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3.7.1 Number of functional MoUs /linkage with institutions/ industries in India and
abroad for internship, on-the-job training, project work, student / faculty exchange and
collaborative research during the last five years.

Attached below are the relevant documents pertaining to the functional MoUs by Aliah
University showing the linkage with other institutions/industries in India and abroad for
internship, on-the-job training, project work, student / faculty exchange and collaborative
research during the last five years.
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List of functional MoUs/Linkages/Collaborations during the last five years

Name of the organization List the actual Name of
Year of . L Date of the
S. signing/start of with whom Duration Purpose of activities under each activity Faculty from Department/Section
No . MOU/Collaboration being MOU/Collaboration | MOU/Collaboration Aliah
MoU/Collaboration - : conducted . .
signed year-wise University
The National Small Training and Training and o
1 2021 Industries Co_rporatlon_ Ld. 1 Year Training /Internship Internship conducted Internship Training and
(NSIC) technical Service conducted Placement
every year
Center, Howrah every year
KRACKIN (a unit of Training /Skill _ Each Training and
2 2020 iNurture Education 3 years Online workshop academic Placement
. development .
Solutions Pvt. Ltd.) session
online Workshop on h Training and
. Training, Education Artificial Intelligence Eac . Pl t
3 2021 Edunet Foundation 5 years D ’ : academic acemen
Skill development led by Microsoft & .
session
SAP
Training, Education, | Regular training Each Training and
4 2022 Ardent Computech Pvt. Ltd. 2 years Placement, Industry program has been academic Placement
visit, Expert lecture conducted session
. . Each Training and
. . Skill development, Internship and .
5 2022 Bassetti Ites Pvt. Ltd. To Continue training, internship Placement acade_mlc Placement
session
Academic, Research, A AC“V'“?S
S Activities were were carried
submission and carried out out
6 2019 INFLIBNET Centre To Continue access to throughout the throughout Library
Shodhganga, . .
P academic calender the academic
Plagiarism software
calender
1) to provide
academic support in
research work in the
field of Education. 2)
. L . to provide support in 23.09.2022,
7 2019 gﬁgﬁ;:}sahggn'\g;f;mn 5 years égﬁg%r:rl;tion the task of literature 12.10.2022, Education
review and to identify | 13.11.2022

research gap for the
research work. 3) To
Validate Research
Tools




1) to provide
academic support in
research work in the
field of Education. 2)

Ramkrishna Mission Academic to provide support in 23.09.2022,
8 2019 Sikshanamandira 5 years Collaboration the task of literature 12.10.2022, Education
review and to identify | 13.11.2022
research gap for the
research work. 3) To
Validate Research
Tools
2023: 1 paper;
2022:5 papers Dr Md
Prof Chittaranjan Sinha, . Joint Research and 2021: 1 paper .
9 2018 Jadavpur University 2018 on going Publication 2020: 5 papers '\H/Igdayetullah Chemistry
. ir
2019: 9 papers
2018: 8 papers
. i . 1 paper published. .
10 2022 Prof. Asit Kumar Das, 2022- ongoing | SERD-TAREProject | o ccepted papers | 24/11/2023 | - SOuvik CSE
IHEST grant . Sengupta
yet to be published.
Dr. Francis P.Barclay, . -
11 2023 Central University of Tamil | 2022-2023 | Book Publication : Book Published 21/09/2023 | Dr Kaifia Ancer | 5,
Nadu rom Routledge Laskar
2023: 3 papers
2022: 4 papers Dr Md
Prof Partha Pratim Ray . Joint Research and 2021: 2 papers .
12 2018 Jadavpur University 2018 ongoing Publication 2020: 4 papers He_dayetullah Chemistry
. Mir
2019: 8 papers
2018: 8 papers
Dr. Francis P.Barclay, Book Contract Dr Kaifia Ancer
13 2024 Central University of Tamil 2023 ongoing | Book Publication Signed with 15/01/2024 JMC
Laskar
Nadu Routledge
Prof. Priyabrata Banerjee
Central Mechanical Dr Md
14 2020 Engineering Research 2020 ongoing Joint Research and 2021: 1 paper Hedayetullah Chemistry

Institute Durgapur
Ministry of S&T, Govt. of
India

Publication

2020: 1 paper

Mir




Zeba Khan, Department of
History, Yale University,

Joint ResearchPaper

Dr Mohammad

15 2020 New Haven, Connecticut, 2023 Publication 2/8/2023 Reyaz MC
USA
June 2021
Dr. Wriddhiman Ghosh, . Joint Research and 2021: 1 paper 2020: 2 | Janand Oct | Dr. Masrure . . .
16 2018 Bose Institute, Kolkata 2018 - Ongoing Publication papers 2018: 1 paper 2020 July | Alam Biological Sciences
2018
. . 2023: 2 papers Dr Md
17 2021 Dr. R. I\_/Ie_dlshetty 2021 ongoing Jomt_ Re_search and 2022: 1 paper Hedayetullah Chemistry
IIT Bhilai Publication ; i
2021: 1 paper Mir
Sabir Ahamed, Pratichi Joint Research and ) Dr Mohammad
18 2022 India Trust, Kolkata 2022 Publication 2022: 1 Paper 2022 Reyaz IMC
Dr Sarah Guerin Joint Research and Dr Md
19 2023 University of Limerick, 2023 ongoing L 2023: 1 paper Hedayetullah Chemistry
Publication .
Ireland Mir
Prof. Antonio Frontera Joint Research and 2023: 1 paper Dr Md
20 2021 Universidad de las Islas 2021 ongoing L 2022: 3 papers Hedayetullah Chemistry
- Publication ) :
Baleares, Spain 2021: 1 paper Mir
21 2018 Prof. Bratin Ghosh, IIT 2020 Jomt- Rgsearch and 2019: 1 papers 13.09.2019 Dr SK Moinul Electronlgs a_nd
Kharagpur Publication Haque Communication Engg.
Dr. Sanjib Biswas, Amity . Joint Research and ) .
22 2023 University,Kolkata 2023- Ongoing Publication 2023: 1 paper 12.09.2023 | Dr. Samiran Sur | MBA
Dr. Bipransh Kumar Tiwary,
Department of
Microbiology, North Bengal . )
23 2022 St. Xavier’s 2022 - Ongoing ‘;?J'Sri;ifgsmh and ?é)gizté;)Book Deggrznzber ’[A)\Irérm/lasrure Biological Sciences
College, Rajganj, 735135
Jalpaiguri, West Bengal,
India
. . 2018 - 04 papers 2018
| omm | DOEMRTU | o orgarg | RURSSOS \Gmo.orpmer | s | PUZe | comuersed
' 2021- 01 paper 2021 99-




Prof. Nandini Mukherjee,

25 2022 Jadavpur University, 2022- Ongoing | Joint PhD guidence | 05 papers 2022 Dr. Zeenat Computer Sc.
Kolkata Rehena Engg.
26 2022 Brﬁfvefﬁg'g? ?ﬁ:stsh:lf/?mos' 2022-Ongoing | JointResearchand | 5025 47 paper 2022 | Dr Zeenat Computer Sc.
Greece Publication Rehena Engg.
27 2019 }F;r;iaLtJ;napada Pal, 1S Ongoing DST SERB Project | 03 papers 8[)'&?('11"\'/'&?1 Er?g;fl‘ter Sc.
28 2018 Prof. Kaushik Roy, WBSU Ongoing Joint Research Collab | More than 50 papers gga?(lj(ull\l/la% Egg?“ter SC.
29 2018 Brr:)if\./lzirga:)goncalves, Ongoing Joint Research Collab | 5 papers 8[5&?(;1"\'/'51 Er?g‘g?“ter Sc.
30 2018 Brr(])it./el\rlsiit@ran Das, Jadavpur Ongoing Joint Research Collab | More than 30 papers 8{)‘5&?{5 Er?g;]?mer Sc.
31 2018 g(r)cl)};.hKngi?;tosh, Univ. of Ongoing Joint Research Collab | More than 30 papers 8[)‘551’?{5 Er?g;?“ter Se.
32 2022 E;?Z.rr?(énﬁ;%‘ Univ. of Ongoing Joint Research Collab | 02 papers 8{)';:;[1"\'/; gr?g;?“ter Sc.
33 2022 g;.lcsu(i?amya Sen, Univ. of Ongoing Joint PhD guidence | 02 papers gga?(lj(ull\l/lai Egg;?“ter SC.
w | m | I oy || g
w | ww | e | o | R o
36 2018 IE)/er?(aREEIrU Phadikar, Ongoing Joint Research Collab | 5 papers 8[)‘551’?{5 Er?g;?“ter Sc.
37 2017 [R)Ir\'/lsgagagaﬂgrlgar‘ Ongoing Joint Research Collab | 6 papers grb.a?gull\l/la% gr?g;?“ter Sc.
38 2020 \D/ir\./glf:r?gr? dIaDalj,niSvV(\eI?sTti/ Ongoing Joint Research Collab | more than 5 papers gga?(lj(ull\l/la% Eg;?f“ter Se.
39 2018 l,\j/lré; ?{::fggﬁgg& Ongoing Joint Research Collab | 4 papers 8Ba?(lj(ull\l/ladh CE:r?gr;T;fUter Sc.
40 2022 Zrlc;fi_?_gar&doalrll;::akraborty, Ongoing Joint Research Collab | 4 papers 8[)';(;1"\'/'&?1 Er?g;]?l‘ter Sc.
41 2023 Er;ui%?% ? ::Iigcgg:,many Ongoing Joint research, Project | 02 papers 8Ba?(;(ull\l/la?1 Er?g;f“ter Sc.




Infomaticae Technology Pvt . . . . Dr. Sk Md Computer Sc. &
42 2024 Ltd, Kolkata (Industry) Ongoing Joint Project (IGSTC) | Proposal submitted Obaidullah Engg.
Spacedatists GmbH, . . . . Dr. Sk Md Computer Sc. &
43 2024 Germany (Industry) Ongoing Joint Project (IGSTC) | Proposal submitted Obaidullah Engg.
Dr. C K Saha, Biraj Mohini . . 04 paper & 1 patent Dr. Sk Md Computer Sc. &
44 2020 Matrisadan & Hospital Ongoing Joint Research Collab (submitted) Obaidullah Engg.
Md Nazmul Islam,
Department of Political
Science and Public Joint Research Dr Mohammad
45 2022 Administration, Ankara 2022 Publication: Book 2022: 1 paper 2022 JMC
o Reyaz
Yildirim Chapter
Beyazit University, Ankara,
Turkiye.
Dr. Anuj Kumar,Rushford 2023: 1 paper & 30.03.2023
46 2023 Business School, Ongoing Joint Research Collab 2024; 1 ga[t)ent & Dr. Samiran Sur | MBA
Switzerland 18.01.2024
Dr. Goutam Pramanik, Joint Research 2023: Proposal Dr. Mustafa
47 2023 UGC-DAE Consortium for Ongoing - accepted 2024: grants T Chemistry
S Collaboartion b Jahir Raihan
Scientific Research received
48 2024 Infomaticae Technology Pvt Ongoing Joint Project (IGSTC) | Proposal submitted Dr. Samiran Sur | MBA
Ltd, Kolkata
49 2022 Prof. Susumu Kitagawa ongoin Joint Research and 2022: 1 paper agé\gdetullah Chemistr
Kyoto University, Japan going Publication -+ Pap Mir y y
2023: 1 paper
Dr Prasanta Ghosh Joint Research and 2021: 3 papers Dr Md
50 2018 RKM Residential College, ongoing L 2020: 3 papers Hedayetullah Chemistry
Publication _ .
Narendrapur 2019: 3 papers Mir
2018: 1 paper
. . 2022: 1 paper
Dr Atish Dipankar Jana . . Dr Md
51 2018 Behala College, University ongoing Jomt_ Re_search and 2020j 2 papers Hedayetullah Chemistry
Publication 2019: 1 paper .
of Calcutta : Mir
2018: 1 paper
Dr. Sujoy Kumar Nayek,
Department of Mathematics, Joint Research and Dr. Jayanta .
52 2019 Netaji Nagar Day College, 2022 Publication Kumar Saha Physics

Kolkata




Dr. Sukhamoy

Bhattacharyya, Department . Joint Research and Dr. Jayanta .
53 2018 of Physics, Jadavpur Ongoing Publication Kumar Saha Physics
University
Prof. Kalidas Sen, . Joint Research and Dr. Jayanta .
54 2020 University of Hyderabad Ongoing Publication Kumar Saha Physics
Dr. Cesar Martinez-Flores,
Instituto de Ciencias
Nucleares, Universidad .
55 2021 Nacional Auténoma de 2021-2022 ;?J'l;‘lti;‘ifgsmh and EL éggﬁa Physics
México, Circuito Exterior
C.U., 04510, Mexico City,
Mexico
Prof. Mariusz Pawlak,
Department of Quantum
Chemistry and Atomic :
56 2021 Spectroscopy; Ongoing ‘;?J'Sri;?isggmh and Etrj.njw?r/%r:t?a Physics
Faculty of Chemistry;
Nicolaus Copernicus
University; Torun, Poland
Prof. X. Li, College of
Electrical Engineering, Joint Research and Dr. Jayanta .
57 2019 Longdong University, 2021 Publication Kumar Saha Physics
Qingyang 745000, China
Prof. Jose Paulo Santos, .
58 2018 Universidade Nova Lisboa, Ongoing ;%lglti;?;ssgrch and E[jéggﬁa Physics
Portugal
Dr. Pedro Amaro, .
59 2018 Universidade Nova Lisboa, Ongoing ;?;Sﬁ;??ggmh and Eﬁé?rlasrgﬁa Physics
Portugal
Prof. Burkhard Fricke, .
60 2021 University of Kassel, Ongoing %%'Sﬁ;??gsmh and Elrj'r;]]?r/asr;[ﬁa Physics

Germany




Dr. Kuladip Jana

Joint Research and

2019: 1 paper

Dr Md

61 2019 Bo_se Institute, Kolkata, Ongoing Publication 2020: 1 paper Hgdayetullah Chemistry
India Mir
62 2023 Dr. S. Khanra Ongoin Joint Research and 2023: 1 paper agé\gdetullah Chemistr
IISER Kolkata going Publication -+ pap Mir Y y
Dr. Dev Narayan sarkar, . Joint Research and 2019, 2020. 2021. KAUSHIK
63 2019 Director PepsiCo India Itd Ongoing Publication 2022 Research papers KUNDU MBA
Praheli Dhar Chaudhuri,
Officer on Special . Joint Research and 2021, 2022, 2023 4 KAUSHIK
64 2021 Duty,West Bengal Induatrial Ongoing Publication research papers KUNDU MBA
Development Corporation
Suman Meyur, Department
of Medical Oncology, Saroj
Gupta Cancer Center and . Joint Research and 2022, 2023 2 research KAUSHIK
65 2023 Research Institute, West Ongoing Publication papers KUNDU MBA
Bengal, Chak Thakurani,
India
66 2018 Hewlett Packar_d (I—_|P) : 2018-2021 Research Project 2018—2021_: research Dr. Abhishek Compute_r Sc.
Industry / Multinational Grant collaboration Das Engineering
Pornpit Wongthongtham, . . .
67 2018 Vidyasagar Potdar, Curtin 2016-2018 Joint Re_search and 2017, 2018: Research Dr. Abhishek Computer Sc.
AN . Publication article in Book Das Engineering
University, Australia
68 2018 Rohit Kamal Chatterjee, BIT 2018-present Jomt. Re:search and 2018 to 2024: 5 Dr. Abhishek Compute_r Sc.
Meshra Publication papers Das Engineering
69 2020 Ata}l Chgudhurl, Jadavpur 2018- 2022 Jomt. Regearch and 2020-2023: 2 papers Dr. Abhishek Compute_r Sc.
University Publication Das Engineering
Sanjoy Mandal, University . .
70 2021 of Calcutta, SOA 2021-till date | 20Nt Researchand 1 5551 5024: 4 papers Dr. Abhishek | Computer Sc.
Publication Das Engineering
Bhubaneswar
Debashis De, Maulana Abul . .
7 2022 Kalam Azad University, 2022-till date | JOMLResearchand 55 5654 2 papers Dr. Abhishek | Computer Sc.
Publication Das Engineering

W.B.




Santanu Metia, University of

Joint Research and . Dr. Abhishek Computer Sc. &
72 2021 Techno_logy, Sydney, 2022-2024 Publication 2021-2024: 3 papers Das Engineering
Australia
2023: 1 paper
Prof. Sugata Sen Roy, Joint Research and 2020: 1 paper Moumita Mathematics and
& 2015 University of Calcutta 2015 to present Publication 2019: 1 paper Chatterjee Statistics
2018: 2 papers
Prof. Bhaswati Ganguli, Joint Research and 2023: 1 paper Moumita Mathematics and
“ 2015 University of Calcutta 2015 to present Publication 2021: 1 paper Chatterjee Statistics
75 2020 Dr. Rudra Prosad Goswami, 2020 1o present Joint Research and gozaze%sp;gggs_ 5021: Moumita Mathematics and
AIIMS New Delhi P Publication pa%eprs ' Chatterjee Statistics
Dr. Parthasarathi . . .
76 2020 Bhattacharyya, Institute of 2020 to present Jomt_ Re_search and 2023: 2 papers Moumlya Mat_he_matlcs and
Publication Chatterjee Statistics
Pulmoare and Research
Joint Research and
. Publication and a . .
M me | Dl | wwwn [pomtmon | oo e
y NAFOSTED, J
Vietnam
Prof. Jaydip Sen, University ) Joint Research and . Moumita Mathematics and
8 2020 of North Bengal 2020-2021 Publication 2021: 1 paper Chatterjee Statistics
Dr. Arindam Banerjee, IIT Joint Research and . Moumita Mathematics and
9 2020 Kharagpur 2020 to present Publication 2021: 1 paper Chatterjee Statistics
Dr. Anneke J. van der Kooi, . . .
80 2021 University of Amsterdam, 2020 - 2022 Jomt_ Re_search and 2022: 1 paper MoumlFa Mat_he_matlcs and
Publication Chatterjee Statistics
Netherlands
Dr. Parasar Ghosh, Joint Research and . Moumita Mathematics and
81 2020 IPGMER, Kolkata 2020-2021 Publication 2020: 2 papers Chatterjee Statistics
Sk Manirul Islam,University Joint Research and . Dr. Nasima .
82 2018 of Kalyani, W.B., India 2019-2020 Publication 2020: 2 papers Yasmin Chemistry
Sk Manirul Islam,University Joint Research and . Dr. Nasima .
83 2018 of Kalyani, W.B., India 2018-2019 Publication 2019: 2 papers Yasmin Chemistry




Prof. Bimal Kumar Kar,

S 2023-24, Collaborative Major | 2023: Major
84 2023 gﬂﬂ:‘;ﬁ;&l n/&\gigsrgy, compeleted Research Project Research Project Dr. Rukhsana Geography
Prof. Anuradha Banerjee . . .
R 2023-24, Collaborative Major | 2023: Major
8 2023 ﬁmrgghl‘lﬁl University, compeleted Research Project Research Project Dr. Rukhsana Geography
Prof. Madhushree Das, . . o
86 2023 Gauhati University, 2023-24, | Collaborative Major | 2023: Major Dr. Rukhsana | Geography
Guwahati, Assam compeleted Research Project Research Project
Dr. Dhanjit Deka, Gauhati . . o
87 2023 University, Guwahati, 2023-24, Collaboratlve.MaJor 2023: Major . Dr. Rukhsana Geography
Assam compeleted Research Project Research Project
Dr. Asraful Alam, . . ) .
88 2023 Serampore Girls College, 2023-24, Collaboratlve' Major | 2023: Major . Dr. Rukhsana Geography
CU, WB compeleted Research Project Research Project
Dr. Asraful Alam, : .
89 2020 Serampore Girls College, 2020 published Jomt_ly r_esearch 2020.' BQOK 2020 Dr. Rukhsana Geography
cU WB publication publication
Prof. L.N. Satpati, Calcutta . Jointly research 2020: Book
90 2020 University, WB 2021 published publication publication 2020 Dr. Rukhsana Geography
Dr. A. Halder, East Calcutta . )
91 2020 Girls' College, West Bengal | 2022 published Jomlt_ly r_esearch 202?.' 890k 2020 Dr. Rukhsana Geography
State University, WB publication publication
Prof. Cooch Behar
Panchanan Barma ) . Jointly research 2023: Book
92 2023 University, Cooch Behar, 2023: Published publication publication 2023 Dr. Rukhsana Geography
India
Dr. Bappa Sarkar, Dinhata . . Jointly research 2023: Book
93 2023 College, Dinhata, India 2023: Published publication publication 2023 Dr. Rukhsana Geography
Prof. Ranjan Ray, . )
94 2023 University of North Bengal, | 2023: Published J0|t|)1|t_ly r_esearch 205)?. BQOk 2023 Dr. Rukhsana Geography
Darjeeling, India publication publication
Dr. Ranjan Kumar, Swami Joint Research and . Dr. Shahanwaz Mechanical
% 2022 Vivekananda University 2022 to Present Publication 2023: 1 Paper 2023 Khan Engineering
. . . 2020: 1 paper; 2021:
96 2020 Dr. Joyita Banerjee, St. 2020 to Present Joint Research and 2 papers; 2022: 1 Parveen Ahmed MBA

