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Hyderabad, India; eSchool of Pharmacy, Vishwakarma University, Pune, India; fDepartment of Microbiology,
Dr. Babasaheb Ambedkar Marathwada University Sub-campus, Osmanabad, India

ABSTRACT
New 1,2,3-triazoles bearing biphenoloxymethyl and acetanilido moieties (5a-
5l) have been synthesized, starting from 4-phenylphenol (1) following click
chemistry approach. The synthesized compounds have been thoroughly char-
acterized by their 1H NMR, 13C NMR and HRMS spectral data. These com-
pounds were evaluated for their in vitro antitubercular activity against
Mycobacterium tuberculosis H37Rv and antimicrobial activity against patho-
genic microbia. Among the screened compounds, 5a and 5i have displayed
notable antitubercular activity with MIC 25mg/mL. Compounds 5a, 5b, 5c,
5g, 5i and 5 l have shown effective inhibition against most of tested patho-
gens. Molecular docking results of compounds 5a and 5i show the binding
modes of the synthesized compounds into the active site of mycobacterial
enoyl reductase. The synthesized compounds have also been analyzed for
their ADME properties. By considering all these results, the present research
work will offer a promising lead series for discovery of emerging potent anti-
tubercular agents.
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Introduction

Tuberculosis (TB) is an infectious disease caused by pathogen, Mycobacterium tuberculosis
(MTB).1 Tuberculosis is now found in every corner of the globe and is the second largest infec-
tious disease, creating severe public health problem. Tuberculosis primarily targets lungs and then
other organs namely; intestine, meninges, bones, joints, and almost every other organ.2 Despite
its known etiology, tuberculosis still remains one of the most threatening health problems glo-
bally, claiming more than two million fatalities each year with almost nine million new cases.3

The currently practised DOTS (Directly observed Treatment, short-term) therapy needs longer
duration for treatment and therefore, the pathogenic strains, responsible for tuberculosis have
acquired resistance to drugs.4 New forms of tuberculosis like multi drug-resistant tuberculosis
(MDR-TB), extensively drug-resistant tuberculosis (XDR-TB) and totally drug-resistant tubercu-
losis (TDR-TB) have emerged.5 Therefore, most of the chemists focuses on the syntheses of
library of new analogues of existing drugs or new chemical entities with hope to obtain better
antitubercular activity.

In search of potent antitubercular agents, nitrogen-containing heterocycles particularly, 1,2,3-
triazoles are gaining immense importance due to their broad spectrum applications in different
areas such as bioconjugations, surface sciences, polymers, biochemical, supramolecular chemistry
and pharmaceuticals.6 Among the various 1,2,3-triazoles, 1,4-disubstituted-1,2,3-triazole deriva-
tives have been receiving serious attention because of their diverse pharmacological activities such
as antimicrobial,7 antibacterial,8 antitubercular,9 antidiabetic,10 anticancer,11 and antiviral.12

Literature survey also revealed that 1,2,3-Triazole and its derivatives have also been used as vari-
ous enzyme inhibitors against histone deacetylase, alkaline phosphatase, cysteine protease and
acetylcholinesterase.6 1,2,3-Triazole scaffold is an attractive prototype, as it is remarkably stable
under oxidative/reductive conditions, enzymatic degradation and is capable to exhibit hydrogen
bonding, dipole-dipole moments and p-stacking interactions.13 These unique features of 1,2,3-tri-
azole have increased its importance in the field of medicinal chemistry as they bind with the bio-
logical targets with high affinity due to its improved solubility.14

1,2,3-triazole is also reported as a core structural moiety in several important antifungal agents
viz. Fluconazole, Itraconazole, Voriconazole and Ketoconazole.15 These aforementioned broad
and potent activities of triazole and its derivatives have established them as pharmacologically
active scaffolds.

Owing to the therapeutic significance of 1,2,3-triazoles, in recent years a library of 1,2,3-tria-
zoles have been synthesized and their antitubercular and antimicrobial activities reported.16–19

Some molecules possessing antitubercular activity are shown in Figure 1.
Keeping in view the therapeutic significance of triazoles for developing new leads possessing

excellent antitubercular and antimicrobial activities,20–25 here, we have decided to design and syn-
thesize the titled compounds, 2-(4-(([1,10-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phe-
nylacetamides (5a-5l) and to evaluate them for in vitro antitubercular activity against
Mycobacterium tuberculosis H37Rv and antimicrobial activity against potent bacterial and fungal
pathogens.

Experimental

General

Chemicals and solvents were procured from Merck and S. D. fine chem. Melting points were
determined in open capillary and are uncorrected. Reactions were monitored by thin layer
chromatography (TLC) on silica gel plates (GF 254) using UV light to visualize the course of the
reactions. 1H NMR spectra and 13C NMR spectra were recorded on Bruker Avance 300–500 (FT-
NMR) and Bruker DRX-300 instruments, respectively, using CDCl3 and DMSO-d6 as solvent.
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Chemical shifts are reported in d ppm with TMS as internal standard. High-resolution mass spec-
tra (HRMS) were obtained using the Agilent 6520 (Q-TOF) ESI-HRMS instrument. Routine mon-
itoring of reaction was performed by TLC using 0.25mm E. Merck precoated silica gel TLC
plates (60 F254) hexane:ethyl acetate as eluent.

Synthesis of 4-(prop-2-yn-1-yloxy)-1,1’-biphenyl (1)18

Off white solid, yield 82%, M.P.: 83–85 �C.

General procedure for the synthesis of 2-(4-(([1,1’-biphenyl]-4-loxy)methyl)-1H-1,2,3-triazol-1-
yl)-N-phenylacetamides (5a-5l)
In a round bottom flask, 4-(prop-2-yn-1-yloxy)-1,10-biphenyl (1) (0.0024mol) and freshly pre-
pared substituted 2-azido-N-phenylacetamides (2a-2l) (0.0024mol) were stirred in presence of
copper sulfate (20mol%) and sodium ascorbate (20mol%) in PEG-400: H2O (1:1). The progress
of the reaction was monitored by thin layer chromatography using ethyl acetate: hexane (3:7) as
solvents. After stirring for 4h, the reaction mass was poured in ice cold water. The obtained solid
was filtered, washed with water and crystalized from ethanol:DMF.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamide (5a)
White solid, yield 93%, M.P.: 240–241 �C; IR (KBr) cm�1: 3390, 2870, 2354, 1665, 1365, 1225,
1032, 852, 691; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.23 (s, 2H, NCH2), 5.36 (s, 2H,
OCH2), 7.07–7.63 (m, 14H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H), 10.46 (s, 1H, amido-
NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.8 (NCH2), 61.7 (OCH2), 115.8, 119.8, 124.9,
126.8, 126.8, 127.3, 128.3, 129.4, 129.4, 133.4, 139.0, 140.4, 143.1, 156.3, 164.7 (C¼O); HRMS
(ESI)þ calcd. for C23H21N4O2 [MþH]þ: 385.1620, found 385.1130.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(2-tolyl)acetamide (5b)
White solid, yield 90%, M.P.: 260–262 �C; IR (KBr) cm�1: 3250, 2980, 2354, 1670, 1604, 1492,
1224, 996, 745, 562; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 2.24 (s, 3H, CH3), 5.23 (s, 2H,
NCH2), 5.41 (s, 2H, OCH2), 7.11–7.62 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H),
9.79 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 18.4 (CH3), 52.6 (NCH2),
61.7 (OCH2), 115.8, 125.3, 126.1, 126.6, 126.8, 126.8, 127.3, 128.3, 129.4, 131.0, 132.2, 133.5,

Figure 1. 1,2,3-triazoles containing Bioactive molecules.
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136.1, 140.7, 143.1, 158.3, 164.9 (C¼O); HRMS (ESI)þ calcd. for C24H23N4O2 [MþH]þ:
399.1776, found 399.1818.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(3-tolyl)acetamide (5c)
White solid, yield 89%, M.P.: 210–211 �C; IR (KBr) cm�1: 3351, 2972, 2361, 1662, 1586, 1348,
1214, 1028, 728, 580; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 2.28 (s, 3H, CH3), 5.23 (s, 2H,
NCH2), 5.34 (s, 2H, OCH2), 6.90–7.63 (m, 13H, merged signals, Ar-H), 8.27 (s, 1H, triazolyl-H),
10.38 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 21.7 (CH3), 49.2 (NCH2),
61.7 (OCH2), 115.7, 117.0, 120.8, 125.1, 126.8, 127.2, 127.3, 128.3, 129.3, 129.4, 133.5, 138.7,
138.9, 140.4, 143.7, 158.3, 164.7 (C¼O); HRMS (ESI)þ calcd. for C24H23N4O2 [MþH]þ:
399.1776, found 399.1824.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-tolyl)acetamide (5d)
Off white solid, yield 92%, M.P.: 240–242 �C; IR (KBr) cm�1: 3136, 2868, 2361, 1661, 1496, 1214,
1028, 1006, 819, 506; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 2.26 (s, 3H, CH3), 5.23 (s, 2H,
NCH2), 5.35 (s, 2H, OCH2), 7.13–7.64 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H),
10.40 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 21.0 (CH3), 52.8 (NCH2),
61.7 (OCH2), 115.7, 119.8, 126.8, 126.9, 127.3, 128.4, 129.5, 129.9, 133.4, 133.4, 136.4, 140.3,
143.1, 158.3, 164.5 (C¼O); HRMS (ESI)þ calcd. for C24H23N4O2 [MþH]þ: 399.1776, found
399.1794.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(2-chlorophenyl)acetamide (5e)
White solid, yield 87%, M.P.: 224–225 �C; IR (KBr) cm�1: 3146, 2960, 2354, 1668, 1593, 1261,
1168, 1045, 790, 685, 556; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.25 (s, 2H, NCH2), 5.48 (s,
2H, OCH2), 7.15–7.78 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H), 10.02 (s, 1H,
amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.6 (NCH2), 61.7 (OCH2), 115.8, 126.5,
126.8, 126.8, 126.9, 127.3, 128.1, 128.3, 129.4, 130.2, 133.5, 134.8, 140.4, 143.2, 143.4, 158.3, 164.5
(C¼O); HRMS (ESI)þ calcd. for C23H19ClN4O2 [MþH]þ: 419.1230, found 419.1276.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(3-chlorophenyl) acetamide (5f)
White solid, yield 85%, M.P.: 165–168 �C; IR (KBr) cm�1: 3146, 2970, 2354, 1679, 1598, 1377,
1220, 1168, 1022, 824, 528; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.25 (s, 2H, NCH2), 5.40 (s,
2H, OCH2), 7.09–7.80 (m, 13H, merged signals, Ar-H), 8.30 (s, 1H, triazolyl-H), 10.69 (s, 1H,
amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.6 (NCH2), 70.2 (OCH2), 115.6, 118.1,
119.2, 124.0, 126.6, 126.7, 127.2, 128.2, 129.2, 131.1, 133.3, 133.6, 140.2, 140.2, 143.0, 158.1, 165.1
(C¼O); HRMS (ESI)þ calcd. for C23H19ClN4O2 [MþH]þ: 419.1230, found 419.1273.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-chlorophenyl)acetamide (5 g)
Pale yellow solid, yield 92%, M.P.: 225–227 �C; IR (KBr) cm�1: 3252, 2945, 2361, 1668, 1605,
1504, 1377, 1220, 1168, 1022, 824, 528; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.24 (s, 2H,
NCH2), 5.37 (s, 2H, OCH2), 7.15–7.64 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H),
10.61 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 57.5 (NCH2), 75.1 (OCH2),
120.5, 126.2, 131.5, 131.7, 132.1, 132.6, 132.9, 133.1, 134.2, 134.2, 138.2, 142.6, 145.1, 163.0, 169.7
(C¼O); HRMS (ESI)þ calcd. for C23H19ClN4O2 [MþH]þ: 419.1230, found 419.1279.
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2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(3-methoxyphenyl) acetamide (5h)
White solid, yield 86%, M.P.: 192–194 �C; IR (KBr) cm�1: 3306, 2937, 2354, 1674, 1598, 1502,
1220, 999, 790, 533; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 3.73 (s, 3H, OCH3), 5.23 (s, 2H,
NCH2), 5.36 (s, 2H, OCH2), 6.66–7.63 (m, 13H, merged signals, Ar-H), 8.29 (s, 1H, triazolyl-H),
10.47 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 55.6, 61.7 (NCH2), 70.4
(OCH2), 105.6, 109.9, 112.1, 115.7, 126.8, 126.9, 127.3, 128.3, 129.4, 130.3, 133.5, 140.2, 143.2,
158.3, 160.2, 164.2 (C¼O); HRMS (ESI)þ calcd. for C24H22N4O3 [MþH]þ: 415.1725, found
415.1782.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-methoxyphenyl) acetamide (5i)
Off white solid, yield 91%, M.P.: 242–244 �C; IR (KBr) cm�1: 3203, 3134, 2354, 1668, 1604, 1523,
1220, 1040, 795, 533; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 3.73 (s, 3H, OCH3), 5.23 (s, 2H,
NCH2), 5.33 (s, 2H, OCH2), 6.90–6.93 (d, 2H, J¼ 8Hz, Ar-H), 7.15–7.17 (d, 2H, J¼ 8Hz, Ar-H),
7.49–8.28 (m, 9H, merged signals, Ar-H), 8.32 (s, 1H, triazolyl-H), 10.37 (s, 1H, amido-NH); 13C
NMR (100MHz, DMSO-d6) d ppm ¼ 57.7, 61.6 (NCH2), 79.7 (OCH2), 114.6, 115.7, 121.4, 126.8,
127.3, 128.4, 129.5, 132.1, 133.4, 140.3, 143.0, 156.1, 158.3, 164.2 (C¼O); HRMS (ESI)þ calcd. for
C24H22N4O3 [MþH]þ: 415.1725, found 415.1768.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-fluorophenyl)acetamide (5j)
Off white solid, yield 88%, M.P.: 223–225 �C; IR (KBr) cm�1: 3146, 2971, 2354, 1668, 1502, 1231,
1027, 824, 790, 533; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.23 (s, 2H, NCH2), 5.36 (s, 2H,
OCH2), 7.15–7.70 (m, 13H, merged signals, Ar-H), 8.32 (s, 1H, triazolyl-H), 10.55 (s, 1H, amido-
NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.7 (NCH2), 61.7 (OCH2), 115.7, 116.2, 121.6,
121.7, 126.8, 126.8, 127.3, 128.3, 129.4, 133.4, 140.3, 143.1, 158.3, 164.7 (C¼O); HRMS (ESI)þ

calcd. for C23H19FN4O2 [MþH]þ: 403.1526, found 403.1568.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-bromophenyl)acetamide (5k)
Pale yellow solid, yield 89%, M.P.: 222–223 �C; IR (KBr) cm�1: 3150, 2966, 2354, 1668, 1604,
1372, 1226, 1034, 830, 790, 539; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.23 (s, 2H, NCH2),
5.37 (s, 2H, OCH2), 7.14–7.63 (m, 13H, merged signals, Ar-H), 8.29 (s, 1H, triazolyl-H), 10.65 (s,
1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.8 (NCH2), 61.6 (OCH2), 115.7,
116.0, 121.8, 126.8, 126.8, 127.3, 128.3, 129.5, 132.3, 133.4, 138.3, 140.3, 143.1, 158.3, 165.0
(C¼O); HRMS (ESI)þ calcd. for C23H19BrN4O2 [MþH]þ: 463.0725 and found 463.0770.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-1-morpholino ethanone (5 l)
Green solid, yield 80%, M.P.: 268–270 �C; IR (KBr) cm�1: 3152, 2983, 2356, 1668, 1598, 1220,
1068, 998, 790, 558; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 3.46–3.47 (m, 2H, morphinyl ring-
H), 3.51–3.54 (m, 2H, morphinyl ring-H), 3.58–3.59 (m, 2H, morphinyl ring-H), 3.64–3.65 (m,
2H, morphinyl ring-H), 5.21 (s, 2H, NCH2), 5.49 (s, 2H, OCH2), 7.13–7.63 (m, 9H, merged sig-
nals, Ar-H), 8.13 (s, 1H, triazolyl-H); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 45.3, 51.2
(NCH2), 61.8 (OCH2), 66.5, 115.8, 126.8, 126.9, 127.3, 128.3, 129.4, 133.4, 140.4, 143.0, 158.3,
165.0 (C¼O); HRMS (ESI)þ calcd. for C21H23N4O3 [MþH]þ: 379.1725, found 379.1773.

Results and discussion

A convenient synthetic path has been developed to obtain the titled compounds, 2-(4-(([1,10-
biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamides (5a-5l), starting from
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4-phenylphenol by following click chemistry. 4-Phenylphenol has been condensed with propargyl
bromide in the presence of K2CO3 in DMF to afford desired starting material biphenyloxymethyl
ethyne (1). It was then allowed to interact with substituted 2-azido-N-phenylacetamides (2a-2l) in
the presence of CuSO4 (3) and sodium ascorbate (4) as catalyst in PEG-400: H2O (1:1) for 4 h to
yield the cyclo addition titled products, 2-(4-(([1,10-biphenyl]-4-loxy)methyl)-1H-1,2,3-triazol-1-
yl)-N-phenylacetamides (5a-5l) (Scheme 1) with better to excellent yields. The physical data of
the compounds (5a-5l) is recorded in Table 1.

These synthesized compounds were thoroughly characterized by their 1H NMR, 13C NMR and
HRMS spectral data. The IR spectrum of compound 5a has shown characteristic peak at
1566 cm�1 which corresponds to the C¼N bond. The 1H NMR spectrum of one of the represen-
tative compound 5a displays peaks at d 5.23, 5.36, 8.28 and 10.46 ppm, as four singlets due to the
NCH2, OCH2, triazolyl-H and amido-NH, respectively, and a multiplet in the region d 7.07 to
7.63 ppm due to the merged signals of 14 aromatic-H. The presence of three characteristics car-
bon signals are observed at d 52.8, 61.7 and 164.7 ppm in 13C NMR spectrum of compound 5a,
owing to the signals of NCH2, OCH2 and amido carbon group, respectively. The HRMS spectrum
of compound 2-(4-(([1,10-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamide 5a
showing [MþH]þ ion peak at m/z 385.1130 for its molecular formula C23H20N4O2, confirming
the formation of a 1,2,3-triazole ring. The detailed experimental procedures and spectral data of
all the new compounds (5a-5l) are given in the supplementary materials.

Antitubercular activity

The newly synthesized compounds (5a-5l) were evaluated for their in vitro antitubercular evalu-
ation against Mycobacterium tuberculosis H37Rv. It is evident from Table 1 that most of synthe-
sized compounds have shown moderate antitubercular activity compared to standard drug,
rifampicin. Among the newly synthesized compounds 5a and 5i were found to be active against
Mycobacterium tuberculosis H37Rv. The compound 5a have phenyl acetamido moiety shown MIC
25mg/mL. The compound 5i with 4-methoxy phenyl acetamido moiety has also displayed moder-
ate inhibitory activity with MIC 25 mg/mL.

Antimicrobial activity

The antimicrobial activity of the synthesized compounds (5a-5l) was evaluated against potent bac-
terial and fungal pathogens. The antimicrobial activity of the synthesized compounds was deter-
mined by the agar well diffusion method.26 Fluconazole and tetracycline were used as internal
references for antifungal and antibacterial activities, respectively. Among the synthesized com-
pounds, 5a, 5b, 5c, 5 g, 5i and 5 l have shown effective inhibition against all pathogens. Activity

Scheme 1. Synthesis of new 2-(4-(([1,1’-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamides (5a-5l).
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of compounds 5b and 5 g against E. coli, S. typhi and S. boydii was noteworthy. Compound 5 l
also showed good activity against S. boydii and S. cerevisiae. Compound 5 l was found to be active
against fungal pathogens, S. cervisiae and C. albicans (Table 2).

Table 1. Physical data and antitubercular activity of newly synthesized compounds (5a-5l).

Compound Structures M. P. (o C) Yields (%) MIC (mg/mL)

5a 240–241 93 25

5b 260–262 90 >25

5c 210–211 89 >25

5d 240–242 92 >25

5e 224–225 87 >25

5f 165–168 85 >25

5g 225–227 92 >25

5h 192–194 86 >25

5i 242–244 91 25

5j 223–225 88 >25

5k 222–223 89 >25

5l 268–270 80 >25

MIC values of Isoniazid and Rifampicin is 0.1 and 0.2lg/mL, respectively.

POLYCYCLIC AROMATIC COMPOUNDS 7



Minimum inhibitory concentration (MIC)

In this present study, the MIC was determined for the most potent selected antimicrobial com-
pounds 5a, 5b, 5c, 5 g, 5i and 5 l. MIC was deduced by following the method and guidelines of
Clinical and Laboratory Standard Institute (CLSI). The results are recorded in Table 3.

Docking analysis

Promising level of anti-tubercular activities demonstrated by the two compounds 5a and 5i in the
in vitro cell-based assay prompted us to perform molecular docking studies to elucidate their
plausible mechanism of antitubercular activity, which could serve as potential starting points for
structure-based lead optimization. Mycobacterial enoyl-ACP-reductase (FabI/ENR/InhA) plays a
crucial role in the fatty acids elongation cycle, a step essential for mycolic acid biosynthesis
through the mycobacterial type II fatty acid biosynthesis pathway.20 Mycolic acids are very long
chain a-alkyl b-hydroxy fatty acids (C74-C90) covalently linked to arabino-galactan which forms
the major component of the mycobacterial cell wall. These acids provide protection from com-
monly used antibiotics, and are also significantly responsible for mycobacterial virulence.
Inhibition of InhA efficiently helps to kill Mycobacterium tuberculosis under aerobic and anaer-
obic conditions by blocking the biosynthesis of this vital cell wall component i.e. mycolic acid
and consequential cell lysis.27 Furthermore, literature survey demonstrated the potential of tria-
zolyl scaffolds to inhibit mycobacterial InhA. This encourages the selection of target to evaluate
the binding affinity of titled compounds toward the crucial cell wall.28–32 Molecular docking study

Table 2. Antibacterial and antifungal activities of synthesized 1,2,3-triazoles (5a-5l).

Compounds!Bacterial Pathogens# 5a 5b 5c 5d 5e 5f 5g 5h 5i 5j 5k 5l
Tetracycline

as Standard (mm)

S. typhi ATCC 9207 26 16 12 06 02 01 14 06 06 03 03 10 33
E. aerogenes ATCC 13048 15 06 10 01 00 10 15 02 05 00 01 06 29
B. subtilis ATCC 6633 07 05 13 00 00 00 09 01 04 00 00 06 32
B. cereus ATCC 1177 12 05 14 01 03 08 20 06 10 01 00 05 33
P. aerogenosa ATCC 9027 05 06 09 02 00 01 10 00 09 02 01 06 32
S. abony NCTC 6017 07 07 12 02 00 05 13 02 06 00 02 06 32
E. coli ATCC 8739 16 09 08 01 01 10 14 00 05 02 03 05 29
S. aureus ATCC 6538 06 06 10 03 03 02 14 08 05 01 00 13 29
S. boydii ATCC 12034 05 11 13 02 00 15 23 03 14 02 00 15 34

Compounds!Fungal Pathogens# 5a 5b 5c 5d 5e 5f 5g 5h 5i 5j 5k 5l
Fluconazole as
Standard (mm)

S. cerevisiae ATCC 9763 05 07 06 01 01 00 15 02 06 01 02 15 30
A. niger ATCC 16404 08 06 05 02 00 03 06 01 04 01 01 04 30
C. albicans ATCC 10231 06 06 06 00 02 02 05 00 07 01 00 13 30

Diameter of zone of inhibition is given in millimeters (mm).

