
TGTe B3 gl fore Piera Haat & geoT g1 21 o Jog _Afdree
sqaAT ¥ SRR gaTe § AeH FaTdl B sTaATe forem
fErenfefat &t FHrerar smenfed ueTe Bt BT AT TuTd fHAT R

SATSATRISS 31811 T ? sIaATrIes forei 3fiR Brerer ufsrgror
PRIGH oIfhdl & fhdt fafsree sitwdt a1 Hfer & fow dar
P & foru RoTEar fbu s B 5 UrsusH & A1eas A o Hidsr
T ISTeTR B oY 3MTa9T® Hiere UTH &3 A4 gl 3tk At & Hia

HTeTd JATET BT 3iferdds IUANT BTl

ganatt ot fadrus dwsiiferre & wu § uferféra swem

FmTfore 3R anféfe samer Jlorféaa awat 3 forw anféfes werfer

> 1T B AT Ao § Aerere a1l

7. 3ngferd B & IFTferd 3Tk et Ugdart @t Ausiel
T JaT3T Bt AT Bl

8. nfgemail, smftor 3tk anfeandt soi 3tk FuTs & BIfdw &
AGH! P AT ATIN B AAA Bt B TR TGTo
BT

9. JHTSI B HeITUT &b o0 A5TTiered d ddbeiticd STTeT BT IUATST

BT

o0~ =
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10. BT 3(Uel BT S Ui Jofet VT Sl
SATaARS fen A ey

SATTATRIS BYA: ~ {31871 BT SATTRING HereT 31 Tl UGTa
T R Bfogd gl o e Ie1ds UeIaR SR @] f5em ar A
B A BT B 31U SRR F v worgg siiq fielia ae 3k
3¢ PAA Fellol H TGS fHereht 2l

SR B g - saaaERRe fSen srfen soit &t f3fse
HiER I1 3TN b o0 ATR FBea & foru gt [ s 2
TSI FoIel: - B3 SATRATIID fL18TT FRIGAT § TH.TH 311 TR
3 ITNSTT b ATY AT BT Bl S 3BT TeTdh! 3 forg AR
& 3TN B 3R o FATAT B 5HA BTN B STeat ASTOTR FWhelat 3717
AR B A B A 7GG Aol Abdt Bl

1eTd " : - URufis neErfdarer 3tk fAeafiarerat urcumat
B ool B SATTATRIS fRI&TT 3R 31feres wrrera memmt giett 3
U ST & SfRR: - T3 araalRe feren srfen 3w afer
IR T T T BRR A TRed A, Treifdet ok e
SITUR R Bfogd BId &l

SATIATRIS AT BT HEed - 3Tl S AAY T oG ATRIS f9rei
9gd TEcayul 3 T 3Ad B3 A1 B IR g ARBAT Ieqrent
3R R AT & forg TrereTe St B

R ot dardt stk =maEie faem: - oRufie Seiftrs
FrieAt F ol ot gea wu A Fxifds F1e W e Sfogd
P B, TE fI1e1 srRfen caragfie frem w SR 341 Bl 81
STIETIYe sTffafer sesffer 3R Rgaters  enfier a1a R, formi
358 3Uel Jol §U STGATAT & forg e AT &et qTeT Geariapet
31eI$1d UTH BT Bl TE eftcaior safdt & srfae & forg dom
BT 2l 3R HFRR Bt dcuzar &) sedT 2l

a3t g¥ AoremR & 3R 3w B Asirae: - s féren sRfEE
SIfpl B [ Bl A &F BB AR &THAT B FoTdT 8l
STt 3= HieT B SATAATRIG BRIGHT B FATdD! Bl Atdt B
SR 1 ufdruerfens sed fiad! B foraA A6 Ut &t AHTaet
IS STt B

gaea o1 arararer & ufd s aerefterar ;- e & asft &
foreTra &Y 3 i aTaTaReT & SrefgerateitardT neeayuf 71 g fere
SRIGH SARKAT B TEgET Bl A FA BT § SN TaeTd JareT
& [FIe 3R APt ToTfd B AfJsie Bt Bt 3repAfer AT R
sggarfyie ufdrgror o1 suragifie umfa safweal <t
SNMIQTBATIAR =73 $IAapIait, Ienett 3R Menfrfsat & fore st
A IHHA Erot § AETH FoTTelt B

JUfiaT 3 FATUR B TFTAT IAT: - Ig {3187 BRIHH sTamaR R
TRISEIR B TicATRd BIb Iunefierdr & HIaeT H serar Iar
B SITTATRIG B aTet oI feh 31Tsi! fIATSTAT BT ATH ISTHR
3T GG BT TR Y& T AGd 8l foradt anfdfs e otk
ASTOTR Foiet & ToTaTe fBeTar 31 SATIATRIG {181 Iaetendsar,
AT AT AT 3T STHHerdT Bt AT bdT &Y Serar
AR

farem et 3z Iuier SETa F T AT - IE fIren HRimEA

{31811 SToTa 3R INeT SToTd B &1 AEANSTTeHS A&l AT BT

2, QuTféres FReTe uTafee utsumH 3tk uf$reror erima fAefid

P & e sTaATt & A1y s B B Bl T AGATST

lorfead o ? 6 saraartie frem smenfya & ok Iaver ot

SRAId & 3rfRU & forAd foraiiehrart &R #yst SiTet ATt Breret

3R STl a1t TeTTdd AR &l

AITI® TS WR BTe], UTaT: - VRIS FU A 57 TSR B

{31811 Bt ATATID BT 3717 STeTd EMRUTISAT BT ATHSIT BT UST &l

BT AATS doil A THAD HEcd 3R TS BRI TeTd B Jrat

Tt FAHTT AR B UgdTt 28T 8l A&Tfored yea9yfd ot warg e

faraT saTaTRIes {161 B ABAT & fo18 va Jeariast oTet & ®/YU

T ISR B §T U3 B Sactel 3R AHTAIG Bt TFTaT 3ot

> I B SR B

STAATRIS 18 S A1y geitferam: - smra & saraATts ferem

& forg amaears gformat atar 3R FaAere Bt 91t St 71 rféraier

SATTATRI TfSTeTor Feermsit § 3R 3uaswor denfarast 3k ufsrféra

HABT AT B BT B

1. 9Rd B URTURS faeafdearea Seifore srisa ot goer §
saTaaATe ferem & areft sft formrer TR & forem e &
®U I AT FATET R

2. ABRICHA TS0 3T ATHAIING Beid > ufvona TawT
SATTATRISG {31811 BY 3T ToTat & forw s & &Y 377 dwom
@t it gg R

3. RAH SATIATRIS ferein § veb Hgeayqut fofer gateyg &, foras
o3 UtumH forer fafsree 31 iR afgemait & forw sraat &t
Hfta s R

4. SIEATRIG UfSETUT FIATAT 3R IATSI B ot AgAeT Bt
P B foRTd uRumRawy ¥ FI1de & fSTeld U sATagTie
afe1&ror 3R Srgera Bt ot B

5. faoiwwu A Af3e dom mreafie TR R suaATRie ureusa
B USTal & g gt avE A oI fRrerast & srema B, 3ra:
S forg uIte ot fererst ot smaedsar Bl

6. fIame TR R sgaAlRise e &1 ursusy @f 5d va
AR Bl sITAR A Araferd A uRftsre ufmareas
forwrawg Sueser Bl FIE; U4 A UTsass &1 3197Ta B
St fAenfefat & 31 uTsumHt & 3¢ ¥ & gid! Bl
37d: 3HBT ARIS AATEN BT ITATS &

7. YT SIGATRIG {141 31801 3t arer faenfeRt o gearem
1 frer uTe R 3% et ot goten & forat Sife &1 AT
ST 31 Wt emom # ufader drer geitdiguf st R

8. oITATRIE f318TT T UTSUDHT Bt IMRATIBAT B BRUT YA
SToTR & AT dT UTSTETUT A UTH BiereT & ne fifeh
T IRATHI Bl ST @ oA AEt et Bt SraeTsd Bl

9. SITATRIG URT § ol ATHI D61 U T§d T51 Jaitdll & forAd!
SR, TR-YAR, WAl v fAgue &t mee A SeTe
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gl

TH0F0T0 2020 I FfereTa UTaerst & 3TRAR TS AT
B 31U JEALRT Bt 6T S AT TIATRIS {187 B vatpa
BT grotT, Tg forfdad wu A saaarRe feren & dtg fdera &1
PRUT ol TDAT &l A UTTTT A TAATST TUT 3T aTed P |
9gd 931w § fqurera, nerfdarera ve faeafdure grr
Ferfara ufsretor UeTdTat 3t aee A ara! fRearfefat & saaare
{3181 IuTsEr Bt Bt HHTIST B
TS IcuTel B forg sATaAR¥e e =1 wfdsa: -
IRt e firfdsat W BreH: - 3R AIER o Ikt g8 adwotd!
S Iffsferery geforaid seiiede 3R A«ead S maca B
TEATeT 21 3TR 37 IIRA 511 B T Bt a1t SATIATIAD I8
FrRieAt 7 foraer &2 W Rl
JUVIT IBTEA® AGANN: - HRA H SATTATIRID fLr8T JeneT 377
fe161 Sro1a & St anTfefes AegteT AT 7, ST IE Fforfeaa ewm
13 saTaATRIs fren SRisH IeeT & maersdrat & fwyu &
3R feremfefa o saragTiie Hiere iR FTe UGT B Bl
fRf¥ree afefar .- Fifas-19 Fgm & sa@aAlRe frem @
f3fSreet rfafor oY srueme & Asft =g R 37 a8 vgfy sifdsr 7 oft
STt 75t B AT B
Iafyar :- s o saraAriie e grr FaASem & e
Semefterar st Hreret i W sifére SR 3w FTe Bt AHTET?
Ig faefefat ot arue go o1 suaArT gF e 3R gFR & forg
B3t B TR Yol Bt B 1w TeATid S
IUTAHT ITALATH: - AT Breret fawrA farem (NSDC) 3R
31 st assiifds ferem uftws (AISTE) 7 Fferféad avet
& fore SpuraaT sneaHe d H6] IR R § S raATRIS ferem
BRI UTIT TR UTARIGAT S HTTLAS AT I I3 B 2l

HRA B SATGATRIS {181 TUTTeft FemR ot STaeddsdr § foras
UTGISH ALME S8R gleranal Srar Adr ufereror v Jever
yeflerdt onfiet 1 IuTeT B! Taetd! Sazd! B ATY IR Heat
P foru saTaATRIe feen srRfeHT & ursusmH & forafia ®u A
3T B B ATTLIBAT &l FIBR B SATTATRAS f9rem 7 iR
3rferes foraer et 3Tl 33 Bl & forg 3rfére aret 31k suagTef
e SoTat B T THAT Bl
forsd - IRt MafRreat, Rfdes f3rem, saier sreeis
AT, 3R IAMAT R 31fers eaTel It T ATY WR T ATTATRIB
forem @1 wfesy smen Steie k@ @1 B Rt 3f 521 e S
IRBR Bt Ugd forsit &5 & Renf3di & v & A1, T Toigd

3R srfarefter saTaaRes f31em UuTelt Satter &t FAHTIST Bl S

fergmfefer, Ieer 37 srefozraven Bt SRRAT BT QT B HIET

SITTATRIG 16T ToTTett &t Fottfern 3Tk SiET St g Fwor oft

3MATH B
uE féren orien et & gforn § suftsdt &1 suaere

BN UGTeT B ASTOTR &THAT B ST 3117 sAfperd 31 3ifefs

fasTa Bt I5TaT IFT HEcayUl YT forsrrar B FA-FA

SATTATHRI {81811 B AT 3T FHef firerar 21 98 safepat 3tz

37fer AL TITdT Bl TR B! SSTaT 3T 2l 3T TR B HAHS

ferT } Aerere SaT sl

dasf sy gft:-

1. 9Rd $Rege 31 Tpferer varber|

2. Tt B fdert Jete (PMKVY)I

3. ST EA. ot (2008), st fren @1 sfaem, fdem™ wa
FIRRITY, SCTETSTG: QTRGT Y |

4. ues U8t (2010), R fS161T 9 SHB! ARRITY, TR
faeie gras afdRl

5. O 3T 3MR.UA. (2001), Hféras forger, smerT: fdetie gras
HfeRl

6. o1 wd 9mf (2011), s forem &1 sfaere, e @
AR, IS 3R, 7 FHisull

7. FRaamwrEodo (2012), fFamerr Foree vd FaRe, PRT:
373ATeT UfseTb e

8. 3[ATTAO W0 (2008), HRt ferem &1 iy, fawm v
FIRRITY, SCTETSTG: QTRGT Y |

9. ured 0310 (2010), HRAT {3181 T IHS! FHFATY, STORT:
faeie gras afdRl

10. T 33RO TAO (2001), Hférs foraer, 3merT: fdets gras
HfeRl

11. o1 Td 9mf (2011), ¥Rt forem &1 3fegm, e a
AR, BIS: 3RO &1 & 3|

12. FRaaTwA0 R0 (2012), fFraTer=r oA, HeTesl v IR
{3181, SO 3reTaTeT UfScBLAA|

13. Ahmed M. (2022), Vocational Education in the Light of
NEP 2020. Kashmir Reader. Published on 04-10-2022.

14. Jeyaraman A. K. (2020), Significance of Vocational
Education in India. International Education & Research

Journal. 6(2): 31-32.
15. Kaushik K. (2014), Vocational Education in India.