Xaviers'College

Publication

paper

Alam




Puja Singh, Praxis Business

Joint Research and

Parveen Ahmed

97 2018 School 2018 to Present Publication 2023 Alam MBA
Prof. Subrata . .
98 2018 Mukhopadhaya, Jadavpur 2018 to Present JO'SIt. Re;earch and 2020:1, 2019:3 Dlr. Md. Maidul Chemistry
University Publication Islam
Prof. Parimal Karmakar, Joint Research and 2022:1, 2021:1, Dr. Md. Maidul .
2 2018 Jadavpur University 2018 to Present Publication 2020:2 Islam Chemistry
Dr. Prateek Pandya, Amity Joint Research and 2023:1, 2022:2, Dr. Md. Maidul .
100 2018 University, Noida 2018 to Present | ppjication 2021:1, 2019:2 Islam Chemistry
101 2018 Dr. Tithi Maity, Contai 2018 to Present Jomt_ Re_search and 2023:1, 20223 Dr. Md. Maidul Chemistry
College Publication Islam
102 2020 Dr. Mitu De, Gurudas 2020 joint Research and 2020-1 Ishita Mandal | Nursing
college Publication
103 2022 Aninda Mitra 2021-2022 | oint Research and 2022-1 Ishita Mandal | Nursing
Publication
104 2023 Anindita Mitra 2023-2024 | JOINtResearchand | 5455 54 4 45ing on) Ishita Mandal | Nursing
Publication
First
Published
. . October 31,
105 2019 Bapan Biswas, CSRD, 1 591 1 ragent | J0INtResearchand 1 54,511 5599 2021,August | Dr Nasrin Banu | Geography
Jawaharlal Nehru University Publication 2022
September,
2022
Prof. Biswanath Doloi, Joint Research and . . 2018 and Dr. Golam Mechanical
106 2018 Jadavpur University 2018 t0 2019 Publication 2018:2,2019: 1 2019 Kibria Engineering
107 2021 Dr. Sandip Kunar, Aditya 2021 Joint Research and 2021 4 2021 Dr. Golam Mechanical
University Publication ' Kibria Engineering
Dr. Asraful Alam, .. )
108 Serampore Girls College, 2023 JO'E}[.ReS.earCh and ZOE?.' B(_)ok 2023 Dr. Rukhsana Geography
CU, WB Publication publication
Muhammad Pervej Jahan, joint Research and 2019: Book Dr. Golam Mechanical
109 2019 Miami University, USA 2019 to Present Publication publication 2019 Kibria Engineering

10




Dr. Ishwer Shivakoti, joint Research and . . Dr. Golam Mechanical
110 2019 Sikkim Manipal University | 2019 10 Present | b pjication 2018: 2, 2021:3 2009 ibria Engineering
Dr. Prasenjit Chatterjee, . ) .
111 2023 MCKYV Institute of 2023 joint Researchand | 2023: Book 2023 | D Golam Mechanical
S Publication publication Kibria Engineering
Engineering, Howrah
Dr. Somnath Das, Swami .. ) .
112 Vivekananda Institute of 2020 jomt.Res.earch and 2020.' 89°k 2020 D_r. (_Solam Megham(_:al
. Publication publication Kibria Engineering
Science and Technology
Sk Manirul Islam,University Joint Research and . Dr. Nasima .
113 2018 of Kalyani, W.B., India 2018-2019 Publication 2019: 2 papers Yasmin Chemistry
2018: 1 research
paper
Dr. Rukkumani 2020: 1 research
Rajagopalan, Pondicherry i . Joint Research and paper Dr. Muddasarul . . .
114 2018 University, Puducherry- 2018-on going Publication 2022: 1 research 2018 Hoda Biological Sciences
605014 paper
2023: 1 research
paper
- 2022: 1 research
Dr. Junaid Jibran Jawed, .
115 2021 Presidency University, 2021-on going Jomt_ Re:search and paper. 2021 Dr. Muddasarul Biological Sciences
Publication 2023: 1 research Hoda
Kolkata-160, WB, India paper.
Dr. Susmita Das, University . Joint Research and 2023: 2 research Dr. Muddasarul . . .
116 2023 of Calcutta, Kolkata-19 2023-on going Publication paper 2023 Hoda Biological Sciences
Dr. Aththan Velan, JIPMER, i . Joint Research and 2021: 1 research Dr. Muddasarul . . .
117 2021 Puducherry, Pin-605006 2021-on going Publication paper 2021 Hoda Biological Sciences
Prof. Mukesh Dable, Indian .
118 2017 Institute of Madras, 2017-on going | Book publication Zgiﬁéi?gnk 2019 a(r) dl;/luddasarul Biological Sciences
Chennai-16, India P
Dr Md Kaikubad Ali,
Interdiciplinary Dept.of .
119 Remote Sensing and GIS 2022-present ;?Jlglti;i?gﬁmh and 2023:1 publication Nov;(r?zt;er ’ Dr. Nasrin Banu | Geography
Applications, Aligarh
Muslim University
Dr. Asraful Alam, : .
120 2023 Serampore Girls College, | 2023: Published ‘;?J'Qlti;ifgﬁ“h and Eﬁﬁﬁci?é’nk 2022 | Dr.Rukhsana | Geography

CU, WB

11




Dr. Asraful Alam,

121 2022 Serampore Girls College, 2022: Published Jomt. Re§earch and 2022.: BQOk 2020 Dr. Rukhsana Geography
Publication publication
CU, WB
Dr. Asraful Alam, . )
122 2020 Serampore Girls College, 2020: Published Jomt. Re;‘earch and 2020.' 890k 2023 Dr. Rukhsana Geography
Publication publication
CU, WB
Prof.A.R. Siddique, . )
123 2023 University of Allahabad, 2023: Published Jomt. Re;‘earch and 2023.' 89°k 2023 Dr. Rukhsana Geography
Publication publication
Allahabad, UP
Dr. Asraful Alam, . )
124 2023 Serampore Girls College, 2023: Published Jomt. Re;earch and 2023.' 89°k 2023 Dr. Rukhsana Geography
Publication publication
CU, WB
Dr_. Prateek Pandya, Amity Institute of Forensic Joint Research and 2021: 1 publication, Dr. Harun Al .
125 2020 Sclences, Publication 2022: 2 publication Rasid Gazi Chemistry
Amity University, Noida, India Ongoing s
Prof. Sanjay Kumar Singh, . .
126 2018 Banaras Hindu University, 2018- Present Jomt. Re;earch and 2018-2023: 2 papers 2019, 2023 | Sultan Parveen Mathematlcs and
. Publication Statistics
Varanasi, U.P.
Prof. Manisha Pal, Joint Research and . . Dr. Hare Mathematics and
127 2018 University of Calcutta 2018 to Present Publication 2020: 1 Publication 2021 Krishna maity Statistics
Dr. Abhijit Guha,
Ramakrishna Mission Joint Research and 2019, 2021, 2022, Dr. Reshma -
128 2019 Sikhanamandira, Belur 2019 to Present Collaboration 2023 Khatun Education
Math, Howrah
[Dr. Amit Shiuly, Jadavpur
University] [Prof. G D
Ransinchung, 11T Roorkee] . [2020: 1 Publication]
129 2018 [Dr. Jayvant Choudhary, 2018 to Present | 20N aN 1 1507 3 publication] 2020 | o AR Civil Engineering
Madhav Institute of [2023: 1 publication]
Technology and Science,
Gwalior, India]
Dr. Asraful Alam, . )
130 2023 Serampore Girls College, 2023: Published Jomt_ Re§earch and 2023.' BQOk 2023 Dr. Rukhsana Geography
Publication publication
CU, WB
Prof. A.R. Siddique, . . Joint Research and 2023: research
131 2023 University of Allahabad, UP 2023: Published Publication published 2023 Dr. Rukhsana Geography
Amir Khan, University of . )
132 2022 Calcutta, Kolkata, West 2022: Published | J0intResearchand | 2022: research 2022 | Dr.Rukhsana | Geography

Bengal, India

Publication

published

12




Nilanjana Ghosal , CAD

Joint Research and

2022: research

133 2022 Centre, Jadavpur Unlver5|t_y, 2022: Published Publication published 2022 Dr. Rukhsana Geography
Kolkata, West Bengal, India
Dr. Asraful Alam,
Serampore Girls’ College, . . Joint Research and 2022: research
134 2022 University of Calcutta, 2022: Published Publication published 2022 Dr. Rukhsana Geography
Kolkata, West Bengal, India
Prof. LN.Satpati, calcuta . . Joint Research and 2021: research
135 2021 university, WB, India 2021: Published Publication published 2021 Dr. Rukhsana Geography
Dr. A. Haldar, East Calcutta : .
136 2021 Girls college, West Bengal 2022: Published Jomt_ Re§earch and 2021.' research 2021 Dr. Rukhsana Geography
O X Publication published
State University, WB, India
Prof. Saeid Eslamian, . )
137 2022 Isfahan University of 2022: Published Jomt. Re§earch and 2022.' research 2022 Dr. Rukhsana Geography
Publication published
Technology, Isfahan, Iran
Prof. LN.Satpati, calcuta . )
138 2022 university, Kolkata, WB, 2022: Published JO'SIt. Re;earch and 205”2.' I:esaearch 2021 Dr. Rukhsana Geography
India Publication publishe
Dr. Paramitra chatteriji,
CharuChandra . . Joint Research and 2019: research
139 2019 College,University of 2019: Published Publication published 2019 Dr. Rukhsana Geography
Calcutta
Dr. Sk. Mafizul Haque, : .
140 2019 calcuta university, Kolkata, | 2019: Published Jomt- Rgsearch and 2019.' research 2019 Dr. Rukhsana Geography
. Publication published
WAB, India
Dr. Mrinal Mukherjee, Baba .
141 2024 Saheb Ambedkar Education ongoing Joint Publication 2024.' Bc.JOk 29th March | Dr. Reshma Education
. . Publication 2024 Khatun
University, Kolkata
Dr. Goutam Kumar Kole
SRM Institute of Science . . DrMd
142 2022 and Technology, ongoing Jomt_ Re_search and 2023'_1 Paper Hedayetullah Chemistry
Publication 2022: 1 paper .
Kattankulathur Mir
Tamil Nadu
Dr. Abdul Malik P.
Peedikakkal Joint Research and Dr Md
143 2022 King Fahd University of ongoing L 2023: 1 paper Hedayetullah Chemistry
. Publication .
Petroleum and Minerals Mir
Saudi Arabia
Prof. Hamid Dhimane, Joint Research and
144 2016 Université Paris Descartes, ongoing 2019: 1 paper 2019 Dr. Safiul Alam | Chemistry

France

Publication

13




Dr. Amarta Kumar Pal,

Joint Research and

145 2018 North-Eastern Hill ongoing Publication 2022: 1 paper 2022 Dr. Safiul Alam | Chemistry
University, Shillong, India
Dr. Ujwal Deep Saha, Dept. .
146 2017 of Geography, Vidyasagar ongoing g,%'g:i;?isgsmh and 2023:1 paper 2023 I;:én,:\znarul Geography
College, Kolkata
Dr. Nayim Sepay, Lady .
147 2020 Brabourne College, Kolkata, ongoing ‘;,?;Slti;i?gsmh and 2022: 1 paper 2022 Dr. Safiul Alam | Chemistry
India
Prof H.N. Bhattacharya, (
Retd.) Dept. of Geography, . Joint Research and . Dr. Aznarul
148 2022 Presidency University, ongoing Publication 2023:1 paper 2023 Islam Geography
Kolkata
Dr. Manoj Jaiswal,
Department of Earth . Joint Research and ) Dr. Aznarul
149 2023 Sciences, ISER, Kolkata, ongoing Publication 2023:1 paper 2023 Islam Geography
India
Sanjana Dutt, Department of
Earth Sciences and Spatial .
150 2023 Management, Nicolaus ongoing é%lgﬁ;iissr?mh and 2023:1 paper 2023 Elrér,:\znarul Geography
Copernicus University,
Torun, Poland
Dr. Abu Reza Md Towfiqul
Islam,Department of :
151 2022 Disaster Management, ongoing g,%'glti;??gr?mh and 2023:1 paper 2023 Elrén,:\znarul Geography
Begum Bekeya University,
Rangpur 5400, Bangladesh
Guilherme Malafaia, Post-
Graduation Program in
Conservation of Cerrado . Joint Research and . Dr. Aznarul
152 2023 Natural Resources, Goiano ongoing Publication 2023:1 paper 2023 Islam Geography
Federal Institute, Urutai,
GO, Brazil
Dr. Subodh Chandra Pal,
Department of Geography, .
153 2023 The University of Burdwan, ongoing ‘;?J'Sri;iisgsmh and 2023:1 paper 2023 IIDSIrér,TA;znarul Geography
Bardhaman 713104, West
Bengal, India
Dr. Muhammad Bilal,
School of Surveying and . Joint Research and . Dr. Aznarul
154 2023 Land Information ongoing Publication 2023:1 paper 2023 Islam Geography

Engineering, Henan

14




Polytechnic University,
Jiaozuo, China

Dr. Asif, Department of

Joint Research and

Dr. Md.

155 2016 Geography, Jamia Mlllla Ongoing Publication 2018: 1 paper 2018 Mustaquim Geography
Islamia, New Delhi
Dr. Asif, Department of .
156 2016 Geography, Jamia Millia Ongoing J0|nt_ Re_search and 2021: 1 Book Chapter 2021 Dr. Md. . Geography
. . Publication Mustaquim
Islamia, New Delhi
Hemant, Department of .
157 2021 Geography, Jamia Millia Ongoing | JoIntResearchand 1 5051, 4 Book Chapter 2021 Dr. Md. Geography
. . Publication Mustaquim
Islamia, New Delhi
Sk. Mohinuddin,
Department of Geography, . Joint Research and . Dr. Aznarul
158 2020 National Taiwan University, ongoing Publication 2023: 1 paper 2023 Islam Geography
Taipei, Taiwan
Dr. Wanchang Zhang, Key
Laboratory of Digital Earth
Science, Aerospace .
159 2022 Information Research ongoing Jomt. Re;earch and 2023: 1 paper 2023 Dr. Aznarul Geography
. . Publication Islam
Institute, Chinese Academy
of Sciences, Beijing,
100094, China
Prof. Debasis Kundu, 1T 2018: 2 research
Kanpur, paper,
Dr. Ayon Ganguly, IIT 2019: 2 research
Guwahati, paper
Dr. Arnab Koley, IIM 2020: 2 research
Indor, Joint Research and paper Dr. Debashis Mathematics and
160 2018 Dr. Arindam Gupta, The 2018 to Present Publication 2021: 2 research Samanta Statistics
University of Burdwan, paper
Dr. Ayan Pal, The 2022: 2 research
University of Burdwan, paper

Dr. Shuvashree Mondal,
IIT(ISM) Dhanbad

2023: 1 research
paper

15




161

2020

Dr. Pravat Kumar Shit, PG
Department of Geography,
Raja NL Khan Women's
College, Vidyasagar
University, West Bengal,
India

ongoing

Joint Research and
Publication

2023:

1 paper

2023

Dr. Aznarul
Islam

Geography

162

2015

Dr. Balai Chandra Das,
Department of Geography,
Krishnagar Government
College, Krishnanagar,
Nadia, 741101, India

ongoing

Joint Research and
Publication

2023:

1 paper

2023

Dr. Aznarul
Islam

Geography

163

2022

Dr. Biswajit Bera,
Department of Geography,
Sidho-Kanho-Birsha
University, Purulia, West
Bengal, India

ongoing

Joint Research and
Publication

2023:

1 paper

2023

Dr. Aznarul
Islam

Geography

164

2021

Dr. Debajit Datta,
Department of Geography,
Jadavpur University,
Kolkata, 700 032, India

ongoing

Joint Research and
Publication

2023:

1 paper

2023

Dr. Aznarul
Islam

Geography

165

2021

Dr. Adolfo Quesada-Roman,
Laboratorio de Geografia
Fisica, Escuela de
Geografia, Universidad de
Costa Rica, San Pedro 2060,
Costa Rica

ongoing

Joint Research and
Publication

2022:

1 paper

2022

Dr. Aznarul
Islam

Geography

166

2011

Prof. Sanat Kumar
Guchhait, Department of
Geography, The University
of Burdwan, Golapbag,
713104, India

ongoing

Joint Research and
Publication

2022:

1 paper

2022

Dr. Aznarul
Islam

Geography

167

2022

Dr. Cem Tokatli, Trakya
University, Ipsala
Vocational School, Edirne,
Turkey

ongoing

Joint Research and
Publication

2022:

1 paper

2022

Dr. Aznarul
Islam

Geography

168

2022

Dr. Memet Varol,Malatya
Turgut Ozal University,
Dogansehir Vahap Kiigiik
Vocational School,
Department of Aquaculture,
Malatya, Turkey

ongoing

Joint Research and
Publication

2022:

1 paper

2022

Dr. Aznarul
Islam

Geography
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Prof. Ambarish Ghosh,

. published in Joint research and ) Dr. Supia . L

169 2017 ::1'(51?;— Shibur, Howrah, 2017 publication in 2018 2017: One paper 2017 Khatun Civil Engineering
Prof. Ambarish Ghosh . . . .

. ’ published in Joint research and ) Dr. Supia . L

170 2018 ::‘I(Ejlsz;l' Shibur, Howrah, 2018 publication in 2018 2018: one paper 2018 Khatun Civil Engineering
Dr.Somak Mandal,

Department of English, published . o 1 book published Prof.Sharmistha .

7l 2018 West Bengal State in2019 joint publication from Cambridge 2019 Chatterjee English
University
Dr. Paromita Mukherijee, 2019-2023- Prof.

172 2019 Department of English, ongoing Joint PhD guidance coursework and 2023 Sharmistha English
Amity University, Kolkata chapters Chatterjee
Prof. D. J. Sen, Depth of . . . .

g LT published in Joint research and ) Dr.Supia . L

173 2018 Ea/;:aigﬂlrn?ﬁginag, 1T, 2018 publication in 2018 2018: one paper 2018 Khatun Civil Engineering
Prof. Ambarish Ghosh, Research

174 2022 Dep_artmgnt of Civil . ongoing Collaboration through 2022 Dr.Supia Civil Engineering
Engineering, IIEST,Shibpur, . . Khatun
Howrah. India Consortium project
Dr. Pravat Kumar Shit, PG
Department of Geography, .

! ) Joint Research

175 2023 Raja NL Khan Women's ongoing | project DST SERB | 2023: 1 project 2023 | Dr-Aznarl Geography
College, Vidyasagar SURE, Gol) Islam
University, West Bengal, ’

India

Dr. Fahad Al Basir,

Assistant , Assistant

Professor, Asansol Girl's . . L Dr. Sahabuddin | Mathematics and

176 2023 College, Kazi Nazrul Islam 2022-- ongoing | Join publication 2023 -1 paper Sarwardi Statistics

University, West Bengal,

India

Dr. Sudipta De, Professor,

Mechanical ENgineering .

177 2018 Department, Jadavpur ongoiing joint publication 2018-1paper 2018 '\D/Ir(')::dblga Eﬂneci?]iglr?gl
University, Kolkata, West g g
bengal, India
Prof. Md. Osman Gani and
Prof. Md. Humayun Kabir, . I January, Dr. Sahabuddin | Mathematics and

178 2021 Jahangirnagar University, 2020-2022 Joint Publication 2021 -1 paper 2020 Sarwardi Statistics

Dhaka, Bangladesh.