Table 3. MIC Values in mg/mL of most potent compounds.

Compounds !
Pathogens# 5a 5b 5c 5g 5i 5l Tetracycline Fluconazole

S. typhi 60 80 150 120 350 320 20 NA
B. subtilis 340 450 220 300 900 450 35 NA
B. cereus 170 460 170 70 280 530 30 NA
E. coli 110 230 280 160 600 550 25 NA
S. aureus 530 490 330 150 570 190 20 NA
S. boydii 600 180 230 40 130 140 20 NA
S. cerevisiae 550 510 650 130 340 130 NA 12
A. niger 410 620 850 470 850 630 NA 08
C. albicans 560 610 720 520 370 290 NA 30

NA: Not applicable.
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was carried out using the standard protocol implemented in the GLIDE (Grid-based Ligand
Docking with Energetics) module of the Schrodinger molecular modeling package33 to predict the
binding modes of 5a and 5i into the active site of InhA.34–37 Firstly, the molecular docking proto-
col was validated by extracting the co-crystallized ligand from the protein complex and re-docked
into the active site. An overlay of the docked pose over the X-ray conformation showed that
molecular docking protocol could reproduce the experimental binding mode with an RMSD of
less than 0.1 Å (Figure S1 in supporting information).

From the ensuing docked conformations, it is observed that both the triazole analogues (5a -
Figure 2 and 5i - Figure 3) are deeply embedded into the active site of InhA with significant
affinity (docking score: �8.957 (5a) and �8.594 (5i)) engaging in multiple bonded and non-
bonded interactions with the residues lining the active site. Interestingly, they could accommodate
well at the same site as the co-crystallized ligand with similar network of non-bonded and
bonded interactions (Figure S2 in supporting information). Quantitative estimates of the per-resi-
due interactions (Table 4 in supporting information) reveal that both compounds are stabilized
within the active site through an extensive network of significant Van der Waals interactions
with Leu218, Ile215, Ile194, Pro193, Ala191, Tyr158, Ala157, Met155 and Met103 residues via
biphenyl-4-yloxy methyl component while the 1,2,3-triazole nucleus showed similar interactions

Figure 2. Binding mode of compound 5a into the active site of mycobacterial enoyl reductase (InhA).

Figure 3. Binding mode of compound 5i into the active site of mycobacterial enoyl reductase (InhA).
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with Met199, Gly192, Phe149, Met147 and Ser94 residues. The N-phenyl acetamide side chain in
compound 5a and N-(4-methoxyphenyl) acetamide side of compound 5i have shown significant
Van der Waals interactions with Lys165, Met161, Asp148, Phe97, Gly96, Ile95, Ile21, Ser20 and
Gly14 residues lining the active site of InhA. The enhanced binding affinity of these two com-
pounds were also attributed to an equally significant array of electrostatic interactions observed
with Glu220, Glu219, Glu210, Gly209, Gly192, Ala191, Lys165, Pro156 and Ser94 residues. These
balanced set of steric and electrostatic interactions were major determinants in the binding of 5a
and 5i to the active sites of InhA, which were further complimented by prominent hydrogen-
bonding interactions observed between the amide oxygen (-CONH-) and Lys 165 residue.
Compound 5a showed an additional hydrogen bond with Ile94 through the ether linkage (-O-)
while compound 5i has displayed a close pi-pi (p- p) stacking interactions between the biphenyl
component and the Tyr158 residue contributing additionally to the stability of 5a and 5i within
the active site of InhA. These hydrogen-bonding and the pi-pi (p-p) stacking interactions serve as
‘anchor’ to guide the 3D orientation of ligand into the active site and facilitate the steric and elec-
trostatic interactions with the enzyme. These results suggest that biphenyloxy tethered amide
linked 1,2,3-triazoles possess promising binding affinity toward this crucial Mtb target InhA pro-
viding scope for structure-based lead optimization.

In silico ADME prediction

Good efficacy and an acceptable ADME (absorption, distribution, metabolism and excretion) pro-
file are the most important properties of any successful drug. ADME properties prediction is one
of the widely known pharmacokinetic parameters for the prediction of the oral bioavailability of
any drug. Therefore, here we have predicted the in silico ADME properties of the newly synthe-
sized 2-(4-(([1,10-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamides (5a-5l).

In this study, we have calculated the aforementioned properties and Lipinski’s rule of five38 of
newly synthesized compounds using Molinspiration online property calculation toolkit.39 A com-
pound is considered an orally active drug as well as obeys the Lipinski’s rule of five if there is
only one violation observed out of the following four criteria’s: miLog P (octanol-water partition
coefficient) �5, molecular weight �500, number of hydrogen bond acceptors �10 and number of
hydrogen bond donors �5. Other than this absorption (% ABS) of all the derivatives of the series
was calculated by the formula,40

% ABS ¼ 109� 0:345 � TPSAð Þ

Table 4. Pharmacokinetic parameters for in silico ADME prediction of 1,2,3-triazoles (5a-5l).

Entry % ABSa TPSAb (A2) n-ROTBc MVd MWe miLogPf n-ONg n-OH NHh
Lipinski
violationsi

Drug likeness
model score

Rule - - - - <500 �5 <10 <5 �1 –
5a 85.18 69.05 7 331.66 384.43 5.37 5 1 0 0.49
5b 85.18 69.05 7 345.19 398.46 6.21 5 1 0 0.77
5c 85.18 69.05 7 345.19 398.46 6.24 5 1 0 0.32
5d 85.18 69.05 7 345.19 398.46 6.05 5 1 0 0.42
5e 85.18 69.05 7 349.54 418.88 6.34 5 1 0 0.93
5f 85.18 69.05 7 349.54 418.88 6.37 5 1 0 0.49
5g 85.18 69.05 7 357.20 418.88 5.59 6 1 1 1.02
5h 81.99 78.28 8 357.20 414.46 5.43 6 1 0 0.34
5i 81.99 78.28 8 341.52 414.46 5.84 5 1 0 0.20
5j 85.18 69.05 7 381.34 402.42 7.00 5 1 0 0.78
5k 85.18 69.05 7 348.46 463.33 5.69 5 1 1 0.62
5l 85.18 69.05 6 353.39 378.42 5.85 5 1 0 0.34
aPercentage Absorption; bTopographical polar surface area; cNumber of rotatable bonds; dMolecular volume; eMolecular
Weight; fLipophilicity; gNo. of hydrogen bond acceptors; hNo. of hydrogen bond acceptors; iNumber of violations.
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Furthermore, the drug-likeness model score (a collective property of physicochemical proper-
ties, pharmacokinetics and pharmacodynamics of a compound is represented by a numerical
value) of synthesized compounds (5a-5l) were computed by MolSoft software.41

It was observed from Table 4 that most of the predictions were within the acceptable range.
All the synthesized compounds exhibited very good % ABS ranging from 81.99 to 85.18% and
results are shown in Table 4. Drug likeness score were also calculated in order to achieve bio-
logical activity of compound. Most of the compounds from the synthesized series showed positive
drug likeness score. Results showed that the compounds possess average to good potential for the
development as orally active drug molecules.

Conclusions

New 1,2,3-triazoles bearing biphenoloxymethyl and acetanilido moieties (5a-5l) have been suc-
cessfully synthesized with good yields by following click chemistry. All the synthesized com-
pounds were evaluated for their in vitro antimicrobial activity against nine and three different
strains of bacterial and fungal pathogens, respectively. The bioactivity results shows that com-
pounds 5a, 5b, 5c, 5 g, 5i and 5 l exhibited effective inhibition against various screened pathogens.
In addition to this, we have also screened all the compounds for their in vitro antitubercular
activity against Mycobacterium tuberculosis H37Rv. Among the series, compounds 5a and 5i were
acts as active antitubercular agent with MIC value 25 mg/mL. Furthermore, molecular docking
investigation supports the most active compounds, which provides a valuable insight into the
plausible mechanism of antitubercular action. Moreover, ADME properties of the synthesized
compounds have shown good drug-like properties and therefore, the newly synthesized com-
pounds can be acts as potent therapeutic agents.
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ABSTRACT
New 1,2,3-triazoles bearing biphenoloxymethyl and acetanilido moieties (5a-
5l) have been synthesized, starting from 4-phenylphenol (1) following click
chemistry approach. The synthesized compounds have been thoroughly char-
acterized by their 1H NMR, 13C NMR and HRMS spectral data. These com-
pounds were evaluated for their in vitro antitubercular activity against
Mycobacterium tuberculosis H37Rv and antimicrobial activity against patho-
genic microbia. Among the screened compounds, 5a and 5i have displayed
notable antitubercular activity with MIC 25mg/mL. Compounds 5a, 5b, 5c,
5g, 5i and 5 l have shown effective inhibition against most of tested patho-
gens. Molecular docking results of compounds 5a and 5i show the binding
modes of the synthesized compounds into the active site of mycobacterial
enoyl reductase. The synthesized compounds have also been analyzed for
their ADME properties. By considering all these results, the present research
work will offer a promising lead series for discovery of emerging potent anti-
tubercular agents.
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Introduction

Tuberculosis (TB) is an infectious disease caused by pathogen, Mycobacterium tuberculosis
(MTB).1 Tuberculosis is now found in every corner of the globe and is the second largest infec-
tious disease, creating severe public health problem. Tuberculosis primarily targets lungs and then
other organs namely; intestine, meninges, bones, joints, and almost every other organ.2 Despite
its known etiology, tuberculosis still remains one of the most threatening health problems glo-
bally, claiming more than two million fatalities each year with almost nine million new cases.3

The currently practised DOTS (Directly observed Treatment, short-term) therapy needs longer
duration for treatment and therefore, the pathogenic strains, responsible for tuberculosis have
acquired resistance to drugs.4 New forms of tuberculosis like multi drug-resistant tuberculosis
(MDR-TB), extensively drug-resistant tuberculosis (XDR-TB) and totally drug-resistant tubercu-
losis (TDR-TB) have emerged.5 Therefore, most of the chemists focuses on the syntheses of
library of new analogues of existing drugs or new chemical entities with hope to obtain better
antitubercular activity.

In search of potent antitubercular agents, nitrogen-containing heterocycles particularly, 1,2,3-
triazoles are gaining immense importance due to their broad spectrum applications in different
areas such as bioconjugations, surface sciences, polymers, biochemical, supramolecular chemistry
and pharmaceuticals.6 Among the various 1,2,3-triazoles, 1,4-disubstituted-1,2,3-triazole deriva-
tives have been receiving serious attention because of their diverse pharmacological activities such
as antimicrobial,7 antibacterial,8 antitubercular,9 antidiabetic,10 anticancer,11 and antiviral.12

Literature survey also revealed that 1,2,3-Triazole and its derivatives have also been used as vari-
ous enzyme inhibitors against histone deacetylase, alkaline phosphatase, cysteine protease and
acetylcholinesterase.6 1,2,3-Triazole scaffold is an attractive prototype, as it is remarkably stable
under oxidative/reductive conditions, enzymatic degradation and is capable to exhibit hydrogen
bonding, dipole-dipole moments and p-stacking interactions.13 These unique features of 1,2,3-tri-
azole have increased its importance in the field of medicinal chemistry as they bind with the bio-
logical targets with high affinity due to its improved solubility.14

1,2,3-triazole is also reported as a core structural moiety in several important antifungal agents
viz. Fluconazole, Itraconazole, Voriconazole and Ketoconazole.15 These aforementioned broad
and potent activities of triazole and its derivatives have established them as pharmacologically
active scaffolds.

Owing to the therapeutic significance of 1,2,3-triazoles, in recent years a library of 1,2,3-tria-
zoles have been synthesized and their antitubercular and antimicrobial activities reported.16–19

Some molecules possessing antitubercular activity are shown in Figure 1.
Keeping in view the therapeutic significance of triazoles for developing new leads possessing

excellent antitubercular and antimicrobial activities,20–25 here, we have decided to design and syn-
thesize the titled compounds, 2-(4-(([1,10-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phe-
nylacetamides (5a-5l) and to evaluate them for in vitro antitubercular activity against
Mycobacterium tuberculosis H37Rv and antimicrobial activity against potent bacterial and fungal
pathogens.

Experimental

General

Chemicals and solvents were procured from Merck and S. D. fine chem. Melting points were
determined in open capillary and are uncorrected. Reactions were monitored by thin layer
chromatography (TLC) on silica gel plates (GF 254) using UV light to visualize the course of the
reactions. 1H NMR spectra and 13C NMR spectra were recorded on Bruker Avance 300–500 (FT-
NMR) and Bruker DRX-300 instruments, respectively, using CDCl3 and DMSO-d6 as solvent.
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Chemical shifts are reported in d ppm with TMS as internal standard. High-resolution mass spec-
tra (HRMS) were obtained using the Agilent 6520 (Q-TOF) ESI-HRMS instrument. Routine mon-
itoring of reaction was performed by TLC using 0.25mm E. Merck precoated silica gel TLC
plates (60 F254) hexane:ethyl acetate as eluent.

Synthesis of 4-(prop-2-yn-1-yloxy)-1,1’-biphenyl (1)18

Off white solid, yield 82%, M.P.: 83–85 �C.

General procedure for the synthesis of 2-(4-(([1,1’-biphenyl]-4-loxy)methyl)-1H-1,2,3-triazol-1-
yl)-N-phenylacetamides (5a-5l)
In a round bottom flask, 4-(prop-2-yn-1-yloxy)-1,10-biphenyl (1) (0.0024mol) and freshly pre-
pared substituted 2-azido-N-phenylacetamides (2a-2l) (0.0024mol) were stirred in presence of
copper sulfate (20mol%) and sodium ascorbate (20mol%) in PEG-400: H2O (1:1). The progress
of the reaction was monitored by thin layer chromatography using ethyl acetate: hexane (3:7) as
solvents. After stirring for 4h, the reaction mass was poured in ice cold water. The obtained solid
was filtered, washed with water and crystalized from ethanol:DMF.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamide (5a)
White solid, yield 93%, M.P.: 240–241 �C; IR (KBr) cm�1: 3390, 2870, 2354, 1665, 1365, 1225,
1032, 852, 691; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.23 (s, 2H, NCH2), 5.36 (s, 2H,
OCH2), 7.07–7.63 (m, 14H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H), 10.46 (s, 1H, amido-
NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.8 (NCH2), 61.7 (OCH2), 115.8, 119.8, 124.9,
126.8, 126.8, 127.3, 128.3, 129.4, 129.4, 133.4, 139.0, 140.4, 143.1, 156.3, 164.7 (C¼O); HRMS
(ESI)þ calcd. for C23H21N4O2 [MþH]þ: 385.1620, found 385.1130.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(2-tolyl)acetamide (5b)
White solid, yield 90%, M.P.: 260–262 �C; IR (KBr) cm�1: 3250, 2980, 2354, 1670, 1604, 1492,
1224, 996, 745, 562; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 2.24 (s, 3H, CH3), 5.23 (s, 2H,
NCH2), 5.41 (s, 2H, OCH2), 7.11–7.62 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H),
9.79 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 18.4 (CH3), 52.6 (NCH2),
61.7 (OCH2), 115.8, 125.3, 126.1, 126.6, 126.8, 126.8, 127.3, 128.3, 129.4, 131.0, 132.2, 133.5,

Figure 1. 1,2,3-triazoles containing Bioactive molecules.
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136.1, 140.7, 143.1, 158.3, 164.9 (C¼O); HRMS (ESI)þ calcd. for C24H23N4O2 [MþH]þ:
399.1776, found 399.1818.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(3-tolyl)acetamide (5c)
White solid, yield 89%, M.P.: 210–211 �C; IR (KBr) cm�1: 3351, 2972, 2361, 1662, 1586, 1348,
1214, 1028, 728, 580; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 2.28 (s, 3H, CH3), 5.23 (s, 2H,
NCH2), 5.34 (s, 2H, OCH2), 6.90–7.63 (m, 13H, merged signals, Ar-H), 8.27 (s, 1H, triazolyl-H),
10.38 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 21.7 (CH3), 49.2 (NCH2),
61.7 (OCH2), 115.7, 117.0, 120.8, 125.1, 126.8, 127.2, 127.3, 128.3, 129.3, 129.4, 133.5, 138.7,
138.9, 140.4, 143.7, 158.3, 164.7 (C¼O); HRMS (ESI)þ calcd. for C24H23N4O2 [MþH]þ:
399.1776, found 399.1824.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-tolyl)acetamide (5d)
Off white solid, yield 92%, M.P.: 240–242 �C; IR (KBr) cm�1: 3136, 2868, 2361, 1661, 1496, 1214,
1028, 1006, 819, 506; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 2.26 (s, 3H, CH3), 5.23 (s, 2H,
NCH2), 5.35 (s, 2H, OCH2), 7.13–7.64 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H),
10.40 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 21.0 (CH3), 52.8 (NCH2),
61.7 (OCH2), 115.7, 119.8, 126.8, 126.9, 127.3, 128.4, 129.5, 129.9, 133.4, 133.4, 136.4, 140.3,
143.1, 158.3, 164.5 (C¼O); HRMS (ESI)þ calcd. for C24H23N4O2 [MþH]þ: 399.1776, found
399.1794.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(2-chlorophenyl)acetamide (5e)
White solid, yield 87%, M.P.: 224–225 �C; IR (KBr) cm�1: 3146, 2960, 2354, 1668, 1593, 1261,
1168, 1045, 790, 685, 556; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.25 (s, 2H, NCH2), 5.48 (s,
2H, OCH2), 7.15–7.78 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H), 10.02 (s, 1H,
amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.6 (NCH2), 61.7 (OCH2), 115.8, 126.5,
126.8, 126.8, 126.9, 127.3, 128.1, 128.3, 129.4, 130.2, 133.5, 134.8, 140.4, 143.2, 143.4, 158.3, 164.5
(C¼O); HRMS (ESI)þ calcd. for C23H19ClN4O2 [MþH]þ: 419.1230, found 419.1276.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(3-chlorophenyl) acetamide (5f)
White solid, yield 85%, M.P.: 165–168 �C; IR (KBr) cm�1: 3146, 2970, 2354, 1679, 1598, 1377,
1220, 1168, 1022, 824, 528; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.25 (s, 2H, NCH2), 5.40 (s,
2H, OCH2), 7.09–7.80 (m, 13H, merged signals, Ar-H), 8.30 (s, 1H, triazolyl-H), 10.69 (s, 1H,
amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.6 (NCH2), 70.2 (OCH2), 115.6, 118.1,
119.2, 124.0, 126.6, 126.7, 127.2, 128.2, 129.2, 131.1, 133.3, 133.6, 140.2, 140.2, 143.0, 158.1, 165.1
(C¼O); HRMS (ESI)þ calcd. for C23H19ClN4O2 [MþH]þ: 419.1230, found 419.1273.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-chlorophenyl)acetamide (5 g)
Pale yellow solid, yield 92%, M.P.: 225–227 �C; IR (KBr) cm�1: 3252, 2945, 2361, 1668, 1605,
1504, 1377, 1220, 1168, 1022, 824, 528; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.24 (s, 2H,
NCH2), 5.37 (s, 2H, OCH2), 7.15–7.64 (m, 13H, merged signals, Ar-H), 8.28 (s, 1H, triazolyl-H),
10.61 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 57.5 (NCH2), 75.1 (OCH2),
120.5, 126.2, 131.5, 131.7, 132.1, 132.6, 132.9, 133.1, 134.2, 134.2, 138.2, 142.6, 145.1, 163.0, 169.7
(C¼O); HRMS (ESI)þ calcd. for C23H19ClN4O2 [MþH]þ: 419.1230, found 419.1279.
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2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(3-methoxyphenyl) acetamide (5h)
White solid, yield 86%, M.P.: 192–194 �C; IR (KBr) cm�1: 3306, 2937, 2354, 1674, 1598, 1502,
1220, 999, 790, 533; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 3.73 (s, 3H, OCH3), 5.23 (s, 2H,
NCH2), 5.36 (s, 2H, OCH2), 6.66–7.63 (m, 13H, merged signals, Ar-H), 8.29 (s, 1H, triazolyl-H),
10.47 (s, 1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 55.6, 61.7 (NCH2), 70.4
(OCH2), 105.6, 109.9, 112.1, 115.7, 126.8, 126.9, 127.3, 128.3, 129.4, 130.3, 133.5, 140.2, 143.2,
158.3, 160.2, 164.2 (C¼O); HRMS (ESI)þ calcd. for C24H22N4O3 [MþH]þ: 415.1725, found
415.1782.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-methoxyphenyl) acetamide (5i)
Off white solid, yield 91%, M.P.: 242–244 �C; IR (KBr) cm�1: 3203, 3134, 2354, 1668, 1604, 1523,
1220, 1040, 795, 533; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 3.73 (s, 3H, OCH3), 5.23 (s, 2H,
NCH2), 5.33 (s, 2H, OCH2), 6.90–6.93 (d, 2H, J¼ 8Hz, Ar-H), 7.15–7.17 (d, 2H, J¼ 8Hz, Ar-H),
7.49–8.28 (m, 9H, merged signals, Ar-H), 8.32 (s, 1H, triazolyl-H), 10.37 (s, 1H, amido-NH); 13C
NMR (100MHz, DMSO-d6) d ppm ¼ 57.7, 61.6 (NCH2), 79.7 (OCH2), 114.6, 115.7, 121.4, 126.8,
127.3, 128.4, 129.5, 132.1, 133.4, 140.3, 143.0, 156.1, 158.3, 164.2 (C¼O); HRMS (ESI)þ calcd. for
C24H22N4O3 [MþH]þ: 415.1725, found 415.1768.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-fluorophenyl)acetamide (5j)
Off white solid, yield 88%, M.P.: 223–225 �C; IR (KBr) cm�1: 3146, 2971, 2354, 1668, 1502, 1231,
1027, 824, 790, 533; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.23 (s, 2H, NCH2), 5.36 (s, 2H,
OCH2), 7.15–7.70 (m, 13H, merged signals, Ar-H), 8.32 (s, 1H, triazolyl-H), 10.55 (s, 1H, amido-
NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.7 (NCH2), 61.7 (OCH2), 115.7, 116.2, 121.6,
121.7, 126.8, 126.8, 127.3, 128.3, 129.4, 133.4, 140.3, 143.1, 158.3, 164.7 (C¼O); HRMS (ESI)þ

calcd. for C23H19FN4O2 [MþH]þ: 403.1526, found 403.1568.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-(4-bromophenyl)acetamide (5k)
Pale yellow solid, yield 89%, M.P.: 222–223 �C; IR (KBr) cm�1: 3150, 2966, 2354, 1668, 1604,
1372, 1226, 1034, 830, 790, 539; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 5.23 (s, 2H, NCH2),
5.37 (s, 2H, OCH2), 7.14–7.63 (m, 13H, merged signals, Ar-H), 8.29 (s, 1H, triazolyl-H), 10.65 (s,
1H, amido-NH); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 52.8 (NCH2), 61.6 (OCH2), 115.7,
116.0, 121.8, 126.8, 126.8, 127.3, 128.3, 129.5, 132.3, 133.4, 138.3, 140.3, 143.1, 158.3, 165.0
(C¼O); HRMS (ESI)þ calcd. for C23H19BrN4O2 [MþH]þ: 463.0725 and found 463.0770.