IJEIS. 4(1): 55-58.
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NS5

sf2ae 3tiaa srafikera ferfdres o) sl an

als . als als

* gforea frum, Y. fiRra srdeHR AHN HeETfeTerd, e, e dqe (4.9.) FTRa
% arforea T, HerT aesharE aTae T W TEiEne, Wi (F.9.) TR

e AR - 5 B 1 ATH TEcaYf Iz 31U AT § T3 YATS W ETRASA Bt 3R FT9mIGaT § JeR et & forw 3rdet
SITGATRIS UGefsT T ASTTAR JER HeTT 8l $AS BRUT, UG&ID FHLAT VAT W0TH AT F10] BT a8 8 foTA1c URon ¥y B &
Uefs I JUR g1 AG| A e BT JBT It 31331 3T BRURLIT (33N ) F 3rfera1ian, Foiet uréant (37 PR Toic/
BATFANC TR ) 3R MTFINAIE ATESD! B 3Uet Teefat § FR & fore smgairfiva grr sives o138 fafsrar aTaR waer orehtfer
3 IR T ERUTI3IT BT 37EARAT BT & TR FoT WTGTHerIT BT JUATST B 5T FATAT | A ASTestt &5 (NCR) H Ui imaet SToTR
TR 31U SAged AT TYed FRAeTd Bet & 18| st & UGefeT B S5k Feltol § Fof WTaiferat st wanaefterar & aR & emomaii &1
31ET U GG ¢ - URT&TUT 3T JUNST B3 et STTAT Bl 3TeTeT & UeAIT BT IUUTST 353 Fof 0Ta M Tert b SUTeT 3R memaefterar
> Aae T srganfiea srfereriet, snganfiua & Werer uréerdd 3t amganiiuer age! Bt I & iR i ot S Pt o7 B T U
ST 2 & 3mganiiver @RI aToR § U3 9T &eat & foTu Al §1R R Ugg J0Teifat o1 SUeT fbaT ST §1 33 31T & oidtoll A T8
forsad forsatdt & b STReTansit & AR 3 A9ft wrhifeart SToR § Yo Faret & merdt 81 aTi{s, $o Wit & Iuer 3R

sG Pt — STAIR § uder, Wi, IgbiEde saaATal

usrrasfierar & FAser & 10CLaiferaTiet, Yt urdsrsd 3R I0CL IImgs! & f3art ¥ #ads 2

UFATAST - HRA oA icufdaiad gon Bt arfefe uerfa & forg
Jtenfrasteor te Teeaquf FUTe T Bl ITT & fFERT JRT
37T, IcUTGT T ASTOTR B AT B TGTB HRAT 3reforazern
T P 3R | gfeg Bt 1 AT 8 FTATAT A UGt HRA & Jevait
&1 9gd & BH [T g3 U1, TR IS & §1G AIBR of 3A S
3Frenfres faeTa ot aga aifére meea Tl 537 Bewawy aer &
3 IS FUTUA BT 37T AT YRTet IJTVST B IcUTGel &THAT FAT
porerdn 1 8ft gfeg ot 15| sReft yaasta Fisremart # oft serien &
IR B BTH HEca f&aT s B

gdnTe Ay § 51 3aier o Ae sifere werfay & §, 3an
3T ITaT BT HTrel AAYSS Bl g7 INen ¥ 3f 5T 3T
BURe foTfiies 31TeT Ageayqul FeTel Rt Bl T8 SrUeit HRa
Bt At Ieo BT H A TP BIHRA H 3ABT UCHRIN IUTGT B
foaetor # gt R 47 wfderd 3k aw enters & 40 wfderd B
HRA Bt PoT 19 AT UreenerasTatt 3 10 3f 5201 3ifret & Fanfied
& arefter B 33T 31T 3R @ sramvft It dot Bustt & &R
FAS ATUTRG & AR ETRgIBTd el Tod ST § oJe & - fors
AT QNEIeT, UTSUATS, Ufeasst 3R Uiforem 3eurat & fau 17 A
R T de 3R 31T B Wit JUT IecUTGa UTPHfad 317 3R g
AT BT faazor enfiet Bl wrefat sefiaat 500 JAt § Ig Sraroft
IR foreTiia Busht & ot af 2010 & 125a7 Fem f=m s

ol

USIfoRIm B TBERT &l ST AT 3f 5T 3T BRI
fafies &1 yRdtT TuT vd SemTea § f3fdrse Fume 31 a3
PRUT TP ofF e AHT AP SADT Ub JUDH 31 5ol 17T BIURLAT
forfiies & wu o JAa1 UGTel B2 @1 21 3 5T 3iTIeT BraRere ferfies
30 J&, 1959 &t 31fdd v IBRI FaTMHeT aTet ITH S JA §
zerTfod fasa st e

3f " 5Ua 31T BURe forfies & sruer siférmsier IeEa
U forem Icure! &t famt & sifofa fabam, st farfiar adf 2020-21
F foT 4,93, 127 RIS WU 1| 3ADT TR BEAGR ASA 31fers
2 St 537 Jtaws Ufawafein & ot Ian Tora Bt SRt B2
AT § At g Ui idmer ot famst A smgikiea &t 19,169
TAS WU BT AfAfH AT UTH g3 31 sua1 3ifaat SrURer
farfies & areR otk 0T &Y WA §U, TG 31U G AHDET B
Tl B 3iferes MR, 31T 3R TS BT GTaT BT &l STaT MFSRATTA
3 ot af 2020-21 7 21,762 &5 FUA HA

3f39e 3ifae BiuRerd ferfies (IOCL) T ¥R I -
forifiia aer 3R 3R Fusht B forAeT geaera §as, meRTg § B
3f3Ta1 31T BIURer foifiies &1 91341 1964 & 33 Rwrgeritar
fofies (zemaetr 1958) & et 3 AT {5 st e $f3we sifare
PraRere forfies (33w sifaer) IoRa B AT J HRA BT ASH
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ST ATdoTfere foreTH & 31X ¥R Bl HERee Golt UTH duferdt § A
% 3| U ABR, HRA & TN USITIIH IUTGT & NeneT 377
fauurer 7 enfirer &1 IOCL & URT &= e TR UHform IcuTat &
fo1g 80.49 MMTPC 3k 3t & for@ 9.5 MMSCMD &t &raar
aTeit 3rueit et 21 RTgarfa de o deT 371 3= HieT aTet
PGl 9B IAR IcuTel S ufeasa & forg forem &1 HIA-B
UTSUETSS sicad 11,220 it da et g3 2l de fquurer sufera
o HfIe & aRe] IR W UGHorIT 3eUTG Bt HisT 9Get A FAD! HTeT
TGl BT ST AT &

WA de forera & UTA P IUHIHT sTTATT H 65%
el R, 3R 281 AaTail, Ye1a 37 Iy ufeager Susat SR a8t
TSI aTet IusTehTai @t Ffdem F fore wersrer 6,400 Fmfta v
ufeareter § g, St Iods AT IR IeUTG 377 Feag df Jlerfead
B Bl Io8 136 T HSRUT efHfetert 3717 f3UT, 100 famTeTer gerat
AT 3R 9 1 TAUtST Seferer Fs GRT 3Myfdf o1 Fmefa ure
2 33ua aifae Bt s[orTa fwrserdt &1 favaR 13.7 A 18.0
AT a6 3R 01.04.2020 A 8T S[UTadT &I 1A [V A
e VI S5 T 31U3IS 3Rl A AiSIGT UTSUATS ST QR S[oiTd RubTgerst
A AW fHaet a Ugierm Icutsl Bt forerit 53 o5l 3=
S[UTAAT ATt USHTorT IcUTGl & IUTST A UGWUT BH &l & 3R
TIfaRoT & JER BT Bl $AS 3T, FHA IAd OIS S ATEIW A
UTSUITSol HIS & HIETH A I8IG A IqcATH dd N3nuet Icurel &
uftagel ot AfforRed @reTa 37k ngwoT § St st

BT Aot A YT BT HRA Bt UGW AT deT Bt A R
P 311U} HAHST I55Tf AHTETS UGTAT Solal § 961 381 &l I B GIRTel,
DU o HRAT oAl TRbe T Uit FrAert Aiger 1/11 A
FGTHT 2040 dF 1/8 B BT A8 Tl A UPR, U &
AT, UgT 3R TAR & 3 U0Tet IR sgtast &t uRkeseyet ot a1g
B HRA B I5T1 Solol B 3Tt ECHIVT B ATY! SUsit HRA & dait
A 58 Iwfous It TR UTeHTae 51 G511 1 3rdett fEriert seTe
3R TS HSIgd U SelTol 3 AT -ATY ST et H 370t 3raroft
Rerfd goT0 wae Bt uf¥eeust Bt I

39 Bt COP26 TRl & AT GG B IoYW B & (o1,
Bt ey & forg Repras 31k fbwrardt Sserf Fmmensit & forg
3Ua SATUR UIEHI ol &7 [AFdR e &l #iosy R &
HEeaYU! IRTfe 32 & 2l IY & SRIe, SUsit o st~ (ufarers
IeAofer) TTH Fel Bt 3Tt Ufidegdl &I Q1 {2l ) 2046 d|
BUT 3Uel URURS UG B UAHYT B &id Fellal 3R 31Tt
BTe Fefiic B TF T & T8 31Ud TR R @ R, A &
Yofous Fsoff FmTem=T § 93 JuTel W S & 3met 56 W2
arfiea &t wften
yferm ve arer (2011) o IR aul @t 3rafén & forw Sfvag
Jdtawm & Suferdi- Belicad TetaRiad Us BHiRIfeseA
fafies (Fudiea) ik ToRuTe §531 Us BHRRRRsew fafies
(IRETfiuet) B Har B gU AT ifors &5t I BT ewe Jamt
Tt {3 ared 3t AR Bt S Bi 1997-98 A 2008-

09 A%, NeTT A Flal TAeTd BUTGRIT Bt AT aetal e
&1 a1 ger, STt 3ref B &6 Fuforan forga ardiwt w st
CUBTTP GIfIed] BT YoTdTel Bat B GTAAT Tt 7, STafds
Aleadt B AWt §, Buforr STed Bl R 3ifers forsfy @t 8,
o deTeR! & 0 TR Bt e Meredt 71 anfia m-forder
3re]uTal R fYest 3R TS TR -azeTdT 3igurd, sHUT-3fasct arepura,
SITS B 3TJUTd, Foag! Tef3MaR 3reuTd 3R SHUT-foraet goar
3UTd & T B3 AATY TS AHTR &, o1 gerfar g &
THTGAT G a8 A S Faas A mafaa eft
sIaafa, T (2016) o &faa, Sseafer, ugfr o srgura
farcuor & meam A R A 31 fFATR B AWTH &t aTt 2014
3R 2013 faeftr o & forg snfar sgersdter forerm - wfdsrr ot &
foreftar usefs @1 uar wreTra| 3ieeIer & UdT Te {5 BUS & I
ufaTeTst o2 of IAS AHS UG efel, e 3T 37 3ida: gUtea A
SRREM®! & et @f manfda fsam, Safd gadt otk 31 amRaiedts
o Buett & RS goht & 3rgpere Iu=TeT &1 Aavd f&a| 3reet
T Jeira e o B & Sueht &t AT § SNt S A& Fmfia
! AIMRY, JUTaT TR T3t 3R Ufdsmar & A1) et
qIEe, SHAIRT Bt Bf Forerar Bt iferdan aem arfee 3R
3o & IR & Araer arfRul
$Ta aifae o1 ftae srefoaazyr - Sya-gow aret oy §
Iffaes gerwife @t & fels 5aE w uga 18, o smfed
ot Bl ¥ gfes, TA-Ida I, Nyfd Yo St aremant 3R
TR} & foraet TR A HoT B OoTgd st - Anfefa garesears Afda
T3 BRG MA & 3ftaes gErwifa memmdt & ugst (2017-19)
& TOTHST 3.5% &b TR A gL 2022 T 8.8% (arffss aitad) &
aTE] Sodt GEREHA B Adat S forg, fivg TR W g Tt
fge st Bt B31 3 e 3 fUoer 50 auf § widt awht ord rfey
A SIS & B gfeg 3T, forads ufomrawy 3% 7R W 38R aet
&t @reTd | gfes g3l

Y & §Iret, Aftaes anféfes gfeg 2021 5 6.3% A TeH 3.4%
& T3] I gERWid S SR 8], B fep § Brrae, smyfd
siferfeadan (fFehy wu & ot 3Mgfed & Fesl §) & Ao fidas
&3 srefozrawenaii § AT UR 3R UsT 3R 597 gfeg g3l 3= 34N
ot Bt @reTa 3R FF fawrAehe srefoaazenait ot ggraft &
TSR et det §, BIIs IoTA TR R Sifs fifd & Arer-
ATy AUl &5 § et R detra of 3nfefes arfefafema ot Ae =,
o1 I fiset 40 auf & (2020 i BisaR) TTA forad TR
TR 3T 37Tl

2023 3 ugett fomrél , I5orf ofk wmifact ot ot § sraft
3 Smmyfet Sare a5t renaii § wut & SRt sifereier sreferavenatt
T JUSTTBT Oodt GEIHe 30e TH A ot 3 18 oftl Bt §
BICT TG Bt 3TR FATATANRA 8T 3T TR B3 of G § TSIt B
Abat BT Abd Tl 2022 F 3id § deft sreforazen ot for A
TIeTol A 3A TaeTol # HGG et 31k 3fkae srfafafé v AeRens
TaTa Uset Bt Ifte Bl gt 3R, Aftaw et &5 F g
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a3l of fI9y ®u A B¢ &5 & dolra Bt 313 ART fBa
$R3aa sifae &1 Rt srefoaaze - axf & e, oma et
B NS DIz gforn St urad] AT F51 srefegazen §e1 sr|
HRT Srefearawen & 2022-23 § 7.2% T Aolgd i oo &,
TS 2021-22 B URC 1 3718 9. 1% Bt gotent 7 firfi 7, fos oft
AIGT 3RT F TG RN AGH dAoft A TGt S31 refozrawen & wu &
e I ve AT B A B Frols soradt g3

o3 fAeraefta sefoaazen aret aa SmITde! & forg Siad
3R 5t g7 anféfes Renfordi, s @t moga gfes - gform &
drT AR I3T AT IHTATAD, HRATT Srefoaaven Ft FeHd
orfesert & TmToT & WU F WeT R

HRA & T3 ERT TSR of TR TUA B TSTAT 3R Srefegawer
o g faufta uRiRefea 3 foraeat & nae oot forsht sifem wua
5 7.5% Bt fes g8 STR refoawen &t aifd fiett, st € IR Bt
3ifeam @ua 0.13% 3t gfeg W Rer 3@ adwrar anféfe Rufy w=
SUHITHT BT %GR, $6 ANA a 3R WFoA S TG, TW S RIS
R ganl ferder & oft forveR SawTa ST 31T, AW & SR 9.6%
T gfes g3, 51 fUoct ad Bt 18% Ffeg & oftf R oft forder & sgemma
B MR R forkeR Togd Yotord oI &1 oft Fmefar fian &,
ot foroft foraer  sft gfes g8 21 amyfef uet iR, Y 3 RT3
Tmefer I SR T, @fdet fAerRT &1 gy SR AaT &5 W e,
el fdprA fUoe adf & 8.8% A Tea? 9.5% &l 1T AATE URT I
[/A A WRAT Srefozraven & fFerT 1 g a1es W 2, A
mgmaTdt 3R ATesIeT A ASH Iiftrs uwrfaa ggl gTaifss,
ATHTRITEER0T 3R Eieet, IR TR wRieet Siit I Fud Aarafi ot
aTRft & ATy, Aq1af § i § STRGR IoTd 3Tl
§f3a= aifaa &1 3ffas et & - 75 dftas Faf & & forg
TS YT -G qTe1 Y 38T &, oAl 3ea 9~ ASTeitferep Siforfarea,
Il SATIAR [TeT BT Yaafererfor 3R 3o 37k 3Rer 5ot aimd
onfieT Bl e A foruea & forw depret SMUTADT o IURIT B
3rean, forAeT aref aarer ST el

10 3myffaafart 3R Iusisran & forg 35<ft Stmat 3 wenfaa
afswst & forg, e o oF omer & dtefwrfers sifdsra sawmat
ot off RifFa fem Ssorf Amwor & ATer-ATY MY 3R T,
IeuTGel B! fAfenar iR SR St & ATY, Isot FR4TT UK [U A TH
Aga 76T S w9 § {52 A e 1 ot syaferd uftade gferfeaa
Tt & forg At 3 8177 | forer ferder o5t stefiRar et asl fosR
oft, o @ reaTant & Ssorf uftade Bt fem & s Bt amet sgrn
3R 7w For & ve HETe SMefee Yute 3t gmand B f[ifga
a2 57 dAger H, siaRfetr Ssoif waiddt (IEA 2023) o @ fb
T 3TfITTUTY 31Tt STeTaTy], I5ott JGT BT AT Bt B
fore i o= 1 81 TR IoTat srefeaazenaii & fore samues FoTstifer
7 stenfare fiforn enfirer B, oo ded Sgetar ufafssamy
3Tt g geitaeoT rfemforam (3MF3MRY), 3RFUTREY,
3R &f¥a Ssotf &1 & R B ScuTger-foras Micares (ftuerang)
Trotett 2