17




179

2020

Prof. Mohammad Sajid,
Qassim
University,Buraydah-51452,
Saudi Arabia

2020-2022

Project under
Deanship of
Scientific
Research (DSR),

Number 10367-cos-

2020-1-3-1

2021-23 - 2 papers

2022

Dr. Sahabuddin
Sarwardi

Mathematics and
Statistics

180

2018

Dr. Sudipta De, Professor,
Mechanical ENgineering
Department,

Jadavpur University,
Kolkata, West bengal, India

ongoiing

joint publication

2019-1paper

2019

Dr. Subha
Monadla

Mechanical
Engineering

181

2018

Dr. Sudipta De, Professor,
Mechanical ENgineering
Department,

Jadavpur University,
Kolkata, West bengal, India

ongoiing

joint publication

2020-2paper

2020

Dr. Subha
Monadla

Mechanical
Engineering

182

2018

Dr. Sudipta De, Professor,
Mechanical ENgineering
Department,

Jadavpur University,
Kolkata, West bengal, India

ongoiing

joint publication

2021-2paper

2021

Dr. Subha
Monadla

Mechanical
Engineering

183

2018

Dr. Sudipta De, Professor,
Mechanical ENgineering
Department,

Jadavpur University,
Kolkata, West bengal, India

ongoiing

joint publication

2022-2paper

2022

Dr. Subha
Monadla

Mechanical
Engineering

184

2023

Dr. Md Nawaz Sarif, Asstt.
Professor, Adamas
University, Barasat, Dr.
Vandana, Asstt. Professor,
NEHU, Shillong and Md.
Esahaque Sk, Gour Banga
University

ongoing

Joint Publication

2023 - 1 paper

November,
2023

Dr. Reshma
Khatun

Education

185

2018

Dr. Sudipta De, Professor,
Mechanical ENgineering
Department, Jadavpur
University, Kolkata, West
bengal, India

ongoiing

joint publication

2023-4paper

2023

Dr. Subha
Monadla

Mechanical
Engineering

186

2018

Prof. Atsushi Yoshizawa,
Department of Frontier
Material Chemistry,
Hirosaki University, Japan

ongoing

Joint Research and
Publication

2019-1 paper

October
2019

Prof. Muklesur
Rahman

Physics

18




187

2019

Dr. AK. Rai, CORAL, IIT
Kharagpur

2023: Published

Joint Research and
Publication

2023:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

188

2023

Dr. Rukhsana,Department of
Geography, Aliah
University

2023: Published

Joint Research and
Publication

2023:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

189

2022

Giuseppe Francesco Cesare
Lama,Department of
Agricultural Sciences,
Division of Water Resources
Management, University of
Naples Federico I, 80055
Portici, Italy

2023: Published

Joint Research and
Publication

2023:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

190

2022

Dr.Mohammad Amir Khan,
Department of Civil
Engineering, Galgotias
College of Engineering and
Technology, Knowledge
Park I, Greater Noida
201310, India

2023: Published

Joint Research and
Publication

2023:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

191

2022

Dr.Zaher Mundher
Yaseen,Civil and
Environmental Engineering
Department, King Fahd
University of Petroleum &
Minerals, Dhahran 31261,
Saudi Arabia

2023:Published

Joint Research and
Publication

2023:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

192

2022

Dr.Shams Tabrez,King Fahd
Medical Research Center,
King Abdulaziz University,
Jeddah, 21589, Saudi Arabia

2023: Published

Joint Research and
Publication

2023:1 Book Chapter

Mohd Sayeed
Ul Hasan

Civil Engineering

193

2022

Dr.Raied Saad
Alharbi,Department of Civil
Engineering, College of
Engineering, King Saud
University, P.O. Box 800,
Riyadh 11421, Saudi Arabia

2022:Published

Joint Research and
Publication

2022:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

194

2022

Dr.Shamshad
Alam,Department of Civil
Engineering, College of
Engineering, King Saud
University, Riyadh 11421,
Saudi Arabia

2022:Published

Joint Research and
Publication

2022:1 Paper

Mohd Sayeed
Ul Hasan

Civil Engineering

19




Dr.Haroon Sajjad,Faculty of

195 2021 Natural Sciences, Jamia 2021:Published Jomt. Refsearch and 2021:1 Paper Mohd Sayeed Civil Engineering
- . Publication Ul Hasan
Millia Islamia
Prof.Himadri Lahiri . .
- ' ] . Research Project and | 1 Book: CLTCS, Sharmistha .
196 2018 CLTCS,_ Netaji Subhas Open | 2020: Published Publication NSOU& Akhand Chatterjee English
University
Dr. Sk. Mithun, Department
of Geography, Haldia . . Joint Research and . . .
197 2020 Government College, 2021: Ongoing Publication 2021: 1 Paper 2020 Md. Julfikar Ali | Geography
Haldia, WB, India
Dr. Jaidul Islam,
Department of Geography, . . Joint Research and . . .
198 2018 PRMS Mahavidyalaya, 2018: Ongoing Publication 2021: 1 Paper 2020 Md. Julfikar Ali | Geography
Bankura, India
Dr. Mohidur Rahaman,
Department of Geography, ) . Joint Research and ) . .
199 2021 Araria College, Purnia 2020: Ongoing Publication 2022: 1 Paper 2020 Md. Julfikar Ali | Geography
University, Purnia, Bihar
Alexandra M Z
Slawin,School of Chemistry Joint Research and Dr Md
200 2020 University of St Andrews, ongoing Publication 2020: 2 papers Hedayetullah Chemistry
St Andrews, Fife, KY16 Mir
9ST, UK
Dr. Paula Brandao,
Department of Chemistry Dr Md
CICECO-AVveiro Institute . Joint Research and . .
201 2023 of Materials, University of ongoing Publication 2023: 1 paper m(r:iayetullah Chemistry
Aveiro
3810-193 Aveiro, Portugal
Anagha Chakraborty,
Department of Physics, Joint Research and . Dr Md Abdul .
202 2018 Visva-Bharati University, 2018-2019 Publication 2018: 1 Paper 31 July 2018 Khan Physics
West Bengal 731 235, India
Dr. Md. Abdul Kayum
Jafry, Dept. of Physics, . .
203 2019 Shibpur Dinabandhu 2017-2019 Joint Re;earch and 2019: 1 Paper Md. Mehedi Physics
. Publication Kalam
Institution, Howrah, West
Bengal, India
Dr. Sk Manirul Islam, . Joint Research and 2019: 1 Paper Dr. Seikh Mafiz .
204 2019 Kalyani University ongoing Publication 2020: 2 papers Alam Chemistry
Prof. Farook Rahaman, . Joint Research and . Md. Mehedi .
205 2020 Jadavpur University ongoing Publication 2020: 1 Paper Kalam Physics

20




206

2020

Dr. Saikh Mohammad
Wabaiidur, King Saud
University

Saudi Arabia

ongoing

Joint Research and
Publication

2020: 3 papers
2021-3 papers
2022-5 papers
2023-4 papers

Dr. Seikh Mafiz
Alam

207

2018

Prof. D.N. Basu, VECC,
Kolkata

2018-2019

Joint Research and
Publication

2019: 1paper

March 2019

Dr, Md. Abdul
Khan

Physics

208

2021

Prof. M. Yu. Khlopov,
Université de Paris, CNRS,
Astroparticule et
Cosmologie, F-75013 Paris,
France

and

Institute of Physics,
Southern Federal University,
194 Stachki, Rostov-on-Don
344090, Russia

2020-2021

Joint Research and
Publication

2021: 1paper

Md. Mehedi
Kalam

Physics

209

2018

Prof. Tasrief Surungan,
Ph.D., Department of
Physics, Hasanuddin
University, Makassar-
90245, Indonesia

2018:0ngoing

Joint Research and
Publication

2019: 1Paper

July 2019

Dr. Md. Abdul
Khan

Physics

210

2021

Prof. Saibal Ray, Dept of
Physics, Government
College of Engineering &
Ceramic Technology,
Kolkata , India and GLA
University, Mathura, U.P.
India

2013-2022

Joint Research and
Publication

2019: 1Paper

Md. Mehedi
Kalam

Physics

211

2022

Prof. Saibal Ray, Dept of
Physics, Government
College of Engineering &
Ceramic Technology,
Kolkata , India and GLA
University, Mathura, U.P. ,
India

2013-2022

Joint Research and
Publication

2022: 1paper

Md. Mehedi
Kalam

Physics

212

2022

Dr. Sounak Ghosh, IIEST ,
Shibpur, Howrah,India

Ongoing

Joint Research and
Publication

2022: 1paper

Md. Mehedi
Kalam

Physics

213

2022

Prof. Irina Radinschi, Dept.
of Physics, Gh.Asachi
Technical University, lasi,
Romania

Ongoing

Joint Research and
Publication

2022: 1paper

Md. Mehedi
Kalam

Physics

21




214

2023

Prof. Bikash Ch. Paul, Dept.
of Physics, North Bengal
University, Siliguri, lIndia

Ongoing

Joint Research and
Publication

2023:1 paper

Md. Mehedi
Kalam

Physics

215

2018

Prof. Tasrief Surungan,
Ph.D., Department of
Physics, Hasanuddin
University, Makassar-
90245, Indonesia

Ongoing

Joint Research and
Publication

2023: 1 Paper

October,
2023

Dr. Md. Abdul
Khan

Physics

216

2023

Prof. Bikash Ch. Paul, Dept.
of Physics, North Bengal
University, Siliguri, IIndia

Ongiong

Joint Research and
Publication

2023:1 paper

Md. Mehedi
Kalam

Physics

217

2023

Dr. Prasenjit Paul, Dept of
Physics, Government
College of Engineering &
Ceramic Technology,
Kolkata , India

Ongoing

Joint Research and
Publication

2023:1 paper

Md. Mehedi
Kalam

Physics

218

2023

Dr. Arkajit Aich,
Department of Basic
Sciences, Atria University,
Bengaluru, 560024,
Karnataka, India

Ongoing

Joint Research and
Publication

2023:1 paper

Md. Mehedi
Kalam

Physics

219

2020

Jasper R. Plaisier - Elettra-
Sincrotrone Trieste
S.C.p.A., S.S. 14 km 163.5
in Area Science Park,
Basovizza, 34149 Trieste,
Italy

ongoing

Joint Research and
Publication

2020, 2023;2 paper

Dr. A K.M.
Maidul Islam

Physics

220

2020

Pietro Parisse - Elettra-
Sincrotrone Trieste
S.C.p.A, S.S. 14 km 163.5
in Area Science Park,
Basovizza, 34149 Trieste,
Italy

ongoing

Joint Research and
Publication

2020, 2023;2 paper

Dr. A.K.M.
Maidul Islam

Physics

221

2020

Sabu Thomas - International
and Inter University Centre
for Nanoscience and
Nanotechnology, Mahatma
Gandhi University, 686560
Kottayam, India;

2020

Joint Research and
Publication

2020;1 paper

Dr. A.K.M.
Maidul Islam

Physics

22




Tanmay Mathur -
Department of Chemistry,
Abhedananda

. . . Joint Research and . Dr. A.K.M. .
222 2020 Mahawdyalaya}, University 2020 Publication 2020; 1 paper Maidul Islam Physics
of Burdwan, Birbhum,
Sainthia, West Bengal
731234, India
Jyanata kr. Bal, Department
of Physics, Abhedananda
Mahavidyalaya, University . Joint Research and . . Dr. A K.M. .
223 2020 of Burdwan, Birbhum, ongoing Publication 2020-till date; 4 paper Maidul Islam Physics
Sainthia, West Bengal
731234, India
D. Roy, Department of
Physics, C V Raman Global . Joint Research and . Dr. A K.M. .
224 2023 University, Bhubaneswar, ongoing Publication 2023; 1 paper Maidul Islam Physics
752054, India
Prof. Dariusz Plewczynski, . .
295 2018 Center of New Onaoin Joint Research and iOPZ;Ielr Z%pzeat: 5022' Dr. Ayatullah Computer Sc. &
Technologies, University of going Publication per, ' Faruk Mollah Engg.
Paper
Warsaw, Poland
Prof. Isabelle Debled- .
226 2020 Rennesson, Université de 3 Years Jomt. Re:search and 2021: 1 Paper Dr. Ayatullah Computer Sc. &
Lorrai Publication Faruk Mollah Engg.
orraine, France
Organizing two day
International Seminar
. " L 11/08/2018
227 2018 Byanjanbarna Foundation One Session Organlz_lng two dgy on Retljln.klng to English
International Seminar | Modernity:
AT 12/08/2018
Interdisciplinary
Perspectives"
A Two Day
Workshop On
School of Languages and Oraanizing two da "Elementary 05/04/2019
228 2019 Linguistics, Jadavpur One Session Wgrksho g Y Linguistics and to English
University, Kolkata P Training on 06/04/2019
Language

Documentation”

23




MEMORANDUM OF UNDERSTANDING

BETWEEN

THE NATIONAL SMALL INDUSTRIES CORPORATION LTD.
(A GOVERNMENT OF INDIA ENTERPRISE)

TECHNICAL SERVICES CENTRE

JAPANIGATE, BALTIKURI, HOWRAH-711113, WEST BENGAL.

(here-in-after to be called “THE FIRST PARTY")

ALIAH UNIVERSITY

I1 A/27 NEW TOWN, KOLKATA-700160, WEST BENGAL

(here-in-after to be called *THE SECOND PARTY")
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About NSIC:

NSIC-Technical Services Centre, Howrah (NSIC-TSC, Howrah) is one of the Technical
Services Center of National Small Industries Corporation (NSIC), a Government of India
Enterprise under the Ministry of MSML, having its registered office at NSIC Bhawan,
Okhla Industrial Estate. New Delhi=110020. All Technical Service Centre are engaged n
imparting industry centric, demand oriented training for skill entrepreneurship
development to address the demand of skilled manpower in the industry. We also offer
services to the industries through our NABL accredited Laboratory.,

About the Institute:

ALIAH UNIVERSITY, approved by UGC, AICTE, INC/WBNC & NCTE offers
Degree courses on Engineering, Management, Natural Sciences, Humanities, Social
Sciences, Languages, Law, Journalism and Mass Communication, Religious Studies
(Islamic Theology) and Bachelor of Education.

. NSIC-TSC, Howrah will act as Skill Knowledge Provider (SKP). NSIC-TSC,
Howrah and ALIAH UNIVERSITY shall finalize jointly the details of
training/internship program(s) including their curriculum and training delivery
plan for each of the training/internship program(s) with an objective to impart
training to the students engaged with ALIAH UNIVERSITY. The

training/internship to the students of ALIAH UNIVERSITY shall be imparted in
the campus of NSIC-TSC.

2. ALIAH UNIVERSITY shall inform their students that the training/internship

programs conducted by NSIC-TSC, Howrah are non-residential and fee once
submitted shall not be refunded/ adjusted due to any reason.

Page-1




- NSIC-TSC, Howrah shall ensure the resources to be in place prior to the schedule
of training/internship for imparting training/internship on  the specific
training/internship courses selected by students of ALIAH UNIVERSITY.

- NSIC-TSC, Howrah shall share the training plan (day to day lesson plan) to the

students of ALIAH UNIVERSITY on the first day of their joining the training
course,

. NSIC-TSC, Howrah shall carry out the assessment of students and issue certificate
10 trainees.

. NSIC-TSC, Howrah shall allow officials from Aliah University to visit the area
where the training courses for the students of ALIAH UNIVERSITY will be
conducted.

. NSIC-TSC, Howrah shall be responsible to monitor the trainees during their
presence in its premise. ALIAH UNIVERSITY shall be responsible to maintain
discipline of their students in NSIC-TSC, Howrah campus. In case of any

indiscipline/continued absentecism, the same shall be reported to ALIAH

UNIVERSITY for their onward action.

. I'raining Fees shall be decided as per training program / curriculum on mutual
discussion. ALIAH UNIVERSITY shall submit the list of students along with
training course, topics to be covered in individual training program & schedule of
training program. Training fees including applicable taxes will be paid by
individual students directly to NSIC-TSC, Howrah.

Each Party will appoint a coordinating officer within their respective organizations,
who will be responsible for follow up and coordination of the matter.

10.No party shall have the right to use the name or logo of another party without the
prior approval of that party in writing.

1 1. Neither party shall be made responsible for an unexpected or uncontrollable event.
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s

I'he arrangement shall be effective from the date of signing and it shall remain in effect
for a period of One vear. Thereafier it may be continued by mutual written consent.

For and on behalf of For and on behalf of
I'he FIRST PARTY I'he SECOND PARTY

\\ )
.L-ﬁ‘fifz’i_’-;Jg;' 2\ f f'\ M

LY - J
Mr Subodh Jaiswal Dr.Syed Nurus _f;_.:,,r,-m,
General Manager(SG) Registrar
NSIC- Howrah ALTAH lmlvFlﬁlTY

g‘lh rar

.. Aliah University

¥ -\1.
Witnesses: =

= L] L - % 1!. aﬁl‘l‘:‘
! U - Md. Jawy Hesam
1. m@@f 2L

Page-3

Scanned By CamNScan



PARTNERSHIP MoU

This Memorandum of Understanding (hereinafter called as the 'MOU') is entered into

between

KRACKIN a unit of INURTURE Education Solutions Pvt. Ltd, a company registered under the
Laws of India, havingitsregisteredofficeat#11/4NitonCompound, BlockB-1,Palace Road,
Bangalore - 560052 (hereinafter referred to as "First Party”

AND

Aliah University having its main campus at 1I-A/27, Newtown, Kolkata, West Bengal-
700160,

(First Party and Second Party are hereinafter jointly referred to as ‘Parties’ and individually
as

‘Party’)
WHEREAS:
KRACKIN a unit of INURTURE Education Solutions Pvt.Ltd. strives to strengthen the quality

of education in educational institutions and enhance the industry readiness of its students
through its offering in KRACKIN platform.

Skill-X is a Skilling solution offered by KRACKIN :

e Software solution to help educational institutions improve the industry readiness of
its students

* Online skilling platform providing students with a ready repository of skilling
interventions and knowledge resources to build the skills required by the industry

e Showcase the profile to Industries for career opportunities

Aliah University started its glorious journey from the 2008-09 academic sessions with great
potential and immense opportunities. It is hoped that this university, harmonizing tradition
and modernity, will emerge as a unique institution of higher studies and research. As per
Aliah University Act 2007, Section 3 (3), it has been conferred the status of a minority
educational institution. Aliah University is an autonomous university under the Department
of Minority Affairs and Madrasah Education, Government of West Bengal. It is hoped that
along with the people of any race, creed, caste or class, this University will play a crucial
and leading role in the advancement of higher education for socially and educationally
backward classes belonging to the Minorities.

Page. 1
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Second Party & First Party believe that collaboration and co-operation between

themselves will promote more effective use of each of their resources, and provide
each of them with enhanced opportunities.

Both Parties, being legal entities in themselves desire to sign this MOU for advancing their
mutual interests. AND WHEREAS, both the parties have expressed a common interest in
providing industry relevant training to the engineers, enhance their awareness, expand their
industry connect and in the process, increase their employability.

NOW THEREFORE, IN CONSIDERATION OF THE MUTUAL PROMISES SET FORTH IN
THIS MOU, THE PARTIES HERETO AGREE AS FOLLOWS:

CO-OPERATION

Both Parties are united by common interests and objectives, and they shall establish channels

3 - of communication and co-operation that will promote and advance their respective operations,

The Parties shall keep each other informed of potential opportunities and shall share all
rmat on that may be relevant to secure additional opportunities for one another.

SCOPE OF THE MoU

ide access to the Skill-X platform to all the students of the institution,
ts can build their profile, understand their employability score and

ling resources available in the platform.
certain services of interest to him/her at the appropriate cost

INSIBILITI

 SKillX platform and the students shall be
mails
rou pﬁ different means to educate them
d how the students can improve their







DATA PRIVACY

KRACKIN shall use the Information only for the Purpose above sald and not disclose any or

part or summary or extract of the Information to any third party without student's prior
consent.

VALIDITY

This Agreement will be valid for a period of 3 years from the date of signing of this MoU and
can be extended by mutual consent.

Both Parties may terminate this MOU upon 60 calendar days' notice in writing.

IN WITNESS WHERE OF THE UNDERSIGNED, duly authorized thereto, have signed
thisMemorandum of Understanding.

For and on behalf of For and on behalf Of
KRACKINa unit of Aliah University
iNurture Education Solutions Pvt, Ltd

slmaturamm Seal: ﬁe}latrar (Acting)

Universj
Date % un | uﬂlm? New Towp, Kﬂ'}"’

esnons Rl Runds ‘g s
Vah ldvanny,  lipy
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Annexure = 1

Scenario 1: Student opting for the employment platform
Annual Subscription for Value Added Services

Rs. 599/-

1 Annual Subscription for Value Added Services

*Prices are subject to Change
**GST will be applicable on the above prices.

5 Key Benefits to ALIAH University Students:
1. Digital Profile

2. Industry Readiness Meter (Personalized Skilling Assistant)
o Exploring New Age Jobs
o Check Industry Readiness for various Job Roles
o Analyzing Gaps — Skills, Certifications, Projects etc
o Al based Upskilling Recommendation

3. Upskilling

o Learning path recommendation
Complimentary Courses
Tracking and Monitoring the Learning Progress
One Aptitude Assessment
One Technical Skill Assessment

o
o
o
o

4 Awareness about the new job roles in the Industry




o

1; i‘# g

Scenario 2 : In this case the student have already understood the Skill Gap with
regard to particular job role, and now wish to enroll for INDUSTRY ENDORSED

COURSES through the platform.

1. Online Skilling Courses
It is a repository of online skilling courses recommended / endorsed by the industry
partners. It provides an overview of industry trends and helps identify the skill sets
required to be industry-ready. Access to wide range of online / blended programs for
the students for up skilling and making industry ready.