2-(4-(([1,1’-Biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-1-morpholino ethanone (5 l)
Green solid, yield 80%, M.P.: 268–270 �C; IR (KBr) cm�1: 3152, 2983, 2356, 1668, 1598, 1220,
1068, 998, 790, 558; 1H NMR (400MHz, DMSO-d6) d ppm ¼ 3.46–3.47 (m, 2H, morphinyl ring-
H), 3.51–3.54 (m, 2H, morphinyl ring-H), 3.58–3.59 (m, 2H, morphinyl ring-H), 3.64–3.65 (m,
2H, morphinyl ring-H), 5.21 (s, 2H, NCH2), 5.49 (s, 2H, OCH2), 7.13–7.63 (m, 9H, merged sig-
nals, Ar-H), 8.13 (s, 1H, triazolyl-H); 13C NMR (100MHz, DMSO-d6) d ppm ¼ 45.3, 51.2
(NCH2), 61.8 (OCH2), 66.5, 115.8, 126.8, 126.9, 127.3, 128.3, 129.4, 133.4, 140.4, 143.0, 158.3,
165.0 (C¼O); HRMS (ESI)þ calcd. for C21H23N4O3 [MþH]þ: 379.1725, found 379.1773.

Results and discussion

A convenient synthetic path has been developed to obtain the titled compounds, 2-(4-(([1,10-
biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamides (5a-5l), starting from
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4-phenylphenol by following click chemistry. 4-Phenylphenol has been condensed with propargyl
bromide in the presence of K2CO3 in DMF to afford desired starting material biphenyloxymethyl
ethyne (1). It was then allowed to interact with substituted 2-azido-N-phenylacetamides (2a-2l) in
the presence of CuSO4 (3) and sodium ascorbate (4) as catalyst in PEG-400: H2O (1:1) for 4 h to
yield the cyclo addition titled products, 2-(4-(([1,10-biphenyl]-4-loxy)methyl)-1H-1,2,3-triazol-1-
yl)-N-phenylacetamides (5a-5l) (Scheme 1) with better to excellent yields. The physical data of
the compounds (5a-5l) is recorded in Table 1.

These synthesized compounds were thoroughly characterized by their 1H NMR, 13C NMR and
HRMS spectral data. The IR spectrum of compound 5a has shown characteristic peak at
1566 cm�1 which corresponds to the C¼N bond. The 1H NMR spectrum of one of the represen-
tative compound 5a displays peaks at d 5.23, 5.36, 8.28 and 10.46 ppm, as four singlets due to the
NCH2, OCH2, triazolyl-H and amido-NH, respectively, and a multiplet in the region d 7.07 to
7.63 ppm due to the merged signals of 14 aromatic-H. The presence of three characteristics car-
bon signals are observed at d 52.8, 61.7 and 164.7 ppm in 13C NMR spectrum of compound 5a,
owing to the signals of NCH2, OCH2 and amido carbon group, respectively. The HRMS spectrum
of compound 2-(4-(([1,10-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamide 5a
showing [MþH]þ ion peak at m/z 385.1130 for its molecular formula C23H20N4O2, confirming
the formation of a 1,2,3-triazole ring. The detailed experimental procedures and spectral data of
all the new compounds (5a-5l) are given in the supplementary materials.

Antitubercular activity

The newly synthesized compounds (5a-5l) were evaluated for their in vitro antitubercular evalu-
ation against Mycobacterium tuberculosis H37Rv. It is evident from Table 1 that most of synthe-
sized compounds have shown moderate antitubercular activity compared to standard drug,
rifampicin. Among the newly synthesized compounds 5a and 5i were found to be active against
Mycobacterium tuberculosis H37Rv. The compound 5a have phenyl acetamido moiety shown MIC
25mg/mL. The compound 5i with 4-methoxy phenyl acetamido moiety has also displayed moder-
ate inhibitory activity with MIC 25 mg/mL.

Antimicrobial activity

The antimicrobial activity of the synthesized compounds (5a-5l) was evaluated against potent bac-
terial and fungal pathogens. The antimicrobial activity of the synthesized compounds was deter-
mined by the agar well diffusion method.26 Fluconazole and tetracycline were used as internal
references for antifungal and antibacterial activities, respectively. Among the synthesized com-
pounds, 5a, 5b, 5c, 5 g, 5i and 5 l have shown effective inhibition against all pathogens. Activity

Scheme 1. Synthesis of new 2-(4-(([1,1’-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamides (5a-5l).
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of compounds 5b and 5 g against E. coli, S. typhi and S. boydii was noteworthy. Compound 5 l
also showed good activity against S. boydii and S. cerevisiae. Compound 5 l was found to be active
against fungal pathogens, S. cervisiae and C. albicans (Table 2).

Table 1. Physical data and antitubercular activity of newly synthesized compounds (5a-5l).

Compound Structures M. P. (o C) Yields (%) MIC (mg/mL)

5a 240–241 93 25

5b 260–262 90 >25

5c 210–211 89 >25

5d 240–242 92 >25

5e 224–225 87 >25

5f 165–168 85 >25

5g 225–227 92 >25

5h 192–194 86 >25

5i 242–244 91 25

5j 223–225 88 >25

5k 222–223 89 >25

5l 268–270 80 >25

MIC values of Isoniazid and Rifampicin is 0.1 and 0.2lg/mL, respectively.
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Minimum inhibitory concentration (MIC)

In this present study, the MIC was determined for the most potent selected antimicrobial com-
pounds 5a, 5b, 5c, 5 g, 5i and 5 l. MIC was deduced by following the method and guidelines of
Clinical and Laboratory Standard Institute (CLSI). The results are recorded in Table 3.

Docking analysis

Promising level of anti-tubercular activities demonstrated by the two compounds 5a and 5i in the
in vitro cell-based assay prompted us to perform molecular docking studies to elucidate their
plausible mechanism of antitubercular activity, which could serve as potential starting points for
structure-based lead optimization. Mycobacterial enoyl-ACP-reductase (FabI/ENR/InhA) plays a
crucial role in the fatty acids elongation cycle, a step essential for mycolic acid biosynthesis
through the mycobacterial type II fatty acid biosynthesis pathway.20 Mycolic acids are very long
chain a-alkyl b-hydroxy fatty acids (C74-C90) covalently linked to arabino-galactan which forms
the major component of the mycobacterial cell wall. These acids provide protection from com-
monly used antibiotics, and are also significantly responsible for mycobacterial virulence.
Inhibition of InhA efficiently helps to kill Mycobacterium tuberculosis under aerobic and anaer-
obic conditions by blocking the biosynthesis of this vital cell wall component i.e. mycolic acid
and consequential cell lysis.27 Furthermore, literature survey demonstrated the potential of tria-
zolyl scaffolds to inhibit mycobacterial InhA. This encourages the selection of target to evaluate
the binding affinity of titled compounds toward the crucial cell wall.28–32 Molecular docking study

Table 2. Antibacterial and antifungal activities of synthesized 1,2,3-triazoles (5a-5l).

Compounds!Bacterial Pathogens# 5a 5b 5c 5d 5e 5f 5g 5h 5i 5j 5k 5l
Tetracycline

as Standard (mm)

S. typhi ATCC 9207 26 16 12 06 02 01 14 06 06 03 03 10 33
E. aerogenes ATCC 13048 15 06 10 01 00 10 15 02 05 00 01 06 29
B. subtilis ATCC 6633 07 05 13 00 00 00 09 01 04 00 00 06 32
B. cereus ATCC 1177 12 05 14 01 03 08 20 06 10 01 00 05 33
P. aerogenosa ATCC 9027 05 06 09 02 00 01 10 00 09 02 01 06 32
S. abony NCTC 6017 07 07 12 02 00 05 13 02 06 00 02 06 32
E. coli ATCC 8739 16 09 08 01 01 10 14 00 05 02 03 05 29
S. aureus ATCC 6538 06 06 10 03 03 02 14 08 05 01 00 13 29
S. boydii ATCC 12034 05 11 13 02 00 15 23 03 14 02 00 15 34

Compounds!Fungal Pathogens# 5a 5b 5c 5d 5e 5f 5g 5h 5i 5j 5k 5l
Fluconazole as
Standard (mm)

S. cerevisiae ATCC 9763 05 07 06 01 01 00 15 02 06 01 02 15 30
A. niger ATCC 16404 08 06 05 02 00 03 06 01 04 01 01 04 30
C. albicans ATCC 10231 06 06 06 00 02 02 05 00 07 01 00 13 30

Diameter of zone of inhibition is given in millimeters (mm).

Table 3. MIC Values in mg/mL of most potent compounds.

Compounds !
Pathogens# 5a 5b 5c 5g 5i 5l Tetracycline Fluconazole

S. typhi 60 80 150 120 350 320 20 NA
B. subtilis 340 450 220 300 900 450 35 NA
B. cereus 170 460 170 70 280 530 30 NA
E. coli 110 230 280 160 600 550 25 NA
S. aureus 530 490 330 150 570 190 20 NA
S. boydii 600 180 230 40 130 140 20 NA
S. cerevisiae 550 510 650 130 340 130 NA 12
A. niger 410 620 850 470 850 630 NA 08
C. albicans 560 610 720 520 370 290 NA 30

NA: Not applicable.
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was carried out using the standard protocol implemented in the GLIDE (Grid-based Ligand
Docking with Energetics) module of the Schrodinger molecular modeling package33 to predict the
binding modes of 5a and 5i into the active site of InhA.34–37 Firstly, the molecular docking proto-
col was validated by extracting the co-crystallized ligand from the protein complex and re-docked
into the active site. An overlay of the docked pose over the X-ray conformation showed that
molecular docking protocol could reproduce the experimental binding mode with an RMSD of
less than 0.1 Å (Figure S1 in supporting information).

From the ensuing docked conformations, it is observed that both the triazole analogues (5a -
Figure 2 and 5i - Figure 3) are deeply embedded into the active site of InhA with significant
affinity (docking score: �8.957 (5a) and �8.594 (5i)) engaging in multiple bonded and non-
bonded interactions with the residues lining the active site. Interestingly, they could accommodate
well at the same site as the co-crystallized ligand with similar network of non-bonded and
bonded interactions (Figure S2 in supporting information). Quantitative estimates of the per-resi-
due interactions (Table 4 in supporting information) reveal that both compounds are stabilized
within the active site through an extensive network of significant Van der Waals interactions
with Leu218, Ile215, Ile194, Pro193, Ala191, Tyr158, Ala157, Met155 and Met103 residues via
biphenyl-4-yloxy methyl component while the 1,2,3-triazole nucleus showed similar interactions

Figure 2. Binding mode of compound 5a into the active site of mycobacterial enoyl reductase (InhA).

Figure 3. Binding mode of compound 5i into the active site of mycobacterial enoyl reductase (InhA).
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with Met199, Gly192, Phe149, Met147 and Ser94 residues. The N-phenyl acetamide side chain in
compound 5a and N-(4-methoxyphenyl) acetamide side of compound 5i have shown significant
Van der Waals interactions with Lys165, Met161, Asp148, Phe97, Gly96, Ile95, Ile21, Ser20 and
Gly14 residues lining the active site of InhA. The enhanced binding affinity of these two com-
pounds were also attributed to an equally significant array of electrostatic interactions observed
with Glu220, Glu219, Glu210, Gly209, Gly192, Ala191, Lys165, Pro156 and Ser94 residues. These
balanced set of steric and electrostatic interactions were major determinants in the binding of 5a
and 5i to the active sites of InhA, which were further complimented by prominent hydrogen-
bonding interactions observed between the amide oxygen (-CONH-) and Lys 165 residue.
Compound 5a showed an additional hydrogen bond with Ile94 through the ether linkage (-O-)
while compound 5i has displayed a close pi-pi (p- p) stacking interactions between the biphenyl
component and the Tyr158 residue contributing additionally to the stability of 5a and 5i within
the active site of InhA. These hydrogen-bonding and the pi-pi (p-p) stacking interactions serve as
‘anchor’ to guide the 3D orientation of ligand into the active site and facilitate the steric and elec-
trostatic interactions with the enzyme. These results suggest that biphenyloxy tethered amide
linked 1,2,3-triazoles possess promising binding affinity toward this crucial Mtb target InhA pro-
viding scope for structure-based lead optimization.

In silico ADME prediction

Good efficacy and an acceptable ADME (absorption, distribution, metabolism and excretion) pro-
file are the most important properties of any successful drug. ADME properties prediction is one
of the widely known pharmacokinetic parameters for the prediction of the oral bioavailability of
any drug. Therefore, here we have predicted the in silico ADME properties of the newly synthe-
sized 2-(4-(([1,10-biphenyl]-4-yloxy)methyl)-1H-1,2,3-triazol-1-yl)-N-phenylacetamides (5a-5l).

In this study, we have calculated the aforementioned properties and Lipinski’s rule of five38 of
newly synthesized compounds using Molinspiration online property calculation toolkit.39 A com-
pound is considered an orally active drug as well as obeys the Lipinski’s rule of five if there is
only one violation observed out of the following four criteria’s: miLog P (octanol-water partition
coefficient) �5, molecular weight �500, number of hydrogen bond acceptors �10 and number of
hydrogen bond donors �5. Other than this absorption (% ABS) of all the derivatives of the series
was calculated by the formula,40

% ABS ¼ 109� 0:345 � TPSAð Þ

Table 4. Pharmacokinetic parameters for in silico ADME prediction of 1,2,3-triazoles (5a-5l).

Entry % ABSa TPSAb (A2) n-ROTBc MVd MWe miLogPf n-ONg n-OH NHh
Lipinski
violationsi

Drug likeness
model score

Rule - - - - <500 �5 <10 <5 �1 –
5a 85.18 69.05 7 331.66 384.43 5.37 5 1 0 0.49
5b 85.18 69.05 7 345.19 398.46 6.21 5 1 0 0.77
5c 85.18 69.05 7 345.19 398.46 6.24 5 1 0 0.32
5d 85.18 69.05 7 345.19 398.46 6.05 5 1 0 0.42
5e 85.18 69.05 7 349.54 418.88 6.34 5 1 0 0.93
5f 85.18 69.05 7 349.54 418.88 6.37 5 1 0 0.49
5g 85.18 69.05 7 357.20 418.88 5.59 6 1 1 1.02
5h 81.99 78.28 8 357.20 414.46 5.43 6 1 0 0.34
5i 81.99 78.28 8 341.52 414.46 5.84 5 1 0 0.20
5j 85.18 69.05 7 381.34 402.42 7.00 5 1 0 0.78
5k 85.18 69.05 7 348.46 463.33 5.69 5 1 1 0.62
5l 85.18 69.05 6 353.39 378.42 5.85 5 1 0 0.34
aPercentage Absorption; bTopographical polar surface area; cNumber of rotatable bonds; dMolecular volume; eMolecular
Weight; fLipophilicity; gNo. of hydrogen bond acceptors; hNo. of hydrogen bond acceptors; iNumber of violations.
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Furthermore, the drug-likeness model score (a collective property of physicochemical proper-
ties, pharmacokinetics and pharmacodynamics of a compound is represented by a numerical
value) of synthesized compounds (5a-5l) were computed by MolSoft software.41

It was observed from Table 4 that most of the predictions were within the acceptable range.
All the synthesized compounds exhibited very good % ABS ranging from 81.99 to 85.18% and
results are shown in Table 4. Drug likeness score were also calculated in order to achieve bio-
logical activity of compound. Most of the compounds from the synthesized series showed positive
drug likeness score. Results showed that the compounds possess average to good potential for the
development as orally active drug molecules.

Conclusions

New 1,2,3-triazoles bearing biphenoloxymethyl and acetanilido moieties (5a-5l) have been suc-
cessfully synthesized with good yields by following click chemistry. All the synthesized com-
pounds were evaluated for their in vitro antimicrobial activity against nine and three different
strains of bacterial and fungal pathogens, respectively. The bioactivity results shows that com-
pounds 5a, 5b, 5c, 5 g, 5i and 5 l exhibited effective inhibition against various screened pathogens.
In addition to this, we have also screened all the compounds for their in vitro antitubercular
activity against Mycobacterium tuberculosis H37Rv. Among the series, compounds 5a and 5i were
acts as active antitubercular agent with MIC value 25 mg/mL. Furthermore, molecular docking
investigation supports the most active compounds, which provides a valuable insight into the
plausible mechanism of antitubercular action. Moreover, ADME properties of the synthesized
compounds have shown good drug-like properties and therefore, the newly synthesized com-
pounds can be acts as potent therapeutic agents.
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 Abstract: 

Higher education institutions are 

responsible for fulfilling academic and non-

academic qualifications. Students have a 

great responsibility to develop reasoning, 

questioning skills for a better society. UGC 

and NAAC are two very important 

organizations for maintaining standards 

and quality. Initiatives to evaluate colleges 

and universities improve the education 

system thereby ensuring quality maintenance and continuous evaluation process and 

ensuring participation of all stakeholders in the day-to-day activities of the college. This paper 

tries to bring out the objectives of UGC and NAAC and its benefits to higher education 

institutions. 

 

Keywords: NAAC, UGC, Higher Education 

 

INTRODUCTION 

In India, a statutory authority known as the University Grants Commission (UGC) was founded 

in 1956. Its main duties include directing and coordinating the growth of higher education in 

the nation and giving financial aid to accredited universities and colleges. The UGC's history 

is intertwined with the history of Indian higher education because of the pivotal role it has 

played in defining the higher education landscape in India.  

 

Establishment of UGC 

The University Grants Commission Act of 1956 was the vehicle by which the UGC was created 
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by the Indian government. The basis for the establishment of a national organization in charge 

of the coordination and advancement of higher education in India was provided by this act. 

The UGC was created to be similar to the UK's University Grants Committee (UGC), which 

supported institutions there financially and administratively, served as a model for the UGC. 

The UGC in India was created with the intention of advancing and upholding the country's 

higher education standards while also offering financial support to universities and colleges. 

 

Early Years of UGC: 

The UGC first concentrated on giving money to universities and colleges so they could 

upgrade their faculty, facilities, and infrastructure. The introduction of fresh research and 

training initiatives, as well as the creation of new courses and programmes, were all supported 

by the UGC. Additionally, the UGC offered funding to help new colleges and universities open 

up, particularly in rural areas with limited access to higher education. 

 

Higher Education Expansion: 

The UGC was instrumental in increasing access to higher education in India during the 1970s 

and 1980s.The UGC developed new initiatives with the goal of boosting enrollment of students 

from underserved communities and raising educational standards. The UGC also provided 

financing for the construction of new structures, the acquisition of new equipment, and the 

development of new facilities for colleges and universities, particularly in rural and distant 

locations. 

 

Higher Education Reforms:  

The UGC was crucial to India's higher education reform in the 1990s and 2000s. A variety of 

projects were launched by the UGC with the goals of enhancing educational quality, expanding 

access to higher education, and fostering research andHigher Education Reforms: The UGC 

was crucial to India's higher education reform in the 1990s and 2000s. The UGC unveiled a 

number of programmes designed to raise educational standards, widen access to higher 

education, and foster creativity and research.  

 

Additionally, the UGC funded new initiatives and programmes and promoted the 

establishment of new institutions and universities. The UGC was also instrumental in the 

creation of new projects and programmes targeted at raising the standard of higher education 

in India. As an illustration, the UGC established the Distant Education Council (DEC), which 

was in charge of creating and overseeing distance education programmes in India. The 

National Assessment and Accreditation Council was also introduced by the UGC (NAAC),It 

was in charge of evaluating and accrediting Indian universities and colleges. 

 

The Chairmen of India's University Grants Commission (UGC) are listed below: 

Dr. SarvepalliRadhakrishnan (1952-1962) 

Dr. HumayunKabir (1962-1967) 

Dr. A.N. Khosla (1967-1972) 

Dr. Najma Heptulla (1984-1986) 

Dr. R. K. Chauhan (1986-1990) 

Dr. Hari Gautam (1990-1994) 

Dr. ArunNigavekar (1994-1998) 

Dr. Ved Prakash (1998-2004) 

Prof. SukhdeoThorat (2004-2010) 
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Prof. Ved Prakash (2010-2016) 

Prof. D. P. Singh (2016-2018) 

Prof. D. P. Singh (2018-2022) 

Prof. H. Devaraj (2022-present). 

 

NAAC: 

The Indian University Grants Commission (UGC) established the National Assessment and 

Accreditation Council (NAAC) as a quality control organization in 1994. It is in charge of 

assessing and accrediting Indian higher education institutions. The University Grants 

Commission (UGC) and the Indian government collaborated   to start a process to reform 

higher education in India at the beginning of the 1990s, which is when NAAC got its start. This 

reform's main objective was to raise the standard of higher education in India and make it 

more relevant to societal needs. The NAAC was founded by the UGC as a part of this reform 

to assess and accredit higher education facilities in India. 

 

The NAAC was created to be a standalone organization that would function independently 

from the UGC and other governmental organizations. The NAAC uses a comprehensive and 

multi-disciplinary approach to evaluate institutions of higher education, taking into account a 

number of elements including governance, research, infrastructure, and processes for 

teaching, learning, and evaluation. 

 

The NAAC has contributed significantly to the advancement of higher education quality in India 

since its founding. It has become a reputable and trusted quality assurance organization by 

accrediting thousands of institutions of higher learning across the nation.The NAAC has also 

built a strong mechanism for ongoing improvement, offering institutions advice and feedback 

to assist them raise their standards. In conclusion, the NAAC is an essential part of India's 

higher education system, helping to promote quality and guarantee that institutions of higher 

learning are providing highly effective, inclusive, and relevant instruction. 

 

NAAC organization 

The University Grants Commission (UGC) in India houses the National Assessment and 

Accreditation Council (NAAC), an autonomous entity. It has a hierarchical structure made up 

of a number of crucial elements that cooperate to fulfil its objective of advancing quality in 

higher education. 

 

An outline of the NAAC's structure is provided below: 

Governing Body: The NAAC's top decision-making body, the Governing Body is in charge of 

establishing policies, making strategic choices, and directing the organization's general 

operations. Representatives from the government, higher education institutions, and industry 

professionals make up the Governing Body. 

 

Implementing the Governing Body's policies and decisions is the responsibility of the 

Executive Committee. Senior NAAC officials make up this group, which is in charge of 

overseeing the organization's daily activities.  

• Assessment and Accreditation Committee: The Assessment and Accreditation 

Committee is in charge of assessing institutions of higher learning and offering 

accreditation recommendations. Experts from a variety of disciplines, including 

education, research, and technology, make up this committee. 
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• Peer Teams: The Peer Teams are in charge of inspecting higher education 

establishments firsthand. These teams, which are made up of specialists in the 

respective subjects, are in charge of assessing the teaching-learning, research, and 

infrastructural aspects of higher education institutions. 

• Academic Staff College (ASC): The Academic Staff College is in charge of assisting 

higher education institutions with capacity building and training. To assist universities 

in raising their quality and adhering to the NAAC criteria, the ASC provides workshops, 

training courses, and other initiatives. 

 

Chairpersons of the National Assessment and Accreditation Council (NAAC) in India: 

• Professor M. Anandakrishnan (1998-2001) 

• Professor P. N. Tiwari (2001-2004) 

• Professor R. K. Chauhan (2004-2007) 

• Professor Ved Prakash (2007-2010) 

• Professor H. Devaraj (2010-2013) 

• Professor M. P. Poonia (2013-2016) 

• Professor P. S. Athawale (2016-2019) 

• Professor SukhadeoThorat (2019-2022) 

 

Merits of NAAC: 

• Accreditation and evaluation of educational standards: NAAC offers an organised 

and thorough evaluation of the educational standards in colleges and institutions. This 

aids in identifying areas for development and upholding high standards. 

• Promotes self-evaluation: NAAC supports ongoing improvement and self-evaluation 

in higher education institutions. This motivates colleges and universities to evaluate 

their own performance on a frequent basis and try to improve it. 

• Enhances accountability and transparency: The accreditation process makes sure 

that higher education institutions operate with accountability and transparency. This 

makes it easier to guarantee that the schools are giving their students a high-quality 

education. 

• Enhances reputation: NAAC accreditation improves a college or university's standing 

and aids in its ability to draw in additional faculty and students. 