3 3ifaer de TTeR & AarGTer - 2022 Tt Ugelt oHTE §
A 3fes & 1%, 2022 Tt A wuTél ¥ Ifiaw At Bt Shwar &
f3RTac 31mg 37T 2023 @ ugett fomTel & sft fOrrae ot 76 Ao
AT STSTRT Bt BRI B3 BRBT b BRUT ST o, {5 druT
SToR & Sladt & arfRerdr gof @ o1, St 2008 & facfta dwe &
GRSt 3 3T ¥R & TG AR ¥UTel WR &ft| 3myfef Fiaieft fRianart o
UgS SToTR &1 WS BT, IS 916 I SATST G B TAHTY
off| 7t 3tk Tt & Bifs-formoT IuTTt F 916 § FHAal &
Sia foram 53 T1Y &, 3330 TSR GRT AIBRL WP doT
973 1 ¥fdeilre fArrae o ¢ff sgd SOk &1 HH B § 7Ge i
2023 ¥, STafds Hisft sreforazen o fiR 3 Wide of T TR S
wu 1 o s, Afae Sfder & # wenfornt 3z amemt faftar
SR deld of BT TR AR STl

o e, 2022 F AT 3Tk 3MYfef Steft § gfes g3l ETAIS,
T7sT g - HETHRY & ¥R a6 Ugdet § ftse T, 99.8 unedist w
Ugd 318, S 2019 & 100.7 THETHIST A 1 gaefidist s 21 amyfef
T8 W, RIS I8 3R IAS GRT ufdeer 3k ufdaer ATgiert &
URUTIRGRY de SATUR AToT 3TR ZRITT FHE & ATY FA B SITIR
Fael I U 93T Saara 3Tl fsr 8ff, A &1 At IeuTee 3R
forarta areften se1 28T, Tifes w1 o fafdra Tdter! & aTage Iftas
det 3MYfel § U= 10% AT a1 I Tl 3fUS o 2022 F
31U IcUTGST 3 THSTUTST SGIRIT, ifdset B3 3MTUD AGT F9T 3TTa
If&Td BYeT A SR ST BT SR T B, BTedife 2023 & Bt
Tt T oA g o1g 71 smfveT #, forAerdt & e & ot s
BT S FTaSE, TG § 1 THATUIST Bt ATgett gfeg g8 8l Yot
3T QATA FATE |
$37a aifae o1 8 a1eiR ¥ FesTe - UTefas S ot &
2022 T 1YY IUA-JU 3T 3751 G {5 & 74 H Tervstort
& WIETW A IS A Bt AIST B W B S AT S TATAT o
ftad TaTTeTSit STOMR 3T sTUR &t 3rfFeRr &2 &, fors
uf¥orRaRy UaTE § §GeTTd 3T, TATE Uoilalolt bt BIHd 56 378
3R TfIRITE SMITae! & ot UeTeToit Bl HisT ofee &l o131 ™A A
UTSTS UG e 317 & ST R ZRU Bt 3reafenss forsfe o afas
57 SToTR! Bt Fwe § 31 =, o fkass St Bt Biwd frals
I TR W UET 331 JAAT g 3R 7A & g ufraen i ufd-
ufergen 3R a6 & I & St & mars § Serdt & SRUT SR &
It B! & §16 AT B MYfd & forg Fad wwem st ==
3myfd & aR & forer siferfeadan 3k wfdt ot mieT Bt g1 B2t
@t farait & SRUT 3PRA & 3 § AT A @t Biad (59
&tew) +90 /THuHEteRy A 3rfére @t frats 35aT8 W Ugd T3l
Rt 5 It § aorgd gfes (st 5 A & &id & FW),
TRY ¥ Ui St Bt wud § ot, geat ARt 3R 3met arat
TTUsTot! TaTe & ATY, 2022 & Iaer & 3R 2023 d At a1y
T UTpfes 317 ot Biad 3R aT3|
ATeTa HATHTS - 331 3ifere Amar 3 Arefes Hrfart gsma 3fk
3T ATeld FATEMSA & fFera & fasara s3a1 8, dUst 3uat
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SITAT & fIprT & forg SraTfRl St Iwan &mdT &1 Gl Bt

& fore I 5t B, T8 3Ue ToT R €ATe Biga Hd §U 3uet

HTeTa FRATeNST B fABRid Bt &I 9gd Teea ad! &l godt, ford

IGHTA, FATIR, Jofe TR A% S AleT et § Ieg gom’ &

TS Go BY STSaR GeToiiiad et 31T %, SHBT HietaT & &

BRITR OTEIA & RIURA Bt el DI TP VA SRITA JRT

H fdar ST Awar s St IRA 7, uRiade & fore sigga gl e &

FTdter 3R a1, Bfga sdl, Bfer v 3R Fraa itk Rfera &

HTETH A UHIGd HTeld FATE T3 of Briaer ot sifds bt

FIT T AeTaTet IR, Pt B URA aiged & for ufden &5t ugater

3R fderr & forg ues wfid 3Tk oorga STRIfereR Aeer sraT &l

UTSUATSe, BUe of of BacT B3 Graell araraii B dorR far 7

fSegiat aul A FU BT dAgea far R geama &, sow

Ardsiferas 3R forsht glett &5t & fory sft aramart &t SR s g

3f 531 sifae siuidee fafies 3t Adwar - srRdta mar

@} v mgeaqul Isht B B, oA sl agifRem, S,

UIbaea 3R fafdre Scuret & curee, ufiager &fR faazor &

&1 7 3raTuft gffiesT & 36t & foTE MM ST B 59T $B TP

faQryart foret & -

1. R AT BT IYT IcUTGH- |0CL HRA TSR BT TP
UTHoRI 3cuTe e § 3Tk 391 H IcuTge, ufiags 37k fAarur 35
o0 sITU sicads &1 FdTeTol BT &l

2. f3féra Icursl &1 Ieurgar- |IOCL UHor—am 3eutst, St
TTUe, 555 3ifad 3Tk fafdra arer IcuTal &1 IeuTaet BT &l

3. Ardoiferd &3 # 3w HRlGRI- I0CL ATdfors &5 § th
TEcayUT HIMerl & 3R HRA T SToTR & 31Uet IeuTa! &1 TR d
B & foru saTUs ®U A IuRUF R
31 A0t BR® A 3 5T 3ifae wrURere forfies ve ngeayuf

3R Tt Bus g forTeT Aerare goft 3k faeft sromt &

3cUTGS 3R faarur 7 sifsgdtar Are STaT R

forsp - IwRIs Taf & IE forsad farpran ST AH4AT R 5 10CL

(33Tt aifaer pruere feifies) & swor farféer & amy a1 W R

FATCT T I19Td It Yoft T &A1 UTel & o8 3 54 967 ABd Bl

IE UTAT 31T & {5 $f3et ifer sprutiers ferfiies (I0CL) & 3rusit

Uf¥EufRn # 3 U1 R SRRERST & & & fornfora s g,

3o UGS G ANl § 100% Y off UR &2 foram 1 5A SreATaT 3310et

I TR & foefta Sfem R sfore, 3 ot Ut o 1 o Add

B 3TR 31feres 3fasct s oo Al 1 o 31U sreerye & forarforfa

forsat AT 31T B 5 URRITSToN & 3TefAR g3t UaT I 15 Yot

T B fA23T0T A Tg Tuse § b 5fEua sifaer g fafies

AATTSTAS BT B 8T 8l FAat SUTGRIT & URT Goft AR S

o B3t & foru oo forfeaa &1 81 safere Sush 3t 3t iR

et BRST BT eITe Tad §U 3Tel AT TSI H FATH UTH Bat W

&TeT g BT AR 3R FATET & A F, SUA IER ot

3% &R BT TET FToTE IUTeT B3 EH B
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Abstract - This paper investigates the integration of vocational education within higher education institutions (HEIS)
and its potential to foster social development. Through a comprehensive review of current practices, challenges, and
benefits, the paper aims to provide insights into how vocational education can be effectively embedded in higher
education systems to promote socioeconomic progress. Additionally, the study includes case analyses from various
global contexts to highlight successful strategies and offers policy recommendations to optimize the role of vocational
education in social development.

Keywords :Vocational Education, Technical Education, Workforce Development, Skills Training, Career and Technical
Education (CTE), Industry Partnerships, Apprenticeship Programs,Job Readiness, Skill Gaps, Employment Outcomes,
Hands-on Training, Competency-Based Education, Curriculum Development, Lifelong Learning, Certification Programs,
Vocational Training Institutes, Professional Development, Labor Market Trends, Education Policy, Economic Growth,
Job Placement Services, STEM Education, Digital Literacy, Soft Skills Training, Vocational Rehabilitation, Inclusive
Education, Adult Education, Community Colleges, Continuing Education, Trade Schools, Technical Certifications,
Workforce Innovation, Dual Enrolment Programs, Career Counselling, Skill Assessment, Learning Pathways, Employer

Engagement, Public-Private Partnerships, Skill Development Initiatives, Education-Industry Alignment.

Introduction - The rapidly changing global economy
necessitates a workforce equipped with both theoretical
knowledge and practical skills. Traditionally, higher
education and vocational training have been viewed as
distinct pathways. However, the integration of vocational
education within HEIs is increasingly seen as a strategy to
enhance employability, drive economic growth, and support
social inclusion. This paper explores the significance of
vocational education in higher education and its implications
for social development. Vocational education has evolved
from medieval apprenticeships to formalized technical
education during the industrial era. The 20th century saw
the establishment of vocational schools and community
colleges, with recent decades focusing on the integration
of vocational education within higher education to meet the
demands of a knowledge-based economy. Human capital
theory underscores the importance of investing in education
and training to enhance workforce productivity and
economic growth. Additionally, social capital theory
highlights the role of education in building networks and
fostering social cohesion, essential for community
development. The study employs a mixed-methods
approach, integrating quantitative data from educational
statistics and qualitative insights from interviews with
stakeholders, including educators, policymakers, and

industry leaders.

Case studies from different countries provide a comparative
perspective.

Integration Models

Dual Systems: Combining classroom learning with
practical work experience, as seen in Germany’s dual
education system, which successfully aligns educational
outcomes with labor market needs.

Community Colleges: In the United States, community
colleges offer flexible vocational programs tailored to local
economic conditions, providing accessible education
pathways.

Public-Private Partnership s: In countries like India,
collaborations between government agencies and private
sector organizations have enhanced vocational training and
improved employment outcomes.

Benefits

Economic Imp act: Vocational education enhances
employability, reduces skills gaps, and supports local
economies by producing job-ready graduates.

Social Mobility: By offering alternative educational
pathways, vocational programs help reduce socio-economic
disparities and promote inclusive growth.

Community Engagement: Graduates of vocational
programs often contribute to their communities through
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small business development and civic participation.
Challenges

Stigma: Vocational education often suffers from a
perception of being inferior to traditional academic
pathways, affecting student enrolment and support.
Resource Allocation: Adequate funding, infrastructure,
and qualified instructors are critical for the success of
vocational programs, yet often lacking.

Policy Coordination: Effective integration requires
cohesive policies that align educational programs with labor
market needs and industry standards.

Germany: The Dual Education Model:  Germany’s dual
education model, known as the “Duales Ausbildungs
system,” is a vocational training system that combines
theoretical education with practical work experience. It is
renowned for effectively integrating apprenticeships in
businesses with education in vocational schools. Here is
an in-depth look at the key components and benefits of this
system:

Structure:

Apprenticeship in Comp anies: Trainees spend part of
their week (usually three to four days) working in a company
where they receive hands-on training. Companies provide
practical experience and vocational skills specific to the
industry.

Vocational Schools (Berufsschule):  The remaining part
of the week (one to two days) is spent in vocational schools
where apprentices receive theoretical education. The
curriculum includes vocational-specific subjects as well as
general education subjects such as mathematics, language,
and social studies.

Duration: The dual education programs typically last
between two to three and a half years, depending on the
occupation and the apprentice’s prior education.
Certification: Upon completion of the program, apprentices
undergo a final examination conducted by a chamber of
commerce or a similar professional body. Successful
candidates receive a nationally recognized certificate that
qualifies them for work in their trade.

Industry Involvement: Businesses play a crucial role in
shaping the curriculum and standards. They ensure that
the training is up-to-date with industry requirements, thus
maintaining the relevance of the skills acquired by
apprentices.

Employer Commitment: Employers invest in training by
providing apprentices with a salary, mentorship, and
workplace resources. In return, they benefit from having a
well-trained workforce tailored to their specific needs.
Public-Private Partnership: The system is supported by
a collaboration between the government, vocational
schools, and private industry. The government provides the
framework and regulation, while businesses and schools
implement the training.

Flexibility and Adapt ability: The dual education model is
adaptable to various sectors, including manufacturing, IT,

healthcare, and finance. It can quickly respond to changes
in technology and labor market demands.

Benefits

High Employment Rates: Graduates of the dual system
often enjoy high employment rates due to their practical
experience and industry-specific skills. Employers value the
dual education system because it reduces the need for on-
the-job training for new employees.

Skill Matching: The system helps to ensure that the skills
taught align closely with the needs of the labor market,
reducing skills mismatches and increasing productivity.
Career Opportunities: Graduates can progress in their
careers more quickly. They have the option to pursue further
qualifications, such as master craftsman (Meister) status,
or to transition into higher education.

Economic Benefit s: The dual education model contributes
to the country’s economic success by creating a skilled and
adaptable workforce. It supports Germany'’s strong industrial
base and its position as a global leader in various sectors.
Challenges and Considerations

Access and Inclusivity:  Ensuring equal access to the dual
education system for all students, regardless of socio-
economic background, remains a challenge.

Balancing Academic and V ocational T raining: Finding
the right balance between theoretical knowledge and
practical skills is crucial to maintaining the system’s
effectiveness.

Adapting to New T echnologies: Continuous adaptation
to emerging technologies and changing industry standards
is necessary to keep the training relevant.

United S tates: Community College Programs: Community
colleges in the United States play a vital role in the higher
education landscape by providing accessible, affordable,
and flexible educational opportunities. These institutions
cater to a diverse student population and offer a wide range
of programs designed to meet various educational and
career goals. Here’s an in-depth look at community college
programs in the U.S.

Types of Programs

Associate Degrees: Typically, two-year programs that can
be either transfer-oriented (Associate of Arts, AA; Associate
of Science, AS) or career-oriented (Associate of Applied
Science, AAS).

Certificates and Diplomas: Shorter programs focusing
on specific skills or trades, often taking less than a year to
complete.

Development al Education: Courses designed to improve
students’ basic skills in areas such as math, reading, and
writing.

Continuing Education and W orkforce Development:
Non-credit courses aimed at personal enrichment,
professional development, and skill enhancement.
Transfer Pathways: Many community colleges have
articulation agreements with four-year institutions, allowing
students to transfer credits towards a bachelor’'s degree.
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These agreements ensure that students who complete an
associate degree can transfer as juniors.

Career and Technical Education (CTE): Community
colleges offer CTE programs that provide practical, hands-
on training in fields such as healthcare, information
technology, automotive technology, and culinary arts. These
programs are designed to meet the immediate needs of
the job market.

Accessibility and  Affordability: Community colleges are
generally more affordable than four-year institutions. They
provide an accessible option for students who may not have
the financial means to attend a university immediately or
who need to balance education with work and family
responsibilities.

Flexible Scheduling: To accommodate working adults and
non-traditional students, community colleges offer flexible
scheduling options, including evening, weekend, and online
classes.

Support Services: Comprehensive support services, such
as academic advising, tutoring, career counselling, and
financial aid assistance, are integral parts of community
college programs. These services help students navigate
their educational journey and achieve their goals.
Benefits

Pathway to Higher Education: ~ Community colleges serve
as a stepping stone for students aiming to earn a bachelor’s
degree. By completing their general education requirements
at a community college, students can transfer to a four-
year institution, often saving money on tuition.