= Wide range of Course across domains
= Cross domain selection of courses

2. Online Skilling Courses — Career Tracks

KRACKIN Skill-X Career Tracks are a collection of courses offered by top industry
partners to enable you achieve your career goals. You can deep dive into a specific
career track and can be assured that the learning will enhance your potential and is
very relevant to current job opportunities. Student can start a foundation course and
subsequently move to advance courses that will not only enhance knowledge and
skills, but will help to achieve the career goals. Student can opt for any career track
which comprises of 3-4 skill courses in each Career Track.

Pricing and Commercials:

| Online Courses — Rs.1800/-* to Rs.2800/-*
e Skill Courses (Per Student Per Course)
2 Online Courses — Rs.6500/-* to Rs.11500/-*
{ Career Track (Per Student 3-4 Online Courses)

*Prices are subject to Change

**GST will be applicable on the above prices.

' mewﬂuahomuwimfnwamswﬂbammwmw from the students.




Memorandum of Understanding

“Effective Date”) by andbetween

orandum of Understanding is entered on 03/11/2021 ( .
i h City 2, Gurgaon 122018, India

Edunet Foundation having its office at A-11- 1105, Arcadia Sout
(hereinafter referred to as “Edunet”); and,

Aliah University , an autonomous University having its address

lIA /27, New Town, Kolkata -700160, West Bengal
(hereinafter referred to as ”In;titution”).

Whereas, Edunet is a non-profit organization with multiple programs, sponsored by government and
corporate entities, that are offered free to learners across the education spectrum, including but not limited
to the Tech Saksham Program (www.techsaksham.org) and SkillsBuild (www.skillsbuild.org).

Whereas, Institution is a premier institution with the following details:

Established (year): 2008-09

Recognition, NAAC rating, [UGC, AICTE, INC, WBNC, NCTE
ranking:
Vision: To become a Centre of Excellence and to contribute to the society
through the pursuit of teaching and research in the emerging areas in
each branch of modern science, engineering and technology, social
studies, and humanities with a deep passion for wisdom, culture and
values

And whereas, the Parties seek to collaborate with each other to mutually complement their synergies and
to jointly work on building capacity of learners through one or more of the programs managed by Edunet.

Now therefore, this Memorandum of Understanding (hereinafter called “MOU")witnesses the following.

1. Term and termination: This MOU is valid for an initial term of 5 years from the Effective Date. It can be
extended by further periods, as agreed to by the Parties from time to time. Either Party may terminate
this MOU by giving the other minimum 30 days’ notice. The MOU will be deemed terminated at the
end of the notice period or after completing all ongoing activities so that the beneficiaries (learners and'
teachers) are not negatively impacted, whichever is later.

2. Non-binding nature of this MOU: The MOU is not binding on either Party and each is working with the
other out of sheer good-will and for the benefit of the learners.

3. Each Party is responsible for its own costs: Both the Institution and Edunet will mdepend :
their cost towards fulfilment of obligations under this MOU. §

4. Single Point of Contact (SPOC) for program co-ordination: Both the
person who will serve as a smgle of contact on all matters related tO '



that seeks to provide ubiquitous high quality learning opportunities to underserved communities
through government and private schools/colleges around India. The Institute will set up a chapter of
Society for Inclusive Education on its campus. This chapter will make Edunet programs available to local
underserved institutions and/or student communities through community work, classroom sessions,
fund raisers to purchase equipment and free learning platforms. Office bearers will be chosen by the
Institute in the first year. They may be either nominated or elected second years. The SIE chapter will
have members from within the local student community who are willing contribute some time towards
betterment of society. All members of SIE chapter at the Institution will be issued with appropriate
certification that will help them meet their CAS/Community Work/SUPW requirements.

Program Calendar: The SPOCs from both Parties will work with their respective internal stakeholders
to develop a calendar for the program(s) rollout at the start of every quarter. This calendar will then by
synchronized and published for use by everyone.

7. Responsibilities of Edunet and/or its program sponsors/partners:

a. Orientation sessions: Edunet will conduct orientation sessions for learners and educators, at a
mutually agreed schedule, to onboard them onto the program(s).

b. Program materials: Edunet will share all program materials with the institution and/or learners
as required. All sharing will be online and/or through electronic media.

c. Face to face, instructor led sessions: For learners in the Tech Saksham Program, face to face ILT
sessions will be organized on campus and will be delivered by Edunet Trainers to program
beneficiaries

d. Online instructor led sessions: These sessions may take the form of webinars or mentoring
workshops or technology bootcamps or innovation camps or career readiness workshops that
will seek to assist learners in their career goals. These programs will be organized regular as per
aregular calendar, published online and will be conducted by Edunet team members or program
sponsors or external stakeholders as appropriate.

e. Interaction with Industry experts: Edunet will bring industry experts to the Institute to drive
engagements with students through seminars/webinars or project mentorship.

£ Online platform availability: Online platforms for each of the programs of interest to the
Institution will be made available to it. Links for these platforms will be made available to the
Institution in a timely manner

g. Assessments: Edunet will conduct assessments, as required, for its programs prior to certification
by Edunet and/or its industry partners and/or participating government agencies.

h. For programs with career paths: Edunet will provide linkages with local and regional industry,
government and the local start-up ecosystem (incubators etc) that will help learners with gainful
employment and/or entrepreneurial opportunities. Interactions will be encouraged in terms of
classrooms  sessions, workshops, internship opportunities, career opportunities and
entrepreneurship opportunities.

i, SIE support: Edunet will support the SIE chapter in the Institute with all support required. A
separate program manual and guidelines will be sent to the SPOC.

j. Updates: Edunet will keep Institution management updated with the progress of the program(s)

8. Responsibilities of Institution:

a. learner identification: Institute will identify learners, volunteers and instructors who may
participate in one or more programs offered by Edunet.

b. Support with orientation sessions: Institute will support Edunet conduct orientation sessions for
all stakeholders.

c. Publication of program calendars and goals: Institute will publish, on a quarterly basis, a

program calendar for all its participants.

Support with computers labs and classrooms: Institute will make its labs available to learners. It

will make classrooms and/or audio-visual equipment available for face to face sessions,
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W MEMORANDUMOFUNDERSTANDING (MolByiB 557126

d BETWEEN

ALIAH UNIVERSITY
Ac{lon Area 11, Plot No.- ITIA/27, Newtown, Kolkata, 700160 West Bengal

&
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This Memorandum of Under
23 day of Dec 2021by and

standing (hereinafter called as the 'MoU") is entered into on this the
between,

Aliah University, KolkataAction Area I1, Plot No.- 11A/27, Newtown, Kolkata,
West‘ Bengal 700160 the First Party and represented herein by Dr. Syed Nurus Salam
(Registrar) (hereinafter referred as ‘First Party’, the institution which expression,

unless excluded by or repugnant to the subject or context shall include its successors
— in-office, administrators and assigns).

AND

Ardent Computech Private Limited, Module No -132, SDF Building, Sector -V |
Kolkata -91thesecond party, and represented herein by its Director Mr. Indranil De Sarkar.
(hereinafter referred as ‘Second Party’, the institution which expression, unless

excluded by or repugnant to the subject or context shall include its successors - in-
office, administrators and assigns).

WHEREAS: v
A) First Party is a Higher Educational Institution named: Aliah University.
B) First Party & Second Party believe that collaboration and co-operation between themselves

will promote more effective use of each of their resources, and provide each of them with
enhanced opportunities. '

C) The Parties intent to cooperate and focus their e

i
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NOW THEREFORE, IN CONSIDERAT

[ON OF THE MUTUAL PROMISES SET F
THIS MOU, THE PARTIES HERETO ES SET FORTH IN

AGREE AS FOLLOWS:

CLAUSE 1 CO-OPERATION

1.1 Both Parties are united by common interests and objectives, and they shall establish co-
operation.

1.2 First Party and Second Party co-operation will facilitate effective utilization of the
intellectual capabilities.

1.3 The parties shall co-operate with each other and shall as promptly as is responsibly practical.
relevant agreement.

CLAUSE 2 SCOPE OF THE MOU

2.1 Industrial Training & Visits: Industry and Institution interaction will provide an insight into
the latest developments / requirements of the industries; the Second Party to permit the F aculty
and Students of the First Party to visit its group companies and also involve in Industrial
Training Programs for the First Party. This will provide confidence & smooth transition for

students work. Also the Second party may register on the AICTE Internship Portal for the benefit
of students.

2.2 Guest Lectures: Second Party to extend the necessary support to deliver guest lecturers to the
students of the First Party on the technology trends and in house requirements.

2.3 Placement of trained students: second party will actively engage to help the delivery of the

training and placement of the students of the first party on the technology trends and in house
requirements.

2.4 There is no financial commitment on the part of the Aliah University, Kolkata.
the first party to take up any program mention in MoU, If there is any financial consideration, it
will be dealt separately. - cr B

2.5 Both Parties to
whatsoever nature

' ' » J';—
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AGREED:

For Aliah University Kolkata For Ardent Computech Pvt Ltd
OM \/
@ﬁé,: \\® dehrram De §
(Registrar) _ Registrar ( Director )
Authorized Signatory Aliah University Authorized Signatory
Date: Date :

Aliah University Ardent Computech Pvt Ltd

Action Area II, Plot No.- [IA/27, Newtown,

Module No-132, Ground Floor, SDF
Kolkata, West Bengal 700160

Building, Sector-V, Saltlake, Kolkata- . ,
700091 e

9674489000

8584853803

registrar@aliah.ac.in

https://www.aliah.ac.in/

Witness1: Mg, :]-;&,, Hyaseun D\»\\q
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BASSETTI

MEMORANDUM OF UNDERSTANDING

THIS MEMORANDUM OF UNDERSTANDING is made on this the 16" day of March,

2022[Two Thousand & Twenty Twol:

BY & BETWEEN

S PRIVATE LIMITED, a company incorporated under the Companies

BASSETTI ITE
onics Complex, Stesalit Towers,

Act. 1956 and having its corporate office at Salt Lake Electr
GP Block., Sector V. Kolkata, West Bengal 700091 hereinafter referred to the

“EMPLOYER” (which expression shall unless other-wise repugnant to the context be
deemed to mean and include his heirs, executors, Successors, Representatives, Administrators

and assigns) of the FIRST PART;

AND
y UGC & AICTE, INC/WBNC & NCTE offers

Degree courses on Engineering, Management, Natural Sciences, Humanities, Social
Sciences. Languages, Law. Journalism and Mass Communication, Religious Studies

(Islamic Theology) and Bachelor of Education of the SECOND PART

ALIAH UNIVERSITY, approved b

AND WHEREAS,

RIVATE LIMITED is a leading IT services, business solutions and

BASSETTI ITES P
t, that focuses on providing large-

outsourcing organization and has a strategic business uni
scale assessment services and

NOW THIS MOU aims to capture the understanding reached between and regarding each

other's roles and responsibilities;

Scope of the MOU :

The vision of this collaboration is to address the career skill gap among student community
and also to help them gain a head start in their career through the use of a range of courses,
certification programs, internships & on-the-job training. The intent is to ensure that the
students who cross the academic and aptitude gates do not lose out due to gaps in foundation
and soft skills as required by the industry. The parties agree to use best efforts towards
fulfilment of their respective commitments in realizing this intent.

Purpose of the MOU:
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DASSETTI

A, The University mission and vialues Brong

ly endorse partnerships with the community that
advances the quality of life and the

educational, intellectunl, artistic, civie,

cultural and
economic aspirations for all those lving or working in o

pelghboring communities, The
UNIVERSITY promotes atudent placements in applied settings as o vilued part ol n student’s
cducation procoss

B The EMPLOY ER may state 18 misston in s bylaws and/or articles of incorporation,

C.The UNIVERSITY and the EMPLOYER recognize the opportunity for positive 1

experiences and mutual  benefit for ench, and ftor enrolled
STUDENT(S). The UNIVERSITY supports the gonls and objectiv

nrning
atudents (referred to as
es of the EMPLC WER,

!s_gsnunsihmglgs;

[he University, Employer and Student interact
experience goals of Internship Education ar
of all parties.

to ensure that the academic and work
¢ nchieved to the mutual benefit and gatisfaction

A. The University agrees to:
1. Aggressively screen and match qualified students for

referral to work experience
opportunities identified by the coope

rating employer.

2. Provide qualified students with access to Internship work experience and
opportunities.

3. Provide employers with appropriate personal and academic information on qualified
student applicants, upon written authorization by the student.

4. Facilitate and coordinate the interview process as a service o both the student and
employer and ensure making available the approved time-sheets on which training
can be imparted so that training/internship and academic classes go in sync.

S

Award credit to participating students who have me

{ the academic requirements of
their program.

6. Inform students and employers of

any actions which affect student-employer
relations.

B. The Employer agrees to:

1. Inform the T&P Office of Internship Education of all work experience
opportunities which have Internship Education potential.

2. Consider for employment all qualified students pre-screened and recommended by
the T&P Office of Internship Education.

3.

Participate with the University faculty supervisor in the coordination of the
student’s work experience activities and scheduling.



http://scannergo.net/?utm_source=pdf&utm_medium=watermark&utm_campaign=scannergo

~

BASSETTI

4. Provide the student with an orientation to the work setting upon initiation of each
new internship work experience, as appropriate.

5. Provide the student with meaningful work assignments which, within the confines
of employer needs and time-tables, will enhance and complement the student’s
academic program at the University,

6. Assist the student in the development of specific learning objectives which
coincide with the student’s career goals and academic programs.

7. Provide students to the extent possible, an overview of all applicable aspects of
the industry including organization and management structure, technical and
production processes, and major industry, labor, health, environmental, and
community issues impacting the business.

8. Evaluate the student’s work performance at least once during each internship
work experience period. Discuss the evaluation with the student and complete the
internship evaluation forms.

9. Handle all personnel processing matters related to the student’s employment.

10. Notify the University of any personnel actions taken which may affect the
student’s standing in Internship Education.

11. Whenever possible, pay the student a wage or salary commensurate with the
student’s responsibilities, education, experience level and career field.

12. Provide safe and healthy working conditions for the student and not hold the
University responsible for any injury, illness or damages resulting directly or
indirectly from the student’s employment activities.

13. Encourage the student to complete his or her academic program at the University.

C. The Student agrees to:

1. Enroll in the appropriate Internship Education course, for the stipulated time in a
University- approved Internship Education placement.

2. Attend the initial internship orientation meeting.

3. Continue enrollment in an approved certificate or degree program at the
University while participating in a college-approved internship work experience
placement.

4. Participate in activities designed to provide an overview of all applicable aspects
of the industry.

3

Participate in the student/employer evaluation process.
Turn in workbook and all other assignments to the fac
Approach responsibility

ulty supervisor.
enthusiasm, and maturity.

to the employer and University with dedication,

Permanent Employment:

Neither the employer nor the student is bound by this agreement to offer or accept permanent
employment, although this is often the outcome of an Internship Education relationship.
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BASSETTI

Internship Education placements are not intended to displace current full-time permanent
employees of the employer,

This Memorandum of Understandingshall remain validon the mentioned terms and
conditions until further notice.

IN WITNESS WHEREOF, the Parties have set and subscribed their respective hands and
seals on the date month and year first above written

Bassetti ITES Pvt. Ltd.

Signature of FIRST PART:

WAy
Signature of SECOND PART: ( ?‘i ) h\ﬂ,/m/

v
Registrar
Aliah University
New Town, Kolkata-700 160
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Empowering first-generation college students worldwide

COLLABORATION AGREEMENT

This Collaboration Agreement is entered into as of March 18th, 2024 between Aspire
Institute Inc., a Massachusetts corporation recognized as exempt under section 501(c)(3) of the
Internal Revenue Code, located at One Mifflin Place, Suite 400, Cambridge MA 02138
(“Aspire Institute”) and “Aliah University”, each a “Party” and together, the “Parties.”

THE PARTIES AGREE AS FOLLOWS:
I. PURPOSE OF THE AGREEMENT

The purpose of this Agreement is to set the conditions of collaboration between the Aspire
Institute and Aliah University to carry out the Aspire Leaders Program for the purpose of
transforming the lives of youth worldwide who are in marginalized situations and enable them to
make a positive impact in all aspects of human endeavor. Aspire Institute and Aliah University
intend to support youth around the world in defining their academic and professional futures,
fostering success through locally harnessed aspirational narratives through this Collaboration.

II. COMMITMENTS

A. Aspire Institute and Aliah University have committed themselves to
communicate openly about the Program progress and needs and available
resources, adjusting Program plans as needed.

B. Aspire Institute has committed itself to support the Collaboration through
administration of the five-stage Program by providing the following services:

1. Administer an application process to admit students who are first-generation
college students or recent graduates; between the ages of 18-26 years old; and
from a low-income background.

2. Enable admitted students to gain access to a fully funded program and
leadership development tools, participate in live seminars with Harvard and
world-class faculty, and exchange ideas in a virtual classroom with a global
community of peers.

3. Provide students access to personal and professional development
opportunities including self-assessment tools and mentorship by seasoned
professionals.

4. Connect students to the Aspire alumni network, a dynamic and diverse group
spanning countries around the world.
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C. Aliah University has committed itself to support the Collaboration by providing the
following assistance

1. Be a conduit for Aspire Institute’s presence globally and serve as an
extension of the Cambridge headquarters.

2. Support students in-country through all stages of the Program, starting with
their application and continuing through their experience, as needed.

3. Support in-country events and initiatives to help spread the information
on the Aspire Leaders program.

4. Host Alumni events in the country to bring Aspire alums together for
networking and exchanging ideas that will positively impact the local
communities when possible.

III. REPORTING

Aliah University will work with Aspire Institute to have regular check-ins, meetings,
and report on impact.

IV. REGULAR MEETINGS

A. The parties shall regularly communicate about all relevant matters about the
Collaboration. Teams from Aspire Institute and Aliah University will hold regular
meetings each application cycle to review progress, share any new developments, gather
feedback on the activities and identify unmet needs or challenges. and adjust activities
conducted under the Collaboration.

B. Each Party shall promptly inform the other Party about any unforeseen results,
problems, difficulties, etc. about the Collaboration.

V. CONTACT INFORMATION

Unless the recipient provides a different address in writing, communications should be
delivered to the following contacts:

Aspire Institute, Inc. Name
Contact: Meena Sonea Contact

Title: Executive Director Title
Phone:617-291-2101 Phone

Email address:meena@aspireleaders.org Email Address
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VI. FUNDING

Each Party is responsible for raising and administering the funds needec% to Support_1ts
own commitments under this Agreement. Neither Party has an obligation to provide
funding to the other.

VII. COMPLIANCE WITH LAW, REGULATIONS, INDUSTRY STANDARDS,
GUIDELINES, AND POLICIES

A. In exercising its rights and performing its obligations under this Agreement, either
Party shall:

1. not promise, offer, pay, cause to pay, accept payment or induce payment or
take any action that could be considered a bribe:

2. comply with all applicable laws and regulations (including, without
limitation, those related to health, safety and the environment, anti-corruption
and anti-bribery, fair labor practices, unlawful discrimination and data
privacy
requirements according to applicable law;

3. perform its obligations with high ethical and moral business and personal
integrity standards.

B. Each Party warrants that it does not advocate, support, assist or engage in, and has not
advocated, supported, assisted or engaged in, any illegal or terrorist activity. Each Party
further warrants that it does not employ, support, assist or otherwise associate with any
entities, organizations or individuals that the Party knows, or has reason to know,
support terrorism or that appear on any official terrorist lists published by the U.S.
Government, the United Nations or the European Union.

VIII. CONFIDENTIALITY

Each Party may communicate to the other proprietary, confidential and other information
during the term of this Agreement. Each Party shall treat all such information as
confidential, whether requested to do so or not, and shall take all such reasonable
precautions to prevent the unauthorized disclosure of any part of such information to any
person outside its organization including, without limitation, taking all those precautions
which each Party uses to safeguard its own confidential information.

Such obligation of confidentiality shall survive the expiration or early termination of this
Agreement and shall not apply to (i) information that is or becomes available in the public
domain through no wrongful acts of either Party; and (ii) information disclosed pursuant
to any court or regulatory order served upon either Party, provided that either Party gives
the other prompt notice of such order.

IX. PUBLICITY AND MATERIALS.

A. The Parties shall discuss and mutually agree upon any press releases relating to this
Agreement prior to their release or distribution. Either Party may release reports on the
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Collaborati it
‘ 10n efforts, and annraval ~é
Or1ts, and approval of such reports shall not be unreasonably withheld.

B Aliah Universi .
oo e IT“.) shall provide Aspire Institute copies of all publications, articles,
< O N t: ceentat: " . i . .
PLS, training, presentations and other educational or informational materials

collectively, "Information ials" '
( q). Informational Materials' ) that it produces in connection with the
Collaboration,

(j. All ¥1xtonuati011al Materials produced by the Aliah University shall include the
TOll_owmg language: Aliah University is a partner in the Aspire Leaders Program, a
project developed by Aspire Institute, Inc. to empower low-income, first-generation
college students worldwide to reach their full potential..”