• Promotes best practices and innovation: The accreditation procedure supports 

colleges and institutions to adopt innovative teaching methods and best practices in 

education. 

 

Demerits of NAAC: 

• Limited scope: NAAC does not evaluate the quality of other types of educational 

institutions; it only accredits colleges and universities in India. 

• Resource-intensive: For schools and universities, the accrediting process may be 

costly and time-consuming. 

• Lack of consistency: Because the evaluation procedure is carried out by many teams 

of assessors at various times, there may be a lack of consistency. 

• Institutional burden: Because colleges and universities are obliged to disclose 

extensive information on how they operate and perform, the accrediting process can 

be difficult for them. 

• Limited worldwide recognition: The NAAC accreditation is only valid in India and 
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might not be as well-known abroad. 

 

In conclusion, NAAC offers a thorough evaluation of the standard of instruction in Indian higher 

education institutions. While accreditation offers advantages, it also has drawbacks, therefore 

schools and universities should carefully consider the costs and advantages of accreditation 

before pursuing it. 

 

Limited worldwide recognition: The NAAC accreditation is only valid in India and might not 

be as well-known abroad. The NAAC process has come under fire in recent years, with certain 

stakeholders alleging that it is not objective and that the standards are not always applicable. 

Some contend that accreditation is costly and overshadows its advantages since it sets a 

heavy load on schools and institutions. Nevertheless, despite these concerns, the NAAC 

continues to be a highly regarded certifying agency in India, and its ratings are frequently used 

to determine the calibre of institutions of higher learning. 

 

Conclusion: 

Over the past many decades, the University Grants Commission (UGC) has been instrumental 

in the growth of higher education in India. Through a number of initiatives and projects, the 

UGC has backed the development of access to higher education and promoted the value of 

education. The UGC has also been crucial in enhancing education quality and fostering 

research and innovation as part of India's reform of higher education. The UGC's history 

demonstrates its dedication to promoting and upholding the standards of higher education in 

the nation, and it continues to play a significant role in the growth of higher education in India. 

In conclusion, NAAC offers a thorough evaluation of the standard of instruction in Indian higher 

education institutions. While accreditation offers advantages, it also has drawbacks, therefore 

schools and universities should carefully consider the costs and advantages of accreditation 

before pursuing it. To evaluate the NAAC certification process's performance and find areas 

for improvement, more study is required. 
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The UGC was created to be similar to the UK's University Grants Committee (UGC), which 

supported institutions there financially and administratively, served as a model for the UGC. 

The UGC in India was created with the intention of advancing and upholding the country's 

higher education standards while also offering financial support to universities and colleges. 

 

Early Years of UGC: 
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upgrade their faculty, facilities, and infrastructure. The introduction of fresh research and 

training initiatives, as well as the creation of new courses and programmes, were all supported 

by the UGC. Additionally, the UGC offered funding to help new colleges and universities open 

up, particularly in rural areas with limited access to higher education. 
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National Assessment and Accreditation Council was also introduced by the UGC (NAAC),It 

was in charge of evaluating and accrediting Indian universities and colleges. 

 

The Chairmen of India's University Grants Commission (UGC) are listed below: 

Dr. SarvepalliRadhakrishnan (1952-1962) 

Dr. HumayunKabir (1962-1967) 

Dr. A.N. Khosla (1967-1972) 

Dr. Najma Heptulla (1984-1986) 

Dr. R. K. Chauhan (1986-1990) 

Dr. Hari Gautam (1990-1994) 

Dr. ArunNigavekar (1994-1998) 

Dr. Ved Prakash (1998-2004) 

Prof. SukhdeoThorat (2004-2010) 



  Tactful Management Research Journal               Vol-XI | Issue – X | July - 2023  

Available at: https://tactfulmanagement.com/archive         P a g e  3 | 5      

Prof. Ved Prakash (2010-2016) 

Prof. D. P. Singh (2016-2018) 

Prof. D. P. Singh (2018-2022) 

Prof. H. Devaraj (2022-present). 

 

NAAC: 

The Indian University Grants Commission (UGC) established the National Assessment and 

Accreditation Council (NAAC) as a quality control organization in 1994. It is in charge of 

assessing and accrediting Indian higher education institutions. The University Grants 

Commission (UGC) and the Indian government collaborated   to start a process to reform 

higher education in India at the beginning of the 1990s, which is when NAAC got its start. This 

reform's main objective was to raise the standard of higher education in India and make it 

more relevant to societal needs. The NAAC was founded by the UGC as a part of this reform 

to assess and accredit higher education facilities in India. 

 

The NAAC was created to be a standalone organization that would function independently 

from the UGC and other governmental organizations. The NAAC uses a comprehensive and 

multi-disciplinary approach to evaluate institutions of higher education, taking into account a 

number of elements including governance, research, infrastructure, and processes for 

teaching, learning, and evaluation. 

 

The NAAC has contributed significantly to the advancement of higher education quality in India 

since its founding. It has become a reputable and trusted quality assurance organization by 

accrediting thousands of institutions of higher learning across the nation.The NAAC has also 

built a strong mechanism for ongoing improvement, offering institutions advice and feedback 

to assist them raise their standards. In conclusion, the NAAC is an essential part of India's 

higher education system, helping to promote quality and guarantee that institutions of higher 

learning are providing highly effective, inclusive, and relevant instruction. 

 

NAAC organization 

The University Grants Commission (UGC) in India houses the National Assessment and 

Accreditation Council (NAAC), an autonomous entity. It has a hierarchical structure made up 

of a number of crucial elements that cooperate to fulfil its objective of advancing quality in 

higher education. 

 

An outline of the NAAC's structure is provided below: 

Governing Body: The NAAC's top decision-making body, the Governing Body is in charge of 

establishing policies, making strategic choices, and directing the organization's general 

operations. Representatives from the government, higher education institutions, and industry 

professionals make up the Governing Body. 

 

Implementing the Governing Body's policies and decisions is the responsibility of the 

Executive Committee. Senior NAAC officials make up this group, which is in charge of 

overseeing the organization's daily activities.  

• Assessment and Accreditation Committee: The Assessment and Accreditation 

Committee is in charge of assessing institutions of higher learning and offering 

accreditation recommendations. Experts from a variety of disciplines, including 

education, research, and technology, make up this committee. 



  Tactful Management Research Journal               Vol-XI | Issue – X | July - 2023  

Available at: https://tactfulmanagement.com/archive         P a g e  4 | 5      

• Peer Teams: The Peer Teams are in charge of inspecting higher education 

establishments firsthand. These teams, which are made up of specialists in the 

respective subjects, are in charge of assessing the teaching-learning, research, and 

infrastructural aspects of higher education institutions. 

• Academic Staff College (ASC): The Academic Staff College is in charge of assisting 

higher education institutions with capacity building and training. To assist universities 

in raising their quality and adhering to the NAAC criteria, the ASC provides workshops, 

training courses, and other initiatives. 

 

Chairpersons of the National Assessment and Accreditation Council (NAAC) in India: 

• Professor M. Anandakrishnan (1998-2001) 

• Professor P. N. Tiwari (2001-2004) 

• Professor R. K. Chauhan (2004-2007) 

• Professor Ved Prakash (2007-2010) 

• Professor H. Devaraj (2010-2013) 

• Professor M. P. Poonia (2013-2016) 

• Professor P. S. Athawale (2016-2019) 

• Professor SukhadeoThorat (2019-2022) 

 

Merits of NAAC: 

• Accreditation and evaluation of educational standards: NAAC offers an organised 

and thorough evaluation of the educational standards in colleges and institutions. This 

aids in identifying areas for development and upholding high standards. 

• Promotes self-evaluation: NAAC supports ongoing improvement and self-evaluation 

in higher education institutions. This motivates colleges and universities to evaluate 

their own performance on a frequent basis and try to improve it. 

• Enhances accountability and transparency: The accreditation process makes sure 

that higher education institutions operate with accountability and transparency. This 

makes it easier to guarantee that the schools are giving their students a high-quality 

education. 

• Enhances reputation: NAAC accreditation improves a college or university's standing 

and aids in its ability to draw in additional faculty and students. 

• Promotes best practices and innovation: The accreditation procedure supports 

colleges and institutions to adopt innovative teaching methods and best practices in 

education. 

 

Demerits of NAAC: 

• Limited scope: NAAC does not evaluate the quality of other types of educational 

institutions; it only accredits colleges and universities in India. 

• Resource-intensive: For schools and universities, the accrediting process may be 

costly and time-consuming. 

• Lack of consistency: Because the evaluation procedure is carried out by many teams 

of assessors at various times, there may be a lack of consistency. 

• Institutional burden: Because colleges and universities are obliged to disclose 

extensive information on how they operate and perform, the accrediting process can 

be difficult for them. 

• Limited worldwide recognition: The NAAC accreditation is only valid in India and 
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might not be as well-known abroad. 

 

In conclusion, NAAC offers a thorough evaluation of the standard of instruction in Indian higher 

education institutions. While accreditation offers advantages, it also has drawbacks, therefore 

schools and universities should carefully consider the costs and advantages of accreditation 

before pursuing it. 

 

Limited worldwide recognition: The NAAC accreditation is only valid in India and might not 

be as well-known abroad. The NAAC process has come under fire in recent years, with certain 

stakeholders alleging that it is not objective and that the standards are not always applicable. 

Some contend that accreditation is costly and overshadows its advantages since it sets a 

heavy load on schools and institutions. Nevertheless, despite these concerns, the NAAC 

continues to be a highly regarded certifying agency in India, and its ratings are frequently used 

to determine the calibre of institutions of higher learning. 

 

Conclusion: 

Over the past many decades, the University Grants Commission (UGC) has been instrumental 

in the growth of higher education in India. Through a number of initiatives and projects, the 

UGC has backed the development of access to higher education and promoted the value of 

education. The UGC has also been crucial in enhancing education quality and fostering 

research and innovation as part of India's reform of higher education. The UGC's history 

demonstrates its dedication to promoting and upholding the standards of higher education in 

the nation, and it continues to play a significant role in the growth of higher education in India. 

In conclusion, NAAC offers a thorough evaluation of the standard of instruction in Indian higher 

education institutions. While accreditation offers advantages, it also has drawbacks, therefore 

schools and universities should carefully consider the costs and advantages of accreditation 

before pursuing it. To evaluate the NAAC certification process's performance and find areas 

for improvement, more study is required. 
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 Abstract: 

Education has an important and decisive role 

in this emergency situation. The National 

Education Policy 2020 has become the 

framework for this reform, which can help 

create a new education system in the country 

besides strengthening those economic and 

social indicators. It still needs to be improved. 

NEP 2020 provides quality higher education 

through multidisciplinary universities and 

autonomous colleges. We have critically 

examined the policy in this paper and suggested changes to maintain unbroken continuity with 

its predecessor to enhance its relevance. The present paper describes the analysis of NEP 

2020 provisions and requirements of management practices at university level. 

Recommendations are made for the design and implementation of NEPs nationally and at 

HEIs (higher education levels). 

 

Keywords: Education Policy, Higher Education 

 

INTRODUCTION 

Achieving one's full potential, building a just and equitable society, and fostering national 

development all depend on education. The key to India's continued ascent and leadership on 

the global stage in terms of economic growth, social justice and equality, scientific 

advancement, national integration, and cultural preservation is providing universal access to 

high-quality education. The best strategy for developing and maximizing our nation's abundant 

talents and resources for the benefit of the individual, society, country, and world is to provide 
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high-quality education to all students. Over the next ten years, India will have the highest 

number of young people in the world. Our ability to provide them with high-quality educational 

opportunities will determine our nation's future. 

 

India adopted Goal 4 (SDG4) of the 2030 Agenda for Sustainable Development in 2015, which 

aims to "ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all" by 2030. This is a reflection of the global education development agenda. 

In order to achieve all of the essential targets and goals (SDGs) of the 2030 Agenda for 

Sustainable Development, such a lofty objective will necessitate a reorganization of the entire 

educational system in order to support and encourage learning. 

 

The world's knowledge landscape is undergoing rapid change. Many unskilled jobs may be 

taken over by machines as a result of dramatic scientific and technological advancements like 

the rise of big data, machine learning, and artificial intelligence. At the same time, there will 

be an increasing demand for skilled workers with multidisciplinary skills across the sciences, 

social sciences, and humanities as well as skills in mathematics, computer science, and data 

science. There will be a significant shift in how we meet the world's needs for energy, water, 

food, and sanitation as a result of climate change, rising pollution, and depleting natural 

resources. This will again necessitate the hiring of new skilled labor, particularly in the fields 

of biology, chemistry, physics, agriculture, climate science, and social science. Collaboration 

in infectious disease management and vaccine development will be required as epidemics 

and pandemics worsen, and the ensuing social issues highlight the importance of 

multidisciplinary education. As India progresses toward becoming a developed nation with one 

of the world's three largest economies, there will be an increasing demand for art and the 

humanities. 

 

Indeed, in light of the rapidly shifting employment landscape and global ecosystem, it is 

becoming increasingly important for children to not only learn, but also learn how to learn. As 

a result, education must focus less on content and more on learning how to think critically, 

solve problems, be creative and multidisciplinary, innovate, adapt, and absorb new information 

in new and evolving fields. Education must become more experiential, holistic, integrated, 

inquiry-driven, discovery-oriented, learner-centered, flexible, and, of course, enjoyable 

through the evolution of pedagogy. In order to develop all aspects and capabilities of learners, 

the curriculum must include fundamental arts, crafts, humanities, games, sports, and fitness, 

languages, literature, culture, and values; and make education more comprehensive, useful, 

and satisfying for students. Students must be able to be ethical, rational, compassionate, and 

caring through education, which must also prepare them for rewarding employment. 

 

Through major reforms that bring the highest quality, equity, and integrity into the system, from 

early childhood care and education to higher education, the gap between the current state of 

learning outcomes and what is required must be bridged. 

 

By 2040, India must have an unparalleled education system with equal access to the highest 

qual i ty educat ion for  al l  students,  regardless of  social or  economic status. 

 

The first education policy of the 21st century, this National Education Policy 2020 aims to 

address our nation's numerous growing developmental imperatives. In order to create a new 

system that is in line with the aspirational goals of education in the 21st century, including 
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SDG4, while also building upon India's traditions and value systems, this Policy proposes the 

revision and overhaul of all aspects of the education structure, including its regulation and 

governance. The National Education Policy places a special emphasis on helping each person 

realize their creative potential. It is based on the idea that education should help students 

develop not only their cognitive abilities (such as literacy and numeracy's "foundational 

capacities" and "higher-order" cognitive abilities like problem-solving and critical thinking) but 

also their social, ethical, and emotional dispositions as well. 

 

The rich legacy of old and everlasting Indian information and thought has been a directing light 

for this Strategy. In Indian thought and philosophy, knowledge (Jnan), wisdom (Pragyaa), and 

truth (Satya) were always regarded as the highest human objective. In ancient India, education 

was not just about getting knowledge to prepare for life in this world or life after school, but 

also about fully realizing and freeing oneself. In ancient India, world-class institutions like 

Takshashila, Nalanda, Vikramshila, and Vallabhi hosted scholars and students from all over 

the world and set the highest standards for multidisciplinary teaching and research. Charaka, 

Susruta, Aryabhata, Varahamihira, Bhaskaracharya, Brahmagupta, Chanakya, Chakrapani 

Datta, Madhava, Panini, Patanjali, Nagarjuna, Gautama, Pingala, Sankardev, Maitreyi, Gargi, 

and Thiruvalluvar, among others, were great scholars who made significant contributions to 

world knowledge in a variety of the philosophy and culture of India have had a significant 

impact on the world. In addition to nurturing and preserving these extensive world heritage 

legacies for future generations, our educational system should also be used for research, 

enhancement, and new application. 

 

The education system's fundamental reforms must center on the teacher. Because they truly 

shape our next generation of citizens, the new education policy needs to assist in 

reestablishing teachers at all levels as the most revered and essential members of our society. 

It must do everything in its power to empower teachers and assist them in performing their 

duties as efficiently as possible. By instilling in the system fundamental methods of quality 

control and accountability, the new education policy must assist in recruiting the very best and 

brightest to enter the teaching profession at all levels. It must also guarantee autonomy, 

respect, dignity, and livelihood. 

 

A quality education system must be provided to all students, regardless of where they live, by 

the new education policy, with an emphasis on historically underrepresented, disadvantaged, 

and marginalized groups. The best method for achieving equality, inclusion, and economic 

and social mobility is education, which acts as a leveling agent. There must be plans in place 

to make sure that all students from these groups have a chance to enter and succeed in the 

educational system, despite the challenges they face. 

 

These aspects must be incorporated with respect for and consideration for the country's rich 

cultural diversity and local and global requirements. For the purposes of national pride, self-

confidence, self-knowledge, cooperation, and integration, it is considered essential to instill in 

India's young people knowledge of its diverse social, cultural, and technological requirements, 

as well as its distinctive artistic, language, and knowledge traditions and strong ethics. 

Previous Policies 

 

Prior education policies have primarily dealt with issues of equity and accessibility. This policy 

appropriately addresses the unfinished agenda of the National Policy on Education of 1986, 
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which was amended in 1992 (NPE 1986/92). The Right of Children to Free and Compulsory 

Education Act of 2009, which established the legal foundations for achieving universal 

elementary education, has been a significant development since the previous Policy of 

1986/92. 

Principles of this Policy 

 

The education system's goal is to make good people who can think and act rationally, have 

compassion and empathy, are brave and resilient, have a scientific temper and a creative 

imagination with solid ethical moorings. For the purpose of constructing a society that is 

equitable, inclusive, and pluralistic in accordance with our Constitution, it aims to produce 

citizens who are engaged, productive, and contribute positively. 

 

A good educational establishment is one where every student is welcomed and cared for, 

where there is a secure and stimulating learning environment, where there is a wide range of 

learning experiences, and where all students have access to good physical infrastructure and 

the right resources for learning. Every educational establishment must aim to develop students 

with these characteristics. However, there must also be seamless integration and coordination 

across all educational stages and institutions. 

The Vision of this Policy 

 

By providing high-quality education to all students and making India a global knowledge 

superpower, this National Education Policy envisions an education system rooted in Indian 

ethos that directly contributes to transforming India, or Bharat, sustainably into an equitable 

and vibrant knowledge society. According to the Policy, our educational institutions' curricula 

and methods must instill in students a deep respect for the Fundamental Duties and 

Constitutional values, a sense of national pride, and an awareness of one's roles and 

responsibilities in a changing world. The Policy's goal is to help students develop knowledge, 

skills, values, and dispositions that support a responsible commitment to human rights, 

sustainable development and living, and global well-being, thereby reflecting a truly global 

citizen, and to instill a deep-rooted pride in being Indian in thought, spirit, intellect, and deed. 

 

HIGHER EDUCATION 

In developing India into the democratic, just, socially conscious, cultured, and humane nation 

envisioned in its Constitution, which upholds liberty, equality, fraternity, and justice for all, 

higher education plays a crucial role in promoting human and societal well-being. The nation's 

economic growth and sustainable livelihoods are significantly aided by higher education. 

Young Indians are likely to become more interested in pursuing higher education as India 

moves toward becoming a society and economy based on knowledge. 

 

Quality higher education must aim to cultivate good, thoughtful, well-rounded, and creative 

individuals in light of the requirements of the 21st century. A person's character, ethical and 

Constitutional values, intellectual curiosity, scientific temper, creativity, spirit of service, and 

21st-century capabilities across a variety of disciplines, including the sciences, social 

sciences, arts, humanities, languages, as well as professional, technical, and vocational 

subjects, must all be developed through this program. In addition, it must enable an individual 

to study one or more specialized areas of interest at a deep level. A good higher education 

should make it possible for students to achieve personal success and enlightenment, engage 

constructively with the public, and make useful contributions to society. It must enable 
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economic independence and prepare students for lives and careers that are more meaningful 

and satisfying. 

 

At every stage of education, from preschool to higher education, an identified set of skills and 

values must be incorporated in order to foster holistic individuals.Higher education must help 

create a nation that is educated, socially conscious, knowledgeable, and skilled enough to 

identify and implement effective solutions to its own problems on a societal level. In order to 

contribute to the expansion of the national economy, higher education must serve as the 

foundation for knowledge creation and innovation. As a result, quality higher education serves 

more than merely to increase individual employment opportunities. It is the key to communities 

that are more active, socially engaged, and cooperative, as well as to a nation that is happier, 

more cohesive, productive, innovative, progressive, and prosperous. The following are some 

of the major issues that India's higher education system is currently dealing with: 

a. a highly fragmented system of higher education; 

b. less emphasis on learning outcomes and the development of cognitive skills; 

c. a strict division of the academic fields, with early specialization and the streamlining 

of students into specific fields of study; 

d. limited access, particularly in economically disadvantaged areas, with few higher 

education institutions offering instruction in local languages;  

e. restricted autonomy for teachers and institutions; 

f. inadequate mechanisms for faculty and institutional leaders' merit-based career 

management and advancement; 

g. The majority of colleges and universities place less emphasis on research and don't 

provide competitive funding for peer-reviewed research across disciplines; 

h. inadequate HEI leadership and governance; 

i. a regulatory system that isn't working; and 

j. large affiliated universities with low undergraduate education standards. 

 

In order to address these issues and provide equitable and inclusive higher education, this 

policy envisions a comprehensive overhaul of the educational system. The policy's vision 

includes the following significant modifications to the existing system: 

a. moving toward a higher education system with large, multidisciplinary colleges and 

universities, at least one in each district, and more HEIs across India that teach in 

local or Indian languages as the medium of instruction or offer programs in those 

languages; 

b. moving toward an undergraduate education that is more multidisciplinary; 

c. moving toward institutional and faculty autonomy; 

d. improving student experiences by revamping the curriculum, pedagogy, assessment, 

and student support; 

e. reaffirming the integrity of faculty and institutional leadership positions through merit-

based appointments and advancement based on service, research, and teaching; 

f. the establishment of a National Research Foundation to actively encourage research 

in universities and colleges and to support high-quality, peer-reviewed research; 

g. high-qualified, independent boards with academic and administrative autonomy 

oversee HEIs; 

h. a single regulator's "light but tight" regulation of higher education; 

i. a variety of measures to improve access, equity, and inclusion, including more 

opportunities for excellent public education; scholarships offered by private or 



  Tactful Management Research Journal               Vol-XI | Issue – X | July - 2023  

Available at: https://tactfulmanagement.com/archive         P a g e  6 | 15      

charitable universities to students from underprivileged and disadvantaged 

backgrounds; open distance education (ODL) and online education; and all 

educational resources and infrastructure are accessible to students with disabilities. 

j. Institutional Restructuring and Consolidation 

 

By transforming higher education institutions into large, multidisciplinary universities, colleges, 

and HEI clusters/Knowledge Hubs, each of which will aim to have 3,000 or more students, this 

policy on higher education aims to end the fragmentation of higher education. This would 

enable students to become well-rounded across disciplines, including artistic, creative, and 

analytical subjects as well as sports, develop active research communities across disciplines, 

including cross-disciplinary research, and increase resource efficiency across higher 

education, both material and human. It would also help break down harmful silos. 

 

As a result, this policy's highest recommendation for the structure of higher education is to 

move toward large clusters of HEIs and universities with a variety of academic disciplines. The 

ancient Indian universities of Takshashila, Nalanda, Vallabhi, and Vikramshila, which had 

thousands of students from all over the world studying in vibrant multidisciplinary settings, 

clearly demonstrated the kind of enormous success that large multidisciplinary research and 

teaching universities could bring. India urgently needs to restore this great Indian tradition, 

which is already transforming other nations' educational and economic systems and producing 

individuals who are well-rounded and innovative. 