Workforce Readiness: Career-oriented programs equip
students with the skills needed to enter the workforce
directly. This is particularly beneficial for industries
experiencing high demand for skilled workers.
Community Engagement: Community colleges often have
strong ties to local businesses and industries, providing
students with internship opportunities, job placement
services, and real-world experience.

Personal and Professional Growth: ~ Through continuing
education and lifelong learning opportunities, community
colleges support personal and professional development,
helping individuals stay competitive in the job market.
Challenges and Considerations

Funding and Resources: Community colleges often face
challenges related to funding and resource allocation.
Ensuring adequate financial support is crucial for
maintaining quality programs and services.

Student Retention and Completion:  Retention and
completion rates can be lower at community colleges due
to the diverse and often non-traditional student body.
Implementing strategies to support student success and
persistence is essential. Perception and Stigma: Despite
their benefits, community colleges sometimes face a stigma
compared to four-year institutions. Raising awareness about
the value and opportunities provided by community colleges
is important.

Australia: T AFE Institutions: TAFE (Technical and Further
Education) institutions in Australia are a cornerstone of the
vocational education and training (VET) system, providing
practical and industry-relevant skills. They cater to a wide
range of students, from school leavers to those looking to
upskill or change careers. Here’s an in-depth look at T AFE
institutions in  Australia:

Types of Programs: Certificate I-1V: These are introductory
to advanced courses that provide foundational skills and
knowledge in various fields.

Diploma and Advanced Diploma: These programs offer
more in-depth study and practical skills, often preparing
students for specific careers or further study.

Vocational Graduate Certificates and Diplomas:  These
are postgraduate-level qualifications that provide
specialized skills and knowledge.

Apprenticeship s and Traineeship s: Combine work and
study, allowing students to earn a wage while gaining
practical skills and a qualification.

Fields of S tudy: TAFE institutions offer courses in a wide
range of fields, including trades (e.g., plumbing, electrical,
carpentry), health and community services, hospitality,
business, information technology, creative arts, and more.
DeliveryModes: TAFE courses can be delivered full-time,
part-time, online, or through blended learning, providing
flexibility to accommodate different student needs.
Industry Alignment: TAFE institutions work closely with
industry to ensure that their courses meet current job market
demands. This alignment helps students gain relevant and
practical skills that are directly applicable in the workplace.
Practical T raining: Courses often include hands-on
training, work placements, and apprenticeships, which allow
students to apply what they learn in real-world settings.
Accessibility and Inclusivity: TAFE institutions are
designed to be accessible to a wide range of students,
including those from disadvantaged backgrounds, mature-
age students, and those looking to re-enter the workforce.
Pathways to Higher Education: Many TAFE courses
articulate into university programs, providing a pathway for
students to progress from vocational education to higher
education.

Benefits

Employment Outcomes: TAFE graduates typically enjoy
strong employment outcomes due to the practical and
industry-relevant nature of their training. Employers value
the hands-on experience that TAFE graduates bring to the
workplace.

Skill Development: TAFE programs focus on developing
both technical and soft skills, such as teamwork,
communication, and problem-solving, which are highly
valued by employers.

Economic Contributions:  TAFE institutions play a crucial
role in supporting local economies by providing a skilled
workforce that meets the needs of local industries. Flexibility
and Lifelong Learning: The flexibility of TAFE programs
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makes them an attractive option for lifelong learning,
allowing individuals to upskill or reskill as needed throughout
their careers.

Challenges and Considerations

Funding and Resources: TAFE institutions often face
challenges related to funding and resources, which can
impact the quality and availability of courses. Ensuring
sustainable funding is essential for maintaining high-quality
education and training.

Perception and S tigma: There can be a perception that
vocational education is less prestigious than university
education. Promoting the value and opportunities provided
by TAFE is important to attract students and support the
sector’s growth.

Adaptingto T echnological Change: As industries evolve,
TAFE institutions must continuously update their courses
and training methods to keep pace with technological
advancements and changing job market needs.
Vocational education in higher education institutions

in India context: Vocational education in higher education
institutions in India is pivotal for social development,
addressing the country’s diverse and expansive economic
needs. By providing skills that are directly applicable to the
job market, vocational education helps bridge the gap
between education and employment, enhancing the socio-
economic status of individuals and communities. Here’s
an in-depth look at how vocational education in higher
education institutions contributes to social development in
India:

Types of Programs: Diplomas and Certificates: Short-term
courses focused on specific trades or skills, such as
hospitality management, automotive repair, healthcare, and
IT services.

Bachelor 's Degrees in V ocational S tudies (B.V oc):
These are three-year degree programs that combine
theoretical education with practical training in fields like retail
management, software development, and tourism.
Apprenticeship s and Internship s: Programs that
integrate work-based learning with academic instruction,
providing students with real-world experience.

Institutions Involved: Polytechnic Colleges: Offer a range
of diploma courses in technical and engineering fields.
Community Colleges: Provide locally relevant vocational
training and are often more accessible to rural populations.
Universities and Colleges: Many traditional universities
and colleges have started offering vocational courses,
integrating them into their curriculum to meet industry
needs.

Industry Collaboration:  Partnerships with industries
ensure that the curriculum is aligned with current market
needs. Industries often participate in designing the
curriculum, providing training facilities, and offering
internships and job placements.

Government Initiatives:  Programs like the National Skill
Development Mission (NSDM), Pradhan Mantri Kaushal

Vikas Yojana (PMKVY), and the Skill India Mission aim to
enhance the skill sets of the workforce through vocational
training.

Skill Development Councils:  Sector Skill Councils (SSCs)
have been established to create skill competency standards
and frameworks, conduct training programs, and accredit
institutions offering vocational education.

Benefits

Enhanced Employability: ~ Vocational education equips
students with job-specific skills, making them readily
employable. This is particularly crucial in a country with a
large youth population and high unemployment rates.
Economic Growth: By creating a skilled workforce,
vocational education contributes to economic development.
Skilled workers are more productive and can drive
innovation and efficiency in various sectors.

Social Mobility: Vocational education provides
opportunities for individuals from lower socio-economic
backgrounds to acquire skills that can lead to stable and
well-paying jobs, thereby improving their living standards.
Reduction in Skill Gap s: Addressing the mismatch
between the skills possessed by the workforce and those
required by industries helps in reducing skill gaps,
enhancing overall productivity.

Regional Development: By focusing on local industry
needs, vocational education can stimulate regional
development. Training programs tailored to local economic
activities can lead to job creation and economic stability in
rural and underdeveloped areas.

Challenges and Considerations

Perception Issues: Vocational education is often viewed
as a less prestigious alternative to traditional academic
education. Changing societal perceptions is crucial for the
widespread acceptance of vocational training.

Quality of T raining: Ensuring the quality of vocational
training programs is a challenge. Regular updates to the
curriculum, teacher training, and infrastructure
improvements are necessary to maintain high standards.
Accessibility: While efforts are being made to improve
accessibility, there are still significant gaps, particularly in
rural and remote areas. Expanding the reach of vocational
education is essential for inclusive development.

Funding and Resources: Adequate funding is required to
sustain and expand vocational training programs.
Investment in infrastructure, training materials, and skilled
trainers is necessary for the effective delivery of vocational
education. Policy

Recommendations: S trengthen Partnership s:
Encourage collaboration between HEls, industries, and
government to ensure vocational programs are relevant and
effective.

Improve Funding: Allocate sufficient resources to
vocational education to enhance program quality and
accessibility.

Raise Awareness: Conduct campaigns to improve the

www .nssresearchjournal.com

Page 24



NS5

Dr. Bhimrao Ambedkar Govt. College,

Noveen Shodh Sansar (An International Refereed/ Peer Review Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 7.671
Amla, Betul (M.P .), 30 May 2024 , Webinar Edition, V ol.- |

perception of vocational education and highlight its benefits
for individuals and society.
Develop Comprehensive Policies:  Formulate policies that
integrate vocational education into the broader higher
education framework, ensuring alignment with economic
and social development goals.
Conclusion: Integrating vocational education into higher
education institutions presents a significant opportunity to
enhance social development by equipping individuals with
practical skills and improving employability. While
challenges such as stigma, funding, and policy coordination
exist, successful models from around the world provide
valuable lessons. By fostering partnerships, increasing
funding, and promoting awareness, the role of vocational
education in higher education can be strengthened,
contributing to broader social and economic progress.
Vocational education in higher education institutions
is a key driver of social development in India. By providing
practical skills and improving employability, it helps address
unemployment and underemployment, promotes economic
growth, and enhances social mobility. While there are
challenges related to perception, quality, accessibility, and
funding, continued efforts from the government, industry,
and educational institutions can help overcome these

barriers. Expanding and improving vocational education is
essential for fostering inclusive and sustainable
development in India.
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vocational education as outlined in NEP 2020.

Abstract - Vocational education prepares people for work and develops citizen’s skills to remain employable and
respond to the needs of the economy. It can be defined as skilled based education. It is the need of the hour for every
country to have strong vocational education system. Vocational Education helps in Economic growth. The Indian
education system recognizes the role of education and particularly Vocational Education. National Council for Vocational
Training, an advisory body, was set up by the Government of India plays its important role in implementation of
Vocational Education in India. Although there are lots of areas in which India is facing problems in Vocational Education
Implementation. This paper explores the significance, implementation strategies, challenges, and potential impacts of

Keywords : Vocational Education, Occupation, Skill base education, Economic growth, NEP 2020.

Introduction - Every nation has its intrinsic cogitation to
keep the inhabitants in pecuniary opulence and it is very
cumbersome for an over-populated country to gratify this
volition as the impact of population growth per capita income
is very adverse. In developing countries like India, the
increase in population has become a liability than asset
and it has slowed down the pace of economic development
(Agarwal, 2014). Students having Graduation, Masters or
more scholastic degrees can prepare themselves very well
and are filtered by service or job facilities but the residue
population along with under-educated youths envisages
myriads of challenges to get any type of financial assurance
or occupational safety. In spite of having degrees and bona
fide certificates they remain unskilled having scanty
experience in productive work and get eliminated from
employment. To get rid of this melancholic and morbid
status, education must be re-oriented through the
philosophy of vocational objectives in such a manner that
the potent youths may be involved in their preferred activity
zones and the productivity of the nation increases.
Moreover, to enjoy the fruits of vocational education it should
be redefined in a flexible, synchronous, pertinent, creative
and inclusive manner (Rani, 2015).

The quality of human life is enriched certainly in any
educational system if it incorporates the principles of
vocational education as vocation-centered education yields
cohesion with real life experiences by assisting the learners
to become more knowledgeable (Bengeri, 2014). The
concept of vocational education enables the learners to be
equipped with practical training through a need-based

curriculum and it entails all the niceties required for
comprehensive experience. In the context of rapid
industrialization, global marketing technology and economic
development it is manifested that the general education
system is not condign to accomplish the thriving demands
of the diversifying economy. For the socio-economic
development of the country, it is necessary to establish and
develop more and more industries and technical
laboratories but its cherishing can be acquired through the
programmes of vocational training in educational institutions
which are the principal pathos. The youths of our nation at
the secondary and tertiary stage must be the part and parcel
of these loftier goals as effective vocationalisation of school
education is very badly needed in India (Singh, Grover,
Padmanabhan & Chaudhary, 2015). Recently, the National
Education Policy (2020) also has aimed to address the
many growing developmental imperatives of the nation and
put an urgency of the need to hasten the spread of
vocational education in India. Vocational Education and its
Ancient Glance Vocational education refers to wide range
of courses/ skills which help students to get ready for
entering employment (lreland, 2008). It is restricted to
preparing young people and adults for working life (Clarke
& Winch, 2007). From a school perspective, vocational
education teaches people how to work effectively
(Byram&Wenrich, 1956). In ancient India the fundamental
tenets of Shilpa Shastra were followed everywhere like in
town planning, stone studded golden stairways, iron pillars,
gold coins, jewelry and metal sculptures without any formal
education system. During Vedic cultures all practical
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aspects of knowledge like hatu-vidya, chikitsa-vidya, sabda-
vidya etc. which were enveloped as Apara Vidya comprising
of Four Vedas and Six Veda gas inculcated the seed of
vocational education among the learners (Kaibarta,
2018).Thus, vocational education has an indispensable
genre from the ancient age of India. Vocational education
is designed to equip students with practical skills and
knowledge directly applicable to specific trades or
professions. NEP 2020 aims to bridge the gap between
academic learning and the job market, promoting skill
development and employability. This paper examines the
rationale behind integrating vocational education into higher
education, its expected benefits, and the proposed
framework for its implementation.

Rationale for V ocational Education in Higher Education:

1. Skill Development: The policy emphasizes the need
for a skilled workforce to meet the demands of a rapidly
evolving economy. Vocational education provides hands-
on training, fostering practical skills and expertise.

2. Employability: Integrating vocational courses in higher
education aims to enhance employability by aligning
educational outcomes with industry requirements.

3. Economic Growth: A skilled workforce contributes to
economic growth by increasing productivity and innovation.
Implement ation S trategies:

1. Curriculum Integration:  Vocational courses will be
integrated into the higher education curriculum, offering
students the flexibility to pursue vocational training alongside
their academic studies.

2. Collaborations with Industry: Partnerships with
industries will ensure that vocational training is relevant and
up-to-date with current market needs.

3. SkillHubs and V ocational Labs: Establishing skill hubs
and vocational labs within higher education institutions to
provide practical training and exposure to real-world
scenarios.

4. Credit-Based System: Introducing a credit-based
system that allows students to earn credits for vocational
courses, this can be accumulated towards their degree.
Key Challenges in the Progress of V ocational
Education: The progress of vocational education has been
facing myriads of challenges in India. Some major issues
may be summarized as follow:

Less focused p athways: Only post-secondary students
(Grades Xl & XII) and drop outs in Grade VIl and upwards
were involved in the recent past of vocational education
which is very low in respect of participants involved.
Moreover, students do not find well-defined pathways to
sustain their chosen vocation in higher education after
passing out from Grades XI& XlI with vocational subjects.
These students also confront problems in the admission
criteria for general higher education as the process has
not been designed to intake students smoothly from
vocational background.

Ceased vertical mobility:  Opting for vocational stream

instead of mainstream education is realized as inferior and
also it seems hugely for the less scholastic learners which
have imposed a social status hierarchy. After finishing senior
secondary grades in vocational stream students do not have
the opportunity to get admitted in higher education and
become isolated as ‘disadvantaged cluster’ compared to
mainstream learners and their vertical mobility get refrained
and their acquired skills are lost.

Paucity of skilled instructors and master trainers:
Shortage of skilled professionals in each course is a great
problem in this field as experience-oriented training is more
important than knowledge-based information.

Lack of vocational institutes: ~ The number of institutes
offering vocational courses in India is not sufficient. Full-
fledged progress of vocational education largely depends
upon the institutional infrastructure and experienced faculty
which is lacking in the present situation.

Lack of new skill-based courses:  Recent accrual in
science and technology demands more experienced
personnel in diverse disciplines but vocational courses can
meet the demand only for some selected disciplines. There
is a huge gap between demand and supply which requires
introduction of some relevant skill-based new vocational
courses to meet the need.

Rigid regulations: Present regulations are very rigid in
respect of skill up gradation and in switching over to general
stream from vocational stream. Students do not have
opportunity or flexibility i.e., multiple entry and exit points to
taste the flavor of skill-based course before opting a
particular stream after passing out secondary or senior
secondary examination.