D. Aliah University

agrees that any photos or videos (“photos™) of individuals related to
the Program will be

Frog taken and used in an appropriate and respectful manner. Aliah
University agrees to provide to Aspire Institute evidence of written consent from any

individual identifiable in photos giving Aspire Institute permission to use such photos
for non-commercial purposes.

X. TERM AND TERMINATION

A. The term of this Agreement is one year, commencing on the Effective Date 18th
March 2024, with the possibility of renewal at the end of the term.

B. This Agreement may be terminated by either Party by giving prior written notice to
the other Party of at least sixty (60) days with or without cause.

XI. MISCELLANEOUS

A. Assignment. This Agreement shall not be assignable by either Party without the
prior written consent of the other Party.

B. Conflicting obligations. The parties covenant and represent that either of them has
full right and authority to enter into this Agreement and to accept all the obligations
under this Agreement, that they have no obligations with any third Party which might be
in conflict with their obligations under this Agreement, and that they will during the
term of this Agreement not enter into such obligations without the prior written consent
of the other Party. In the event that one of the parties develops or becomes aware of a
conflict of interest during the performance of this Agreement, it will inform the other
Party in a prompt manner.

C. Notices. Any notice required or authorized to be served hereunder shall be deemed
to have been properly served if sent by express Courier or electronic mail with receipt
confirmed to the Party to be served at the address specified by such Party for that
purpose, or, if no such address is specified, at the address given at the head of this

Agreement.

D. Entire Agreement. This Agreement represents the entire agreement and
understanding between the parties relating to the subject matter of this Agreement

Scanned By Camefa Scanner



and supersedes all documents or verbal consents or understandings (if any) given
or made between the parties prior to the date of this Agreement.

E. Modification and Waiver. No waiver, amendment or modification of this
Agreement will be binding upon cither Party unless made in writing and signed by
authorized representatives of the parties, and no failure or delay in enforcing or
exercising any right will be deemed a waiver.

F. Severability. In the event any provision of this Agreement is held to be illegal,
invalid or unenforceable, such provision shall be limited or eliminated to the

minimum  extent necessary so that this Agreement otherwise remains in full force
and effect.

G. Independence. In performing the Collaboration, the parties are acting as independent
contractors and nothing in this Agreement nor the activities by the parties under this
Agreement will be deemed to constitute an agency, employee, partner, joint venture or
legal representative relationship between the parties for any purpose.

H. Counterparts. This Agreement may be executed in two or more counterparts, either
of which shall be deemed an original, but all of which together shall constitute the same
instrument.

I. Governing Law and Jurisdiction. This Agreement is intentionally silent with
respect to governing law and jurisdiction.

By signing below, the Parties indicate that they have reviewed the contents of this Agreement
and that it accurately reflects their understanding and intentions with regard to the
arrangements described therein:

I .
“,(j__..u -
\

Registrar (Officiating)
Meena Sonea
Date 18th March, 2024 Fvecutive Director. Aspare Instatute
Regis!rar [Off

iciatf-ng)
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Information and Library Network éentie

(An Autonomous Inter-University Centrje of UGC)

T T EeRTeT e

INFLIBNET , (fovafaame™ sgm STEM w1 wra s fovafaame &%)
Manoj Kumar K. :
Scientist D (CS)

INFL/Shodhganga/MoU /AC/235/2019/01 ‘ 18t January, 2019 '
- |
To | 5
Dr. Nursadh Ali ‘
Registrar, ' ' 0~
Aliah University, , S
Action Area 11A/27, New Town, | e N

Kolkata,

West Bengal -700 160 | ’ w M _
3323416404 rod “

JPhonre: + 0332

Sub: MoU for Shodhganga-regd.

Dear Siy,

Greeting from INFLIBNET Centre. Wish you a very Happy New Year. We would like to
thank you for the initiative and signing the MoU to join the Shodhganga/Shodhgangotr
project. Please refer to your letter dated 274 January, 2019 enclosing there with tw
copies of the MoU duly signed for the Shodhganga/Shodhgangotri. We appreciate your
effort for promoting ‘Shodhganga: Repository ofabout 2,13,000 Indian Electron
Theses and Dissertations’.

o

[g]

Enclosed please find one ccpy of the MoU duly signed by us for your record and !
retention. You are requested to kindly instruct your Ph.D scholars/Officials fo
start submitting their theses online to the Shodhganga repository and student research
scholars to submit synopses to Shodhgangotri as per the UGC Notification (Minimum
Standards & Procedure for Award of M.Phil. / Ph.D Degree, Regulation dated 1st June |
2009/2016). If soft copies are available, you may kindly pass on to us in CD/DVD after |
. following latest UGC Regulations (Promotion of Academic Integrity and Prevention jof |
Plagiarism in Higher Educational Institutions), 2018. For more details and help [to

With regards,

Yours Sincerely,

(Manm .

——er, R e T =t 1) TR S 2 - e —rrer £ e\ . i
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o INFLIBNET Centre | -
Memorandum of Understanding (MoU) for Shodhganga]Shpdhgangotri
(A Repository of Theses and Dissertations submitted to the Universities in India)

This Memorandum of Upderstanding (MoU) is made and entered. into ~ on

2 (Day).0] ‘(Month)_° (Year) between the INFLIBNET Centre, an IUC of |
- University - Grants Commission located at Gandhinagar, hereinafter referred to as
“INFLIBNET" and ALIAH UNWERSITY  (University | Deemed Un|vers|ty I
_ Inter-University Centre) here in after referred to as the 'Unwersuty .

- WHEREAS, INFLIBNET Centre, an lnter-university\ Centre of the University Grants
Commission, as its mandate, promotes open access to scholarly content generated in

universities. The Centre has computers, network, software infrastructure and technical
know-how required for hosting electronic versions' of theses and d|ssertat|ons in open

_access with interface to search retrieve and access: these content

WHEREAS _ALIAY U NIVERs\TY (University | Deemed University / Inter.
University Centre) has agreed to take part in the process of digitisation of old theses and

dissertations. (not available in computerized machine-readable format) and building-up of

digital repository and to promote, share and host its ETD in 'Shodhganga: A reservoir of -

Indian theses submitted to the Universities in India' and other universities in open access.
‘Shodhganga' is a name coined by INFLIBNET Centre for refering to the respository - of

“Indian Electronic Theses and Dissertations. The word “Shodh” originates from Sanskrit
and stands for research and discovery. The 'Ganga’ is the holiest, longest and largest river
*in Indian subcontinent which has held heart of its people captive and drawn millions of
- people to its banks since the dawn of history. The Ganga is the symbol of India's age-long

culture and civilization, ever changing, ever flowing, ever loved and revered by its people.

"Shodhganga", a repository of theses and dissertations submitted to Indian universities, is

expected to keep growing to a formidable size as more and more researchers from India
submit their research works to this ever growing reservoir.' Under the initiative called
*ShodhGangotri®, research scholars / research supervisors in universities are requested o
deposit electronic version of approved synopsis submitted by research scholars to the
universities for reglsterlng themselves for the Ph.D programme

This Memorandum. of Understanding (MoU) defines responsibilities, liabilities and

commitments of the institutions involved to ensure proper system implementation, to meet
the objectives pertaining to submission and access to Electronic Theses and Dissertations -

as envisaged by the UGC vide its Notification (Minimum Standards & Procedure for Award
of M.Phil/Ph.D Degree), Regulation, 2009 dated 1st June 2009 :

NOW, THEREFORE, in ‘consideration of the mutual agreements ‘herein contamed
INFLIBNET and the University agree to the following terms and conditions:

1. INFLIBNET Centre
1. Provide access to ETD hosting server(s) at the INFLIBNET Centre

‘Shodhganga'/'Shodhgangotri' to the University with- accompanied software

interface enabling Unwersnty / its student to create metadata and upload their
theses and dissertations in ETD repositories designed for this purpose. The
INFLIBNET will take the responsibility of keeping the data intact and usable,

keep back-up of the data so as to avoid its loss. The INFLIBNET will deploy :
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tools and techniques of digital préservation to ensure continuing access to
scholarly content in digital formats and to protect them from media failure,
physical loss and obsolescence. : .

2. Recommend to the UGC to extend financial assistance to the Universities under

Sections 12(B) and 2(f) of UGC Act for digitization of theses and dissertations

" not avaitable in computerized machine-readable format and / or for procurement
and installation of a suitable computer system / infrastructure for creation of -

ETDs. :

3. Provide configuration of system, specifications and technical guidance to the
University for procurement of computer hardware and related systems for
setting-up of ETDs. :

4. Provide guidelines, technical standards and specificatibns'for digitization of.

Ph.D. theses submitted to the university in past and for theses not available in
computerized machine-readable format. :

5. Impart training to at least one pérsoh from the universify (from Iibra‘r'y field and /

or from computer field) in creation, updation and computerized operation of -

digital repositories of ETDs especially on 'Shodhganga’. .

6. Extend access to an anti-plagiarism software or provide services to evaluate
theses for possible plagiarism and.submit a report to the concerned university.

7. The INFLIBNET may refuse to host'any‘ material deemed by the INFLIBNET to
be controversial in nature or is in violation of copyright act. '

8. This right of refusal will not relieve the University / Ph.D. scholar of liability, both
to INFLIBNET and to the public, for matter contained in the theses that may be
libelous or actionable and to both INFLIBNET and copyright owners for copyright
infringement by the Ph.D. Scholar. S . ‘

9. The INFLIBNET Centre will not be responsible for i) errors, omissions,
inaccuracies and quality of content or misinformation or for any damages
caused to the user or any third party from the use of content provided in the
theses; ii) safety and archiving of loaded content.in cases of “force majeure”

_ Including natural calamities; and iii) printed version of theses. '

10. INELIBNI-ET Centre will recommend or provide access to ‘plagia‘rism software
which university may. use to-detect plagiarism before awarding the degree.

11.The INFLIBNET Centre replicates the content of theses and dissertations on
different server and other auxiliary storage media. However, ‘the INFLIBNET
Centre does not take the responsibility for the archiving or backing-up of loaded
content. The universities, therefore, should also keep a back-up of their theses
and dissertations. ‘
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12.INFLIBNET Centre also maintains a reposnory called "Shodhgangotn for

hosting the approved synopses of research topic submitted to the universities by
the students for registering themselves under the doctoral programme.
Research students/their supervisors are encouraged to submit approved
synopses/research proposals and reglster their prlorlty on a research proposal
through the reposnory ,

The Univarsity l

1.

The UmverSIty would grant non-exclusive worldwide Ilcense to the INFLIBNET
Centre for hosting  and distributing their theses in digital format in.
'Shodhganga'/ 'Shodhgangotri' or any other server designated for this purpose:

The University / its researcher scholars agree to host / upload a computerized
machine-readable file in mutually agreed format of all theses on to the
'Shodhganga’/'shodhgangotn server at the INFLIBNET '

The " Umversny will not hold INFLIBNET -Centre respons;ble for any errors and
~‘omissions contained in the original theses.

The University commits to digitize theses and dissertations and their-
bibliographic records submitted to the university and provide necessary
infrastructure including manpower support for operataon of ETDs.

Commits to utilize the assistance provided by the UGC on recommendation of -
the INFLIBNET for implementation of ETDs including thei'r digitization:

Deputes at least one person from the university (from library field- or from
computer field) for undergoing training on implementation of ETD organized by
the INFLIBNET and ensure that the person trained by INFLIBNET on ETD is /
are deployed for the same job. ‘

Arranges to provide training to research scholars or users of its library and staff

of colleges affiliated to University in creatlon of electronic version of theses and
- their deposmon in the ETDs. ;

Ensures use of standard software and metadata schema suggested / provided
by the INFLIBNET for setting-up / development / operation of its ETDs .

Creates bibliographic records of all theses aﬁd dissertations submitted to the
university in standard bibliographic formats prescribed by the INFLIBNET Centre
from time-to-time and contributes these records for inclusion in the INFLIBNET s

Union Catalogue (IndCat). ‘

10. Commits to sharing of library ETD resources / databases with the INFLIBNET

Centre as well as with other universities.-

Pg3of4
e”x‘ig‘t‘ w4 ~ | k
S S yd
(\\m\\&%' ; ‘ : Q Vi /




11.The University would agree to host their ETDs in the digital repositories
‘Shodhganga or other servers' set-up at the INFLIBNET Centre, and grant non-
exclusive licence to the Centre to make -electronic version of theses in full-text -
(theses that are born digital as well ‘as those that are dlgltlzed using scanners !l
digital cameras) accessible through open access ETD : '

12.The University shall not use electronic version of theses digitized using funds
given by the UGC for any commercial purposes. The University shall not rent,
sell or license the use of or deliver or release or otherwise. part with the
possession of the systems / software or the INFLIBNET ETDs databases,
Shodhganga or any part thereof to any other party (mduvudual |nst|tut|on -
‘orgamzatuon etc.) .

13 The University will also eommlt their own_ funds or grants for fulfiliment of the
_project, if the project on implementation of ETDs ‘demands more resources and . -

~ funds to complete it. v ,
/ i

14.The University will use the plagiarism software recommended by the INFLIBNET |
and made accessible to test the thesis submitted by the student for plagiarism
before awarding the Degree. If the university is not subscribing to such software,
it will use the software from the nearest Regional Centre, if any.

15. University would encourage and ensure that Research Scholars/ Research
Supervisors deposit host their approved Research Proposals/ approved
synopses on the “Shodhgangotn" once Ph.D. is registered.

III. Termination

Both, the Parties, will have rights to terminate the MoU at any time in case of breach of .
obligations and terms and conditions of the MoU. This MoU signed hereunder may be
-terminated by either party at anytime upon ninety (90) days prior written notice. Upon
termination of this Agreement, the INFLIBNET / University will stop hosting their theses -
immediately while keeping the theses already deposited by the University in its archives
for its users, The University shall stop using the INFLIBNET's ETD facilities and databases
_and return -any software / hardware or. digitized content provided by or through the
INFLIBNET, back to INFLIBNET within the 3 months notice penod

IN WITNESS WHEREOFF, the partles hereto .executed thIS MoU on this date above
mentioned.

" UNIVERSITY: _ ' INFLIBNET:

Vice Chancellor / Registrar R o
or designated authority. . Director

' . _ INFLIBNET Centre, - DR
(Name, Signature and Seal) ~ An IUC of University Grants Comm1551 7

Infocity, Gandhinagar - 382 967
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LINKAGE FOR ACADEMIC COLLABORATION

Linkage for Academic Collaboration

This Academic Linkage is made and entered into force this 18'™ December, 2019

Between

Dr. Abhijit Guha

Convenor, Ph.D. RAC, SVCMRES & Associate Professor
Department of Education
Ramakrishna Mission Sikshanamandira
P.O. Belur Math, Howrah- 711202, West Bengal (First Party)

And

Dr. Reshma Khatun

Assistant Professor
Department of Education,
Aliah University
Kolkata, West Bengal (Second Party)

1. INTRODUCTION

After detailed discussion, the first party and the second party chalked down the areas of
cooperation in detail and agreed to provide research consultancy to the students / scholars
in the field of Education. Both parties decided that an academic linkage will be of much
help in this regard and agreed to establish an academic linkage.

Now both the parties agreed to establish the academic linkage with the following
conditions

2. OBJECTIVES OF THE LINKAGE:
The Objectives of this Academic Linkage are as follows:
1. To provide academic support in research work in the field of education.

2. To held discussion, whenever necessary, for the purpose of setting and defining
research problem.

3. To provide support in the task of literature review and to identify research gap for the
research work.
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LINKAGE FOR ACADEMIC COLLABORATION

4. To provide support in tool development and validation for research work.

5. To provide support in arranging data collection from academic institutions.

6. To provide support in data analysis and interpretation in research work.

3. RESPONSIBILITIES OF DR. ABHIJIT GUHA

i

As and when necessary, Dr. Reshma Khatun will communicate Dr. Abhijit Guha
for the necessary consultation (as per mentioned areas in the objectives). Dr.
Abhijit Guha will fix a schedule for the consultation as per convenience of both
the parties. Both the parties will meet in the institution and necessary assistance
will be given by Dr. Abhijit Guha to Dr. Dr. Reshma Khatun or her students/
scholars.

In case of review of research literatures, on the intimation regarding library work
by Dr. Reshma Khatun necessary arrangement will be made by Dr. Abhijit Guha
for the library work in his institution.

. For tool validation, Dr. Reshma Khatun will send the tool with a forwarding letter

to Dr. Abhijit Guha. On receiving the tool, Dr. Abhijit Guha will validate the tool
and return back the validated tool having signed on it within 10-15 days to Dr.
Reshma Khatun.

For the purpose of data collection, Dr. Abhijit Guha will provide support and
arrange condition to collect data from his institution i.e. Ramakrishna Mission
Sikshanamandira. He may also give necessary information and introduction to
other places where from data can be collected.

In case of assistance for data analysis, tabulated raw data has to be provided by
Dr. Reshma Khatun. After the analysis of the data, Dr. Abhijit Guha will provide
the result (soft copy) and necessary meeting will be arranged by Dr. Abhijit Guha
for the interpretations and discussion of the results.

4. RESPONSIBILITIES OF DR. RESHMA KHATUN

1.

As and when necessary, Dr. Abhijit Guha will communicate Dr. Reshma Khatun
for the necessary consultation (as per mentioned areas in the objectives). Dr.
Reshma Khatun will fix a schedule for the consultation as per convenience of
both the parties. Both the parties will meet in the institution and necessary
assistance will be given by Dr. Reshma Khatun to Dr. Abhijit Guha or his
students/ scholars.

In case of review of research literatures, on the intimation regarding library work
by Dr. Abhijit Guha, necessary arrangement will be made by Dr. Reshma Khatun
for the library work in her institution.

For tool validation, Dr. Abhijit Guha will send the tool with a forwarding letter
to Dr. Reshma Khatun. On receiving the tool, Dr. Reshma Khatun will validate
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LINKAGE FOR ACADEMIC COLLABORATION

the tool and return back the validated tool having signed on it within 10-15 days
to Dr. Abhijit Guha.

4. For the purpose of data collection, Dr. Reshma Khatun will provide support and
arrange condition to collect data from her institution i.e. Department of
Education, Aliah University. She may also give necessary information and
introduction to other places where from data can be collected.

5. In case of assistance for data analysis, tabulated raw data will be provided by Dr.
Abhijit Guha. After the analysis of the data, Dr. Reshma Khatun will provide the
result (soft copy) and necessary meeting will be arranged by Dr. Reshma Khatun
for the interpretations and discussion of the results.

5. FINANCIAL ARRANGEMENTS
There is no financial obligation under this Linkage.

6. TERMINATION OF LINKAGE

This Linkage may be terminated by either of the parties forthwith if either Dr. Abhijit
Guha or Dr. Reshma Khatun commits breach of any of the terms hereof and shall have
failed to rectify such breach within thirty days of the notice.

In addition to the reasons for termination as set forth above, this Linkage may be
terminated forthwith if either of Dr. Reshma Khatun and Dr. Abhijit Guha voluntarily or
involuntarily enters into official dilution.

7. DURATION-

This Academic Linkage shall remain valid for a period of 5 years only from the date of
signing the Linkage. After this 5 years’ time period, this Linkage may be terminated or
may be renewed after judging the then situation.

8. SETTLEMENT

Upon termination of the Linkage, all rights granted to and the obligations by Dr. Reshma
Khatun and Dr. Abhijit Guha hereto, shall cease to exist forthwith.