 

A new conceptual perception and understanding of what constitutes a higher education 

institution (HEI), also known as a college or university, is particularly necessary for this vision 

of higher education. A university is a multidisciplinary educational establishment with 

undergraduate and graduate programs, high-quality teaching, research, and community 

service. As a result, the definition of a university will allow for a range of institutions, from 

research-intensive universities that place equal emphasis on teaching and research to 

teaching-intensive universities that still conduct significant research. In contrast, an 

autonomous degree-granting college (AC) is a large, multidisciplinary institution of higher 

education that primarily focuses on undergraduate teaching and awards undergraduate 

degrees, though it is not required to do so and is typically smaller than a typical university. 

 

Through a transparent graded accreditation system, a stage-by-stage mechanism for granting 

colleges graded autonomy will be established. Colleges will be supported, encouraged, 

rewarded, and mentored as they work toward meeting the minimum standards for each level 

of accreditation. It is anticipated that each college will either become an autonomous degree-

granting college over time or a constituent college of a university, in which case it will be fully 

integrated into the university. If they so desire, autonomous degree-granting colleges could 

transform into research- or teaching-intensive universities with the appropriate accreditations. 

 

It is imperative that it be made abundantly clear that these three broad categories of institutions 

do not naturally fall into a rigid, exclusionary category; rather, they lie along a continuum. 

Based on their plans, actions, and effectiveness, HEIs will have the autonomy and freedom to 

move gradually from one category to another. The focus of these institutions' goals and work 

will be the most noticeable indicator. Across this assortment of HEIs, the Accreditation System 

will develop and implement appropriately diverse and pertinent standards. However, all HEIs 

will have the same high standards for education and teaching-learning quality. 
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Higher education institutions (HEIs) will have a number of important responsibilities beyond 

teaching and research, which they will carry out with the right resources, incentives, and 

structures. Support for school education, community involvement and service, contributions to 

various fields of practice, faculty development for the higher education system, and support 

for other HEIs are just a few examples. 

 

In order to make the most of available infrastructure and resources and to foster vibrant 

multidisciplinary communities, all higher education institutions (HEIs) must aim to become 

multidisciplinary by 2040 and have larger student enrollments, preferably in the thousands. All 

higher education institutions will first plan to become multidisciplinary by 2030 and then 

gradually increase student strength to the desired levels because this process will take time. 

 

In order to guarantee full access, equity, and inclusion, more HEIs will be established and 

developed in underserved areas. Every district should have at least one large, multidisciplinary 

HEI by 2030. The establishment of high-quality public and private higher education institutions 

with instruction in both local and Indian languages or bilingually is to be pursued. By 2035, the 

objective will be to raise the Gross Enrollment Ratio in higher education, which includes 

vocational education, from 26.3% in 2018 to 50%. While some brand-new institutions may be 

established to achieve these objectives, existing higher education institutions will be 

consolidated, significantly expanded, and enhanced for the majority of capacity creation. 

 

Both public and private institutions will expand, with a strong emphasis on the creation of 

numerous outstanding public institutions. The process for determining increased levels of 

public funding support for public higher education institutions will be fair and transparent. All 

public institutions will have equal opportunities for growth and development under this system, 

which is based on transparent, pre-announced criteria from the Accreditation System's 

accreditation standards. In accordance with the policy, higher education institutions (HEIs) will 

be encouraged to increase their capacity. 

 

Open Distance Learning (ODL) and online programs will be available to institutions that are 

accredited to offer them in order to improve access, increase GER, and provide opportunities 

for lifelong learning (SDG 4). All ODL courses and their components that lead to a diploma or 

degree will be of the same high quality as the best courses offered by HEIs on their campuses. 

Online courses of high quality will be encouraged and supported by leading ODL-accredited 

institutions. Online courses of this quality will be well-integrated into HEI curriculums, and 

blended learning will be preferred. 

 

In order to facilitate and promote high-quality cross- and multidisciplinary teaching and 

research across fields, single-stream higher education institutions (HEIs) will be phased out 

over time and all will shift toward becoming vibrant multidisciplinary institutions or components 

of vibrant multidisciplinary HEI clusters. Departments in a variety of fields will be added to 

single-stream HEIs to strengthen the single stream they currently serve. In order to facilitate 

this vibrant culture, all HEIs will gradually move toward full autonomy, both academically and 

administratively, by obtaining appropriate accreditations. Stability and sufficient public funding 

will support public institutions' autonomy. It will be encouraged to support private institutions 

that have a public-spirited commitment to a high-quality, equitable education. 
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By gradually phasing out the system of "affiliated colleges" over a period of fifteen years 

through a system of graded autonomy and to be carried out in a challenge mode, the new 

regulatory system envisioned by this Policy will foster this overall culture of empowerment and 

autonomy to innovate. Mentoring affiliated colleges will be the responsibility of each existing 

affiliating university to help them grow and meet minimum academic and curricular standards; 

instruction and evaluation; changes to governance; financial stability; and efficiency in 

administration. Over time, all colleges that are currently affiliated with a university must meet 

the required standards in order to obtain the required accreditation standards and eventually 

become independent colleges that offer degrees. This will be accomplished through a 

coordinated national effort that includes appropriate mentoring and government support. 

 

The overall sector of higher education will strive for an integrated system that includes 

professional and vocational education. All HEIs in all current streams will be covered by this 

policy and its approach, which will eventually unite them into a single, cohesive higher 

education ecosystem. 

 

An international university is a multidisciplinary educational establishment that offers 

undergraduate, graduate, and doctoral degrees. D programs and conducts high-quality 

research and teaching. If the HEIs in the country meet the standards, they will no longer be 

referred to as "unitary universities," "deemed to be universities," "affiliating universities," or 

"affiliating technical universities." 

Optimal Learning Environments and Support for Students 

 

Effective learning requires a comprehensive approach that involves appropriate curriculum, 

engaging pedagogy, continuous formative assessment, and adequate student support. The 

curriculum must be interesting and relevant, and updated regularly to align with the latest 

knowledge requirements and to meet specified learning outcomes. High-quality pedagogy is 

then necessary to successfully impart the curricular material to students; pedagogical 

practices determine the learning experiences that are provided to students, thus directly 

influencing learning outcomes. The assessment methods must be scientific, designed to 

continuously improve learning and test the application of knowledge. Last but not least, the 

development of capacities that promote student wellness such as fitness, good health, psycho-

social well-being, and sound ethical grounding are also critical for high-quality learning. 

 

Thus, curriculum, pedagogy, continuous assessment, and student support are the 

cornerstones for quality learning. Along with providing suitable resources and infrastructure, 

such as quality libraries, classrooms, labs, technology, sports/recreation areas, student 

discussion spaces, and dining areas, a number of initiatives will be required to ensure that 

learning environments are engaging and supportive, and enable all students to succeed. 

 

First, in order to promote creativity, institutions and faculty will have the autonomy to innovate 

on matters of curriculum, pedagogy, and assessment within a broad framework of higher 

education qualifications that ensures consistency across institutions and programmes and 

across the ODL, online, and traditional ‘in-class’ modes. Accordingly, curriculum and 

pedagogy will be designed by institutions and motivated faculty to ensure a stimulating and 

engaging learning experience for all students, and continuous formative assessment will be 

used to further the goals of each programme.  All assessment systems shall also be 

decided by the HEI, including those that lead to final certification. The Choice Based Credit 
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System (CBCS) will be revised for instilling innovation and flexibility. HEIs shall move to a 

criterion-based grading system that assesses student achievement based on the learning 

goals for each programme, making the system fairer and outcomes more comparable. HEIs 

shall also move away from high-stakes examinations towards more continuous and 

comprehensive evaluation. 

 

Second, each institution will integrate its academic plans ranging from curricular improvement 

to quality of classroom transaction - into its larger Institutional Development Plan (IDP). Each 

institution will be committed to the holistic development of students and create strong internal 

systems for supporting diverse student cohorts in academic and social domains both inside 

and outside formal academic interactions in the classroom. For example, all HEIs will have 

mechanisms and opportunities for funding of topic-centred clubs and activities organized by 

students with the help of faculty and other experts as needed, such as clubs and events 

dedicated to science, mathematics, poetry, language, literature, debate, music, sports, etc. 

Over time, such activities could be incorporated into the curriculum once appropriate faculty 

expertise and campus student demand is developed. Faculty will have the capacity and 

training to be able to approach students not just as teachers, but also as mentors and guides. 

 

Third, students from socio-economically disadvantaged backgrounds require encouragement 

and support to make a successful transition to higher education. Universities and colleges will 

thus be required to set up high-quality support centres and will be given adequate funds and 

academic resources to carry this out effectively. There will also be professional academic and 

career counselling available to all students, as well as counsellors to ensure physical, 

psychological and emotional well-being. 

Fourth, ODL and online education provide a natural path to increase access to quality higher 

education. In order to leverage its potential completely, ODL will be renewed through 

concerted, evidence-based efforts towards expansion while ensuring adherence to clearly 

articulated standards of quality. ODL programmes will aim to be equivalent to the highest 

quality in-class programmes available. Norms, standards, and guidelines for systemic 

development, regulation, and accreditation of ODL will be prepared, and a framework for 

quality of ODL that will be recommendatory for all HEIs will be developed. 

 

Finally, all programmes, courses, curricula, and pedagogy across subjects, including those in- 

class, online, and in ODL modes as well as student support will aim to achieve global 

standards of quality. 

Teacher Education 

 

The development of a pool of schoolteachers who will shape the next generation relies heavily 

on teacher education. The activity of teacher preparation necessitates the formation of 

dispositions and values, the development of practice under the best mentors, and 

multidisciplinary perspectives and knowledge. Teachers must be well-versed in the most 

recent developments in education and pedagogy while also being grounded in Indian values, 

languages, knowledge, ethos, and traditions, including tribal traditions. 

 

The majority of stand-alone TEIs—more than 10,000 in total—are essentially selling degrees 

for a price, as stated by the Justice J. S. Verma Commission (2012), which was established 

by the Supreme Court. Instead, these TEIs are not even attempting to provide serious teacher 

education. In fact, regulatory efforts have hindered the expansion of excellence and innovation 
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in the sector and have not been able to curb systemic malpractices or enforce fundamental 

quality standards. In order to raise standards and restore integrity, credibility, efficacy, and 

high quality to the teacher education system, the sector and its regulatory system require 

urgent revitalization through radical action. 

 

The Regulatory System shall be empowered to take stringent action against substandard and 

dysfunctional teacher education institutions (TEIs) that do not meet basic educational criteria, 

after providing one year for remedy of the breaches, in order to improve and reach the levels 

of integrity and credibility required to restore the teaching profession's prestige. By 2030, only 

programs for teacher education that are educationally sound, multidisciplinary, and integrated 

will be in place. 

 

All teacher education programs must be held in composite multidisciplinary institutions 

because they require inputs from multiple disciplines and instruction in both pedagogy and 

high-quality content. In order to accomplish this, all multidisciplinary colleges and universities 

will strive to establish education departments that will not only offer B.Ed. programs but also 

conduct cutting-edge research on a variety of education-related topics. programs, working with 

other departments like psychology, philosophy, sociology, neuroscience, Indian languages, 

arts, music, history, literature, physical education, science, and mathematics, among others. 

Additionally, since they will be required to offer the four-year integrated teacher preparation 

program, all stand-alone TEIs will be required to transform into multidisciplinary institutions by 

2030. 

 

The integrated four-year B.Ed. By 2030, these multidisciplinary higher education institutions' 

offerings will be the minimum degree requirement for school teachers. The integrated four-

year B.Ed. will be a holistic bachelor's degree with a dual major in education and a specialized 

subject like language, history, music, math, computer science, chemistry, economics, art, 

physical education, etc. The teacher education will include instruction in cutting-edge 

pedagogy, as well as sociology, history, science, psychology, early childhood care and 

education, foundational literacy and numeracy, and knowledge of India's values, ethos, art, 

and traditions, among other subjects. The HEI that provides the integrated four-year B.Ed. 

could also offer a two-year B.Ed., for students who already hold a Bachelor's degree in a 

particular field. A year-long B.Ed. may also be provided to applicants with a four-year 

undergraduate degree in a specialized field. In order to attract outstanding candidates to the 

4-year, 2-year, and 1-year B.Ed. programs, scholarships will be established for deserving 

students. programmes. 

 

Higher education institutions that offer teacher education programs will guarantee the 

availability of specialists in a variety of education-related and related fields. Each higher 

education institution will collaborate closely with a network of government and private schools, 

where potential teachers will student-teach and engage in other activities like community 

service, adult and vocational education, and so on. Pre-service teacher preparation programs 

will be admitted based on standardized subject and aptitude tests administered by the National 

Testing Agency in consideration of the country's linguistic and cultural diversity in order to 

maintain uniform standards for teacher education. The diversity of the faculty profile in 

Departments of Education will inevitably be a goal, but teaching, research, and field 

experience will be highly valued. In order to strengthen the multidisciplinary education of 

teachers and provide rigor in conceptual development, teacher education institutions will 
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attract and retain faculty from science education, mathematics education, social science 

education, and language education programs with training in areas of the social sciences that 

are directly relevant to school education, such as psychology, child development, linguistics, 

sociology, philosophy, economics, and political science. 

 

Courses in teaching, education, pedagogy, and writing related to their chosen Ph.D. will be 

required of all new Ph.D. applicants, regardless of their field. D subject matter throughout their 

doctoral training. Since many research scholars will go on to become faculty or public 

representatives or communicators of their chosen fields, exposure to pedagogical practices, 

curriculum design, credible evaluation systems, and communication, among other topics, will 

be guaranteed. Ph. Additionally, D students will have at least a certain number of actual 

teaching hours gained through teaching assistantships and other sources. For this purpose, 

Ph.D. programs at universities all over the country will be reoriented. 

 

Through the existing institutional arrangements and ongoing initiatives, college and university 

teachers will continue to receive continuous in-service professional development; In order to 

satisfy the requirements of enhanced teaching-learning processes for high-quality education, 

these will be significantly strengthened and expanded. Teachers will be encouraged to use 

technology platforms like SWAYAM and DIKSHA for online training so that standardized 

training programs can be given to a large number of teachers quickly. 

 

A large pool of outstanding senior and retired faculty, including those with the ability to teach 

in Indian languages, who are willing to provide short- and long-term mentoring and 

professional support to university and college teachers will be gathered into a National Mission 

for Mentoring and innovators from various fields will oversee the NRF independently of the 

government. 

 

Transforming the Regulatory System of Higher Education 

For decades, higher education regulation has been excessively stringent; Too many attempts 

have been made to regulate without much success. Fundamental issues like excessive 

concentrations of power within a few bodies, conflicts of interest among these bodies, and a 

lack of accountability have plagued the mechanistic and disempowering regulatory system. In 

order to reenergize and enable the higher education sector to thrive, the regulatory system 

must be completely overhauled. 

 

The regulatory system for higher education will ensure that distinct, independent, and 

empowered bodies will perform the various functions of regulation, accreditation, funding, and 

academic standard setting in order to address the aforementioned issues. This is deemed 

necessary to eliminate power concentrations, minimize conflicts of interest, and establish 

checks and balances within the system. to make sure that the four institutional structures that 

carry out these four essential functions both independently and simultaneously collaborate to 

achieve common objectives. The Higher Education Commission of India (HECI) will serve as 

the umbrella organization for these four structures, which will be established as four distinct 

verticals. 

 

The National Higher Education Regulatory Council (NHERC) will be HECI's first vertical. It will 

act as a single, unified regulator for the higher education sector, including teacher education 

but excluding medical and legal education. As a result, it will eliminate the duplication and 
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disjunction of regulatory efforts that are currently carried out by multiple regulatory agencies. 

To enable this single point of regulation, it will require a new look, the repeal of existing laws, 

and the reorganization of various regulatory bodies. Financial probity, good governance, and 

the complete online and offline public self-disclosure of all finances, audits, procedures, 

infrastructure, faculty/staff, courses, and educational outcomes will all be very effectively 

regulated by NHERC, which will be set up to regulate in a "light but tight" and facilitative 

manner. All higher education institutions will be required to make this information available on 

a public website maintained by NHERC as well as on their own websites, where it will need to 

be kept current and accurate. NHERC will decide on any grievances or complaints made by 

stakeholders and others regarding the public domain information. Each HEI will solicit online 

feedback from randomly selected students, including students with disabilities, to ensure 

valuable input on a regular basis. 

 

Accreditation will be the primary means by which such regulation can be implemented. As a 

result, the National Accreditation Council (NAC) will serve as the "meta-accrediting body" for 

HECI's second vertical. An independent ecosystem of accrediting institutions under the 

supervision and supervision of NAC will carry out the accreditation of institutions, which will 

be primarily based on fundamental norms, public self-disclosure, good governance, and 

outcomes. NAC will assign the responsibility of being a recognized accreditor to a sufficient 

number of institutions. All higher education institutions will be required to meet predetermined 

standards of quality, self-governance, and autonomy through the implementation of a robust 

graded accreditation system in the near future. Through their Institutional Development Plans 

(IDPs), each HEI will, in turn, strive to become self-governing degree-granting institutions or 

clusters through accreditation at the highest level within the next 15 years. According to current 

global practice, accreditation will eventually become a binary procedure. 

 

The Higher Education Grants Council (HEGC) will be the third HECI vertical. It will fund and 

finance higher education based on transparent criteria, such as the institutions' IDPs and their 

progress toward implementation. The distribution of scholarships and development funds for 

the establishment of new focus areas and the expansion of high-quality program offerings at 

higher education institutions across disciplines and fields will be delegated to HEGC. 

 

The General Education Council (GEC), which will define expected learning outcomes for 

higher education programs, also known as "graduate attributes," will be the fourth vertical of 

HECI. To facilitate the integration of vocational education into higher education, the GEC will 

develop a National Higher Education Qualification Framework (NHEQF) that will be 

compatible with the National Skills Qualifications Framework (NSQF). The NHEQF will 

describe higher education qualifications that lead to a degree, diploma, or certificate in terms 

of these learning outcomes. In addition, the GEC is obligated to establish facilitating standards 

for issues like credit transfer, equivalence, and other similar ones. by means of the NHEQF. 

In order to prepare well-rounded students with skills for the 21st century, the GEC will be 

required to identify specific skills that students must acquire during their academic programs. 

 

The professional councils, such as the Indian Council for Agricultural Research (ICAR), the 

Veterinary Council of India (VCI), the National Council for Teacher Education (NCTE), the 

Council of Architecture (CoA), and so on, will perform the function of Professional Standards 

Setting Bodies (PSSBs). They will be invited to join the GEC and will play a significant role in 

higher education. As PSSBs, these organizations will continue to create curricula, establish 
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academic standards, and coordinate teaching, research, and field development within their 

respective fields as GEC members. They would assist in defining the curriculum framework 

within which HEIs can develop their own curricula as GEC members. As a result, PSSBs would 

also establish standards or expectations in particular learning and practice areas without 

acting as regulators. All higher education institutions will determine, among other things, how 

their educational programs comply with these standards. If necessary, they will also be able 

to seek assistance from these standard-setting bodies or PSSBs. 

 

By eliminating conflicts of interest between roles, such a system architecture will guarantee 

the principle of functional separation. It will also try to give HEIs more power while making sure 

that only the most important things get done. The HEIs will receive responsibility and 

accountability concurrently. These expectations shall not distinguish between public and 

private HEIs. 

 

For this to happen, existing structures and institutions will need to be rethought and undergo 

some sort of evolution. As a result of the separation of functions, each vertical within HECI 

would assume a unique role that is relevant, meaningful, and significant in the new regulatory 

framework. 

 

All of the autonomous verticals for Regulation (NHERC), Accreditation (NAC), Funding 

(HEGC), and Academic Standard Setting (GEC), as well as the overarching autonomous 

umbrella body (HECI), will operate on the basis of open public disclosure. They will also make 

extensive use of technology to reduce the amount of human interaction in their work in order 

to guarantee efficiency and openness. A technology-based, faceless regulatory intervention 

will serve as the guiding principle. In order to ensure that higher education institutions adhere 

to the fundamental minimum norms and standards, strict compliance measures with stringent 

action, including penalties for false disclosure of mandated information, will be implemented. 

HECI will settle disputes between the four verticals. Each vertical in HECI will be its own 

independent entity, made up of people with a demonstrated track record of public service, 

integrity, and high expertise in the relevant fields. The integrity and efficient operation of HECI 

will be overseen and monitored by a small, independent body of public-spirited experts in 

higher education. Within HECI, appropriate mechanisms will be developed to carry out its 

functions, including adjudication. 

 

The regulatory framework will also make it much simpler to establish new high-quality HEIs. It 

will also ensure with great efficiency that these institutions are established in the spirit of public 

service and with adequate financial backing for long-term stability. The governments of the 

Central and State will assist exceptionally successful higher education institutions in 

expanding their facilities, enabling them to attract a larger number of students, faculty, and 

programs. In order to further broaden access to high-quality higher education, models of the 

Public Philanthropic Partnership for HEIs may also be tested. 

 

Effective Governance and Leadership for Higher Education Institutions 

A culture of excellence and innovation in higher education institutions is made possible by 

effective governance and leadership. Strong self-governance and outstanding merit-based 

appointments of institutional leaders have indeed been the defining characteristics of all world-

class institutions, including India. 
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All higher education institutions in India will strive to become autonomous, self-governing 

institutions pursuing innovation and excellence through a suitable system of graded autonomy 

and graded accreditation over a 15-year period. At all higher education institutions, efforts will 

be made to foster an environment of excellence and ensure the highest possible standard of 

leadership. A Board of Governors (BoG) of highly qualified, competent, and dedicated 

individuals with demonstrated capabilities and a strong sense of commitment to the institution 

will be established once the institution has received the appropriate graded accreditations that 

indicate that it is ready for such a move. An institution's BoG will be able to make all 

appointments, including the institution's head, and make all governance-related decisions 

without interference from outsiders. The Constitution, Appointment, Modalities of Functioning, 

Rules and Regulations, and Roles and Responsibilities of the BoG shall be established by an 

Overarching Legislation that shall supersede any contravening provisions of any other earlier 

Legislation. A Board-appointed expert committee shall select new Board members; 

Additionally, the BoG will be responsible for selecting new members. When selecting 

members, equity considerations will also be taken into account. Throughout this process, it is 

anticipated that all higher education institutions will be encouraged, supported, and mentored. 

The goal is for them to become autonomous and have such an empowered BoG by 2035. 

 

Through open self-disclosure of all relevant records, the BoG shall be accountable to the 

stakeholders. Through the National Higher Education Regulatory Council (NHERC), it will be 

accountable for adhering to all regulatory guidelines established by HECI. People with strong 

academic credentials, demonstrated leadership and administrative skills, and the ability to 

handle difficult situations will be considered for all positions of leadership and institution heads. 

A strong social commitment, a belief in teamwork, pluralism, the capacity to work with diverse 

people, and a positive outlook are all traits that leaders of an HEI should possess in addition 

to demonstrating a strong alignment with the institution's overall vision and the Constitutional 

values. An Eminent Expert Committee (EEC) constituted by the BoG will lead the rigorous, 

impartial, merit-based, and competency-based selection process. While tenure stability is 

essential for the establishment of a suitable culture, careful planning will be taken to ensure 

that good practices that define an institution's processes do not end as a result of a change in 

leadership; In order to guarantee smooth transitions, leadership changes will occur with 

sufficient overlaps and not remain vacant. A succession of leadership roles will allow for the 

early identification and development of outstanding leaders. 