Deficient career opportunity:  Students after completing
vocational education do not get enormous opportunity in
their career progress. All courses are not fully job secured.
Especially the certificate level skilled and semi-skilled
workers face great challenges to get a job.

Outdated centralized curriculum:  The existing vocational
curriculum in the entire nation at all three-tier is not updated
or not aligned according to the versatility of skill-based
sectors. Various industries, government and other sectors
are hiring skilled personnel as per their present need and
day by day the varieties of technical assistance are
increasing. In view of the practical demand an updated
centralized version of vocational curriculum is truly essential
to meet the demand in diverse technical fields.

Potential Imp acts:

1. Enhanced Employability: = Graduates with vocational
skills are better equipped to secure employment, reducing
unemployment rates and addressing skill shortages in
various industries.

2. Economic Development: A skilled workforce contributes
to economic growth by driving innovation, productivity, and
competitiveness.

3. Social Inclusivity:  Vocational education can provide
opportunities for marginalized communities, promoting
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social inclusivity and economic mobility.
Case Studies and Examples
1. International Models: Examining successful vocational
education models from countries like Germany and
Switzerland can provide valuable insights for
implementation in India.
2. Indian Initiatives: Highlighting existing vocational
education initiatives in India and their outcomes can
demonstrate the potential benefits and areas for
improvement.
Vocational Education as Real Need of the Hour :
Technical skills always outweigh the academic knowledge
and it can simply be understood through any life experience.
If there is a sudden break down in the house hold pipe-line
or in the electric circuit or in the television set or in the car
engine we must have to call a mechanic/skilled person in
the relevant field to get immediate repairing and a person
having bookish knowledge and many academic degrees
even in the relevant fields has no role to do. Practical
knowledge based programs are offered through vocational
education. NEP 2020 has re-imagined vocational education
and proposed various action plans which are to be
implemented. Vocational education being a need based
education it can convert unskilled, inexperienced and low-
literate population of the nation into human resources. It
can induce a long lasting impact on the socio-economic
development through the below-mentioned aspects.

1. Vocational education opens the doors for the learners
who have dilemma in pursuing general degree
education and seeking for jobs.

2. This education provides opportunities to the students
to master over marketable skills and techniques from
the classrooms and apply into the working fields.

3. The application of knowledge into hands on activities
in this education attracts more and more learners
through their intrinsic motivation and vocational fields
are becoming more comfortable zones than the formal
education sectors.

4. Vocational education helps to create independent,
responsible, skilled workforce required for every nation.

5. The skills obtained through this education are also
applicable to foreign markets and this applicability
creates an employment opportunities in the foreign
counties also.

6. Excellence and expertise in some special technical
trades brings well-paid and successful career fields
even without a college degree.

The acquisition of skills, capabilities and competencies
associated with vocational education helps the individual
to adapt with real working world and secures the future of
the individual on their own feet. They need not to ponder
about their career if they are skilled and competent. So,
vocational education should be fostered among the students
to make them self-reliant. This education indeed a real need
of the hour as the learners possesses self-efficacy about

their intrinsic abilities which eventually guides for the

roadmap to success.

Conclusion: The integration of vocational education into

higher education as envisioned by NEP 2020 holds

significant promise for enhancing employability, economic
growth, and social inclusivity. By addressing the challenges
and leveraging implementation strategies, India can create

a robust and dynamic educational framework that aligns

with the demands of the 21st century.
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Abstract - The National Education Policy (NEP) of India launched in 2020 has generated significant discussions on
the changes needed in the higher education system of the country to transform India into a knowledge based economy;
NEP proposes several reforms in the education sector including changes in curriculum pedagogy and assessment
methods. One important aspect of any NEP is its potential impact on various industries as vocational courses. The
focus of higher education was more on creating knowledge societies, thereafter stress shifted on balancing the
knowledge content with real life requirement of skills to make the students of higher education system more employable
as skill development and education is the need of the hour. This paper focuses on understanding the implementation
of NEP in the context of vocational courses and skill-based education in general in the higher education system of

Keywords: New Education Policy (NEP) 2020, Skill-based education, Vocational education.

Introduction - The National Education Policy (NEP) 2020
has laid emphasis on vocational education. Revamping of
vocational education has been thoroughly discussed in the
policy document of NEP 2020. Over the years, the different
commissions on education. viz. the Kothari Commission
report of 1966, the National Education Policy, 1986 have
been recommending about bringing vocational education
into mainstream education and NEP 2020 has suggested
and emphasized on the integration of vocational education
into mainstream education in all educational institutions in
a phased manner. The growth of vocational education has
been very slow. According to the estimates of the 12th Five
Year Plan (2012-2017) less than 5% of the Indian workforce
between the ages of 19-24 received formal vocational
education. Through vocational education, students are
taught traits which can prepare them for an occupation
which requires skills. In case of vocational training, there is
the necessity for class room training, hands-on training or
a combination of both. In our country, India, although it is
seen that one or two vocational subjects are included in
the secondary and higher secondary education, vocational
training in the true sense is imparted outside the formal
education system and this vocational education often leads
to a certification or a diploma. Vocational training may also
be undertaken as an apprentice or a trainee with or without

any formal qualification. In NEP 2020, much emphasis has
been placed on vocational education. According to NEP
2020, at least 50% of the learners from the schools and
the higher education system shall be exposed to vocational
education and learning. NEP 2020 aims at imparting
vocational education in middle and secondary schools and
then integrating it smoothly into higher education. As per
the policy every child should learn “at least one vocation”
and he/she should be “exposed to several more”. In
collaboration with polytechnics and local industries, the NEP
expects the setting up of “skill labs” and the policy also
proposes to set up the vocational courses in the online
mode. Vocational education and training helps in preparing
young men and women with skills and knowledge which
goes a long way in helping them to perform well in their
jobs. In accordance with NEP 2020, the learners will be
provided with enhanced flexibility and choice of subjects to
study especially in the secondary schools. There shall be
subjects in arts and crafts, physical education and vocational
skills so as to enable them to make their desired life plans
and design their own paths of study. The students shall be
exposed to vocational education in the middle and
secondary schools. The higher education institutions shall
make way for different models of vocational education and
there shall be provisions to set up incubation centers in the

www .nssresearchjournal.com

Page 30



NS5

Dr. Bhimrao Ambedkar Govt. College,

Noveen Shodh Sansar (An International Refereed/ Peer Review Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 7.671
Amla, Betul (M.P .), 30 May 2024 , Webinar Edition, V ol.- |

higher education institutions in collaboration with industries.
The credit-based Framework shall also help in the mobility
across ‘general’ and vocational education.

Review of Literature

National Education Policy (NEP) 2020 was approved by
the Union Cabinet led by Prime Minister Narendra Modi on
29 July 2020, after the education policy implemented in the
country since 1986. There are many important proposals
under NEP 2020 both at the level of school education and
higher education. While the 10+2 education system in
school education has been recommended to be replaced
by the 5+3+3+4 model, on the other hand, at the higher
education level, multidisciplinary (multi-disciplinary)
bachelor's degrees have been recommended. Provision
has been made in which all subjects except medical and
law will be included and due to the credit transfer system,
students will get the option of taking courses from multiple
institutes and multiple exits. Since the approval of the Union
Cabinet on NEP 2020, the process of implementing its
proposals is being done by the governments in various
states across the country. Right now two states have
implemented NEP 2020 from the current academic session
2021-22 themselves, while there are many such states
which are in the process of implementing the new education
policy. In this sequence, Karnataka is the first state in the
country where NEP 2020 has been implemented.

Aithal S. and SubraJdyothsna A. in the paper the new
education policy 2020 effectiveness in achieving the
objectives highlighted the overview of National education
policy 2020 and equated it with previous education policies
and found the drawbacks of existing education policy The
study had also accompanied suggestions for the
educational departments regarding implementation of new
education policy 2020 like multidisciplinary approach, faculty
training and focus on research etc. Praveen J. and Pooja
P., in their study examined the updates done by the ministry
of education from last three educational policies and it has
also criticized the factors which are contributing for holistic
development in the education sector. The study highlighted
the interventions required by all the stake holders for
effective implementation of NEP 2020. Muskan S.
highlighted on the national education policy 2020. The
researcher concentrated on all the segments of education
sector and their effects on the economy. The study majorly
described the national education policy from the time of
announcement done by the prime minister till the various
challenges to be faced by the educational institutions in
adopting the changes in their work environment based on
the National education policy 2020. Devi L. and Cheluvaraju
Dec 2020 in their research A Study on Awareness about
the Impact of National Education Policy-2020 among the
Stakeholder of Commerce and Management Disciplinary
highlighted the importance of NEP and its impact on various
stakeholders of commerce and management education.

Initiation of new education policy 2020 in Madhya

Pradesh Higher Education: After Karnataka, Madhya
Pradesh is the second state to implement the National
Education Policy 2020 for the current academic session
2021-22 at both the school and higher education levels. As
per Higher education minister, under the implementation
of NEP 2020, 177 diploma and 279 certificate courses of
vocational education will be offered in various higher
education institutions of the state. All these students will be
able to do diploma or certificate course while doing degree.
The aim of NEP implementation in Madhya Pradesh higher
education is to provide inclusive, qualitative, equitable
education to all the learners irrespective of socio-economic
differences, so that no one should be left behind.
Vocational Courses in NEP

1. Beautyand W ellness: ABeauty and Wellness course
typically refers to an educational program or
training focusing on various aspects of beauty, skincare,
makeup, and overall well-being. Beauty and Wellness
courses are designed to provide individuals with the knowl-
edge and skills needed to pursue a career in the beauty
and wellness industry.

2. Medicinal Plant s: Amedicinal plant is any plant which,
in one or more of its organs, contains substances that can
be used for therapeutic purposes or which are precursors
for the synthesis of useful drugs.

3. Nutrition and dietetics:  Food is one of the basic needs
of life. It is required for growth, to maintain good health, to
meet special needs during pregnancy and lactation and
recovery from illness. Food is composed of nutrients re-
quired for our body. Upon consumption of food, organisms
assimilate the nutrients present in them and use it for growth
and replacement of tissues. The process of assimilation of
nutrients is called ‘Nutrition’. Therefore, to lead a healthy
life, we all need adequate food and nourishment. Food,
which is essential for survival and growth of human be-
ings, can also lead us

4. Export Import Management: Export/Import
Management course aids in understanding international
marketing, trade and the concept of foreign exchange.
Export is the selling of goods or services from one country
to another. Import is when one country buys goods or
services from another. Exports and Imports are two critical
components which maintain the economic well being of a
country.

5. E-Accounting and T axation with GST : The subject
of e-accounting and taxation with GST, Analyze financial
statements to take effective business decisions. Gain
insights into a company’s financial performance and
position. ldentify and prevent fraud and earnings
manipulation. Establish internal as well as external
Corporate Governance mechanisms.

6. Finance Services and Insurance: Banking, financial
services and insurance (BFSI) is the industry’s umbrella
term for companies that provide a range of such financial
products or services. This includes universal banks that
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provide a range of financial services or companies that
operate in one or more of these financial sectors. BFSI
comprises commercial banks, insurance companies, non-
banking financial companies, cooperatives, pension’s funds,
mutual funds and other smaller financial entities.

7. Retail Management : Retail management is the pro-
cess of overseeing and coordinating the various aspects
of running a retail store, including sales, customer service,
inventory management, and staffing. Effective retail man-
agement is crucial for ensuring customer satisfaction, in-
creasing profitability, and contributing to the overall suc-
cess of the business.

8. Digital Marketing: Digital marketing, also called online
marketing, is the promotion of brands to connect with po-
tential customers using the internet and other forms of digital
communication.

9. Salesmanship: Salesmanship is seller-initiated effort
that provides prospective. Buyers with information and
motivates or persuades them to make favorable buying
decisions concerning the seller’s products or service.

10. Accounting and T ally: The name of the business
solution, Tally, is inspired by the meaning of the word “tally”,
which is to count, to keep the record. Accounting is the
activity or the system of keeping records of transactions of
a business or any other organizations in monetary terms.
11. Desktop Publishing DTP: Desktop publishing (DTP)
is the use of personal computers to design books and book-
lets that are intended to be printed by ink jet or laser print-
ers. The software that supports desktop publishing has
a WYSIWYG graphical user interface (GUI) to make the
set-up for publishing as easy as possible. Desktop pub-
lishing is especially helpful as an independent publishing
option and can be used to produce information on a variety
of topics

12. Web Designing: Web designing is the process of plan-
ning, conceptualizing, and implementing the plan for de-
signing a website in a way that is functional and offers a
good user experience. User experience is central to the web
designing process.

13. Electrical T echnology: The subject Electrical Tech-
nology is one of the important courses in the Engineering
subject which deals with the principles of DC and AC Ma-
chines like generators, motors, transformers. Also some
of the special types of machines like single phase motors,
AC servomotors, and principles and types of electrical
measuring instruments will be studied.

14. Electronics T echnology: Electronics comprises the
physics, engineering, technology and applications that deal
with the emission, flow and control of electrons in vacuum
and matter. This distinguishes it from classical electrical
engineering as it uses active devices to control electron
flow by amplification and rectification rather than just using
passive effects such as resistance, capacitance and induc-
tance.

15. Handicraf ts: Something we make with our own hands,

especially an ornament or decoration, is a handicraft. We
might buy some local handicrafts on our trip to Mexico, like
woven bags or handmade toys, as gifts for our family.

16. Food Preservation and Processing:  Food preser-
vation, any of a number of methods by which food is kept
from spoilage after harvest or slaughter. Such practices
date to prehistoric times. Among the oldest methods of pres-
ervation are drying, refrigeration, and fermentation. Mod-
ern methods include canning, pasteurization, freezing, ir-
radiation, and the addition of chemicals. Advances in pack-
aging materials have played an important role in modern
food preservation.

17. Organic Farming: Inan era where environmental con-
cerns and the need for sustainable practices are at the fore-
front, organic farming emerges as a powerful solution for
sustainable agriculture. Organic farming is an environmen-
tally friendly approach to agriculture that emphasizes
sustainability and natural processes. Without the use of
synthetic fertilizers, pesticides, or genetically modified or-
ganisms (GMOs), it attempts to cultivate crops and raise
cattle. This approach encourages biodiversity, soil health
and the overall health of ecosystems

18. Horticulture: The ability to cultivate and improve the
growth of medicinal plants is imperative for isolating active
components. This area of study is referred to as horticulture,
where plants may be propagated and cultivated for various
reasons, including those for medicinal purposes. Horticul-
ture is the art and science involved in growing, grooming,
and marketing plants, and differs from agriculture as it in-
corporates smaller plots, often with a variety of plants.

19. Personality Development: Personality development
includes activities that improve awareness and identity,
develop talents and potential, build human capital and fa-
cilitate employability, enhance quality of life and contribute
to the realization of dreams and aspirations.

20. Tourism transport and travel services:  Transporta-
tion needs for tourism promotion and tourism development
among others, to be maintenance of the existing roads,
construction of more roads/rail track/sea and air transpor-
tation, and construction of local airports and enhancement
of local flight operations.

21. Vermicomposting: Vermicomposting of municipal
solid waste is gaining popularity these days because it adds
value to the waste while also reducing volume, making it
easier to use. Vermicomposting is the process of stabiliz-
ing organic solid waste by converting it to earthworm cast-
ings through consumption of waste by earthworms.
Vermicomposting occurs when organic waste is degraded
by gut microbes of earthworms, resulting in stable and
mature vermicompost.