9. AMENDMENTS TO THE LINKAGE

No amendment or modification of this Linkage shall be valid unless the same is made in
writing by both Dr. Abhijit Guha and Dr. Reshma Khatun; to be an amendment of this
Linkage. The modifications/ changes shall be effective, from the date on which they are
made/executed; unless otherwise agreed to. In general, the Linkage will be amended on
yearly basis, IF AT ALL REQUIRED, on mutually agreed terms.
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LINKAGE FOR ACADEMIC COLLABORATION

10. SIGNATURE OF THE PARTIES

This Linkage has been executed in two originals, one of these has been retained by Dr.
Abhijit Guha and the other has been retained by Dr. Reshma Khatun.
In witness whereof the parties hereto have signed this Linkage the day, month and year

mentioned hereinbefore.
Institute Ramakrishna Mission Department of Education,
Sikshanamandira Aliah University
Address Belur Math Campus, Belur Math, 9th Floor, Park Circus Campus,
Howrah, West Bengal 711202 17, Gora Chand Road, Kolkata-
700 014.
Department | Department Education Department of Education
Party First Party Second Party
Name Dr. Abhijit Guha Dr. Reshma Khatun
Designation | Convenor, Ph.D. RAC, SVCMRES | Assistant Professor
& Associate Professor Department of Education,
Aliah University
Signature -~
with official mﬂ/hr’“’w 19
seal & Date gh
t@Y \2 ‘)/O(O}
D.r' Abhijit Guha Assistant Professor
Associate Professor in Education Department of Education
‘Ramakrishna Mission Stkshanamandira Aliah University, Kolkata
s Past Graduate College of Teacher Education)
Belur Math, Howrah-711202
Full L. - . w 1 i Assistan
Signatures j = ¢//2 /2Bppartment
of the Mtﬁmf:'gﬂ’f 531 29) g A/I?e)\h Unive
witnesses APost-Gr.: i%ﬁﬂn aZama
2. 4 l - T"uta':o ge 2. &{Q{{ Mﬁ"‘"‘:&"‘ﬂb—wf
JUk Mutusioshliodd 1yl u{1>
Assistany By{fessol 26! ) -
Ramakrishna Mission Sikshanamandira

of Teacher Education
Belur Math, Howrah
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6/29/23, 8:47 PM Gmail - SERB-Notification

M Gmall Moumita Chatterjee <mcmoumita8@gmail.com>

SERB-Notification

SERB_Administrator@serbonline.in <SERB_Administrator@serbonline.in> Mon, May 8, 2023 at 1:58 PM
To: serbinfo1@gmail.com

.

(CSERB Science and Engineering Research Board

DA (Statutory Body Established Through an Act of Parliament : SERB Act 2008)
Department of Science and Technology, Government of India

SCIENCE & ENGINEERING RESEARCH BOARD (SERB)
(Statutory Body Established Through an Act of Parliament : SERB Act 2008)

Science and Engineering Research Board
3rd & 4th Floor, Block Il

Technology Bhavan, New Mehrauli Road
New Delhi - 110016

Approval Letter
File Number: SUR/2022/001475

Dated: 08-May-2023
Subject: Project titled "A Study of the Survival functions for recurrent and alternating recurrent events with discrete time to event data".
Dear Dr. Moumita Chatterjee,

The project cited above has been recommended by the related State University Research Excellence (SERB SURE) to the Science and Engineering
Research Board (SERB) for funding. The following are the items recommended for a period of 3 years. The final budget to be sanctioned would be based on
quotations received, existing norms, funds availability etc.

The committee recommended the following budget

Manpower : -> Project Associate-l - 1
Equipment Details : Rs. 200000

-> Laptop Computer - 1
Consumables : Rs. 150000

https://mail.google.com/mail/u/0/?ik=a036f894f4&view=pt&search=all&permmsgid=msg-f:1765313874629902282&simpl=msg-f:1765313874629902282 1/3
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Travel Cost : As per norms
Contingencies : As per norms
Overhead : As per norms

You need to accept the above budgetary allocation before proceeding further. To accept the budgetary recommendations , you may follow the following steps :
1. Go to www.serbonline.in through your credentials
2. Go to Menu --> Proposal submission --> View submitted proposals

3. Click on the link under Status column "Proposal Approved, Acknowledgment pending from PI"

You are requested to upload the following documents of the approved budget strictly within one month from the date of this
letter.

1. Upload the lowest quotation for equipment/s (including freight, insurance, customs charges etc., if any).

2. Salary structure for the project staff (including HRA, Medical Benefits, if applicable etc.).

3. A certificate stating that any visit abroad for a period more than eight weeks would be undertaken after due permission from SERB, may also be
submitted.

4. RTGS details of the implementing institute to facilitate transfer of the fund as per the template.

5. Any other documents (as detailed bellow specific the programme concerned).

SERB has adopted the Scientific Social Responsibility (SSR) Policy which mandates SERB Grantees to undertake some SSR activities during their project
period. You are requested to read the SSR guidelines available under SSR menu and choose the activities according to your preference. Please note that
choosing the SSR activities is mandatory for issue of financial sanction subject to submission and acceptance of other necessary documents

Kindly upload the documents related viz., animal ethical clearance certificate, institutional bio safety clearance certificate, etc., matching with exact approved
title of project submitted to SERB.

If the project does not require (viz., animal ethical clearance certificate, institutional bio safety clearance certificate, etc.,) please confirm with a self-certification
saying that it does not involve any animal/human studies or genetic modification in any organisms or bio safety issues.

(Kindly note that during the issue of sanction order or during the implementation of this project, if SERB come across/found
that the project work involves/requires animal/lhuman studies or genetic modification in any organisms or bio safety issues,
RCGM approval/ approval from Biodiversity Management Committee Environmental clearance, the project may be terminated
without any notice.)

https://mail.google.com/mail/u/0/?ik=a036f894f4&view=pt&search=all&permmsgid=msg-f:1765313874629902282&simpl=msg-f:1765313874629902282 2/3
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Please note that release of grant is subject to availability of funds under the scheme. Kindly quote the reference number in all future correspondence. The
project's reference no. SUR/2022/001475 may also be mentioned in all research communications arising from the above project.

Yours sincerely,
(Dr. V Ramesh)
Email: ms_pac_sure@serbonline.in
Dr. Moumita Chatterjee
Mathematics And Statistics

Aliah University , Dd45, 2nd Ave, Dd Block, Salt Lake City, Kolkata, West Bengal-700071

et LEGAL DISCLAIMER e

Please do not reply to this mail !!

[ SERB is now on Social-Media. Kindly follow us on Twitter: @serbonline https://www.twitter.com/serbonline]

This is a system generated information and does not require any signature.This E-Mail may contain Confidential and/or legally privileged Information and is meant for the
intendedrecipient(s) only. If you have received this e-mail in error and are not the intended recipient/s, kindly notify us at info@serbonline.in and then delete this e-mail
immediately from your system. Any unauthorized review, use, disclosure, dissemination, forwarding, printing or copying of this email or any action taken in reliance on this e-
mail is strictly prohibited and may be unlawful. Internet communications cannot be guaranteed to be timely,secure, error or virus-free. The sender does not accept any liability
for any errors, omissions, viruses or computer problems experienced by any recipient as a result of this e-mail.
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'SAVE PAPER - THINK BEFORE YOU PRINT!

* Dongt want to receive such notification anymore?Click here to send a mail to unsubscribe
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https://www.twitter.com/serbonline
mailto:info@serbonline.in
mailto:ms_pac_sure@serbonline.in
mailto:info@serbonline.in?subject=Unsubscribe

Published cn 14 August 2018. Downloaded by Jadavpur University on 8/27/2019 4:03:59 PM.

B2T/2019 1:03:59 PAL

e

ChemComm

COMMUNICATION

W) Check for updates

The sunlight-driven photosalient effect of a 1D

coordination polymer and the release of an

Cite this: DDI-10.1039/cScc060160

Received Znd August 2019,
Accaptod 15th August 2019
DO 10,2029 /e 3ec06016k

rsclifchemecomm

A di ianal dination pol (1D CP} [Zniglu)i4-nvpl
1) [Hzglu = glutaric acid and 4-nvp = 4-{1-naphthylvinylipyridine]
with a paddie-wheel unit [Zna0xCC)] exhibits the photosalient effect
under UV as well as sunlight diation, the of
popcorn, along with the release of an elusive cyclobutane ligand.

The solidsmate reaction has been established as a method
restricting molecular movement, leading to the formation of

ific and regi tive products that may be inacces-
sible through solution or gaseous synthesis." In the solution or
gaseous state, the function of molecular movement is high.
Thus, the unlocked functional greups are brought closer in a
varicty of arrangements, allowing diversity in the stereoselective
products. However, the solid-phase resetion is predictable due
to the confirmation of molecular structures. In many cases,
single-crystal to single-crystal [SCSC) transformations take
place, and thus, single-crystal X-ray crystallography helps to
determine the structure of the final product unequivocally.” In
this aspeet, stimuli-responsive solid-state reactions are mani-
fested in terms of consecutive bond breaking and bond making,
which result in the modifications of geometry, dimensionality,
chirality, coordination number and interpenetration.™' Some-
times, the above modifications may happen along with the
conversion of energy to work, Such visually appealing eonversion
may provide a useful opportunity to upgrade the mechanieal link
among molecular functions, supramolecular processes and their
consequences at the macroscopic level, In this regard, the light-
induced mechanical effect of crystals is gaining special interest
for its potential future applications in electrochemical, smart
medical and memory devices, artificial muscles, sensors, and
probes.®"
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elusive cyclobutane derivative’

Among the solid-state syntheses, photochemical [242]
cycloadditon reactions have attracted immense interest because
of the eco-friendly green process,” Recently, Vittal et al, reported
the [2+2] photodimerization reaction of discrete coordination
metal pl accompanied by violent sk ing of crystals
under UV light, known as “photosalient effeet” ™ However, to the
best of our knowledge, there have been no reports of such
phenomenon in coordination polymers (CPs). Herein, we report
the first ple of a one-di ional [1D) CP, |Zn{glu){4-nvp)]
(1] [Haglu = glutaric acid and 4-nvp = 4-(1-naphthylvinylpyridine],
which shows photosalient effect. In the presence of UV light, the
crystals pop so much so that they disintegrate into powder debris.
Surprisingly, the popping of crystals has also been observed in
presence of sunlight, although the phenomenon s sluggish.
Furthermore, during reeryseallization of the powder residue in
ethanal, an elusive evelobutane lgand is isolated. Usually, such
organic meieties cannot be easily fabricated wia conventional
synthetic procedures. Vittal et e, MacGillivray et al, and others
have engineered some cyclobutane ligands via template-directed
synthesis.”" Recently, Han et al. also reported the synthesis of a
few eyclobutane derivatives in solution.™ Here, we have been able
to synthesize the eyelobutane derivative in the solid-state reaction
and isolate the ligand wa recrystallization. In a nutshell, we have
designed a new CP, ohserved its photosalient mechanical feature
and isolated the stereoselective novel ligand,

Light-yellow block-shaped erystals of 1 were obtained by
diffusing Haglu and 4-nvp in ethanol intw the agueous solution
of Zn(NO;),-6H,0 and Et;N in DMF/MeOH. The X-ray crystal-
lographic experiment reveals that compound 1 crystallizes in P1
with Z = 2. The asymmetric unit consists of one Znfu) eentre,
one glinarate dianion and one 4-nvp ligand. Two Zn{u) centres
are equivalently bridged by four p,,n*carboxylate groups from
four different glutarate ligands o form a dinuelear [Zn,(0,0C],]
paddle-wheel seeondary building unit (SBU] (Fig. 1a). The dis-
tance between the Zn(i] centres is 2,934 A, The SRUs are bridged
by dicarboxylate spacer ligands ta generate a 1D chain strocture,
Here, the fexibility of the glutarate ligand does not allow the
paddleawheel unit to propagate in the second direction. As a
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Fig. 2 FESEM images of cry
(b} after popping undey

and shatteri
photedimeri
(Fig. 3], there i
unit ecll during :
photochemical [2+2] cycloaddition along the b-axis, and thus,
the unit cell would expand along the g- and c-axes.” As a result,
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Sunlight-Induced In Situ Isomerization of Both Ligands in a
Mixed-Ligand Coordination Polymer: From Photosalient to

Photoinert Crystals

Basudeb Dutta",*" Sambhunath Bera*,*" Chittaranjan Sinha,“ and

Mohammad Hedayetullah Mir*

Abstract: Reaction of Zn{NO,),-6H.0, maleic acid (Hymal) and
irans-4-i 1-naphthylvinyllpyrdine (trans-nvp) in the dark re-
sults in the formation of a one-dimensional coordination
polymer (1D CP) [Znimallitrans-nvpil (1], which is photo-
salient in nature. The crystals of 1 pop viclently under UV
light and maoderately in sunlight, and generate cyclobutane
ligands. However, the same reaction mixture kept in visible

light exhibits the rare example of in situ isomerization of both
ligands: cis-frans transformation of maleste and frons—cis
isomerization of the nvp ligands, and subsequent formation
of another 1D CP [Znifum)(cis-nvp),(H;0%] {2, Hafum = fumaric
acid), which is found to be photoinert. Thus, altering the
reaction condition from dark to visible light gives rise to
photosalient to photoinert crystals.

Since the beginning of universe, light energy plays pivotal role
in the existence of living body as well as the functioning of
non-living objects! ¥ Photoactuating malecular systems exhib-
iting conformational switching, movement, popping or some
ather mechanical effect may possess potential applications in
remotely controlled devices, sensors, optical recording, defense
field devices, storage devices and drug delivery process.”
Ideally, such photoactuators would function without being any
physical contact with the controlling system and reveal visually
appealing mechanical effect i.e. photosalient effect*"* These
noncontact actuators have a prospect of converting light
energy to mechanical energy. In view of present energy crisis
situation and environmental issues, this process may have
excellent donation towards future research on smart materials
and laboratary to land applications*™ Judicious selection of
chemical moieties, such as dlazo (N=M), imine (=N}, alkene
(C=C), carbonyl (C=0) and hydroxide (O-H) may premaote
phatainduced structural madification followed by macroscopic
motions"™ Here, fundamental features of chemistry play the
crucial role during the breaking and formation of bonds or
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geometrical rearrangements through conformational and con-
figurational isomerization. In this regard, cis-trans photoisomeri-
zation may occur in cinnamates, vinylenes, stilbenes, imines and
azo-benzenes ™" Usually, the azo-benzene and its deriva-
tives exhibit photalsomerlzation or photochromism in visible
light because of low bond energy of 'N=N' bond [bond energy
418 kiimal} as compared to (=C (bond energy 602 kJ/maol) and
=N (bond energy 615 k)fmol) bonded species. Till date, a
number of N=N based coordination compounds {monomeric
and polymeric) are reported which demonstrate photcisomeri-
zation along with mechanical effects such as bending and
curling etc!'®*' However, cis-trans photoisomerization in ole-
finic C=C based coordination polymers (CPs) is rare and remains
highly unexplored.®!! This transformation in CPs in presence of
wvisible light is further scarce.

On the other hand, [2 4+ 2] cycloaddition reaction in CPs
under [ight-illumination (UV or sunlight) is well studied by Vital,
MacGilliviay, Naumov and few other groups along with our
group.” ™™ In this case, systematic packing of dlefinic (=C
bonds of 2 compound after following the Schmidt's top-
ochemical principle undergoes photodimerization in a single-
crystal to single-crystal (SCSC) or crystal to crystal manner, One
of the first mechanical effects based on [2 + 2] dimerization was
reported by Naumov group in 2010 Besides, photosalient
effect was previously observed In organic materials™ and
discrete complexes'™ However, mechanical effects accompa-
nied by photodimerzation (n CPs are still scarce in literature, OF
CPs, this observation has been found In few cases for one-
dimensional (10) CPs™™ reported by Vittal and our groups
and only two reports for two-dimensional (2D) CPs™™
depicted by Lang group.

In the present work, we repart a rare example of syntheses
of two structurally different 1D CPs by altering the reaction
conditions fram dark to visible light via in situ isomerization of
bath the ligands. Keeping the reaction mixture of Zn-

© 2022 Wiley- WCH GmbH
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(NOy);-6H,0, maleic  acid  (Hymal] and  trans-4-(1-
naphthylvinyl)pyridine (trans-nvp] in dark results the production
of rod shaped crystals, which reveals the formation of 10 CP
[Znimaliltrans-nvpl] (1), However, the same reaction mixture
kept in visible light results in the isolation of platy crystals of
another 1D CP [Znifum)icis-nvpltH00] (2, Hfum=fumaric
acid)l. Here, maleate ligand underg cis-trans isom i

while trans-nvp transforms into cis-nvp in solution under visible
light to generate compound 2. Interestingly, the rod shape
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Construction of a Succinate-Bridged Cd(ll)-Based Two-Dimensional
Coordination Polymer for Efficient Optoelectronic Device
Fabrication and Explosive Sensing Application

Basudeb Dutta, Abhijit Hazra, Arka Dey, Chittaranjan Sinha, Partha Pratim Ray,® Priyabrata Banerjee,™

and Mohammad Hedayetullah Mir*
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ABSTRACT: A newly designed multifunctional two-dimensional
coordination polymer (2D CP) {[Cd(suc)(4-ovp),]-2H,OL,, (1),
(Hasuc = succinic acid and 4-nvp = 4-(1-naphthylving!)pyridine) has
been synthesized and characterized by X-ray crystallography. The solid-
state structure of the compound 1 reveals the formation of three-
dimensional supramelecular architecture via C—H---a and 7 stacking
interactions. [nterestingly, the supramolecular assembly of compound 1
exhibits electrical conductivity in the semiconducting nature. A deep
insight into the electrical study of compound 1 carred out by dielectric
characterization reveals the enhancement of conductivity upon light
soaking, Thus, the compound has potential applicability in the fabrication
optoelectronic devices. On the other hand, compound 1 shows sensing
activity toward explosive nitroaromatic compounds (epNACs), which
threatens devastating terror attacks ultimately responsible for massive loss of life. Besides, the nitroaromatic compound (NAC) 2,4,6-
trinitraphenal (TNP) can enter inside the mammalian digestive cyele, wherein it gets metabolized into a mutagenic species, picramic
acid, which causes health hazards. Compound 1 can detect TNP with the most acceptable fluorescence method. Together with its
optoelectronic device fabrication and explosive sensing application, the synthesized material can be used as a potential candidate for

sustainability.

B INTRODUCTION

I the history of functional materials chemistry, coordination
polymers (CPs)' ™ or coordination netwarks [CNs)™ " are
outstanding performers not only due to their structural or
functional diversity but also becanse of their extensive thermal
and chemical stability. CPs and CNs are the polymeric form of
coordination complexes, where metal ions or metal clusters are
linked via different organic ligands. Here, metal or ligand
systems are judiciously chosen according to the desired field of
application. The above-discussed metal—organic polymeric
systems are the fastest developing applicable materials in the
field of gas adsorption and separation, catalysis, clean energy
technology, magnetism, drug delivery, proton conductance,
sensing, and electronic and electrical device fabrication." ™ In
the last few decades, mixed ligand systems have been
extensively used for the fabrication of structurally diverse
molecular systems.”” " Suitable ideas and scientific logic are
being dedicated to engineer and characterize these crystalline
materials. One of the strategies for constructing such materials
is to utilize secondary interactions for the fabacation of higher
dimensional supramolecular assembly, which are completely
different in nature and more efficient. In this regard, hydrogen
bonding, m-m C—H--m, cation--;, anion--r, halogen--

© 2020 Amerfcan Chemical Society

~ ACS Publications
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halogen, halogen-+x, and van der Waals interactions play the
pivotal role.™"* Cd(Il) metal ions based CPs and CNs are
extensively used for a wide variety of structures and potential
applications due to their 41 configuration and borderline
nature with respect to the hard soft acid base (HSAB)
concept.””
However, the
electrical devices exploiting these hybrid materials is still a
challenging task because of their low conductivity. The
lowering the conductivity is aceredited to the insulating nature
of the long carbon chain based linker and deprived interaction
between the d-orbitals of metal and m-orbitals of ligands.
Rational design of thermally and chemically stable CPs
promotes their electronic applications.” ™ The control of
electrical conductance by controlling the molecular structure
or molecular assembly is a key issue in molecular electronics.
Interestingly, our group is able to project a number of CPs for

construction  of suitable electronic and
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appli;iatilgn in electrical conductivity and device fabrica-
tion.”

On the other hand, the design of chemical sensors and their
implementation in the detection of ions or molecules have
received active interest from chemistry, physics, chemical
engineering, and many other branches of science, technology,
and industry. Usually, a chemical sensor is a compound
{organic compound or inorganic complex) that is utilized for
sensing an analyte to produce a detectable alteration or a
signal. The application of such a sensor is known as

P, &2, ©
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conductivity in the semiconducting regime as confirmed by
an experimental band gap. Besides, compoun
enhancement of conductivity upon light soaki
can be utilized in the fabrication of optoelec
More interestingly, the synthesized material is
toward detection of sensing epNACs with the m
fluorescence method. Here, the spatial distribul
dangling naphthalene moieties of the 4-nvp ligs 15
responsible for an affordable interaction with the incoming
quest analytes and subsequently sensing NACs.

T 2, 63

Text  Fill& Sign More tools

O <



CRYSTAL
GROWTH
SDESIGN

pubs.acs.org/crystal

Halogen-+Halogen and z—Hole Interactions in Supramolecular
Aggregates and Electrical Conductivity Properties of Cu(ll)-Based 1D
Coordination Polymers
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ABSTRACT: The two isostructural one-dimensional coordination
polymers (1D CPs} [Cu{5-nip)(3-Clpy),], (1) and [Cu(5-nip)(3-
Brpy),], (2) have been synthesized using a S-nitroisophthalic acid
(H,5-nip) linker and the meta-substituted 3-chloropyridine (3-
Clpy)/3-bromopyridine (3-Brpy) amxiliary ligands. The structural
architectures and supramolecular interactions of the CPs have been
investigated by single-crystal X-ray diffraction (SCXRD) and
density functional theory (DFT) studies, respectively. The
SCXRD study reveals that CPs 1 and 2 form a 1D double-chain
structure with carboxylato-bridged cyclic secondary building units
(5BUs). Interestingly, both CPs involve type I halogen--halogen
(X--X) interactions combined with m--x stacking interactions to
generate a three-dimensional (3D) supramolecular network.
Moreover, both CPs exhibit interesting X--N r-hole interactions involving a nitro group as the electron acceptor, Both CPs
show electrical conductivity in the semiconducting regime and behave as Schottky diodes. However, CP 1 has a higher electrical
conductivity in comparison to CP 2.