 

All higher education institutions will, in turn, demonstrate commitment to institutional 

excellence, engagement with their local communities, and the highest standards of financial 

probity and accountability while receiving adequate funding, legislative enablement, and 

autonomy in a phased manner. Each institution will develop a strategic Institutional 

Development Plan on the basis of which it will develop initiatives, evaluate its own progress, 

and achieve the goals outlined in the plan. This plan may later serve as the foundation for 

additional funding from the public. Members of the Board, institutional leaders, faculty, 

students, and staff are all expected to collaborate on the preparation of the IDP. 
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 Abstract: 

Education has an important and decisive role 

in this emergency situation. The National 

Education Policy 2020 has become the 

framework for this reform, which can help 

create a new education system in the country 

besides strengthening those economic and 

social indicators. It still needs to be improved. 

NEP 2020 provides quality higher education 

through multidisciplinary universities and 

autonomous colleges. We have critically 

examined the policy in this paper and suggested changes to maintain unbroken continuity with 

its predecessor to enhance its relevance. The present paper describes the analysis of NEP 

2020 provisions and requirements of management practices at university level. 

Recommendations are made for the design and implementation of NEPs nationally and at 

HEIs (higher education levels). 

 

Keywords: Education Policy, Higher Education 

 

INTRODUCTION 

Achieving one's full potential, building a just and equitable society, and fostering national 

development all depend on education. The key to India's continued ascent and leadership on 

the global stage in terms of economic growth, social justice and equality, scientific 

advancement, national integration, and cultural preservation is providing universal access to 

high-quality education. The best strategy for developing and maximizing our nation's abundant 

talents and resources for the benefit of the individual, society, country, and world is to provide 
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high-quality education to all students. Over the next ten years, India will have the highest 

number of young people in the world. Our ability to provide them with high-quality educational 

opportunities will determine our nation's future. 

 

India adopted Goal 4 (SDG4) of the 2030 Agenda for Sustainable Development in 2015, which 

aims to "ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all" by 2030. This is a reflection of the global education development agenda. 

In order to achieve all of the essential targets and goals (SDGs) of the 2030 Agenda for 

Sustainable Development, such a lofty objective will necessitate a reorganization of the entire 

educational system in order to support and encourage learning. 

 

The world's knowledge landscape is undergoing rapid change. Many unskilled jobs may be 

taken over by machines as a result of dramatic scientific and technological advancements like 

the rise of big data, machine learning, and artificial intelligence. At the same time, there will 

be an increasing demand for skilled workers with multidisciplinary skills across the sciences, 

social sciences, and humanities as well as skills in mathematics, computer science, and data 

science. There will be a significant shift in how we meet the world's needs for energy, water, 

food, and sanitation as a result of climate change, rising pollution, and depleting natural 

resources. This will again necessitate the hiring of new skilled labor, particularly in the fields 

of biology, chemistry, physics, agriculture, climate science, and social science. Collaboration 

in infectious disease management and vaccine development will be required as epidemics 

and pandemics worsen, and the ensuing social issues highlight the importance of 

multidisciplinary education. As India progresses toward becoming a developed nation with one 

of the world's three largest economies, there will be an increasing demand for art and the 

humanities. 

 

Indeed, in light of the rapidly shifting employment landscape and global ecosystem, it is 

becoming increasingly important for children to not only learn, but also learn how to learn. As 

a result, education must focus less on content and more on learning how to think critically, 

solve problems, be creative and multidisciplinary, innovate, adapt, and absorb new information 

in new and evolving fields. Education must become more experiential, holistic, integrated, 

inquiry-driven, discovery-oriented, learner-centered, flexible, and, of course, enjoyable 

through the evolution of pedagogy. In order to develop all aspects and capabilities of learners, 

the curriculum must include fundamental arts, crafts, humanities, games, sports, and fitness, 

languages, literature, culture, and values; and make education more comprehensive, useful, 

and satisfying for students. Students must be able to be ethical, rational, compassionate, and 

caring through education, which must also prepare them for rewarding employment. 

 

Through major reforms that bring the highest quality, equity, and integrity into the system, from 

early childhood care and education to higher education, the gap between the current state of 

learning outcomes and what is required must be bridged. 

 

By 2040, India must have an unparalleled education system with equal access to the highest 

qual i ty educat ion for  al l  students,  regardless of  social or  economic status. 

 

The first education policy of the 21st century, this National Education Policy 2020 aims to 

address our nation's numerous growing developmental imperatives. In order to create a new 

system that is in line with the aspirational goals of education in the 21st century, including 
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SDG4, while also building upon India's traditions and value systems, this Policy proposes the 

revision and overhaul of all aspects of the education structure, including its regulation and 

governance. The National Education Policy places a special emphasis on helping each person 

realize their creative potential. It is based on the idea that education should help students 

develop not only their cognitive abilities (such as literacy and numeracy's "foundational 

capacities" and "higher-order" cognitive abilities like problem-solving and critical thinking) but 

also their social, ethical, and emotional dispositions as well. 

 

The rich legacy of old and everlasting Indian information and thought has been a directing light 

for this Strategy. In Indian thought and philosophy, knowledge (Jnan), wisdom (Pragyaa), and 

truth (Satya) were always regarded as the highest human objective. In ancient India, education 

was not just about getting knowledge to prepare for life in this world or life after school, but 

also about fully realizing and freeing oneself. In ancient India, world-class institutions like 

Takshashila, Nalanda, Vikramshila, and Vallabhi hosted scholars and students from all over 

the world and set the highest standards for multidisciplinary teaching and research. Charaka, 

Susruta, Aryabhata, Varahamihira, Bhaskaracharya, Brahmagupta, Chanakya, Chakrapani 

Datta, Madhava, Panini, Patanjali, Nagarjuna, Gautama, Pingala, Sankardev, Maitreyi, Gargi, 

and Thiruvalluvar, among others, were great scholars who made significant contributions to 

world knowledge in a variety of the philosophy and culture of India have had a significant 

impact on the world. In addition to nurturing and preserving these extensive world heritage 

legacies for future generations, our educational system should also be used for research, 

enhancement, and new application. 

 

The education system's fundamental reforms must center on the teacher. Because they truly 

shape our next generation of citizens, the new education policy needs to assist in 

reestablishing teachers at all levels as the most revered and essential members of our society. 

It must do everything in its power to empower teachers and assist them in performing their 

duties as efficiently as possible. By instilling in the system fundamental methods of quality 

control and accountability, the new education policy must assist in recruiting the very best and 

brightest to enter the teaching profession at all levels. It must also guarantee autonomy, 

respect, dignity, and livelihood. 

 

A quality education system must be provided to all students, regardless of where they live, by 

the new education policy, with an emphasis on historically underrepresented, disadvantaged, 

and marginalized groups. The best method for achieving equality, inclusion, and economic 

and social mobility is education, which acts as a leveling agent. There must be plans in place 

to make sure that all students from these groups have a chance to enter and succeed in the 

educational system, despite the challenges they face. 

 

These aspects must be incorporated with respect for and consideration for the country's rich 

cultural diversity and local and global requirements. For the purposes of national pride, self-

confidence, self-knowledge, cooperation, and integration, it is considered essential to instill in 

India's young people knowledge of its diverse social, cultural, and technological requirements, 

as well as its distinctive artistic, language, and knowledge traditions and strong ethics. 

Previous Policies 

 

Prior education policies have primarily dealt with issues of equity and accessibility. This policy 

appropriately addresses the unfinished agenda of the National Policy on Education of 1986, 
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which was amended in 1992 (NPE 1986/92). The Right of Children to Free and Compulsory 

Education Act of 2009, which established the legal foundations for achieving universal 

elementary education, has been a significant development since the previous Policy of 

1986/92. 

Principles of this Policy 

 

The education system's goal is to make good people who can think and act rationally, have 

compassion and empathy, are brave and resilient, have a scientific temper and a creative 

imagination with solid ethical moorings. For the purpose of constructing a society that is 

equitable, inclusive, and pluralistic in accordance with our Constitution, it aims to produce 

citizens who are engaged, productive, and contribute positively. 

 

A good educational establishment is one where every student is welcomed and cared for, 

where there is a secure and stimulating learning environment, where there is a wide range of 

learning experiences, and where all students have access to good physical infrastructure and 

the right resources for learning. Every educational establishment must aim to develop students 

with these characteristics. However, there must also be seamless integration and coordination 

across all educational stages and institutions. 

The Vision of this Policy 

 

By providing high-quality education to all students and making India a global knowledge 

superpower, this National Education Policy envisions an education system rooted in Indian 

ethos that directly contributes to transforming India, or Bharat, sustainably into an equitable 

and vibrant knowledge society. According to the Policy, our educational institutions' curricula 

and methods must instill in students a deep respect for the Fundamental Duties and 

Constitutional values, a sense of national pride, and an awareness of one's roles and 

responsibilities in a changing world. The Policy's goal is to help students develop knowledge, 

skills, values, and dispositions that support a responsible commitment to human rights, 

sustainable development and living, and global well-being, thereby reflecting a truly global 

citizen, and to instill a deep-rooted pride in being Indian in thought, spirit, intellect, and deed. 

 

HIGHER EDUCATION 

In developing India into the democratic, just, socially conscious, cultured, and humane nation 

envisioned in its Constitution, which upholds liberty, equality, fraternity, and justice for all, 

higher education plays a crucial role in promoting human and societal well-being. The nation's 

economic growth and sustainable livelihoods are significantly aided by higher education. 

Young Indians are likely to become more interested in pursuing higher education as India 

moves toward becoming a society and economy based on knowledge. 

 

Quality higher education must aim to cultivate good, thoughtful, well-rounded, and creative 

individuals in light of the requirements of the 21st century. A person's character, ethical and 

Constitutional values, intellectual curiosity, scientific temper, creativity, spirit of service, and 

21st-century capabilities across a variety of disciplines, including the sciences, social 

sciences, arts, humanities, languages, as well as professional, technical, and vocational 

subjects, must all be developed through this program. In addition, it must enable an individual 

to study one or more specialized areas of interest at a deep level. A good higher education 

should make it possible for students to achieve personal success and enlightenment, engage 

constructively with the public, and make useful contributions to society. It must enable 
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economic independence and prepare students for lives and careers that are more meaningful 

and satisfying. 

 

At every stage of education, from preschool to higher education, an identified set of skills and 

values must be incorporated in order to foster holistic individuals.Higher education must help 

create a nation that is educated, socially conscious, knowledgeable, and skilled enough to 

identify and implement effective solutions to its own problems on a societal level. In order to 

contribute to the expansion of the national economy, higher education must serve as the 

foundation for knowledge creation and innovation. As a result, quality higher education serves 

more than merely to increase individual employment opportunities. It is the key to communities 

that are more active, socially engaged, and cooperative, as well as to a nation that is happier, 

more cohesive, productive, innovative, progressive, and prosperous. The following are some 

of the major issues that India's higher education system is currently dealing with: 

a. a highly fragmented system of higher education; 

b. less emphasis on learning outcomes and the development of cognitive skills; 

c. a strict division of the academic fields, with early specialization and the streamlining 

of students into specific fields of study; 

d. limited access, particularly in economically disadvantaged areas, with few higher 

education institutions offering instruction in local languages;  

e. restricted autonomy for teachers and institutions; 

f. inadequate mechanisms for faculty and institutional leaders' merit-based career 

management and advancement; 

g. The majority of colleges and universities place less emphasis on research and don't 

provide competitive funding for peer-reviewed research across disciplines; 

h. inadequate HEI leadership and governance; 

i. a regulatory system that isn't working; and 

j. large affiliated universities with low undergraduate education standards. 

 

In order to address these issues and provide equitable and inclusive higher education, this 

policy envisions a comprehensive overhaul of the educational system. The policy's vision 

includes the following significant modifications to the existing system: 

a. moving toward a higher education system with large, multidisciplinary colleges and 

universities, at least one in each district, and more HEIs across India that teach in 

local or Indian languages as the medium of instruction or offer programs in those 

languages; 

b. moving toward an undergraduate education that is more multidisciplinary; 

c. moving toward institutional and faculty autonomy; 

d. improving student experiences by revamping the curriculum, pedagogy, assessment, 

and student support; 

e. reaffirming the integrity of faculty and institutional leadership positions through merit-

based appointments and advancement based on service, research, and teaching; 

f. the establishment of a National Research Foundation to actively encourage research 

in universities and colleges and to support high-quality, peer-reviewed research; 

g. high-qualified, independent boards with academic and administrative autonomy 

oversee HEIs; 

h. a single regulator's "light but tight" regulation of higher education; 

i. a variety of measures to improve access, equity, and inclusion, including more 

opportunities for excellent public education; scholarships offered by private or 
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charitable universities to students from underprivileged and disadvantaged 

backgrounds; open distance education (ODL) and online education; and all 

educational resources and infrastructure are accessible to students with disabilities. 

j. Institutional Restructuring and Consolidation 

 

By transforming higher education institutions into large, multidisciplinary universities, colleges, 

and HEI clusters/Knowledge Hubs, each of which will aim to have 3,000 or more students, this 

policy on higher education aims to end the fragmentation of higher education. This would 

enable students to become well-rounded across disciplines, including artistic, creative, and 

analytical subjects as well as sports, develop active research communities across disciplines, 

including cross-disciplinary research, and increase resource efficiency across higher 

education, both material and human. It would also help break down harmful silos. 

 

As a result, this policy's highest recommendation for the structure of higher education is to 

move toward large clusters of HEIs and universities with a variety of academic disciplines. The 

ancient Indian universities of Takshashila, Nalanda, Vallabhi, and Vikramshila, which had 

thousands of students from all over the world studying in vibrant multidisciplinary settings, 

clearly demonstrated the kind of enormous success that large multidisciplinary research and 

teaching universities could bring. India urgently needs to restore this great Indian tradition, 

which is already transforming other nations' educational and economic systems and producing 

individuals who are well-rounded and innovative. 

 

A new conceptual perception and understanding of what constitutes a higher education 

institution (HEI), also known as a college or university, is particularly necessary for this vision 

of higher education. A university is a multidisciplinary educational establishment with 

undergraduate and graduate programs, high-quality teaching, research, and community 

service. As a result, the definition of a university will allow for a range of institutions, from 

research-intensive universities that place equal emphasis on teaching and research to 

teaching-intensive universities that still conduct significant research. In contrast, an 

autonomous degree-granting college (AC) is a large, multidisciplinary institution of higher 

education that primarily focuses on undergraduate teaching and awards undergraduate 

degrees, though it is not required to do so and is typically smaller than a typical university. 

 

Through a transparent graded accreditation system, a stage-by-stage mechanism for granting 

colleges graded autonomy will be established. Colleges will be supported, encouraged, 

rewarded, and mentored as they work toward meeting the minimum standards for each level 

of accreditation. It is anticipated that each college will either become an autonomous degree-

granting college over time or a constituent college of a university, in which case it will be fully 

integrated into the university. If they so desire, autonomous degree-granting colleges could 

transform into research- or teaching-intensive universities with the appropriate accreditations. 

 

It is imperative that it be made abundantly clear that these three broad categories of institutions 

do not naturally fall into a rigid, exclusionary category; rather, they lie along a continuum. 

Based on their plans, actions, and effectiveness, HEIs will have the autonomy and freedom to 

move gradually from one category to another. The focus of these institutions' goals and work 

will be the most noticeable indicator. Across this assortment of HEIs, the Accreditation System 

will develop and implement appropriately diverse and pertinent standards. However, all HEIs 

will have the same high standards for education and teaching-learning quality. 
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Higher education institutions (HEIs) will have a number of important responsibilities beyond 

teaching and research, which they will carry out with the right resources, incentives, and 

structures. Support for school education, community involvement and service, contributions to 

various fields of practice, faculty development for the higher education system, and support 

for other HEIs are just a few examples. 

 

In order to make the most of available infrastructure and resources and to foster vibrant 

multidisciplinary communities, all higher education institutions (HEIs) must aim to become 

multidisciplinary by 2040 and have larger student enrollments, preferably in the thousands. All 

higher education institutions will first plan to become multidisciplinary by 2030 and then 

gradually increase student strength to the desired levels because this process will take time. 

 

In order to guarantee full access, equity, and inclusion, more HEIs will be established and 

developed in underserved areas. Every district should have at least one large, multidisciplinary 

HEI by 2030. The establishment of high-quality public and private higher education institutions 

with instruction in both local and Indian languages or bilingually is to be pursued. By 2035, the 

objective will be to raise the Gross Enrollment Ratio in higher education, which includes 

vocational education, from 26.3% in 2018 to 50%. While some brand-new institutions may be 

established to achieve these objectives, existing higher education institutions will be 

consolidated, significantly expanded, and enhanced for the majority of capacity creation. 

 

Both public and private institutions will expand, with a strong emphasis on the creation of 

numerous outstanding public institutions. The process for determining increased levels of 

public funding support for public higher education institutions will be fair and transparent. All 

public institutions will have equal opportunities for growth and development under this system, 

which is based on transparent, pre-announced criteria from the Accreditation System's 

accreditation standards. In accordance with the policy, higher education institutions (HEIs) will 

be encouraged to increase their capacity. 

 

Open Distance Learning (ODL) and online programs will be available to institutions that are 

accredited to offer them in order to improve access, increase GER, and provide opportunities 

for lifelong learning (SDG 4). All ODL courses and their components that lead to a diploma or 

degree will be of the same high quality as the best courses offered by HEIs on their campuses. 

Online courses of high quality will be encouraged and supported by leading ODL-accredited 

institutions. Online courses of this quality will be well-integrated into HEI curriculums, and 

blended learning will be preferred. 

 

In order to facilitate and promote high-quality cross- and multidisciplinary teaching and 

research across fields, single-stream higher education institutions (HEIs) will be phased out 

over time and all will shift toward becoming vibrant multidisciplinary institutions or components 

of vibrant multidisciplinary HEI clusters. Departments in a variety of fields will be added to 

single-stream HEIs to strengthen the single stream they currently serve. In order to facilitate 

this vibrant culture, all HEIs will gradually move toward full autonomy, both academically and 

administratively, by obtaining appropriate accreditations. Stability and sufficient public funding 

will support public institutions' autonomy. It will be encouraged to support private institutions 

that have a public-spirited commitment to a high-quality, equitable education. 
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By gradually phasing out the system of "affiliated colleges" over a period of fifteen years 

through a system of graded autonomy and to be carried out in a challenge mode, the new 

regulatory system envisioned by this Policy will foster this overall culture of empowerment and 

autonomy to innovate. Mentoring affiliated colleges will be the responsibility of each existing 

affiliating university to help them grow and meet minimum academic and curricular standards; 

instruction and evaluation; changes to governance; financial stability; and efficiency in 

administration. Over time, all colleges that are currently affiliated with a university must meet 

the required standards in order to obtain the required accreditation standards and eventually 

become independent colleges that offer degrees. This will be accomplished through a 

coordinated national effort that includes appropriate mentoring and government support. 

 

The overall sector of higher education will strive for an integrated system that includes 

professional and vocational education. All HEIs in all current streams will be covered by this 

policy and its approach, which will eventually unite them into a single, cohesive higher 

education ecosystem. 

 

An international university is a multidisciplinary educational establishment that offers 

undergraduate, graduate, and doctoral degrees. D programs and conducts high-quality 

research and teaching. If the HEIs in the country meet the standards, they will no longer be 

referred to as "unitary universities," "deemed to be universities," "affiliating universities," or 

"affiliating technical universities." 

Optimal Learning Environments and Support for Students 

 

Effective learning requires a comprehensive approach that involves appropriate curriculum, 

engaging pedagogy, continuous formative assessment, and adequate student support. The 

curriculum must be interesting and relevant, and updated regularly to align with the latest 

knowledge requirements and to meet specified learning outcomes. High-quality pedagogy is 

then necessary to successfully impart the curricular material to students; pedagogical 

practices determine the learning experiences that are provided to students, thus directly 

influencing learning outcomes. The assessment methods must be scientific, designed to 

continuously improve learning and test the application of knowledge. Last but not least, the 

development of capacities that promote student wellness such as fitness, good health, psycho-

social well-being, and sound ethical grounding are also critical for high-quality learning. 

 

Thus, curriculum, pedagogy, continuous assessment, and student support are the 

cornerstones for quality learning. Along with providing suitable resources and infrastructure, 

such as quality libraries, classrooms, labs, technology, sports/recreation areas, student 

discussion spaces, and dining areas, a number of initiatives will be required to ensure that 

learning environments are engaging and supportive, and enable all students to succeed. 

 

First, in order to promote creativity, institutions and faculty will have the autonomy to innovate 

on matters of curriculum, pedagogy, and assessment within a broad framework of higher 

education qualifications that ensures consistency across institutions and programmes and 

across the ODL, online, and traditional ‘in-class’ modes. Accordingly, curriculum and 

pedagogy will be designed by institutions and motivated faculty to ensure a stimulating and 

engaging learning experience for all students, and continuous formative assessment will be 

used to further the goals of each programme.  All assessment systems shall also be 

decided by the HEI, including those that lead to final certification. The Choice Based Credit 
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System (CBCS) will be revised for instilling innovation and flexibility. HEIs shall move to a 

criterion-based grading system that assesses student achievement based on the learning 

goals for each programme, making the system fairer and outcomes more comparable. HEIs 

shall also move away from high-stakes examinations towards more continuous and 

comprehensive evaluation. 

 

Second, each institution will integrate its academic plans ranging from curricular improvement 

to quality of classroom transaction - into its larger Institutional Development Plan (IDP). Each 

institution will be committed to the holistic development of students and create strong internal 

systems for supporting diverse student cohorts in academic and social domains both inside 

and outside formal academic interactions in the classroom. For example, all HEIs will have 

mechanisms and opportunities for funding of topic-centred clubs and activities organized by 

students with the help of faculty and other experts as needed, such as clubs and events 

dedicated to science, mathematics, poetry, language, literature, debate, music, sports, etc. 

Over time, such activities could be incorporated into the curriculum once appropriate faculty 

expertise and campus student demand is developed. Faculty will have the capacity and 

training to be able to approach students not just as teachers, but also as mentors and guides. 

 

Third, students from socio-economically disadvantaged backgrounds require encouragement 

and support to make a successful transition to higher education. Universities and colleges will 

thus be required to set up high-quality support centres and will be given adequate funds and 

academic resources to carry this out effectively. There will also be professional academic and 

career counselling available to all students, as well as counsellors to ensure physical, 

psychological and emotional well-being. 

Fourth, ODL and online education provide a natural path to increase access to quality higher 

education. In order to leverage its potential completely, ODL will be renewed through 

concerted, evidence-based efforts towards expansion while ensuring adherence to clearly 

articulated standards of quality. ODL programmes will aim to be equivalent to the highest 

quality in-class programmes available. Norms, standards, and guidelines for systemic 

development, regulation, and accreditation of ODL will be prepared, and a framework for 

quality of ODL that will be recommendatory for all HEIs will be developed. 

 

Finally, all programmes, courses, curricula, and pedagogy across subjects, including those in- 

class, online, and in ODL modes as well as student support will aim to achieve global 

standards of quality. 

Teacher Education 

 

The development of a pool of schoolteachers who will shape the next generation relies heavily 

on teacher education. The activity of teacher preparation necessitates the formation of 

dispositions and values, the development of practice under the best mentors, and 

multidisciplinary perspectives and knowledge. Teachers must be well-versed in the most 

recent developments in education and pedagogy while also being grounded in Indian values, 

languages, knowledge, ethos, and traditions, including tribal traditions. 

 

The majority of stand-alone TEIs—more than 10,000 in total—are essentially selling degrees 

for a price, as stated by the Justice J. S. Verma Commission (2012), which was established 

by the Supreme Court. Instead, these TEIs are not even attempting to provide serious teacher 

education. In fact, regulatory efforts have hindered the expansion of excellence and innovation 
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in the sector and have not been able to curb systemic malpractices or enforce fundamental 

quality standards. In order to raise standards and restore integrity, credibility, efficacy, and 

high quality to the teacher education system, the sector and its regulatory system require 

urgent revitalization through radical action. 