22. Dairy Management: Dairy management encom-
passes a variety of different attributes of dairy farming.
From cow comfort and health to business and family rela-
tions, management of the dairy is exceedingly complex.
Here you will find resources related to a variety of manage-
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ment topics related to animal care and financial well-being
of the dairy business.

23. Medical Diagnostics: The course is designed to fa-
cilitate learning the essentials of Medical Diagnostics. De-
sign of the course shall aid in developing skills required in
planning and executing Laboratory process. Laboratory
techniques along with fundamentals of laboratory manage-
ment shall direct the learning process and will ensure effi-
cient and effective understanding and performance in all
spheres of laboratory works.

24. Information T echnology: Information technology (IT)
is the use of computer systems to manage process, pro-
tect, and exchange information. It's a vast field of expertise
that includes a variety of subfields and specializations. The
common goal between them is to use technology systems
to solve problems and handle information.

25. Fashion Design: The course incorporates traditional
rural craftwork by working with indigenous rural artisans
via the cluster program. Students gain valuable insight into
the broad spectrum that Indian fashion encompasses
through internships, Industry based Graduation Project at
leading export houses, retail brands, designers, NGOs or
a Design Collection based on self —articulated brief to im-
prove knowledge and overcome the practical challenges
faced.

26. Catering Management: Catering management is a
multifaceted field that involves planning, organizing, and
overseeing the provision of food and beverage services for
various events and occasions. The introduction of catering
management typically involves understanding the funda-
mental principles and practices that are essential for suc-
cessfully operating a catering business or managing cater-
ing services within an organization.

27. Poultry Management: Poultry management usually
refers to the husbandry practices or production techniques
that help to maximize the efficiency of production. Sound
management practices are very essential to optimize pro-
duction. Scientific poultry management aims at maximiz-
ing returns with minimum investment.

Import ance of vocational education: Vocational
education helps learners to perform better in their jobs as
they are equipped with a great learning experience.
Vocational education makes employees ready for the
workplace which helps them while performing various tasks.
Vocational Education creates specialized students and as
such their chances for absorption in the market is much
more than the others. Certain vocational skills acquired from
vocational education teach students the importance of
manual work. Majority of vocational skills are applicable all
over the world and these help in creating employment
opportunities in foreign countries. Again hands-on training
and other work activities imparted through vocational
education helps in the direct application of acquired
knowledge. Vocational education can help to solve the
problem of dropouts in education institutions to a certain

extent. It has been observed that learners who are at risk
of leaving education and their studies are very often retained
by vocational education. It has been observed that through
vocational education it has been possible to bring back
students who have already left education.

Itis the responsibility of the Government to reduce the
dropout rates in education and as such there is the need to
streamline their initiatives and also there should be a co-
ordination between the policy makers, civil society,
educators and employers and so on. NEP 2020 has
emphasized the role of vocational education and it very
clearly specifies that the education system should provide
exposure to vocational education. Students finding difficulty
to study out of a textbook can be easily reached out by
vocational education. One important aspect of vocational
education is that it teaches the learners things in which
they are interested and as such this encourages them to
continue their learning. As an alternative to traditional
academic subjects, vocational education prepares the
students for work in a specific trade or a craft. It also makes
the student ready as a technician or for a vocational
profession. Vocational education is often found to be a part
of an apprenticeship programme. Different vocational
courses like hospitality and tourism. Healthcare, jewelry
designing, animation, graphic design, food processing
technology, beauty therapy and aesthetics etc. goes a long
way in preparing the learners for jobs which are based on
manual or practical activities. Generally, in an education
institution students opt for academic courses and when they
find themselves not being able to cope with their studies
and also when they feel that they do not see any relevance
of these courses in the activities they want to pursue after
the completion of their studies, they get frustrated which
leads them to disengage themselves from their pursuance
of education. In such circumstances vocational education
can help re-engage the students because it prepares them
to succeed in the labor market. Many students who may
not be very much comfortable with academic courses are
found to be at ease with the vocational ones and this might
be a reason as to why vocational education may help in
reducing the dropout rates of the students. Again, because
of the ability of vocational education to generate interest
among the students it could, in fact, help in curtailing the
dropping out ratios in the different educational institutions.
Conclusion: After 34 years India is again geared up to
implement the guidelines of National Education Policy
throughout the country to reform and make sweeping
changes in education system. Madhya Pradesh is as a
pioneer state is contributing effectively in making this history
happen. Government along with higher education
department is focusing on implementing NEP in the state
which is creating a path breaking history for other states as
well. The mission is inspirational and implementation road
map is ready to foster inclusive education for learners to
make them industry and future ready. If country wants to
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reap the benefits of NEP 2020, it has to be implemented
nationwide so that the benefits of concepts like Academic
Bank of Credit, multiple entry-exit etc. can be realized
effectively. This paper discussed the impact of NEP on HEIs
in Madhya Pradesh and simultaneously it also addresses
various issues and challenges faced by stakeholders in the
state. Despite the fact that learners and educators are facing
various challenges in implementation of NEP, this research
also highlights the Suggestion and recommendation for
inclusive, quality and equitable education in Madhya
Pradesh. The systematic implementation of the proposed
policies is possible by creating multi-disciplinary, degree
offering, autonomous higher education institutions with
students belonging to different disciplines at UG, PG, and
research levels is very difficult to manage but as students
are guided by highly committed teachers, experiential
learning, holistic development through vocational skills,
mathematical thinking and 21stcentury skills like artificial
intelligence and coding skills, larger goal is to make learners
truly global citizens who are future-ready.
Acknowledgment s: The authors are thankful to
Department of Higher Education (DHE), Government of
Madhya Pradesh and UGC New Delhi.
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Abstract - The collection, services and users of college and university libraries are different from other type of libraries.
Use of Information Technology has changed the information handling activities in modern libraries. Now a day the
process of automation by using e-Granthalaya software in government colleges and universities has become fast.
There are several reasons for automating the library activities especially for saving the time of a reader. In this review
discussion about various issues related to the automation of college and university libraries in Madhya Pradesh

Keywords : Library Automation, Information Communication Technology, Library Software.

Introduction - A library is a temple of learning. It is a
knowledge centre; it is the hard-disk vital that stores the
images of History the confusion of the contemporary and
keeps blank shelves for the hope of the progeny. Such
confusion of the contemporary is further confounded when
they double every eight hours and such prodigious doubling
means a spatial squeeze, as there are four time increase
of the living habitants every day. Well, the concerns of this
researcher-librarian if not that paramount, like trying to make
space for singularities, is yet in magnitude and immensity
even of the now a virtually insurmountable task. This
considering the need to operate within the web of the given
limited infra-structural facilities.

Next comes the problem of dissemination and here
one would like to homologies the sensibilities of a UGC
and an INFLIBNET who too having walked the same road,
burnt mid-night oil like this researcher too. It is this thought
that provoked the researcher, a librarian by habit to take
his first few steps in the area of automation and make his
core concern the study of e-Granthalaya software that
promises in potential possibilities. e-Granthalaya is a digital
platform developed by National Center for Informatics,
Ministry of Electronics and Information Technology,
Government of India for Automation and Networking of
Government and Semi-Government Libraries. The platform
offers a complete ICT solution for library computerization
with integrated library management software, a digital library
module, a cloud hosting environment and a library portal
(OPAC) with integrated NICSI implementation services and
support. e-Granthalaya is helpful in transforming traditional
libraries into e-libraries with digital library services and
providing various online services to members through a

one-stop access system.

E-Granthalaya was started as an in-house project at
‘Karnataka State Centre of NIC, Bangalore’ and the first
version of the software was designed for the Public Libraries
in the State. Later, NIC HQs ‘Library and Information
Services Division‘ took over the designing of the software
where library professionals were involved in the designing
process and, thus, improved the software with enhanced
user interface and simplified the workflow of library functions
so that it can suit all kinds of libraries.

Some of the salient features of the e-Granthalaya are:

1. Cloud-Ready Application with Mass Deployment
Architecture.

2. We can connect any type of DBMS to Postgre SQL,
an open-source DBMS, even if it is hosted on NIC
Cloud.

3. The multi-Tenant application connects multiple
databases with Single-Signup across libraries.

4. Well scalable with more virtual machines and other
cloud resources.

5. Well secured app with audit with well-written
documentation.

6. Supports multitasking and can be opened in different
browsers with many windows.

7. Integration with MAIL/SMS/Smart Card/Barcode/RFID/
AADHAR.

E-Granthalaya provides a range of pre-defined reports
and statistical analysis options to help libraries generate
insights and track their collection usage, circulation trends,
and other key metrics. It's important to note that the actual
content in the e-Granthalaya software would vary from one
library to another based on their specific collections and
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holdings. Libraries can customize the software to suit their

needs and add their own content, such as digital resources,

local databases, and other materials unique to their

collections. If we have access to a library that uses e-

Granthalaya, we can explore their online catalogue or visit

the library’s website to browse their specific collection and

available resources.

Import ance of the review: Perhaps there is no

comprehensive document that exclusively deals with the

college and university libraries of Madhya Pradesh. The

present work represents the first attempt made with regard

to the study of the subject on a comprehensive scale and,

as such is an original and a significant contribution to the

existing knowledge. This study, it is hoped, will be of vital

importance not only to the practicing librarians and scholars

but also for the intellectuals’, students, policy makers and

the government. Also the recommendations made by the

researcher will provide necessary guidelines for the proper

growth of newly established and developing libraries,

besides helping the already developed libraries in

rationalization their functions in certain fields.

Objectives of the review: The objectives of the study are-

1. Tofind out the status and position of libraries and other
supporting staff.

2. Toidentify library collection.

3. Tofind out the areas of library automation.

4. To find out problems in automation of libraries.

Outline of the structure:  Following modules are important

for this structure:

Database administrator

Cluster admin

Library administrator

Master data

Books acquisition

Cataloging

Circulation

Serials

Search and reports

Literature review

Review of literature fundamentally refers to the origin of

the subject, the theoretical foundations of the subject and

the methodological application for content research. Review

of Literature thus entails a search for all available literature

on the subject. It is the most significant search in the

research process. It is also a tool that is interactive and

able of feedback. The review of literature provides key inputs

to have derived outputs in the appropriate direction. The

search for a literature needless to iterate thus is primarily a

knowledge exercise. Review of Literature in origin is an

academic concept. Itis the basic premise in all researches

catering to academic purposes. Although one might think

of novels and poetry when we hear the word “literature”, in

terms of review of the literature, “the literature” means the

works consulted in order to understand and investigate the

research problem. It is a presentation of the subject which

©CoNoO~wWNE

has been discussed and analysed earlier at different places,
different times and in different manners. It is known as a
Review of Literature because it provides a brief account of
the research conducted in the past. Review itself expresses
the fact that it relates to the gist or an abstract of what has
been completed earlier. Further, review of literature is not
a description. It is not necessarily a narration of the
repetitions of conclusions of past research. The researcher
is expected to be careful in reviewing the literature; ideally
it begins with a reading of past theses and dissertations,
journals article, books, conference proceedings and or
officially published documents. Review of literature must
carry authenticity in nature, meaning that any literature
published without supporting reference, evidence or
document should not be regarded for review of literature.
In the review of literature size is insignificant and depth is
significant.

Review of Literature is a basically the search for
available literature. It is the most significant search in the
research process. Only after having identified the research
problems, it is easy to locate literature review. It is also a
tool that is interactive and able of feedback. The review of
literature provides key inputs to have derived outputs in the
appropriate directions. The search for a literature needless
to iterate thus is primarily a knowledge exercise.

Sources:

Journal articles: These are good especially for up-to-date
information. It must be borne in mind though that it can
take up to two years to publish articles and so there is a
shelf-life. They are frequently used in literature reviews
because they offer a relatively concise, up-to-date format
for research, and further as all reputable journals are
refereed (i.e. editors publish only the most relevant and
reliable research). Books: Books tend to be less up-to-
date as it takes longer for a book to be published than for a
journal article. Good books however have a longer shelf -
life and this must be remembered.

Conference proceedings: These can be useful in
providing the latest research, or research that has not been
published. They are also helpful in providing information
on the people who are currently involved in research, and
so can be helpful in tracking down other work by the same
researchers. Government/Corporate report s: Many
government departments and corporations/ commissions
carry out research. Their published findings can provide a
useful source of information, as usually their canvas is large.
Newsp apers: Since newspapers are generally intended
for a general (not specialized) audience, the information
they provide will be for a limited use only for literature
reviews. Yet, they may prove useful as they are more helpful
as providers of information about recent trends, discoveries
or changes, e.g. announcing changes in government policy,
but then one should then search for more details on the
information in other sources.

Review of National Article
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Library Automation: This Research paper has been written
by T.A.V. Murthy, Director of INFLIBNET, in CALIBER-2003.
Information technology has been one of the major factors
causing changes in the way people communicate, locate,
retrieve, and use information. The impact of automation on
the library is quite obvious as it has created new types of
work, prompted redefinition of certain functions, influenced
interpersonal relationships, and transformed traditional
organizational structures into new institutional entities. This
paper has been given detail of MARC and OCLC’s
automation project and also Resource sharing, beginning
of INFLIBNET, objective of INFLIBNET etc. To bring the IT
culture in the universities and automate the university
libraries INFLIBNET with the support of UGC has spent
several crores of rupees by giving the initial grant and
subsequent grant for five years to these universities. This
helped the libraries substantially to procure the hardware
and software for library automation activities. The university
libraries faced difficulty with the use of software for its day
to day operations. Though there are many commercial
software available, but they have individual limitations. The
libraries participating in INFLIBNET faced difficulty in easy
transfer of data to INFLIBNET for Union Database. Hence
many universities suggested INFLIBNET should make an
attempt in software development for academic libraries.
Comprehensive library software has been designed and
developed suited to the Indian Academic Libraries. The
SOUL software is updated time to time and compatible with
international standard. INFLIBNET has also initiated two
major projects Retrospective Conservation of Collection and
Document Delivery Services. In this paper Authors very
beautifully described all information services of INFLIBNET.
INFLIBNET centre, in its initial phase has focused on the
building up the IT infrastructure for the participating libraries,
and preparing them to accept the change brought about by
the information technology. In conclusion authors conclude
that, to be successful in the present century, libraries have
to more proactive and more customer service oriented. It
is observed that there was a lack of leadership and
enthusiasm among the libraries and librarian in the
beginning. However the situation in the university system
has now changed. They have realized the importance of
centre like INFLIBNET and need for Resource sharing and
automation.

University Library Automation Scenario— A Study : This
paper focuses on University Library Automation for only
three universities at M.P. This is unique in nature and shows
that academic libraries are empowered by INFLIBNET
programme, which is a boon to the academic environment.
The study was conducted through questionnaire based on
survey. A structured questionnaire with multiple choice and
open ended questions, designed according to the
objectives, was distributed to the University Libraries with
request to fill it. They were properly filled and returned. The
data in the questionnaire was analysed and interpreted in

suitable manner. In this paper authors give 11 tables of
data analysis, on the basis of certain conclusions here
presented. It is evident from the records of the university
libraries, that there is recession in progress. Budget cuts,
reduction of staff size; delay in other resources allocations
is the common features. The academic libraries are far
behind in providing technological and qualitative service to
the users compared to others. The INFLIBNET programme
is an Oasis in the dwindling future of libraries. The strength
of document resources is encouraging in the university
libraries. But, more infrastructural facilities are required by
the libraries for automation. The technical knowledge to
library professionals has been imparted on priority basis.
The requirement for hardware and software is high in
university libraries. The present facilities are quite
inadequate. The automation work in the library is at infancy,
but, encouraging. To reemphasis, the INFLIBNET
programme is a boon to academic libraries.