Impact of Halogen-=-talogen and Tr-hol on

B INTRODUCTION
In the past few decades, crystal engineering of coordination

halogen bonding:o also shares strength and directionality
features similar to those of hydrogen bonding. However, a

pol)'mers (CP&) has received enormous attention because of
their versatile structural architectures and wide spectrum of
applications in diverse fields."™"" The construction of CPs is
further promising, as these can be tailored by choosing the
appropriate metal ions and organic ligands according to the
desired structural flexibility and functional properties.”'~'" In
this regard, syntheses of CPs based on carboxylato-bridged
metal ion clusters acting as secondary building units (SBUs)
have also become a field of interest due to the underlying
topology.'"™'® SBUs act as nodes and propagate via the linkage
of an organic ligand to generate a versatile dimensionality of
frameworks. Further, monodentate N-donor pyridyl ligands
attached to SBUs are capable of being involved in supra-
molecular interactions to generate a highcr-dimcnsiun:ﬁ]
structural network dehrend'mg on the substituents present in
the pyridyl Iignnd:’..m_"1

Supramolecular chemistry has recently been explored to
introduce several noncovalent interactions in crystalline
systems via the practice of crystal engineering.”** Although
hydrogen bonding remains the utmost supramolecular force
present in most chemical and biological environments,

o 2022 American Chemical Society
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recent search has been going on to comprehend weaker
halogen---halogen (X--X) interactions® that have prospective
future applications in terms of their ability to form highly stable
metal complexes as well as tune the biological and conjugated
material properties.”™*¥ Desiraju and co-workers illustrated
two types of X--X interactions (types I and I} on the basis of
their directional nature (Scheme 51 in the Supporting
Information).” The existence of both an electron-rich "belt”
and an electropositive e-hole (Cl, Br) are key aspects in
elucidating these types of interactions. In this regard, the
interplay of X--X interactions in CPs capable of intriguing
structural architectures followed by promising functional

applications has not been much explored, although ample
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Scheme 1. Schematic View of the Cyclic SBUs in CPs 1 and 2

COzH

N " Cu(NG3)p3Hz0

| R
O?N'VMI\CD:H N

X=Clfor 1, Br for 2

Gu CusrD
3 A NO.
N i
LN
i TL = L
= 0 "No=— (=]
Oz “ N/ b [
o—cCl S
l!.I\O =0, ofj\r‘“*"mz
| s

reports are available with regard to organic crystal engineering
based on X--X interactions. However, our group and others
have made an effort to explore the role of X---X interactions in
crystal engineering and their possible app!.ications.“_

Recently, we have reported a serles of Cu{ll)-based CPs
made up of isophthalate and meta-substituted halopyridine to
investigate the effect of X---X interactions in the crystal packing
for the formation of the overall topology of the network. “Ina
continuation of this work, we intend to introduce a nitro group
by replacing isophthalate with nitroisophthalate, keeping the
auxiliary ligand the same, and to check whether any structural

diversity counled with varied appolications mav emerce.

in 2 mL of EtOH was carefully layered above it. Then the tube was
sealed with Parafilm and left standing for slow diffusion at room
temperature, After 2 few days, needle-shaped blue crystals of [Cu(5-
nip)(3-Clpy),l, (1) were obtained (0.070 g yield 70%) (CCDC
2150273). Anal. Caled for CjyH, CLCuN,Oy: €, 43.26; H, 2.2%; N,
841 Found: C, 43.1; H, 24; N, 82; IR [KBr pellet, an™'): 1620
1, (CO0), 1338 ¢, (COO).

Synthesis of 2, CP 2 was synthesized by a procedure similar to that
adopted for 1 except using 3-bromopyridine (3-Brpy) (0.032 g, 02
mmol) instead of 3-chloropyridine f3-(:lpy). After a few days, needle-
shaped blue crystals of [Cul5-nip)(3-Brpy)s], (2) were obtained
(0.080 g yield 68%) (CCDC 2150274). Anal. Caled for
CH, Br.CuN, Oz C 36.73; H, L88; N, 7.14. Found: C, 369 H,
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Photomechanical effect in Zn(n) and Cd(u) 1D

coordination polymers: photosalient to
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A Zn{i) based one-di ional {1D) coordination poly chy,
[Znlcis-14-chdcld-nvpll (1) {cis-La-Hochde = cis-14-cyclohexa-
nedicarboxylic acid and 4-nvp = 4-(1-naphthylvinyllpyridine}, under-
goes a solid-state photochemical [242] cycloaddition reaction,
accompanied by mechanical motion, wherein crystals show swelling,
jumping, splitting and bursting upon UV irradiation, whereas the
analogous Cdin) CP [Cdicis-1,4-chdc){4-nvp)] (2) does not show any
such response under UV light, although it undergoes [2+2] photo-
dimerization, The present study can certainly provide the funda-

Samim Khan, (% Sanobar Naaz,” Akansha Ekka,” Basudeb Dutta,
Raghavender Medishetty ! *" and Mohammad Hedayetullah Mir

non-salient behaviourf

'= Sourav Roy.”
*x

isomerization of azobenzenes,™'" [4+1] photoeyelization and cyelo-
reversion of diarylethenes," ™ dimerization of anthracenes,'™*
and [2+2] photoeycloadditions™ ™ by translating nanoscopic struc-
tural perturbations at the molecular level to macroscopic erystals in
an impressive manner. Photormechanical motions triggered by the
[2+2] eyeloaddition reaction, where the parallel olefin groups satisfy
Schmidt's topochemical eriteria,” have been studied in organic
crystals, metal-organic complexes, and coordination  polymers
[CPs) ' This photosalient (PS) effect can propel erystals to

rmental g for g smart pk tuating ial

Light can cause molecules to move, twist, and bind together,
Light induced mechanical responses of erystalline materials are a
hot topic due to their potential applications in electrochemical,
smart medical and memory devices, artificial muscles, sensors,
and probes.”® In the estreme, beyond bending, twisting and
swelling, it is “photosalience’”, where crystals physically burse,
scatter or jump, hop, split, curl, swim and eventually are frag-
mented into pieces uncontrollably because of light irradiation - a
phenomenon reported as long ago as 1834 to describe the
behavior of wsantonin erystals in sunlight.™” Until recently,
reports of photosalient erystals assumed photosalience to be an
extremely rare effect, but recent results suggest that it may be
much more accessible than previously thought.” Literature stu-
dies have revealed that dynamic molecular crystals showing
photoinduced mechanical motions such as bending, owisting,
cracking, jumping, and breaking have been demonstrated via
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chair-type backbone and switches between trans-1,4-Hachde
and its isomer ris-1,4-Hyehde, Tt often displays variable modes
of coordination with metal ions and thus becomes a good
candidate for malking flexible CPs.*** Therefore, the utilization
of this flexible dicarboxylate linker and the 4 1-naphthylvinyl}-
pyridine (4-nvp) ligand is an interesting idea to increase the strain
tensor required for the P8 effect. Here, we report two 1D CPs,
namely, |Zn(cis-1,4-chde){4-nvp)] (1) and [Cd(cis-1,4-chde)(4-nvp]]
(2), that undergo topochemical [2+2] cyeloaddition reactions.
Fascinatingly, compound 1 undergoes photodimerization under
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travel di many times more than their own size.”’ The reason
for such PS behavior can be assigned to the strain generated in the
unit eell due to anisotropic expansion/contraction upon irtadiation
and struetural transformation.

A key design requirement appears to be well-defined aniso-
tropy in photoinduced structural changes. Recent reports using
judicious choices of metal ions and linkers have shown that it is
paossible to fabricate CPs that exhibit the PS effect when excited
with UV light or sunlight. Finally, the low density and relative
flexibility of metal-organic erystals®™ " will bypass issues of low
photoconversion suffered in close-packed molecular erystals by
providing space for photoconversion to oceur without losing the
development of anisotropic strain required for photosalience. Of
the CPs, one-dimensional (1D) CPs are more exciting because
sufficiently dramatic photoinduced molecular structure changes
can easily be directed to oceur specifically in pillar/eapping-
linkers that have an excellent likelihood of affording the PS
effect, The high degree of structure control in 1D CPs is a major
advantage over simply crystallising molecular species, and the
defined anisotropy will provide targeted directionaliy to the
photoinduced structural changes. In this regard, our group
reported the first example of a 1D CP that exhibits the PS effect
while releasing an elusive cyelobutane ligand.™ Recently, Vittal
and coworkers have also reported a few Pbfu) based 1D CPs
exhibiting the PS effect while undergoing a [2+2] cyeloaddition
reaction under UV light.”™**

In particular, cis-1,4-cyclohexanedicarboxylic acid (efs-1,4-
Hychde] would be an interesting flexible ligand that adopts a

This jaurnal is @ The Royal Seciety of Chamistry 2022
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Regulating photosalient behavior in dynamic

metal-organic crystals

Samim Khano

Sarah Guerin(® 3-"‘“, Raghavender Medishetty &

Dynamic photoactuating crystals have become a sensation due to their potential applications
in developing smart medical devices, molecular machines, artificial muscles, flexible electro-
nics actuators, probes and microrobots. Here we report the synthesis of two iso-structural
metal-organic crystals, [Zn(4-ohbz)z(4-nvpla] (1) and [Cd{d4-ohbz)a(4-nvplz] (2} {H4-
ohbz = 4-hydroxy benzoic acid;, 4-nvp = 4-(l-naphthylvinyl)pyridine} which undergo topo-
chemical [2+2] cycloaddition under UY irradiation as well as sunlight to generate a
dimerized product of discrete metal-complex [Zn(4-ahbz),(rcit-4-pnch)] {rct-4-pnch = 13-
bis{4'-pyridyl}-2,4-bis{naphthy)cyclobutane} (1) and one-dimensional coordination pelymer
(1D CP) [Cd(4-chbz),(rcit-d-pnch)] (2') respectively, in a single-crystal-to-single-crystal
(5CSC) process. The Zn-based compound demonstrates photosalient behaviour, whereain
crystals show jumping, splitting, rolling, and swelling upon UV irradiation, However, the Cd-
bazed crystals do not show such behaviour mamtaining the initial supramolecular packing and
space group. Thus the photomechanical behaviour can be induced by choosing a suitable

metal lon. The above findings are thoroughly validated by guantitative density functional
theory (DFT) caleulations which show that the Zn-based crystal shifts towards an orthor-
hambic structure to resolve the anisotropic UY-induced mechanical strain. Furthermore, the
mechano-structure-property relationship has been established by complimentary nanoin-
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dentation measurements, which are in-line with the DFT-predicted single crystal values.
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selection, where organisms adapt and change to survive in

their environment. Natural selection is based on the idea of
"survival of the fittest”, where the most adaptive organisms will
gradually change or evolve as the environmental changes via
locomation’. Animal |uc\:rmull(1rl is seemingly autonomous, e.g
walking, ing, 2, hopping, flying, soaring
and gliding. In the case of plams, a vanety of mechanisms are
emploved in order to achieve their fast movements, e.g. the fast
closing trap (100 ms) of the venus flytrap® or the opening of
petals of the dogwood bunchberry's flower (0.5 ms). Some plants
are able to move their leaves very rapidly in response 1o
mechanical stimuli®, with many plants spreading their seeds or
pollen by rapid movement. Cardamine hirsuta has seed pods
which explode on touching. Some beans twist as they dry out,
putting tension on the seam, which at some point will split
suddenly and violently flying the seeds meters from the maternal
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polymer (1D CP) [Cd(4-ohbz)(rent-4-pneb)] (27 via a SCSC
process respectively. Interestingly, during this photoreaction, the
Zn-complex 1 shows mechanical motion such as swelling, split
ting, jumping and scattering, However, after the photomechanical
effect is induced, these PS crystals uniguely maintain their single
crystallinity nature and allow for single erystal structural eluci-
dation. This is a rare example of a metal-complex that exhibits a
single crystal structure even after PS5 effect. The Cd{Il)-based
crystal 2 does not
tains its
crystals of
tion mixture |
isomer of 1. T
thus are found
has been previot
relationship for the Ph ellect1n crys €

of metal-complex is seldom explained by experime: ma] and the-
oretical predictions. Here, we predominantly use density fune-
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Topochemical [2 + 2] Cycloaddition in a Two-Dimensional Metal—
Organic Framework via SCSC Transformation Impacts

Halogen--Halogen Interactions
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ABSTRACT: A photoactive two- dlmcnsmnal metal—organic framework (2D MOF) [an4—spy)(DCTT’)] []) [where 4—5py 4

hibali

styrylpyridine and H;DCTF = 2,5-dich

photochemical [2 + 2] cycl ir to

d 1.
obtain three-dimensional (3D) MOF [Zn(rdt-‘l—ppch\(DCTP)], (‘33 [rett-4-ppeb = 1,3-bis(4" p'_md‘y[} L‘i—hls(phmyl}qdnbutnne]
in a single-crystal to single-crystal (SCSC) manner. This structural transformation leads to stronger halogen-halogen interaction
that is well-corroborated by density functional theary (DFT) calenlations,

etal—organic framework [MOFs) have been one of the
most highly regarded solid-state hybrid materials and
taken huge interest among maten.a] | synthetic chemists, because
of their myriad of applications.'” The fascinating aspect of
MOFs is that we can functionalize them to fine-tune their
physical properties and reactivity according to our desire.
Recently, salid-state structural transformation (solvent-free) of
MOFs has engrossed much attention.”™" " In this regard,
topochemical [2 + 2] eycloaddition is particularly appealing to
obtain stereoselective cyclobutane ring in photoactive MOFs
to alter their physiochemical properties and is relatively less
explored.”' ™ Nowadays, the research phase is being shifted
from discovery of phenomena to control structural trans-
formation. In this regard, single-crystal to single-crystal
(SCSC) transformation of MOFs is rare and most exciting,
because it gives exact structural insights into the transformed
structures (changes in molecular peometry and/or intermo-
lecular interaction) with no cracks and breaks in the crystal and
creates the possibility to afford unexplored new functions.™
Of these, light-induced SCSC transformation has garnered
special interest, because of its potential applications in
preparing photoswitching devices, smart medical devxces,
artificial muscles, flexible electronics, and probesA =
However, the photereaction may not fully happen in an entire
crystal, because of the high absorbance of molecules in erystal
or side reactions. Therefore, it is both promising and
hallengi level h tive MOFs that undergo
SCSC transformation w‘th diverse applications. To achieve
SCSC transformations, precautions to withstand the crystal-
linity of the materials are needed. One of the possible ways is
to irradiate the crystal on the poniometer itsell at low
temperature.” Recently, we have also reported several MOFs
that undergo SCSC transformations along with applications in
electrical onnducl:mty, gas adsorption, sensmg, and photo-
actuators. , impact on hal 1 (XX)
interactions via SCSC trnnsformalmn of MOFs have rarely
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been explored. The recent search is going on to comprehend
weaker X--X interactions that have prospective future
applications in terms of their ability to form highly stable
metal complexes, as well as tuning biological and conjugated
material prupertim;.""""

Herein, we have designed an interdigitated two-di ional
{2D) MOF [Zn(4-spy)(DCTF)], (1) [where 4spy = 4
styrylpyridine and H,DCTP = 2,5-dichloroterephthalic acid]
that undergoes topochemical [2 + 2] cycloaddition reaction
under UV light and generates three-dimensional (3D) MOF
[Zn(rctt-4-ppch)(DCTP)], (2) [where rettdppch = 13-
bis(4'-pyridyl)-2,4-bis(phenyl )cyclobutane| via SCSC trans-
formation. Interestingly, this photochemical structural change
has significant impact on the quasi-type I/type [ X=X
interactions.” Compound 2 exhibits relatively stronger Cl--Cl
interactions, as compared to 1, which is well supported by the
DET study. As far as our knowledge extends, this is the first
study reporting a MOF exhibiting noncovalent X-X
interactions that strengthen upon the post-synthetic mod-
ification (PSM) via [2 + 2] eycloaddition.

The colorless block-shaped single crystals were graown in the
narrow-necked (67% yield) tube by slow diffusion of 4-spy and
H,DCTP (deprotonated by Et;N) in ethanol into a salution of
aqueous  Zn{NO;)y6H,0. Single-crystal X-ray diffraction
(SCXRD) at 113 K reveals that the compound I erystallizes
in the triclinic crystal system with space group Pl and 2 =2
Each Zn(l1) center is coordinated to four O atoms of DCTP
ligands forming an equatorial plane and one N atom of 4-spy at

vk ey
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an axial pesition to obtain a distorted square-pyramidal
geometry. Each Zn(ll) center is further bridged by four
DCTP ligands to another Zn(11) ion forming a basic dimeric
unit (Figure 51a in the Supporting Information) that is typical
of wellknown [Cu,(0.CCH;),] paddle-wheel structure.

Each dimeric paddle wheel unit propagates to form a one-
dimensional (1D) chain and a linkage of this chain further

pagates in the perp to obtain a square
grld 2D MOF (see Figure S1b in the Supporting Information).
The dimensions of side lengths of the square are 10.95 and
10.89 A and angles are 89.58" and 90.42°. Thus, a large cavity
is created that is susceptible to interpenetration, However, the
presence of long 4-spy at the node of the square grid hinders
interpenetration and causes interdigitation of 4-spy ligand to
maximize the utility of empty space. The hydrogen atom
HI19A, connected to the carbon atom (19, of a phenyl group
of 4-spy is involved in C=H=+x interactions at a distance 3.93
A with the phenyl group of DCTP ligand of above layer. The
same phenyl group of 4-spy ligand is also involved in mx
stacking interactions with an interpenetrated phenyl group of
DCTP (Figure 52a in the Supporting Information) leading to a
3D supramolecular assembly (Figure 51b in the Supporting
Information). The Cl atoms in DCTP ligand involve very weak
ClC| interactions (3.68 A). These noncovalent interactions
lead to the stacking of 4-spy ligands from adjacent layers in
head-to-tail fashion {Figure 53 in the Supporting Information).
The C=C bonds distance between two such aligned 4-spy is
3.84 A, which satisfies Schimdt's criteria (4.2 A) for [2 + 2]
photocycloaddition reaction in the solid state (Figure 1)
This motivated us to perform [2 + 2] cycloaddition of
interdigitated 1D layers into 3D i:\lerpeue{raled structure
(Figure 54 in the Supporting Information).
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two Zn(ll) centers connected by aligned 4-spy (1703 Ain 1
to 1407 A in 2). Consequently, the noncovalent interactions
involved at 1 were also altered. The distance between Cl=Cl
contact shortens from 3,68 A in 1 to 3.53 A in 2, likely leading
to stronger Cl+Cl interactions. This persuaded us to
investigate Cl---Cl interactions in both compounds further in
detail via DFT study. The geometric features of the C—Cl-~
Cl~C contacts suggest that they can be considered as halogen
bonds (Figure 9 in the Supporting Information). [n order to
rationalize the Cl-Cl interaction, we have generated the
molecular electrostatic potential (MEP) surface of the
H,DCTP ligand to investigate the degree of anisotropy at
the Cl atom. Figure 2 shows the MEDP surface, where the
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Figure 2. MEP surface of H.DCTP. lsosurface 0.001 au The energies
at selected points are given in keal/mol

maximum and minimum MEP values are located at the
cartboxylic H and O atoms (+35 and =30 keal/mal,
respectively). We have also represented the MEP surface at
lhe CI atom usu\g a reduLed scale (+10 kca]huc!], thus
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Cu(ll)-Based Molecular Hexagons Forming Honeycomb-like
Networks Exhibit High Electrical Conductivity
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ABSTRACT: Four new Cu(II)-based hexagonal complexes with the metallomacrocycle formulae [Cug(S-nip)y(3-py)s(H,0),.]
(1), [Cug(5-nip)a(3-Clpy)s(H,0)12] (2), [Cug(S-nip)o(3-Brpy)s(Ha0)y,] (3], and [Cug(S-nip)s(3-Ipy)e(Ha0)12] (4) have been
synthesized using S-nitroisophthalic acid (H,5-nip) and pyridine (py)/3-halopyridine (3-Xpy; X = Cl, Br, and 1) ligands. The
structural features and supramolecular interactions of compounds 1=4 have been investigated using the single-crystal X-ray
diffraction (SCXRD) technique. Interestingly, the hexagonal complexes undergo hydrogen bonding and ar---x stacking interactions to
form fascinating two-dimensional (2D) honeycomb-like structures. The synthesized complexes exhibit high electrical conductivity,
arising from charge transport through space via x--x contacts. However, complewes containing 3-Brpy (3) and 3-Ipy (4) exhibit
photosensitivity due to the presence of halogens with a larger size and lower ionization energy. The conductivity results are also in

accordance with the theoretical prediction calculated by density functional theory (DFT) study.