 

The Regulatory System shall be empowered to take stringent action against substandard and 

dysfunctional teacher education institutions (TEIs) that do not meet basic educational criteria, 

after providing one year for remedy of the breaches, in order to improve and reach the levels 

of integrity and credibility required to restore the teaching profession's prestige. By 2030, only 

programs for teacher education that are educationally sound, multidisciplinary, and integrated 

will be in place. 

 

All teacher education programs must be held in composite multidisciplinary institutions 

because they require inputs from multiple disciplines and instruction in both pedagogy and 

high-quality content. In order to accomplish this, all multidisciplinary colleges and universities 

will strive to establish education departments that will not only offer B.Ed. programs but also 

conduct cutting-edge research on a variety of education-related topics. programs, working with 

other departments like psychology, philosophy, sociology, neuroscience, Indian languages, 

arts, music, history, literature, physical education, science, and mathematics, among others. 

Additionally, since they will be required to offer the four-year integrated teacher preparation 

program, all stand-alone TEIs will be required to transform into multidisciplinary institutions by 

2030. 

 

The integrated four-year B.Ed. By 2030, these multidisciplinary higher education institutions' 

offerings will be the minimum degree requirement for school teachers. The integrated four-

year B.Ed. will be a holistic bachelor's degree with a dual major in education and a specialized 

subject like language, history, music, math, computer science, chemistry, economics, art, 

physical education, etc. The teacher education will include instruction in cutting-edge 

pedagogy, as well as sociology, history, science, psychology, early childhood care and 

education, foundational literacy and numeracy, and knowledge of India's values, ethos, art, 

and traditions, among other subjects. The HEI that provides the integrated four-year B.Ed. 

could also offer a two-year B.Ed., for students who already hold a Bachelor's degree in a 

particular field. A year-long B.Ed. may also be provided to applicants with a four-year 

undergraduate degree in a specialized field. In order to attract outstanding candidates to the 

4-year, 2-year, and 1-year B.Ed. programs, scholarships will be established for deserving 

students. programmes. 

 

Higher education institutions that offer teacher education programs will guarantee the 

availability of specialists in a variety of education-related and related fields. Each higher 

education institution will collaborate closely with a network of government and private schools, 

where potential teachers will student-teach and engage in other activities like community 

service, adult and vocational education, and so on. Pre-service teacher preparation programs 

will be admitted based on standardized subject and aptitude tests administered by the National 

Testing Agency in consideration of the country's linguistic and cultural diversity in order to 

maintain uniform standards for teacher education. The diversity of the faculty profile in 

Departments of Education will inevitably be a goal, but teaching, research, and field 

experience will be highly valued. In order to strengthen the multidisciplinary education of 

teachers and provide rigor in conceptual development, teacher education institutions will 
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attract and retain faculty from science education, mathematics education, social science 

education, and language education programs with training in areas of the social sciences that 

are directly relevant to school education, such as psychology, child development, linguistics, 

sociology, philosophy, economics, and political science. 

 

Courses in teaching, education, pedagogy, and writing related to their chosen Ph.D. will be 

required of all new Ph.D. applicants, regardless of their field. D subject matter throughout their 

doctoral training. Since many research scholars will go on to become faculty or public 

representatives or communicators of their chosen fields, exposure to pedagogical practices, 

curriculum design, credible evaluation systems, and communication, among other topics, will 

be guaranteed. Ph. Additionally, D students will have at least a certain number of actual 

teaching hours gained through teaching assistantships and other sources. For this purpose, 

Ph.D. programs at universities all over the country will be reoriented. 

 

Through the existing institutional arrangements and ongoing initiatives, college and university 

teachers will continue to receive continuous in-service professional development; In order to 

satisfy the requirements of enhanced teaching-learning processes for high-quality education, 

these will be significantly strengthened and expanded. Teachers will be encouraged to use 

technology platforms like SWAYAM and DIKSHA for online training so that standardized 

training programs can be given to a large number of teachers quickly. 

 

A large pool of outstanding senior and retired faculty, including those with the ability to teach 

in Indian languages, who are willing to provide short- and long-term mentoring and 

professional support to university and college teachers will be gathered into a National Mission 

for Mentoring and innovators from various fields will oversee the NRF independently of the 

government. 

 

Transforming the Regulatory System of Higher Education 

For decades, higher education regulation has been excessively stringent; Too many attempts 

have been made to regulate without much success. Fundamental issues like excessive 

concentrations of power within a few bodies, conflicts of interest among these bodies, and a 

lack of accountability have plagued the mechanistic and disempowering regulatory system. In 

order to reenergize and enable the higher education sector to thrive, the regulatory system 

must be completely overhauled. 

 

The regulatory system for higher education will ensure that distinct, independent, and 

empowered bodies will perform the various functions of regulation, accreditation, funding, and 

academic standard setting in order to address the aforementioned issues. This is deemed 

necessary to eliminate power concentrations, minimize conflicts of interest, and establish 

checks and balances within the system. to make sure that the four institutional structures that 

carry out these four essential functions both independently and simultaneously collaborate to 

achieve common objectives. The Higher Education Commission of India (HECI) will serve as 

the umbrella organization for these four structures, which will be established as four distinct 

verticals. 

 

The National Higher Education Regulatory Council (NHERC) will be HECI's first vertical. It will 

act as a single, unified regulator for the higher education sector, including teacher education 

but excluding medical and legal education. As a result, it will eliminate the duplication and 
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disjunction of regulatory efforts that are currently carried out by multiple regulatory agencies. 

To enable this single point of regulation, it will require a new look, the repeal of existing laws, 

and the reorganization of various regulatory bodies. Financial probity, good governance, and 

the complete online and offline public self-disclosure of all finances, audits, procedures, 

infrastructure, faculty/staff, courses, and educational outcomes will all be very effectively 

regulated by NHERC, which will be set up to regulate in a "light but tight" and facilitative 

manner. All higher education institutions will be required to make this information available on 

a public website maintained by NHERC as well as on their own websites, where it will need to 

be kept current and accurate. NHERC will decide on any grievances or complaints made by 

stakeholders and others regarding the public domain information. Each HEI will solicit online 

feedback from randomly selected students, including students with disabilities, to ensure 

valuable input on a regular basis. 

 

Accreditation will be the primary means by which such regulation can be implemented. As a 

result, the National Accreditation Council (NAC) will serve as the "meta-accrediting body" for 

HECI's second vertical. An independent ecosystem of accrediting institutions under the 

supervision and supervision of NAC will carry out the accreditation of institutions, which will 

be primarily based on fundamental norms, public self-disclosure, good governance, and 

outcomes. NAC will assign the responsibility of being a recognized accreditor to a sufficient 

number of institutions. All higher education institutions will be required to meet predetermined 

standards of quality, self-governance, and autonomy through the implementation of a robust 

graded accreditation system in the near future. Through their Institutional Development Plans 

(IDPs), each HEI will, in turn, strive to become self-governing degree-granting institutions or 

clusters through accreditation at the highest level within the next 15 years. According to current 

global practice, accreditation will eventually become a binary procedure. 

 

The Higher Education Grants Council (HEGC) will be the third HECI vertical. It will fund and 

finance higher education based on transparent criteria, such as the institutions' IDPs and their 

progress toward implementation. The distribution of scholarships and development funds for 

the establishment of new focus areas and the expansion of high-quality program offerings at 

higher education institutions across disciplines and fields will be delegated to HEGC. 

 

The General Education Council (GEC), which will define expected learning outcomes for 

higher education programs, also known as "graduate attributes," will be the fourth vertical of 

HECI. To facilitate the integration of vocational education into higher education, the GEC will 

develop a National Higher Education Qualification Framework (NHEQF) that will be 

compatible with the National Skills Qualifications Framework (NSQF). The NHEQF will 

describe higher education qualifications that lead to a degree, diploma, or certificate in terms 

of these learning outcomes. In addition, the GEC is obligated to establish facilitating standards 

for issues like credit transfer, equivalence, and other similar ones. by means of the NHEQF. 

In order to prepare well-rounded students with skills for the 21st century, the GEC will be 

required to identify specific skills that students must acquire during their academic programs. 

 

The professional councils, such as the Indian Council for Agricultural Research (ICAR), the 

Veterinary Council of India (VCI), the National Council for Teacher Education (NCTE), the 

Council of Architecture (CoA), and so on, will perform the function of Professional Standards 

Setting Bodies (PSSBs). They will be invited to join the GEC and will play a significant role in 

higher education. As PSSBs, these organizations will continue to create curricula, establish 
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academic standards, and coordinate teaching, research, and field development within their 

respective fields as GEC members. They would assist in defining the curriculum framework 

within which HEIs can develop their own curricula as GEC members. As a result, PSSBs would 

also establish standards or expectations in particular learning and practice areas without 

acting as regulators. All higher education institutions will determine, among other things, how 

their educational programs comply with these standards. If necessary, they will also be able 

to seek assistance from these standard-setting bodies or PSSBs. 

 

By eliminating conflicts of interest between roles, such a system architecture will guarantee 

the principle of functional separation. It will also try to give HEIs more power while making sure 

that only the most important things get done. The HEIs will receive responsibility and 

accountability concurrently. These expectations shall not distinguish between public and 

private HEIs. 

 

For this to happen, existing structures and institutions will need to be rethought and undergo 

some sort of evolution. As a result of the separation of functions, each vertical within HECI 

would assume a unique role that is relevant, meaningful, and significant in the new regulatory 

framework. 

 

All of the autonomous verticals for Regulation (NHERC), Accreditation (NAC), Funding 

(HEGC), and Academic Standard Setting (GEC), as well as the overarching autonomous 

umbrella body (HECI), will operate on the basis of open public disclosure. They will also make 

extensive use of technology to reduce the amount of human interaction in their work in order 

to guarantee efficiency and openness. A technology-based, faceless regulatory intervention 

will serve as the guiding principle. In order to ensure that higher education institutions adhere 

to the fundamental minimum norms and standards, strict compliance measures with stringent 

action, including penalties for false disclosure of mandated information, will be implemented. 

HECI will settle disputes between the four verticals. Each vertical in HECI will be its own 

independent entity, made up of people with a demonstrated track record of public service, 

integrity, and high expertise in the relevant fields. The integrity and efficient operation of HECI 

will be overseen and monitored by a small, independent body of public-spirited experts in 

higher education. Within HECI, appropriate mechanisms will be developed to carry out its 

functions, including adjudication. 

 

The regulatory framework will also make it much simpler to establish new high-quality HEIs. It 

will also ensure with great efficiency that these institutions are established in the spirit of public 

service and with adequate financial backing for long-term stability. The governments of the 

Central and State will assist exceptionally successful higher education institutions in 

expanding their facilities, enabling them to attract a larger number of students, faculty, and 

programs. In order to further broaden access to high-quality higher education, models of the 

Public Philanthropic Partnership for HEIs may also be tested. 

 

Effective Governance and Leadership for Higher Education Institutions 

A culture of excellence and innovation in higher education institutions is made possible by 

effective governance and leadership. Strong self-governance and outstanding merit-based 

appointments of institutional leaders have indeed been the defining characteristics of all world-

class institutions, including India. 
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All higher education institutions in India will strive to become autonomous, self-governing 

institutions pursuing innovation and excellence through a suitable system of graded autonomy 

and graded accreditation over a 15-year period. At all higher education institutions, efforts will 

be made to foster an environment of excellence and ensure the highest possible standard of 

leadership. A Board of Governors (BoG) of highly qualified, competent, and dedicated 

individuals with demonstrated capabilities and a strong sense of commitment to the institution 

will be established once the institution has received the appropriate graded accreditations that 

indicate that it is ready for such a move. An institution's BoG will be able to make all 

appointments, including the institution's head, and make all governance-related decisions 

without interference from outsiders. The Constitution, Appointment, Modalities of Functioning, 

Rules and Regulations, and Roles and Responsibilities of the BoG shall be established by an 

Overarching Legislation that shall supersede any contravening provisions of any other earlier 

Legislation. A Board-appointed expert committee shall select new Board members; 

Additionally, the BoG will be responsible for selecting new members. When selecting 

members, equity considerations will also be taken into account. Throughout this process, it is 

anticipated that all higher education institutions will be encouraged, supported, and mentored. 

The goal is for them to become autonomous and have such an empowered BoG by 2035. 

 

Through open self-disclosure of all relevant records, the BoG shall be accountable to the 

stakeholders. Through the National Higher Education Regulatory Council (NHERC), it will be 

accountable for adhering to all regulatory guidelines established by HECI. People with strong 

academic credentials, demonstrated leadership and administrative skills, and the ability to 

handle difficult situations will be considered for all positions of leadership and institution heads. 

A strong social commitment, a belief in teamwork, pluralism, the capacity to work with diverse 

people, and a positive outlook are all traits that leaders of an HEI should possess in addition 

to demonstrating a strong alignment with the institution's overall vision and the Constitutional 

values. An Eminent Expert Committee (EEC) constituted by the BoG will lead the rigorous, 

impartial, merit-based, and competency-based selection process. While tenure stability is 

essential for the establishment of a suitable culture, careful planning will be taken to ensure 

that good practices that define an institution's processes do not end as a result of a change in 

leadership; In order to guarantee smooth transitions, leadership changes will occur with 

sufficient overlaps and not remain vacant. A succession of leadership roles will allow for the 

early identification and development of outstanding leaders. 

 

All higher education institutions will, in turn, demonstrate commitment to institutional 

excellence, engagement with their local communities, and the highest standards of financial 

probity and accountability while receiving adequate funding, legislative enablement, and 

autonomy in a phased manner. Each institution will develop a strategic Institutional 

Development Plan on the basis of which it will develop initiatives, evaluate its own progress, 

and achieve the goals outlined in the plan. This plan may later serve as the foundation for 

additional funding from the public. Members of the Board, institutional leaders, faculty, 

students, and staff are all expected to collaborate on the preparation of the IDP. 
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NAAC BASED BEST PRACTICES IN ACADEMIC LIBRARIES 

AND KNOWLEDGE RESOURCE CENTRES: AT  A GLANCE 

 

------------------------------------------------------------------------------------
Abstract : This paper is mainly focused on various best practices to be followed by academic 

library. It discusses importance of introducing best practices in academic library to enable it 

to improve its process and activities, optimize resource utilization and deliver high quality, 

efficient services to library users.The article throws light on the various best practices to be 

followed in Academic Libraries and Information Centers. The present paper also highlight 

NAAC best practices. Paper also mention IT based best practices like Web page, Blogs, Wikis 

Virtual library tour, E-alert services, etc. Paper also mentions General Library practices & 

Library extension services. This paper will be useful guide to other libraries to get an idea 

about various ways & practices can be adopted in their libraries for creating an effective 

library management. 

Keywords : Academic Libraries, Knowledge Resource Centers, College Library, Best 

Practices, National Board of Accreditation and Assessment (NAAC), E-resources and Library 

services. 

------------------------------------------------------------------------------------ 

Introduction : 

In the present day scenario the fast- accelerate educational innovations become 

necessary for continuous review and improvement of the overall functions of the library and 

information centers. In the present age of information explosion the libraries and information 

resource centre play not just an important learning-support function, but the library itself has 

been emerging as a site of learning, sometimes more important than even the class -room. 

College form the integral part of Higher Education and libraries in colleges are the 

primary source for learning process. The college library is a connecting link between teaching 

and learning as well as place which supplements its resources what is beyond scope of class 

room. Academic Libraries and Information Centers play an important role in the educational 

history of both the students as well as faculty members. It serves the users by providing 

specific information to the user. But how far the Academic Libraries and Information Centers 

are successful in implementing their goals into its reality is a big question. There must be 

some agency to have a proper vigilance to rectify the emerging needs, and for this kind of 

purpose. NAAC was established for maintaining quality education of the institutions. 

Information and communication technologies (ICT) have made a tremendous impact 

on the functions of the academic libraries and knowledge resource centre. The developments 
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and changes in the ICT have changed the user's expectations from the academic libraries in 

different ways. The ways to build a library collection and offer services to the end users vary 

from the recent to past exercises. 

1. Definition Of Best Practices : 

ODLIS (Online Dictionary of Library and Information Science) describes best 

practices as follows: “In the application of theory to real-life situations, procedures that, when 

properly applied, consistently yield superior results and are therefore used as reference points 

in evaluating the effectiveness of alternative methods of accomplishing the same task. Best 

practices are identified by examining empirical evidence of success.”  

Need for best practices in Library : 

Best practices are developed in the library for following purpose.  

 To execute the five laws of library science.  

 To magnetize & meet the user demand.  

 To maximize the utilization of library.  

 To identify the needs of the users.  

 To market library services and products. 

According to National Board of Accreditation and Assessment (NAAC) “Best practice 

may be innovative and be a philosophy, policy, strategy, program, process or practice that 

solve a problem or create new opportunities and positively impact on organizations. 

Institutional excellence is the aggregate of the best practices followed in different areas of 

institutional activities.” 

From above definition, best practice means, it is a method or technique used to 

improve the current workflow of an organization to obtain its objectives effectively & with 

predetermined standards. 

2. NAAC Based Best Practices in Library : 

The best practices suggested by the NAAC in its quality indicators in Library and 

Information services are as listed below.  

 Computerization of Library with standard Software.  

 Inclusion of Sufficient information about the library in the college prospectus.  

 Compiling user statistics.  

 Displaying newspaper clipping on the notice board periodically.  

 Career/ Employment information services.  

 Internet facilities to different user groups.  

 Information Literacy programs.  

 Suggestion box and timely response.  

 Displaying new arrivals and circulating a list of those to academic departments.  

 Conducting book exhibitions on different occasions.  
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 Organizing book talks.  

 Instituting Annual Best User Award for students.  

 Organizing competitions annually.  

 Conducting user surveys periodically. 

3.1 General Best Practices : 

Following are additional practices to be conducted in library as a routine practice.  

 Regular Library Advisory Committee Meeting.  

 Binding of books & periodical Volumes.  

 Inclusive of Library Information in prospects & College Websites.  

 Intercom facility for easy communication among various departments.  

 Pasting of barcode, spine label and stamping in a definite place on the books.  

 Question sets of previous examinations. 

 Library Calendar of Activity & Events.  

 Use of pesticides for keeping away book worm & damage of books. 

3.2 Benefits of Internet Facility in the Library :   

 The readers are provided with available up-to-date knowledge with Internet facility. 

Their educational needs have fulfilled.   

 The readers are benefitted with online resources by Internet. 

 Students make use of Internet facility for filling up e-scholarship forms, to use NLIST  

journals, e-books, to check emails, to get information from govt. websites, to fill 

online job application forms, to check results online, etc  

 The students make use of Internet to fill up UPSC, MPSC, SET, NET, Enrollment, E-

Scholarship forms, Banking Recruitment applications, Railway Recruitment 

applications, other online forms, etc.   

 The teachers get information about the research made in their concerned subjects. 

 Teachers to take help from internet sources in their teaching learning methods and 

reading materials.   

 The users of the library are making use of internet on the large scale. 

3.3 A few Examples of Experience of Best Practices in Academic and Research 

 Libraries : 

1. Dr. S. R. Ranganathan writes that he brought to the notice of Sir C.V. Raman about 

Raman Effect which was published in a foreign journal. This incident happened in 

Madras University Library in early thirties. Sir C.V. Raman received the Nobel Prize 

for his work on the scattering of light which is called Raman scattering or Raman 

Effect.  

2. Mr. T.N. Chaturvedi, former Governor of Karnataka narrated the experience about 

when he approached Prof. D.N. Marshall, Librarian Bombay University for a book 

from his Library. Prof. Marshall sent him the book immediately without waiting 

whether his library rules permitted him or not. Mr. T.N. Chaturvedi wrote to many 
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university libraries. He received negative reply from them saying that they have the 

book in the library but their rules do not permit them to send the book  

3. Prof. P.K. Mehta, former Pro Vice-chancellor of IGNOU narrates the incident in 1970 

when he wrote to Dr. B. Anderson, Librarian of Bombay University Library that he 

would like to make use of the library and mentioning his area of research work. 

Prompt reply came from Dr. B. Anderson. Prof. Mehta went to the library and met the 

librarian immediately. Dr .B Anderson gave him three typed papers and told, “ This is 

the list of books available in our library which, I think are relevant to the area of your 

work “ and told him please feel free to contact me if you have any difficulty or need of 

any assistance. Prof. P.K. Mehta spent few weeks in the library. Prof. P.K. Mehta 

comments “A library is provision and every provision in judged on the basis of three 

parameters: Availability, Accessibility and Utilization”.  

4. Quality Indicators For The Library : 

The details relates to the library users, services offered, facilities, collection, rules, 

budget, usage of services, extension activities etc. and at every step students and teachers are 

the party in complying with it. In other words we can say that involvement and support of 

these elements play a crucial role in the self-study report writing exercise. Hence maintenance 

of daily record needs serious attention. Library rules and the awareness among the users 

combined with alertness on the part of the library staff becomes the major requirements. It is 

true that libraries largely support learning, teaching and research processes in institutions. The 

set of questions framed for the library focuses on library infrastructure, collection, 

management and services. Extension activities and best practices are also covered. This can be 

explained in more details by dividing these questions into different headings. 

5. Utilization Of The Library Services : 

To check the utilization of the available services, various details about the working 

hours of the library (including Sundays and holidays, and after and before the class hours, 

during examination) are noted. Facilities like computers and internet connectivity, 

reprographic service, status of library automation, open access system, number of books 

issued daily, fine etc are the key questions. Various services are listed in the guidelines like 

circulation, clippings, bibliographic services etc. Inter library loan service, user orientation 

and information literacy programs are to be explained. Services used are evaluated through 

different data like average no. of books circulated, no. of reference queries received, no. of 

students visiting library, no. of teachers visiting library, display of new arrivals, awareness 

services etc. 

6. Best Practices To Enhance Academic Activities : 

In the library context, the best practice may be those services through which the users 

are able to explore more resources and facilities from the library. This includes steps taken by 

the library to attract more users by creating suitable academic information environment. Here 

library is expected to focus on users needs while introducing new services and facilities to 

them. Guidelines speak about the best practices in relation to new developments in the field. 
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Service introduced as a best practice today may turn in to an essential one. Previously internet 

access in the library was considered as the best practice but today it has become an essential 

service.  

Best practices questions includes computerization of library with standard digital 

software, inclusion of sufficient information about the library in the college prospectus, 

compiling student/teacher attendance statistics and locating the same on the notice board, 

displaying newspaper clippings on the notice board periodically, career employment 

informationservices, internet facilities, information literacy programs, suggestion box, 

displaying new arrivals, circulating a list of those to academic departments, conducting book 

exhibitions on different occasions, organizing book talks, instituting annual best user award 

for students, best intellectual library award, organizing competitions annually and conducting 

user surveys periodically. 

7. Traditional Best Practices : 

a. Book Exhibition : Arrange book exhibition on different occasion (i.e. National 

Library Week, World Copyright Day, Independence Day etc.) display rare books, 

newly added books or books of particular subject which are available in the library. 