Library automation sof tware p ackagesin India: A study
of the cataloguing modules of Alice for Windows, Libsys
and Virtua, The present article discusses the salient features
of cataloguing module of three such packages, namely, Alice
for Windows, Libsys and Virtua and their acceptability in a
developing nation. Introduction of computers in libraries has
immensely enhanced the effectiveness of library services
including efficient organization and retrieval of information
activities. Since the information technology has been applied
to libraries, one of the greatest challenges before the library
managers is the selection of a good library automation
software package which can cater to the needs of a
particular library. The selection of relevant software is an
important step in the library automation process. In any
library automation system, cataloguing module is an
important module as it caters to the needs of data base
creation of library holdings. The three packages are
integrated with several modules. For the present study, only
the cataloguing module has been studied. In this article
authors give cataloguing module comparison of 12
characteristics of software. The study of the three software
packages namely Alice for Windows, Libsys and Virtua
reveals that each package has got its own capabilities and
limitations. If AfW has a unique feature of tracing a
document at a particular location in the library (Map facility),
Virtua supports Unicode Standards. This facility makes
Virtua to deal with the library collection in many different
languages especially oriental one. While AfW and Virtua
run on selected platforms, Libsys has got its uniqueness to
run on any platforms which makes Libsys one of the most
popular Indian library software. The powerful data entry
facility in Libsys provides option to import data in MARC
and non-MARC formats from established bibliographic
databases. Cataloguing module of Libsys also includes
Catalogue production, Catalogue maintenance, Catalogue
cards generation, Thesaurus Construction, Authority files,
etc. It however remains the decision of the individual library
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to select software that serves its requirements in the best
way.
Discussion: Beginning with an introduction to Education,
which served to locate the nation, also spiritually, the
researcher went on to locate the self in the context of the
modern nation -State. The role of the University in the
national educational Project was looked into next and this
paved the way for looking at education and related
development as the purview of the library. A detailed look
meant a definition of the aims, objectives and goals of a
university library that had the dual task of preserving the
Heritage and Dissemination of Knowledge. Such
Knowledge as it was made available at different times, when
different conditions persisted, meant an adoption of different
tools for the understanding of such differential locations.
The researcher thus divided the knowledge repository of
the country and studied them principally in two phases, i.e.,
knowledge centers before the arrival of the colonialist and
knowledge centres after the fact of colonialism up to the
Post-Colonial period. An in-depth study of the association
of Indian Universities 1925, the Monitoring Institutions, the
Establishment and Development of the UGC, 1956 and also
a review of Boards were undertaken before looking at the
larger national Policy on Education (New) 1986.
Conclusion: This researcher has not only been faithful to
the dictates of the seven golden tasks but had taken
recourse to all the available suggestions, methods and
inputs that were considered significant. Every instance of a
finding was checked, re-verified with certain other
parameters and other sources depending upon the nature
of subject and tool of verification. For instance, a study of
inspiring texts has not been merely appropriated with a
cloudy head of absolute fascination but one where inspiring
texts had been doubly verified in the contexts of certain
other tools which would annunciate a new significance for
it before it being naturalised as part of this researcher’s
own attempt. Further, the method and methodology adopted
for review were made manifest as part of process, indented,
so that it stays not as a mere plagiarised text for the one
and for the other to glorify an earlier finding. Further,
whatever been the source only the positive deflections been
studied.
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Abstract - In accordance with International Organization for Standardization and American Society for Testing and
Materials standards, nanoparticles are particles of sizes ranging from 1 to 100 nanometer with one or more dimensions.
The nanoparticles are usually classified into the organic, inorganic and carbon occupying particles in nanometric scale
that has improved properties compared to larger sizes of respective materials. The nanoparticles show enhanced
properties such as high reactivity, strength, surface area, sensitivity, stability, etc. Because of its small size nanoparticles
are synthesized in a number of research and commercial applications that are divided into three main types namely
physical, chemical and mechanical processes that have seen significant progress over time. This paper introduces a
review of nanoparticles, their types, structures, combinations, methods of classifying characters and their use in the

field of the environment.
Keywords:

Nanoparticles, Synthesis methods and Applications.

Introduction - Nanomaterials, by definition, have one or
more dimensions in the nanometer scale range and
subsequently show novel properties from their bulk
materials. The synthesis, characterization and application
of nanoparticles are among the most important sections of
the wide range of nanotechnology fields that fall under the
general “nanotechnology” umbrella. In recent years,
nanoparticles have been the focus of researchers in this
field because the transition from microparticles to
nanoparticles has resulted in drastic changes in the physical
and chemical properties of materials. Among many other
features, the most important features at the nanoscale are,
first of all, the small size of the particles, which leads to an
increased surface area-to-volume ratio and consequently
to enter the domain where quantum effects predominate.
Second, an increase in the surface area to volume ratio
leads to an increase in the dominance of surface atoms of
the nanoparticle over its interior. Nanoparticle synthesis is
a complex process and therefore a wide range of techniques
are available to produce different types of nanoparticles.
The resultis that it is impossible to generalize to all currently
available synthesis techniques. However, broadly speaking,
all these techniques essentially fall into three categories:
vapor condensation, synthesis by chemical reaction, and
solid-state processes such as milling. Not only pure
nanoparticles but also hybrid or coated nanoparticles can
be synthesized using the above-mentioned techniques.
Initially researchers studied single nanoparticles because
such particles have much better properties than bulk

materials. Later, in the late 1980s, researchers found that
heterogeneous, composite or sandwich colloidal
semiconductor particles have better efficiency than their
corresponding single particles; in some cases, they also
develop some new properties [1-3]. As recently as the early
1999s, researchers synthesized concentrated multilayer
semiconductor nanoparticles with a view to improving the
properties of semiconductor materials.

Safety in nano-technology is a very important theme
that needs to be addressed in order to determine the
boundary between adverse and normal. For example, the
main issue with the safety and efficacy of nanomaterials in
environmental and medical contexts is uncertainty. This
uncertainty cut across many fields of human sectors. Most
forms of calculation in these fields deal with calculable risk
— for instance, dose effects in toxicology and related
researches. A lot of the issues around social acceptance
revolve around the difficulties of dealing with uncertainty.
Many of these issues will only be resolved through large
scale population studies either through longitudinal cohort
studies or big data linkage.

Techniques Of Nanop article Synthesis And
Characterization : In general, core/shell nanoparticles are
synthesized using a two-step process, first the synthesis
of the core and the second the synthesis of the shell.
Synthesis techniques of core/shell nanoparticles can be
classified into two types based on the availability of core
particles: the core particles are synthesized and systems
with proper surface modification for coating the shell
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material [4, 5] are included separately. Core particles are
synthesized in situ, and this is followed by coating of shell
material [6, 7]. In the first method, after the core particles
are synthesized separately, purified by continuous washing,
and dried, they then pass through the appropriate surface.
Modifications for coating shale material in the reaction
mixture for shale formation. In the second method, core
particles are first synthesized using appropriate reactants
in the presence of growth inhibitors and/or surface
modifiers; then after core formation is complete, more
reactants are added to form shell particles in situ [8]. As a
result shale material is selectively deposited on the modified
core surface and core/shell particles are formed. The basic
advantage of outer core synthesis is that the core particles
are available in pure form and therefore less prone to
impurities on the core surface. Whereas, in situ synthesis,
the main problem is that some impurities from the reaction
media may be trapped between the core and the shell layer.
The most important step during the synthesis of core/shell
particles is to maintain a uniform coating and to control the
thickness of the shell. Some of the various synthetic
methods for core/shell particles used by different research
groups are precipitation [9] polymerization [10]. Although
many researchers have attempted to control shell thickness
and uniform coating using these methods, the methods are
still not well established, and proper control is very difficult.
The main difficulties are: agglomeration of core particles in
the reaction media, preferential formation of individual
particles of shell material instead of core coating, incomplete
coverage of the core surface, and control of the reaction
rate. Typically, for the main surface modification purposes,
surface active agents and polymers are often used by
various research groups. These surfactants or polymers
can change the surface charge and selectivity of the core
particles. So that the shell material can be selectively
deposited on the core surface to form a uniform and fully
coated core/shell particle.

The characterization of core / shell nanoparticles is
important due to the presence of shell material in the spinal
area; therefore, proper character separation is always
required in both the context and the shell. Many of the
characterization methods used are similar to those used
for individual particles, but one procedure may not be
sufficient. The most important measurement methods used
for basic core / shell are those that measure size, shell
thickness, basic and over-analysis, visual properties, and
thermal stability among others. Therefore, standard
measurement techniques such as fluorescent light
dispersion, electron microscopy scanning, electron
microscopy transmission, thermal gravimetric analysis, X-
ray photoelectron spectroscopy, photoluminescence, and
high-performance UV-vis spectroscopy .

Microscopic analysis is a common and reliable method
of direct visualization of different types of nanoparticles.
Scanning electron microscopy is the most common

microscopic method used to analyze the size and structure
of nanoparticles. It can reach a magnitude of 10°%-10°
However, in the core / shell nanoparticles, it is difficult to
distinguish between the main material and the shell, as it
can only produce a high-resolution image. But when SEM
is connected to X-ray spectroscopy dissecting energy, it
can be used for basic shell site analysis. Recently FESEM
(field-emission SEM), which can achieve a much higher
magnification than conventional SEM, proved to be useful.
Highly enlarged FESEM images can provide information
about whether the shell surface is smooth or hard. Smooth
surfaces may occur when shell material molecules are
directly propagated in the spinal cord due to various
nucleation. However, the surface of the shell becomes hard
when the size of the small shell, uniform or nonuniform
shell coating, the lattice edges of the shell material, etc.

Light structures are generally more sensitive to any
local changes in the nanocrystal; as a result they may give
indirect ideas about the adhesion of shell material to the
spinal area. UV vis spectroscopy is a common
spectroscopic method used to analyze different types of
nanoparticles. In particular, those who have the ability to
absorb energy in the UV vis area provide a absorbing
spectrum in the region. In the contextual nanoparticle / shell
characteristic, UV vis is used to compare each spectra of
core, shell, and core / shell material. Fluorescence or
photoluminescence spectroscopy is also used as an
important means of distinguishing the elements of objects,
such as semiconductor objects, with fluorescence
structures. In both UV and PL spectra, the intensity and
frequency of wavelengths change after coating. In addition,
with increasing stiffness of the shell material, the stiffness
and high wavelength are transferred to those of the shell
material. However, UV or PL spectroscopy provides the
most indirect support for the shell arrow in the spinal cord.

Light, electrons, or neutrons dispersed in materials are
one of the major mechanisms for the division of hanopatrticle
particles either in colloidal form or in powder form. Dynamic
light scattering, sometimes called photon correlation
spectroscopy or quasi-elastic light scattering is another
major method used to measure the exact particle size in
the nanoparticle formation. By measuring the particle size
before and after coating, the size of the shell can be
measured [11-13]. Indirect evidence of the rate of basic
land conversion can also be obtained by measuring the
strength of key particles in solution [14]. This method
provides a hydrodynamic range of particles.

Thermal gravimetric analysis is another method used
to show the thermal stability of compounds. TGA analysis
of weight loss measurement and differential temperature
analysis gives the thermal profile of any object as the
temperature rises. This process is also used to support the
removal of organic core from the core particles / shell during
the formation of empty particles [15 - 17].

Applications: Core/shell nanopatrticles have many potential
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and exciting applications in the biomedical field. Although
over more than a decade some applications have already
been developed there are major applications still at the
innovation stage [18]. In the biomedical field, core/shell
nanoparticles are mainly used for controlled drug delivery,
for bioimaging, for cell labeling, as biosensors, and in tissue
engineering applications[19] etc. Recently, the performance
of drug delivery systems has improved enormously because
of the development of controlled release of drugs over the
more traditional uncontrolled release. Advances in this area
have become easier and more precise because of
nanotechnology developments. Simultaneously, very
specific drug delivery is now possible to a particular location
inside the body or to an organ in what is called “targeted
delivery”. The combination of these two approaches can
be exploited for targeted drug delivery at a specific location
with controlled release. Therefore, in order to further
improve the drug delivery system, some crucial properties
of the free drugs such as solubility, in vivo stability,
pharmacokinetics, and biodistribution must be considered.
The overall efficacy can be improved by using suitable
nanoparticles with increasing drug selectivity toward the
targeted tissue [20].

Magnetic particles coated with a functional material
such as a noble metal, semiconductor, or appropriate oxide
increase the physical properties (optical, catalytic activity,
electrical, magnetic, and thermal) of the combined particles
compared with the pure core particles [21]. Nanosized metal
oxides (MgO, CaO) have destructive adsorption capacity
of halogenated hydrocarbons and organophosphorous
compounds but a coating of a transition metal oxide onto
the original metal oxide increases the destructive adsorption
capacity several fold. Similarly, the catalytic conversion of
CO to CO, by Fe,O,-coated Au nanoparticles supported
on SiO, was studied by Yin et al. [22]. Their results showed
that the conversion efficiency is more than that for Au alone
supported on SiO,.They also found that the efficiency
increases with preheating of the catalyst but that excess
heating can decrease the efficiency mainly because of the
increase in percentage of Au metal and crystalline nature
of the Fe,O,. The conversion efficiency of the Au/Fe,O,
particles is improved because of the presence of the support
material. In addition, results show that the percent
improvement is almost independent of the nature of the
support material (SiO,, C, Fe,0O,) except for TiO,. Similarly,
a porous stable silica coating on metal cores (Fe, Co, Ni,
Ru) increases the core stability. Normally, because of the
synergetic effect, bimetallic core/shell mnanoparticles show
better catalytic activity compared with the single pure
metallic nanoparticles. Bimetallic core/shell nanopatrticles,
especially Au/Pd, Au/Ag, Au/Pt, Pt/Pd, and Co/Pt are used
as catalysts in a range of reactions. Core/shell nanoparticles
with either core or shell made of a semiconductor or a metal
are equally important in the electronics field. Polymeric
materials are easy to process, but these materials have

low dielectric constant. On the other hand, ceramic
materials have high dielectric constants but are more difficult
to process. Interestingly, a combination of these two
materials in the form of core/shell with ceramic core and a
thin polymer shell increases the dielectric constant
compared with the pure polymer. At the same time, it
renders them more easily process able. Because of their
high capacitance these materials are used in electronics.
Similar to other applications, here the basic advantage of
the core/shell particles is the shell material coating the core
surface, which increases the colloidal stability and prevents
photo degradation of the core particle. Among the different
inorganic materials used, silica is the most common one.
Silica is an inert material and hence does not affect the
redox reaction of the core material. Instead it just blocks
the core particle so that the colloidal stability of the particle
increases.

In addition, the silica shell is optically transparent so
that chemical reaction of the core particle can be easily
studied spectroscopically. In addition, it reduces the bulk
conductivity of the metal core particle thus preventing the
photocatalytic degradation of the polymeric materials. Silica
shells are also used to modulate the position and intensity
of the colloidal metal surface plasmon adsorption band.
The main application of the carbon coating on the metal or
metal oxide nanoparticles is to increase the core particle
stability with a subsequent increase in catalytic properties,
biocompatibility, and nontoxicity. Organic/silica core/shell
nanoparticles combine the properties of both the polymeric
(e.g., flexibility, ductility, dielectric) and silica components
while including some additional special or novel properties,
which are a result of their special microstructures. These
have potential use in many fields: plastics, rubbers,
coatings, inks, etc. [23].

Some import ant applications of nanotechnology are:

Water Purification: The availability of clean, safe water is
fundamental to the sustenance of life and it is important to
health, environment, and economy. As the global population
increases, the demand for water increases and an adequate
supply of water becomes great concern especially, in water-
stressed areas, leading to the exploration of unconventional
sources of water such as seawater and wastewater. The
current water purification technologies are therefore
gradually becoming inadequate for meeting the need for
safe water. Anumber of technologies like filtration, reverse
osmosis, germicidal lamps, chlorination, and ozonation
which are modified forms of 19th and 20th-century
inventions are being deployed to purify water. These
technologies are, however, becoming inadequate for water
treatments as more than 1000 new industrial wastes that
were not envisaged at the conceptual and design stage of
these technologies are released into the environment
annually. Consequently, new technologies that adequately
address the current challenges of water purification are not
negotiable. These technologies, among other things, should
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effectively remove the contaminants, be economically
viable, environmentally friendly and energy less intensive.
Health Care: The application of nanotechnology in health
care is known as nanomedicine. Applications of
nanotechnology in medicine include prevention, diagnosis,
treatment, follow-ups of diseases, drug delivery, therapy
and disinfection.

Transport ation: Transportation involves the conveyance
of people, goods and other things over macroscale
distances. The role of transportation in economic
development cannot be overemphasized. An effective
transportation system requires a sustainable facility for the
conveyance of goods and people and is expected to be
safe, durable and economical. There are several
opportunities for the application of nanotechnology to
adequately meet these requirements in the transportation
industry. Although nanotechnology involves use of
phenomena on atomic and molecular scale to offer
structures and materials that perform tasks that would be
impossible if the materials in their usual macroscopic form
were rather used, the technology is relevant in the process
of providing, operating and managing the needed
infrastructure that allow vehicles to travel; maintenance of
the routes and management of the vehicles that make use
of the routes.

Environment al Bioremediation: Several daily human
activities, industrial processes, and agriculture inherently
release chemicals and harmful substances into the
environment. At sufficient concentrations, these chemicals
and harmful substances disrupt the ecosystem and have
destructive effects on humans and organisms in the
environment. In the bid to address environmental
contamination issues, several environmental remediation
technologies have been developed and bioremediation
proves to be more effective and reliable because of its eco-
friendly features.

Electronics: The currently predominant electronic
technology for manufacturing chip is known as lithography
or etching and is based on Moore’s law which permits
enhanced functionality, a higher speed of computations,
savings in raw materials, weight, and power consumption
through continued miniaturization of electronic devices. It
is opined that in the nearest future, the technology will no
longer be sufficient to handle the demand for new chips as
there is a limit to the extent of miniaturization and improved
performance attainable through Moore’s law.

Energy: Nanotechnology is being used and is being
considered for increased sustainability of the energy sector.
Nanotechnology has the capability to provide cleaner and
more efficient supplies and usage of energy. Even though
not all applications of nanotechnology in the energy sector
necessarily affect energy transmission directly; they,
however, possess the potential for reducing the need for
electricity, natural gas and other fossil fuels. In the energy
sector, nanotechnology plays significant roles in the areas

of lighting, heating, renewable energy, energy storage, fuel
cells, and hydrogen power generation and storage.
Conclusion: The present review explores to assert
whereby the research field of core/shell nanoparticles has
been expanding into a new dimension over the former two
decades. Finally this field will continue to produce
development discoveries for the synthesis, properties,
modification and applications of this advanced class of
nanomaterials. Future generations of core / shell
nanoparticles will showcase many new structures that will
lead to new applications with improved performance. The
core / shell nanoparticles are generally known for better
stability, for their ability to protect the core material in the
environment, to improve physical and chemical properties,
to improve semiconductor structures, to facilitate
biofunctionalization, etc. Most of the exciting new findings
show that there is a wide range in biomedical use such as
controlled drug delivery and release, targeted drug delivery,
bioimaging, cell measurement, biomedical sensors, testing,
immune testing and much more. In the near future,
innovation has the potential to improve the treatment of
cancer and many other life-threatening diseases.
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Abstract - In this paper we discuss together the social implications and ubiquitous impact of semiconductor devices
in today’s life throughout every corner of the world. It is our intention to show tangible examples on how high-technology
electron devices have improved the quality and conditions of human life, while helping to preserve a sustainable and
greener environment. We present here a compilation of several different applications, where high-technology or state-
of-the-art electron devices make it possible to save vast amount of energy in several areas; from more energy efficient
lighting, control of motors, scaling down to the plethora of electronic systems that are prevalent in modern society and
have changed the manner in which we interact with others at the local and global levels. We intend to show how new
materials or fabrication steps, incorporated in the manufacture of high-technology electron devices, have been combined
to produce solutions that reach far beyond the microprocessor’s mainstream. Applications beyond the highly integrated
processors, which are the main driving force of high-technology electron devices, have been shown to be highly
effective in several fields, such as energy conversion, biosignal monitoring, human health, medicine, and drinking

water monitoring and decontamination, to list just a few examples.
Keywords: Semiconductor materials, Electronics, Semiconductor devices.

Introduction - The properties of semiconductor materials
make possible numerous technological wonders, including
transistors, microchips, solar cells, and LED
displays.Without transistors and integrated circuits made
of semiconductors, much of modern life would be very
different. No hand-held electronic games would entertain
children for hours. No bar-code readers would speed
checkout lines and compile inventories at the same time
and no computers would handle tasks at work and home,
nor would microprocessors control the operations of cars,
planes, and space vehicles. The revolution in electronics
that made such wonders possible began in 1947. That year
Walter H. Brattain, John Bardeen, and William B. Shockley,
working together at Bell Labs, made the first transistor. Their
research led to a smaller, lighter, and more durable
replacement for the vacuum tube, an innovation widely
adopted in the 1920s. Vacuum tubes could amplify electrical
signals in radios and record players and serve as the on-
off switch necessary for the binary code employed in
computers. The transistor, eventually more efficient and
much smaller, could do this and more [1-3].

Transistors, and many other electronic devices, are
made of semiconductors — materials that conduct
electricity only weakly under certain conditions. Radar
technology, developed during World War 11, used
semiconductors, germanium and silicon, to detect short-

wave radio signals. Although the theory on which the Bell
Labs scientists based their work was largely the product of
the 1920s and 1930s, the wartime experience of purifying
these elements and exploring their electronic properties
brought the three scientists to the threshold of their
invention. The first transistor was a point-contact transistor,
in which contact was made between a piece of germanium
and three wires. Shortly thereafter Shockley invented the
more reliable junction transistor, a “sandwich” of two types
of germanium (N and P) produced by adding small amount
of impurities. Silicon became the preferred material for
making transistors; its ability to form a dioxide layer easily
also made today’s integrated circuits possible [4].

An integrated circuit, or IC, contains many transistors
and other devices on a single “chip” of silicon. Jack S. Kilby
of Texas Instruments made the first IC in 1958. In 1959
Fairchild’s Jean Hoerni invented the planar process, which
Robert Noyce, another Fairchild scientist, used to produce
a chip that, unlike Kilby's, did not require any external wiring:
the circuit is printed in the dioxide layer. In 1960 Dawon
Kahng and Matrtin Atalla of Bell Labs created the first metal
oxide semiconductor (MOS), or field effect, transistor, the
kind of transistor most used today. Like planar processing
and integrated circuits, MOS transistors transformed the
semiconductor electronics industry. In 1965 Gordon Moore,
a co-founder of both Fairchild and Intel, predicted that the
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number of transistors that would fit on a given area of silicon
would double every year. In 1975 he modified this to every
two years — stills an astonishing prediction that has thus
far proved accurate [5-8].

In effects first observed in the 1870s, some
semiconductors respond to light by producing an electric
current (the photovoltaic effect) or becoming able to conduct
current (the photoelectric effect). Photovoltaic (solar) cells
are used to provide electrical power to remote locations,
on satellites, and, in combination with storage batteries,
for some outdoor lighting. Still other semiconductors give
off light when they gain electrons. Gallium arsenide and
aluminium phosphate, which were developed in the 1960s,
are made into the light-emitting diodes (LEDs) used as
displays in digital clocks, microwave ovens, and countless
other electronic devices. Those same materials can be
shaped to form a reflecting cavity that amplifies and directs
the light it produces, creating a semiconductor laser.
Semiconductor lasers are often paired with photoelectric
cells in automatic doors, burglar alarms, bar-code readers,
and fiber-optic communications devices [9].

Classification of Semiconductors:  Semiconductors may
be classified broadly as:

[.  Intrinsic semiconductor

[I. 1. Extrinsic semiconductor

Intrinsic semiconductor:  There are two ways to define
an intrinsic semiconductor. In simple words, an intrinsic
semiconductor is one which is made up of a very pure semi-
conductor material. In more technical terminology it can
stated that an intrinsic semiconductor is one where the
number of holes is equal to the number of electrons in the
conduction band. The forbidden energy gap in case of such
semiconductors is very minute and even the energy avail-
able at room temperature is sufficient for the valence elec-
trons to jump across to the conduction band. Another char-
acteristic feature of an intrinsic semiconductor is that the
Fermi level of such materials lies somewhere in between
the valence band and the conduction band. In case you
are not familiar with the term Fermi level, it refers to that
level of energy where the probability of finding an electron
is 0.5 or half. If a potential difference is applied across an
intrinsic semiconductor, electrons will move towards posi-
tive terminal while holes will drift towards negative termi-
nal. The total current inside the semiconductor is the sum
of the current due to free electrons and holes. If the tem-
perature of the semiconductor increases, the number of
hole-electron pairs increases and current through the semi-
conductor increases. If temperature falls, the reverse hap-
pens.

Extrinsic semiconductor:  These are semiconductors in
which the pure state of the semiconductor material is de-
liberately diluted by adding very minute quantities of impu-
rities. To be more specific, the impurities are known as
dopants or doping agents. It must be kept in mind that the
addition of such impurities is really very minuscule and a

typical dopant could have a concentration of the order of 1
part in a hundred million parts or it is equivalent to 0.01
ppm. The materials chosen for doping are deliberately cho-
sen in such a manner that either they have 5 electrons in
their valence band, or they have just 3 electrons in their
valence band. Accordingly such dopants are known as pen-
tavalent or trivalent dopants respectively. The type of dopant
also gives rise to two types of extrinsic semiconductors
namely P-type and N-type semiconductors. A pentavalent
dopant such as Antimony are known as donor impurities
since they donate an extra electron in the crystal structure
which is not required for covalent bonding purposes and is
readily available to be shifted to the conduction band. This
electron does not give rise to a corresponding hole in the
valence band because it is already excess, therefore upon
doping with such a material, the base material such as
Germanium contains more electrons than holes, hence the
nomenclature N type intrinsic semiconductors. On the other
hand when a trivalent dopant such as Boron is added to
Germanium additional or extra holes get formed due to the
exactly reverse process of what was described in the up-
per section. Hence this dopant which is also known as ac-
ceptor creates a P-type semiconductor. Hence electrons
are the majority carriers (of current) in N-type while holes
are minority carriers. The reverse is true of P-type semi-
conductors. Another difference is that whereas the Fermi
level of intrinsic semiconductors is somewhere midway
between the valence band and the conduction band, it shifts
upwards in case of N-type while it drifts downward in case
of P-type due to obvious reasons.

Applications of Semiconductors

Electronic Devices: Semiconductors are the materials that
conduct electric current, can be easily regulated, and can
act as both insulators and conductors. These qualities have
made semiconductors useful in the field of electronics.
Semiconductor devices are all around us. They can be
found in just about every commercial product we contact,
from the family car to the pocket calculator. Today
semiconductor devices are omnipresent in a wide range of
industries, including computers, communications,
aerospace, manufacturing, agriculture, and healthcare.
Semiconductors have made electronic devices — such as
MP3 players, HDTVs / TVs, CD players, computers, and
cell phones —smaller, cheaper, faster, and more reliable.
Science and industry also depend heavily on semiconductor
devices. Research laboratories use these devices in all sorts
of electronic instruments to perform tests, measurements,
and numerous other experimental tasks. Industrial control
systems and automatic telephone exchanges also use
semiconductors. Even today heavy-duty versions of the
solid-state rectifier diode are being use to convert large
amounts of power for electric railroads. Of the many different
applications for solid-state devices, space systems,
computers, and data processing equipment are some of
the largest consumers.
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Solar Cells: Now-a-days most of the solar cells the
absorption of photons, as a results of the generation of the
charge carriers, and the subsequent separation of the
photo-generated charge carriers take place in
semiconductor materials. Therefore, the semiconductor
layers are the most important parts of a solar cell and they
form the central part of the solar cell. There are a number
of different semiconductor materials that are suitable for
the conversion of photons energy into electrical energy. The
crystalline silicon (c-Si) solar cell, which dominates the PV
market at present, has a simple structure, and provides a
superior example of a typical solar cell structure.
Telecommunications: The telecommunications industry
is growing larger than ever mainly due to the demand for
faster information transfer. Fiber optic communication is
rapidly becoming the backbone for voice, video, and internet
data transfer. As this industry matures, the components for
broadband fiber networking undergo continuous research
and development. These components include VCSEL and
edge-emitting lasers, thin-film DWDM filters and
waveguides for multiplexing/demultiplexing, EDFA and
Raman amplifiers, photodiode detectors, and more. Thin
films are critical to the performance of these devices.
Spectroscopic ellipsometry (SE) is uniquely suited to
measure both film thickness and refractive index at telecom
wavelengths in the infrared.

Computers: Semiconductors are one of the most important
enabling technologies for digital computers. They are the
foundation of all modern electronic devices which use
circuitry. These materials were first introduced to computing
to solve issues related to vacuum tubes used in analog
computers. The tubes would often leak, and the metals used
to transmit electrons within them would frequently burn out.
Semiconductors did not suffer these issues. Semiconductor
materials conduct electrons in an entirely different manner
than metals, causing them to avoid burn out. Unlike vacuum
tubes, semiconductors did not need to warm up over long
periods of time prior to use. Additionally, they required far
less space than a series of vacuum tubes. The first
semiconductor based transistor was made in 1947. The
first integrated circuit based on semiconductor technology
followed shortly after, in 1959. All the semiconductor
materials are not used in computers. The material which
has become the standard semiconductor for circuitry is
silicon. Silicon is the most abundant element in the earth’s
crust, and is accessible from almost anywhere on earth.
This makes silicon inexpensive, driving down the cost of
computers and other technological devices. Some
computers use other semiconductor materials to achieve
faster electron conduction speeds. An example is
germanium with a small concentration of arsenic impurities.
While this material achieves faster conduction rates, its cost
is significantly higher than silicon [10-19].

Conclusion: Semiconductor materials have had an
unprecedented impact on society, driving the advancement

of technology across diverse industries. From integrated
circuits to solar cells, these materials continue to transform
the way we live and interact with the world. These materials
may be considered as the information carrier of our times.
In the history of information there were two revolutions
(approximately 500 years apart). The first was that of Johan
Gutenberg who made information available to many, the
other is the invention of the transistor. Currently the global
amount of information doubles every year. Many things we
are taking for granted (such as, e.g., computers, Internet
and mobile phones) would not be possible without silicon
microelectronics. Electronic circuits are also presentin cars,
home appliances, machinery, etc. Optoelectronic devices
are equally important in everyday life, e.g., fiber optic
communications for data transfer, data storage, digital
cameras, etc. Since the beginning of semiconductor
electronics the number of transistors in an integrated circuit
has been increasing exponentially with time. As researchers
strive to push the boundaries of what is possible with
semiconductors, we can look forward to a future filled with
even more remarkable innovations and breakthroughs
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