This will lead to increased awareness among readers about knowledge wealth the 

library possess they can demand the books accordingly.  

b. Library Hour : Library should start Library hour for students, It made compulsory for 

all the students by adding it in their daily class schedule. In Library hour students 

should. Visit the library for spending an hour in the library for reading materials. By 

keeping an hour in their time table students spend an hour in the library which brings 

them closer to the reading materials, indirectly it helps to increase reading habits to of 

students.  

c. Orientation Programme : Orientation is one of the best practices to create awareness 

among the students about the library resources, services good reading habits and 

activities for maximum utilization of the library. The orientation helps & useful to the 

fresh students at the beginning of each academic year about the importance of the 

library, exposing the students to its various library services.  

d. New Arrivals : Putting the list of newly available books on notice board will make the 

reader aware about the new reading material so that accordingly he could demand for 

those new books & get it.  

e. Library Brochure : It is one of the important sources for creating exactitude about the 

library environment, services & collection of the library students can be provided the 

information broacher at the time of Admission. The information brochures include 

information about the library facilities, like Xerox, internet etc, latest publications, 

latest editions to the library, CD / DVD list, book bank facilities, library rules & 

regulations, electronic resources & online information services etc.  

f. Book Reviews : User should asked to read all the book and give his review on book. 

At the end Librarian should collect it & displays it on notice board under the name of 

reviewer.  
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g. Readers Club : Library should give its facility to outside reader campus. Library also 

establish a reader club. This club maintain good relation between library & outside 

users.  

h. Library short Term course : The aim of this practice is to create understanding about 

library, use of ICT equipment in library & to know the mechanics of library. For this 

library should organize a two to three months duration course for the benefit of user 

community. In this course, feeding of data entry for books, creating reader profiles, 

generating barcode printing & scanning the photo of reducing etc training should be 

given.  

i. Training to use E-Resource : Training programmes should be conduct for student, 

teacher every year for two to three days as per their need. In this programme, how to 

find out library books by using Library OPAC, use of library consortiums, free online 

journals (DOAJ), link to various useful websites etc. training should be given so that 

library resources, services use more effectively & efficiently.  

j. Indexing & Abstracting Services : An indexing and abstracting service is a service 

that provides shortening or summarizing of particular documents and assigning of 

descriptors for referencing documents.  

k. Staff User Meet : The libraries may organize activities to staff users, which involving 

to work & share their ideas with each other relating to the new information services & 

their requirements. This helps to keep abreast the staff & the users about the latest 

developments & trends in library principles & practices, there by bridging the gap 

between the staff & users for this arrange various activities such as workshops, 

seminars and guest lectures.  

l. Best Library user Award : This practice should encourage students/ staff to make 

maximum use of library resources & services for every academic year.  

m. Carrier Guidance Cell : User comes to library for searching information regarding 

their carrier or educational development. Today competition is going on top level, 

students must aware of this situation. In this context Library and Librarian should play 

a important role to solve their problems. Library should have very rich collection of 

competitive examination. Library should invite to guest lecturer for guiding to users 

for bright carrier. 

8. ICT Based Best Practices : 

a) Computerized Library with Library Software : Software consists of the stepby-step 

instructions that tell the computer what to do. In a University Library, the most 

common computer software used are library automation software, database 

management software, antivirus software and application software. Many software 

packages for various applications in the field of library & information services and 

management are New Gen Lib, Autolib, SOUL, LIBSYS, KOHA etc. used for 

automation purposes.  

b) Library Webpage : A library website provides a library with a website to offer its 

services and to tell its story to its community. In most of the library website online 

catalogue is included. A library web page or Universal Resource Locator (URL) 

facilitates single window access to various web enabled library services.  
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c) Online Public Access Catalogue (OPAC) : It is the computer form of library 

catalogue to access materials in the library. It is an online database of materials held 

by a library or group of libraries. It is a computerized library catalogue available to the 

public. Most OPACs are accessible over the Internet to users all over the world.  

d) Electronic Document Delivery Services : At present, a document delivery service 

typically involves a combination of paper, digital and electronic media; document 

delivery is a "hybrid" medium. Libraries are implementing ICT based interlibrary 

lending system using electronic networks to deliver copies of journal articles and other 

documents in digital format [mainly in Portable Document Format (PDF)] to library 

users' desktops.  

e) CAS & SDI Services : A selection of current-awareness services in the form of Table 

of contents' (TOC) alerts, List of new arrivals of journals and Books, Press Clippings, 

Research Digest, including Abstracting and Indexing Service have been started by the 

library. Selective Dissemination of Information refers to tools and resources used to 

keep a user informed of new resources on specified topics.  

f) Electronic Mail (E-mail) : This medium can also be used to send and receive mails. 

This is commonly and widely used with the internet facilities. E-mail is very useful for 

sending messages to and from remote areas with enhanced network. Further, it is also 

useful in various aspects of library environment. Thus, it may be stated that e-mail 

may play a significant role in information dissemination services.  

g) Electronic Resources : The e-Resources on magnetic & optical media have a vast 

impact on the collections of university libraries. The commonly available electronic 

resources are accessed electronically through traditional medias like CDROMs, or 

through internet as electronic journal, online database databases, eBook, or in the form 

of OPACs, blogs, wikis, podcasts, etc.  

h) Institutional Repository : An institutional repository is an online archive for 

collecting, preserving, and disseminating digital copies of the intellectual output of an 

institution. Library should develop institutional repository of Question paper, Syllabus, 

Research papers, Notes, carrier guidance etc can be made available for user 

community.  

9. Conclusion : 

The best practices are help for improving quality of library services. The best practices 

adopted in academic institutes should bridge the gap between library collection & user 

community for maximum utilization of the resources. Library adopted various best practices 

in its administration, management, collection & services, extent of the use of services and use 

of technology. The technology based services are essential for providing up-to-date 

information to user community. In its effective implementation that make significant change 

in enhancing the use of information sources/services and users satisfaction level. The above 

best practices by every academic institution library creates its own image in the mind of 

students, faculty & society 

NAAC policy helps in developing the Academic Libraries and Information Centers to 

make modernize and to provide good standard service to users. This is the best methodology 
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for measuring themselves to find deficiency to enhance the library services, which support get 

maximum score based on certain criteria’s, this paper clearly explains importance in 

maintaining the library to full fill the quality for the NAAC policy. 
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Abstract : This study investigates user satisfaction of law students of Dr. Bapuji Salunkhe Law 

College, Osmanabad (Maharashtra). The study focuses on information required by the students 

and satisfaction level, what resources they require, methods for locating information, library 

collection, services and facilities available in the library. A descriptive survey method was used 

& the data was gathered through the questionnaire completed by 180 students, the users’ 

opinions and suggestions have been collected in this study for data collection process. 

Keywords : Users study, Usage Pattern, Collection Development, Library Services, Best 

Practices, College Library, LAW, INFLIBNET and N-LIST. 

--------------------------------------------------------------------------------------------------------------------- 

1. Introduction : 

India has a large educational system comprising thousands of colleges & hundreds of 

universities along with several institutes of higher learning & centers of excellence. The college 

& university libraries being the nerve centers of the higher education & learning play a vital role 

in support of all the activities such as teaching, research & publication. 

Libraries are established to provide the information needs of their users, which is an 

essential for the students in their mental development in this complex and modern society. It is a 

prerequisite for socio-economic, cultural, scientific and personal development. Information may 

be stored in various forms, including print & non-print media, the second law of library science 

reads as “Every reader his her books” It  means readers coming to the library for information 

searching & must be provided by the any type of libraries. 

Lab 1
Highlight



LIBRARY SCHOLAR 
International Peer-Reviewed Journal of Library Science 

Published in Collaboration With                                                                               

Yeshwant Mahavidyalaya, Nanded                                                

www.researchhub.org.in/library-scholar   !!    Email : libraryscholar21@gmail.com 

126 

 

Volume           :  3 (2023) 

Special Issue :1 (March) 
ISSN 

2583-2549 

2. Use Study : 

Use is a behavior; it leads to meet individual needs. A user study is a systematic 

examination of characteristics and behaviors of an Information system. The term user study 

reflects on, information use patterns, information needs, & information seeking behavior. Hence 

the investigator conducted user studies in order to improve the present library services, plan for 

new services, adjust the limited funds, evaluate the performances of the library & enhance the 

user satisfaction, such studies will help the librarians, authorities to know the satisfaction of users 

with the services, facilities type of the new service desired, & the funds required for their 

implementation. 

3. Dr. Bapuji Salunkhe Law College, Osmanabad : 

Dr. Bapuji Salunkhe Law College, Osmanabad is affiliated to Dr.Babasaheb Ambedkar 

Marathwada University, Aurangabad. Osmanabad is considered as semi-urban area. Until, 17
th

 

September, 1948 it was under Nizam rule. Later it was merged with Union of India. Our 

Management started the Law College to cater the needs of Legal Education in backward area. 

This College is 250 Km away from University Headquarters. To provide Legal Education to the 

needy & poor people of this area in terms of fees & expenses, this college location is beneficial 

to all the people here. We also conduct Legal Aid & Legal Literacy Camps to have the Legal 

Awareness as well as National & State Level Moot Court Competition. The College is affiliated 

to Dr.Babasaheb Ambedkar Marathwada University, Aurangabad.  

The faculty members actively participate as the members of Board of studies, Faculty of 

Law, Dr.Babasaheb Ambedkar Marathwada University, Aurangabad. The college has provided 

wide range of core options, elective options, interdisciplinary courses and flexibility to the 

students as per their interest and likings. The adequate infrastructure and learning resources in 

respect of classrooms, library, playground, hostels, canteen (sharing with the sister institution), 

and other amenities have been consistently developed, extended, maintained and enriched from 

time to time. 

The college library has the extensive reference books for research. It contains the 

infrastructure facilities like a computer lab, internet, printer and photocopier. In addition to that 

an extensive database of Supreme Court, High Court cases, State and Central legislations has been 

provided along with up to date collection of journals, magazines and periodicals.  

The involvement of faculty in research activities is promoted through Research 

Committee. Moreover the college has planned to initiate the work towards an academic 

association with various other organizations. The library has rich collection of text books, 
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reference books, journals, e-books, e-journals. Internet access to students is provided through 

Information Center of the College. Understanding the need of Osmanabad Districts, Shri Swami 

Vivekanand Shikshan [SSVSS] Kolhapur’s founded this College in 1984 under the leadership of 

Honourable Bapuji Salunkhe. The College has following full-fledged facilities - 

 Library with 11073 books 

 N-LIST E-resources 

  

 Computer Lab with 10 computers 

 Ladies Hostel 

 Gymkhana 

 16 Journals + 04 Newspapers 

4. Sant Dnyaneshwar Library (Sdl) : 

 The library is the lung of every educational institute, which breathes knowledge and 

information into the minds of the students. The Library Advisory Committee considers the 

development proposals of the library and budget allocations and policy decisions. It also 

provides directions for a structured and balanced growth of the library and to provide improved 

facilities and innovative services. Allocation and utilization of funds and introduction of 

developmental programs and requirements of the users are addressed and approved by the 

Library Advisory Committee. 

4.1 Collection development : The Library and Information Centre came into existence in the 

year 1984. The main Library is equipped with a good number of national and 

international books, journals in the field of Family Law, Company Law, Labour Law, 

CRPC, CPC, ADR, Human Right, English, Management and General reading, etc. and 

also with the modern and latest technology to cope up with latest development to provide 

quality and quick services to its users.  

4.2 Library Staff : Library and Information Centre has good team of qualified Professional 

and Non-Professional Staff.  

4.3 Library Services : ASPC's Library and Information Centre is providing the following 

services to its users. 
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 Circulation 

 Reference Service 

 Current Awareness Service 

 Selective Dissemination Service 

 Reprographic Service 

 Audio-Visual service 

 News Paper Clipping Service 

 Legal Awareness  

 Interlibrary Loan 

 WEB OPAC 

 

 

 

 

 

 

 

 

 

 

 

4.4 Library Automation of SDL : 

Dr. Bapuji Salunkhe Law College, Osmanabad is one of the Best College of its kind 

in Marathwada Region to have a computerized Library Services. Computerization started 

since January, 2013 and built a complete database of over 10,246 books. Further we have 

Online Services provided to our users through UGC & INFLIBNET N-LIST program with 

INTER LIBRARY LAN SYSTEM consisting of 7 terminals connected to, the library and 

information center Server storing our database.  

The project was implemented at the SDL, Dr. Bapuji Salunkhe Law College, 

Osmanabad. It deals with the automation of the entire library system thereby reducing 

paperwork and increasing efficiency. A Library plays a vital role in any education. College 

has the latest and best possible books, magazines, journals, audio-visual aids for the student 

and faculty members. The students use these books for their academics, general knowledge 

etc. Our College Library has one of the best and wide collections of related Academic books 

and journals. Our dedicated and always helping Library Staff takes care of each and every 

student by availing them with best of their requirements. The functioning of the existing 

system was studied and following details were determined. 

4.4.1 SOUL Software : 

 Software for University Libraries (SOUL) 2.0 is state-of-the-art integrated library 

management software designed and developed by the INFLIBNET Centre based is used. The 

latest version of the software i.e. SOUL 2.0 was released in January 2009. It is user-friendly 

software developed to work under client-server environment. The software is compliant to 

international standards for bibliographic formats and circulation protocols. After a 

comprehensive study, discussions and deliberations with the senior professionals of the 

country, the software was designed to automate all house-keeping operations of library. The 

software is suitable not only for the academic libraries, but also for all types and sizes of 

libraries, even school libraries. The database for new version of SOUL is designed for latest 

versions of MS-SQL and MySQL (or any other popular RDBMS).  
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 SOUL 2.0 is compliant to international standards such as MARC 21 bibliographic 

format, Unicode based Universal Character Sets for multilingual bibliographic records and 

NCIP 2.0 and SIP 2 based protocols for RFID, electronic surveillance and control. The 

Online Public Access Catalog (OPAC) is used to carry out online searches of library database 

by Author, Title; Keywords and Accession Numbers, which enables users to provide good 

reference service to staff and students. 

5. Objective Of The Study : 

 To identify the type of information sources needs to the students. 

 To know the purpose of seeking information 

 To know users opinion about the library. 

 To find out the satisfaction level of users & effectiveness of the library services. 

 To suggest some measures this will help the student to use the library more 

effectively.  

6. Scope & Limitation Of The Study : 

The scope of the present study is limited to Students of Dr. Bapuji Salunkhe Law 

College, Osmanabad. The main focus of this study is to identify the needs & requirements of 

users in general & to know the use of College Library. 

7. Research Methodology : 

Survey method has been used for the present study. This method plays a significant 

role in research as can be seen from the statement.  

“The survey method is one of the most effective & sensitive instruments of research, 

survey research can produce much needed knowledge”.  

A questionnaire is prepared to collect the data from students of Dr. Bapuji Salunkhe 

Law College, Osmanabad. At present there are 443 students are studying in this college for 

different degrees i.e. Pre Law, LL.B. and LLM. A sample of 205 (Krejcie and Morgan, 1970) 

students has been selected as a samples size given by Krejcie and Morgan in 1970. The 

questionnaire was distributed among the different branches to the selected post-graduate 

students 180 (87.80%) students have completed and returned the questionnaire. 

8. Data Analysis & Interpretation : 

The collected data are analyzed and interpreted below. 

8.1 Subject wise Students Strength : Responses received were analyzed to know which 

subject the respondents belong. The analyzed data is presented in table no.1  
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Table No.1 Class wise strength of Students 

Class No. Students Percentage 

Male Female 

Pre Law I 17 23 07.27 

Pre Law II 10 19 05.27 

Pre Law III 25 69 17.09 

Pre Law IV 11 22 06.00 

Pre Law V 16 27 07.84 

LL.B. I 34 112 26.54 

LL.B. II 06 18 04.36 

LL.B. II 14 25 07.09 

LL.M. I 15 37 09.45 

LL.M. II 17 33 09.09 

Total- 165 385 100 

It is observed from table no.1 that out of 443 student 146 (26.54%) were for LL.B. I 

among the three classes, followed by Pre Law III 17.09% and the strength for all the rest 

class were 4% to 9 % for each class.  

It is concluded that more number of students admitted for LL.B. I than all other class. 

8.2 Frequency of Library Visit : 

The distribution of students according to the frequency of library visit is shown in 

table no.2. 

  Table No. 2  Frequency of Library Visit 

Frequency No. of students Percentage 

Almost Daily 22 12.22 

Once in a week 115 63.88 

Twice in a week 28 15.57 

Once in fifteen days 08 04.45 

Monthly  07 03.88 

Rarely 00 00.00 

Total- 180 100 
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 It is found from table no.2 that out of the total 180 Students, 115 (63.88%) were 

visiting  the library once in a week or almost daily, 15.57% twice in a week, 12.22% almost 

daily, while 8.33% Post Graduate student were visiting once in fifteen days or monthly, no 

students were found who use the library rarely. 

8.3 Purpose of Library Use : 

Attempts were made to know for what purpose users use library. The analyzed data is 

presented in table no 3. 

Table No. 3 Purpose of library use (N=180) 

Purpose No of Respondents* Percentage 

To Lending books to read 145 80.55% 

To Consult Periodical 74 41.11% 

To Read News Paper 85 47.22% 

To Use Internet-E-mail 10 05.55% 

Search Online and Offline Database 05 02.77% 

To Keep Update Knowledge 65 36.11% 

Preparing Article 22 12.22% 

To Writing Notes 45 25.00% 

Fun & Enjoyment 25 13.88% 

As Meeting Point 20 11.11% 

Photocopying Material 15 08.33% 

To Preparing Competitive Exam 25 13.88% 

To Preparing for Debating Elocution 07 03.88% 

*Multiple responses 

It can be revealed from the table no.3 that the main purpose of 80.55% post graduate 

students was lending the books for home reading, 47.22% and 41.11% students purpose was 

to read newspapers and to consult the periodicals respectively, while 36.11% users were 
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using the library to keep update knowledge and 37.22% were attending library for preparing 

article and writing notes, 13.88% were using for preparing competitive exam. Very less 

number of the student were using the library for internet browsing and online as well as 

offline database, nearly 25%were using for fun & enjoyment  and as meeting point of view. 

As well as 8.33% users purpose was getting photocopy of the required reading material while 

3.88% users were using the library for preparing debating elocution. 

Hence it is clear that the post graduate student are not much aware about e-resources 

provided by the library, the main purpose of these users were to collect the required 

information through print resources available in the library as per their prescribed syllabus.  

8.4 How to Find out Required Information Sources : 

Attempts were made to know for how the users get required information. The 

analyzed data is presented in table no. 4 

Table No.4 How to Find Out Required Information Sources (N=180) 

Sources No Respondents Percentage 

OPAC 115 63.88 

Library Staff 75 41.66 

Teachers 135 75.00 

Friends 52 28.88 

News Papers 42 23.33 

Periodicals 64 35.55 

Browsing Publisher Book Seller Catalog 13 07.22 

Library Shelves 32 17.77 

* Multiple Responses 

It is observed from table no.4 that 75% post graduate students highly depends on their 

teacher and 63.88% browsing the books on OPAC to find out the required documents. These 

two are followed by assistance form the librarian and library staff 41.66%, Searching 

periodicals 35.55% help from friends 28.88%, browsing news papers 23.33% and browsing 

book seller & publishers catalogue 07.22%, therefore it is clear that major students consult to 

their teacher and browse the book on OPAC for the relevant documents. 
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8.5 Availability of Resources in the Library : 

 The vital aim of the library is to provide the required reading material to the students, 

researchers, and faculty of the college. These users need highly specialized and advanced 

information on the subject of their specialization in a variety of sources like text books, 

reference books, periodicals, news papers, or magazines, thesis dissertation reports, e-

resources etc. 

 The distribution of post-graduate students according to the sufficiency of various 

information resources, which has been shown in table no.5 

Table No.5 Availability of Library Resources (N=180) 

Library Resources Sufficient Not Sufficient Total 

Text books 105 58.33 75 41.66 

180 

(100%) 

Reference Sources 115 63.88 65 36.11 

Periodicals 135 75.00 45 25.00 

News Reports 25 13.88 155 86.11 

M. Phil Dissertation/ Project work 148 82.22 32 17.77 

E-resources 05 2.77 175 97.22 

 It is clear from table no.5 that post graduate students opined, text book collection was 

sufficient while 41.66% student indicated that was not sufficient. It is an evident that 63.88% 

student noted that reference collection in the library is sufficient while 36.11% were of the 

opinion that was not sufficient, 75% were satisfied with periodical resources while 25%. 

Were found not satisfied 82.22% students also indicated that M.Phil dissertation & project 

work was good and sufficient while 17.77% stated that was not sufficient. As regard the 

collection of e-resources 97.22% felt that it was not sufficient while only 2.77% felt it was 

sufficient. 

 Hence it is concluded that majority of student were not satisfied with the e-resources, 

reports the notable thing is that they were quite satisfied with text, reference & periodicals, 

dissertation collection. 

8.6 Satisfaction about Library Services : 

The main objective of college library is to collect, organize & retrieve the information 

to faculty, researcher and students of college community, Effective services will improve & 
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deliver right information to right time to the right user in right manner, in the age of it 

libraries will have to play a vital role by providing information through modern techniques to 

render its services more efficiently and qualitatively. The distribution of students according 

of the satisfaction of different library services is shown in table no.6  

Table No. 6 Satisfaction of Library Services 

Library Services Satisfaction Level Total 

Satisfied Not Satisfied 

Circulation Service  149 (82.77%) 31 (17.23%) 

180 (100%) 

Reference Service 135 (75%) 45 (25%) 

Reader Orientation Service 128 (71.11%) 52 (28.89%) 

Photocopying Service 44 (24.44%) 136 (75.56%) 

Internet Service 115 (63.35%) 65 (36.11%) 

Inter Library Loan 15 (8.35%) 165 (91.67%) 

CAS Service 145 (80.56%) 35 (19.44%) 

Bibliographic Service 117 (65%) 63 (35%) 

 The table no.6 shows that post graduate students 82.77% are satisfied while 17.23% 

are not satisfied with circulation service, It is also an evident that 75% are satisfied while 

25% not satisfied with reference service 71.11% are satisfied 28.89% not satisfied with 

reader orientation service 75.56% are not satisfied while 24.44%fied with photocopying 

service 63.89% are satisfied while 36.11% are not satisfied with internet & email service 

91.67% felt not satisfied and only 8.25% are satisfied with inter library loan. 

 As regards the CAS 80.56% are satisfied while 19.44% are not satisfied, 65% are 

satisfied while 35% are not satisfied with regard to bibliographic service. 

8.7 Library Facilities : 

  The library has to maintain its inner & outer environment cleanliness, proper 

ventilation, appropriate space for reading as well as provide drinking water, sufficient 

lighting, furniture, toilets % use library resources more effectively. 
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The distribution of the responses about satisfaction of various facilities shown in table 

no.7 

Table No. 7 Satisfaction of Library Facilities 

Library Services Satisfaction Level Total 

Satisfied Not Satisfied 

Specious Reading Room 155 (86.11%) 25 (13.89%) 

(100%) 

Cleanliness 175 (97.22%) 05 (2.78%) 

Furniture 164 (91.11%) 16 (8.89%) 

Ventilation 171 (95%) 09 (05%) 

Lighting 177 (98.33%) 03 (1.67%) 

Drinking Water 75 (41.66%) 105 (58.34%) 

Toilet 160 (88.89%) 20 (11.11%) 

Power Backup 173 (96.11%) 07 (3.89%) 

It is observed from table no.7 that above 86 to 98% students are satisfied over al the 

facilities provided by the libraries except drinking water 58.34%, toilet 11.11 users are not 

satisfied with these facilities. 

9. Conclusion : 

The findings of the study include that 63.88% student of Law College visit the library 

once in a week the purpose of borrow books for reading purpose, to locate the books most of 

users consult with OPAC for getting the relevant document & other reading material, They 

are also getting the resources like text books, reference and periodicals in sufficient manner 

while e-resources are found not sufficient in the library overall students are satisfied with the 

library services and facilities provided to them by the library. The % of not satisfied user is 

less. However user feedback practices of library revaluation by students’ users have really 

helped the library to function more effectively. 
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