B INTRODUCTION

Design and research of transition metal complexes have
attracted increasing attention in recent years because of their
essential roles in catalysis, materials chemistry, photophysics,
and bioinorganic chemistry.' * Understanding of metal
complexes originated from the pioneer discovery of Alfred
Werner regarding the spatial arrangement of metal complexes,
which is directly related to their observed properties. Although
a duration of mere than a2 century is over, the crystal

gineering of metal c is still continuing to undergo
rapid uxpnnsi(m.“"" However, metal complexes have the
possibility of involving supramoelecular interactions to generate
infinite one-dimensional (1D}), two-dimensional (2D), or
three-dimensional (3D) network structures.””™"" These
interactions inclode hydrogen bonding, halogen bonding, and
mer and C—Hexr interactions.'” " The most popular and
successful approaches to fabricate supramolecular aggregates
are usinﬁ hydrogen bonding and m--x stacking interac-
tions. ™" Organic ligands with an extended a-functionality
have additional sites for interacting with sligands in an

23
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pyridine (py)/3-halopyridine (3-Xpy; X = H, CJ, Br, and 1)
mixed-ligand system.”” However, we sought to investigate the
consequence of introducing a substituent in the carboxylate
backbone. With this intention, we wanted to replace Hyip with
H,5-nip and investigate the compounds obtained by the
reaction with Cu(II) and 3-Xpy. In this regard, very recently,
we have reported two Cu(II)-based LD coordination polymers
using 5-H,nip and 3-Xpy (X = Cl and Br) by a reverse layering
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Depending upon the natare of the metal ions and the shape
of the ligands, metal complexes adopt versatile coordination
and spatial display.”" ™" In this regard, the angular ligand 1,3-
benzenedicarboxylic or isophthalic acid (H,ip) is often used in
the preparation of coordination polymers or discrete metal—
organic complexes or polyhedra® " Additionally, subtle
varfation in the ligand structure may have a huge impact on
the structural architecture of the framework topology. For
example, introduction of the —NO, group in H.ip, ie, 5
nitroisophthalic acid (H,5-nip), has been proven to contribute
to the stractural varation from the polymeric motif to the
discrete macrocyclic ring.”’ Recently, we have published a
series of Cu(11)-based coordination polymers using a Hyip and
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illumination, ie., photosensitivity due to the
halogen with a larger size and lower ioniza

B EXPERIMENTAL SECTION

Materials and Methods. All the starting
purchased as reagent grade and were utilized without further
purification. Elemental analyses (carbon, hydrogen, and nitrogen)

were performed on a Perkin-Flmer 24007 elemental analveer. Infrared
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A Lacanian Psychoanalysis of Gillian Flynn’s Amy Elliott
Dunne of Gone Girl

Sk Benazir
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Abstract;

Gone Girl 1s a crime fiction by the American author Gillian
Flynn which provides a psychological insight into the mind
and motive of the central character, Amy Elliott Dunne. The
novel starts with Nick, the husband coming under police
scruliny as his wife Amy, goes missing on the very day of
their fifth marriage anniversary. However, as the case
gradually unfolds, the scenario turns out to be far more
complex than it appears at first glance. The character of
Amy is intricatcly complex and multi-layered, tending
towards the necessary evil and yet with a humane touch,
Amy Dunne plays both the victim and the victimizer She
COIMES SCTOss as a strong yet fragile character, a vindictive
and powerful person at the same time. A close reading and
psychoanalysis of the character of Amy, shows that her
actions and behavioral pattems are a reflection of her
ingrained identity formation. Her survival instinct is based
on extremes. It is the deep-seated childhood trauma and
marital issues with an adulterous husband, that Amy dons
the multiple personality traits and embarks on becoming
the manipulative female fatale, one who attempts at the
absolute dissolution of the patriarchal structure, This paper
intends to study the psyche behind the actions and

behavioralpatterns of Amy Dunne, the woman protagonist

in Flynn's Gone Girl, with reference to Lacan’s three stages
of identity formation.
Keywords: Psychoanalysis, Identity formation, Woman
protagonist, Role-play, Conflicts

Gillian Flynn’s one of the most acclaimed novels,
Gone Girl belongs to the crime and detective fiction
genre, In this novel, Flynn presents Amy Elliott Dunne,
the protagonist as a grey character tending towards
the necessary evil more. The central theme of this
intriguing novel is whether the husband, Nick Dunne,

Dr. Safiul Islam
Assistant Professor of English
AliahUniversity (West Bengal)

is involved in the mysterious disappearance of Amy,
the wife; on the day of their fifth wedding anniversary.
Flynn here presents an interesting technique of
storytelling, the narrative continuously oscillates
between the present and the past, the present day 1s
narrated by Nick, as things gradually proceed and the
past comes alive from the diary recordings of Amy,
however, both Nick and Amy arc later found to be
unreliable narrators. The underlying tension in their
conjugal life is well depicted in the first chapter itself
which commences with Nick Dunne reflecting upon
his present situation:
When I think of my wife, I always think of her
head... What are you thinking, Amy?The
question I've asked most often during our
marriage, if not loud. .. What are you thinking?
How are you feeling? Who are you? What have
we done to each other? What will we do?
(Flynn3).
Thus, the very first self-introspective thought on the
part of Nick reveals an almost broken marriage and
the economic recessiononly made the situation worse
for them. Nick decided to go back to their hometown
Missouri, where his family lived, the father was
suffering from Alzheimer and now the mother was
battling cancer. Amy,without any choice had to
followher husband. There Nick and Margo jointly
started a bar, borrowing Amy’s money, which he vowed
to return to his wife along with the interest andkept
reminding himself:
I would not be a man who borrowed from his

10 # Drishti : the Sight #f Vol.- X1, Issue - I (May, 2023-October, 2023)
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ABSTRACT

In 1942, British artist Adrian Hill discovered the benefits of painting and drawing while
recovering from tuberculosis. In the mid-20" century, art therapy was broadly accepted
publicly as a therapeutic approach. Art therapy is a kind of therapy done under the
guidance of a trained professional to relax or practice self-care by being creative. It can
be beneficial to an individual or group in any sort of setting. be it hospitals, communities,
home settings. or even school. This therapeutic process can be effective for a range of
physical or mental health conditions, including specific health problems with ongoing
daily challenges. and helps clients to live a better quality of life. Art therapy improves
mood and reduces pain and anxiety when offered at the bedside during acute hospital
treatment. Art therapy may be excellent for all patients, regardless of sex, gender, age,
ethnicity. and diagnosis. The significant role of nurses is to implement different forms of
arttherapy on adaily basis, including the development of policies, as these interventions
are often less expensive and easier to implement. Researchers want to do a systematic
review and establish hospital protocols on art therapy for inpatient departments of
hospitals. While providing mainstream treatments, hospital authorities and health care
professionals can use forms of art therapy to optimize care and outcomes.

Keywords: Art Therapy, Healing Tool, Health Care, Mental Health, Nursing

Introduction

Art therapy is an expression of the soul of a human being. Children are considered to
have the purest souls, and they love to explore new ideas. These qualities of mind
encourage researchers to work in this field.

A systematic review of art therapy sheds light on its benefits and effectiveness for
mental and physical well-being.

Modemn art therapy focuses on the creation of images or objects that enrich the
personality. The art therapist and client establish a psychotherapeutic relationship
through self-expression and reflection. Aesthetic outcomes are not expected outcomes
of art therapy (Holttum, 2020). Art therapy mostly focuses on the thought pracess and
feelings ofthe client through the process of creation.

The goal of therapeutic interventions is highly individual and paraliel to the

Sustainable Entrepreneurship 53

Art Therapy in Health Care

developmental needs of children (Rubin, 2005).

Education and the learning process are the integrated approach to art therapy, which
helps children gain confidence in their expression of feelings and increase their self-
esteem.
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Role of nursing professionals in making hospital stay effective and
less stressful for patients with ASD: A brief overview
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Abstract

The hospital may be especially overwhelming to patients with Autism Spectrum Disorder (ASD) and
their tamiles. The characteristics and attributes inherently present in patients with ASD provide
substantial challenges to nursing care if not recognized, identified and addressed. ASD is a complex
disorder and requires preparation, education, and great assessment skills from the nurses for optimal
outcomes, Nurses are often the front-line and direct care providers and need to attain the knowledge
and skills necessary to understand, interact with and implement excellent care for these individuals.
These patients with ASD can present with a range of social and behavioral challenges including
difficulty with communication need for structure, and possible aggression and it is difficult 1o
implement care al times. Nowadays the nursing professionals are being increasingly aware of their
role in helping to ensure that patients with ASD receive the best possible care. These patients may
have difficulty communicating or may find a break in their routine stresslul. By understanding ASD-
related challenges and devising ways to make patients as well as their parents or caregivers more
comiortable, nurses can make a hospital stay, doctor visit or dental checkup less stressful and more
effective. Outcomes improve dramatically when health care professionals obtain the education,
expertise, and knowledge necessary to provide such care. In this paper we discuss the common
challenges that the nursing stalf face while dealing with patients with ASD as well as the difficulties
families face. Emphasis will be on the role of nursing professionals in making hospital stay less
stressful for individuals with ASD

Keywords: ASD, nursing professionals, challenges, hospital stay.

Introduction

Medical experiences can provoke anxious recent research has revealed several aspects
feelings in children who are typically- of autism, several studies have shown that the
developing but individuals with  Autism care and management of people with ASD
Spectrum Disorder (ASD) face additional remains challenging for doctors, nurse
challenges, such as difficulty with sensory practitionars, registered nurses. and other
integration, transitions, flexibility, and healthcare providers (Cheak-Zamora & Tefi,
communication within their medical 2015; Chiri & Warfield, 2012).

experiences (Scarpinato et al, 2010). Though

Mandal et al
Int J Adv Life Sci Res. Volume 3(1)1-9
ASD is a developmental disorder that affects gastrointestinal issues, eczema, aliergies,
behavior and communication according to asthma, ear and respiratory infections,
Diagnostic and Statistical Manual of Mental seizures, and migraines. A large percentage of
Disorders. 5th ed. (APA, 2013). Autism is youth with ASD have medical comorbidities
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ABSTRACT KEYWORDS

Retailing is the largest non-farm occupation in rural India. Management; sustainability;
Unorganised retailers provide support for rural socioeconomic life retailing; rural livelihoods;
by disseminating information, ensuring availability of goods/ economic embeddedness
services, providing credit to villagers, and allowing barter systems

in India. These indicate the embeddedness of unorganised retailers

in India’s rural societies. Store premises in villages are the hubs of

social interactions, yet chain stores are not seen to enable such

benefits for villages. Hypotheses about the importance of rural

retailer independents are developed in light of existing literature.

This article presents findings from a survey constructed to research

independent retailers by collecting a stratified random sample of

villagers in the state of West Bengal, India. Survey responses were

subjected to an exploratory factor analysis (EFA) to determine

latent constructs. Seven identified constructs were confirmed using

confirmatory factor analysis (CFA). Structural equation modelling

(SEM) helped determine the relationships of six antecedent factors

with the resultant factor, namely, the need for preservation, and

the sustainability of rural independents discussed.

Introduction

Rural unorganised retailers are an important final link for making goods and services
available to villagers in India (Sarkar & Kundu, 2016), serving as friends, micro-creditors,
and advisors to villagers and are not substitutable by retail chains (Modi, 2010). Rural
unorganised retailers fulfil many social and economic necessities of villagers, serving as
rural community centres and providing respectable self-employment to the shopkeepers
(Berdegué, Reardon, Escobar, & Echeverria, 2000; Peattie & Peattie, 2009). Rural unorga-
nised retailers, henceforth termed “rural independents,” may generally be delimited using
four characteristics: a single individual performs most of the retail functions, they are one-
store operations, tend to be under-capitalised, and the basic business objectives are based
on survival (Davis, Hills, & LaForge, 1985).

Being an agrarian economy predominantly based on monsoon seasons, the income
cycles of rural consumers tend to be seasonal and related to agricultural harvest cycles
(Bhattacharya & Innes, 2013). Most villagers use their available cash to purchase agricul-
tural inputs and paying daily wages to farm labourers. Historically, in between harvest
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Safed Detergent Powder:
Regional Brand with Rural Focus

INTRODUCTION

It was the evening of January 1, 2013 and Mr. Ramesh
Lalwani, newly appointed as General Manager, Marketing &
Strategy, for Safechem Ltd. was peering anxiously at his
laptop in his office on the third floor of his office at 17
Crooked Lane in Kolkata, India. An hour ago, he had refused
to order lunch since his worries had killed his appetite. His
presentation to the Chief Executive was slated for the very
next day. He was going to propose an ambitious growth
plan for Safed detergent that evening to Mr. Vinod Jain,
Chief Executive and sole proprietor of Safechem Industries.
Safechem was focused more on rural markets in Eastern India
at that time and Mr. Lalwani’s plan was to ramp up the dis-
tribution network in the urban centers of East India and pen-
etrate rural markets in other parts of the country. Safed, had
35% market share in eastern India!, and presence in Bihar,
Orissa, Assam, Andhra Pradesh and Tamil Nadu. The market
share of Safechem, in the detergents market, in rural east
India was 40% and that in urban east India was 30%2. More-
over, organic growth was slowing down, with the existing
markets yielding a low 8% to 9% growth in 2011-12 owing
to resurging competition. It seemed imperative to expand to
new geographies to keep up healthy growths through inor-
ganic expansion.
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Agri-input Buying Behaviour of Paddy
Farmers: A Study in the Context of
the New Normal Due to COVID-19

Ferman Haider Haidery', Kaushik Kundu? and
Dev Narayan Sarkar?

Abstract

Humanity has witnessed diseases and illnesses since the ancient days. These diseases and illnesses resulted in days of suffering leading
to disabilities or deaths of many people within communities and are termed as epidemics. As the society progressed, widespread
trade increased the interactions between human, animals and ecosystems, thereby increasing the occurrence of these epidemics, often
named as pandemics. Several pandemics have afflicted the world throughout history, be it malaria, tuberculosis, leprosy, influenza,
smallpox, plagues or HIV/AIDS or the recent incidence of Novel Coronavirus.

Diseases affect the supply chain of farm produce and agriculture. Consequently, it may impact food security. It is assumed that
pandemic affects the buying behaviour of farmers and it has the capacity to alter the buying behaviour of paddy farmers in India. In this
study, an attempt is made to investigate the effect of certain factors on farmers purchase behaviour during pandemic situation among
rice farmers in Chhattisgarh, India. The studied sample included 120 farmers in Dhamtari, Raipur, India, selected randomly. Narratives
were collected from the farmers and were analysed using qualitative data analysis software. From the qualitative data analysis, the
implication for marketers is that itinerant trainers should be sent to villages to train the farmers, especially the bigger farmers (who
have secondary influence), on the new technologies in agricultural inputs. The farmers also influence each other, and some amount of
training coverage may eventually reach all farmers. The local dealers and the village headmen should also be influenced. An attempt
should be made to marry the new technologies with the traditional methods, as much as possible.

Key Words
Pandemic, Agriculture, COVID-19, Global Food Security, Paddy, Purchase Behaviour, Qualitative Data Analysis

food)—either because they are hungry or impacted by
moderate levels of food insecurity (Egal, 2019). It follows
that the world had been reeling from food insecurity
irrespective of the new normal situation brought on by the
COVID-19 pandemic.

The COVID-19 pandemic has brought in new norms
like social distancing, online purchases, etc., which is
named, ‘the new normal’ (Vieira de Jesus et al., 2020).

Introduction

Food security is becoming a more pressing worldwide
concern (Mok et al.,, 2020). Rapid urbanization and
industrialization, for example, have put a demand on scarce
resources like land and water (Mok et al., 2020). According
to new research (Boliko, 2019), the number of hungry
individuals on the planet is increasing. High exposure and
vulnerability to climatic extremes, conflicts and economic

downturn are the three primary causes of food insecurity
(Boliko, 2019). Drought is wreaking havoc on world
agriculture, causing food security issues in many nations,
particularly in the poor world (Kogan et al., 2019). In all,
two billion people are projected to be food insecure (they
do not have regular access to safe, nutritious and adequate

! Aliah University, Kolkata, West Bengal, India

Pandemic-led challenges may lead to aggravation in
food insecurity (Laborde et al., 2020). Such food insecurity
may lead to penury and destituteness. If policy supports are
not forthcoming, food insecurity may lead to a brake in the
development journey of any region. With the widespread
effect of the pandemic, the world itself may dial back a few
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Dynamics of Decision-Making in Medical
Pluralism: A Systematic Review of Conceptual
Models

Praheli Dhar Chowdhuri, MPhil; Kaushik Kundu, PhD; Suman Meyur, MBBS, MD, MRSPH (UK)

ABSTRACT

Purpose o Plurality of treatment choice is often observed,
as in many instances people choose to use both
conventional and complementary and alternative medicine
(CAM). The existing models of healthcare utilization or
healthcare behavior do not specifically address this
medical pluralism. Hence, to understand an individuals
pluralistic choice of treatment, major studies describing
this have been systematically reviewed in this study in
order to extract the principal factors driving such choice.
Also, applicability of current healthcare models is
qualitatively analyzed in order to identify whether they
properly explain the factors driving such pluralistic
choices.

Methodology e A systemic literature review was performed
of 20 studies including 6 National Surveys. The major
variables included were prevalence of integrative medicine
in the last 12 months, nature of pluralism, major factors
driving plurality of choice and the underlying model
describing such choices.

Praheli Dhar Chowdhuri, MPhil, PhD Research Scholar;
Kaushik Kundu, PhD, Professor; Department of Management
and Business Administration, Aliah University, Kolkata,
West Bengal, India. Suman Meyur, MBBS, MD, MRSPH (UK), Sr.
Resident; West Bengal University of Health Sciences, West
Bengal, India.
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INTRODUCTION

In complex societies, where societal factors have an
intense effect on cognition regarding an individuals
healthcare status, perception of well-being and treatment
needs, multiple modalities of healthcare delivery coexist.
This has been termed medical pluralism, which includes the
essence of both conventional and traditional or alternative

Results « Mean usage of plurality was 44.48% (95% CI,
44.12-44.84%). The major drivers of plurality were
enabling (access) and cognitive factors, followed by post-
decision dissonance, philosophical congruence and social
factors. The studies followed several established conceptual
models with almost equal distribution. These major factors
and the underlying treatment models were significantly
dependent upon each other (Fisher’s exact test; P=.025),
but the cognitive and personality factors were found to be
significantly exclusive (t=2.39; P=.017).

Conclusion « Medical pluralism incorporates a multitude
of decision factors, which are separately related to different
healthcare-decision models. Among them, personality
trait was observed to be an important but neglected
component of existing models. From the existing studies,
no single pluralism-driven integral model could be
established, satisfying all the important conditions of
pluralistic choice. (Altern Ther Health Med. 2022;28(7):178-
183).

medicines.! They are often used concurrently in an integrative
manner or alternatively at different times or with different
disease conditions. Conventional medicine, popularly called
allopathy, uses the basic principles of physics, chemistry and
biology and uses drugs made of chemical ingredients,
radiation and surgery. On the other hand, complementary
and alternative medicine (CAM) comprises a varied group of
medical treatment modalities, such as Ayurveda, homeopathy,
chiropractic, reiki, acupuncture, etc, each based on different
treatment principles. There is extensive debate around the
definition of CAM, and it is changing over time. Caspi, et al®
defined it as “a variable set of diagnostic and therapeutic
modalities that are considered to be non-conventional” It
has also been defined as “any health improving technique
outside of the mainstream of conventional medicine.”®

Siti, et al divides CAM into mind-body medicine,
biological-based therapies, manipulative and body-based
systems and energy medicine, and whole system approaches
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REGIONAL DISPARITIES IN THE LEVELS OF
DEVELOPMENT IN WEST BENGAL.:
An Inter District Analysis

MD. MUSTAQUIM* AND ASIF**

ABSTRACT

The present research paper is an attempt to analyse the spatial pasterns of regional
disparities by different categories, and variations in the levels of overall development
among the districts of the state of West Bengal. The entire study is based on secondary
sources of data, obtained from Census of India and other statistical records at district
level. Some standard statistical techniques are used in the present study. The district has
been taken as a smallest unit of the study. The findings of the analysis reflect thar the
districts with high grade of overall development are scattered over the state, and the
areas of low level of overall development are generally depicted in the north Bengal
plain region of the study area. It is generally observed that the level of overall development
varies considerably across the districts of the state and such disparities are caused by a
sort of social and economic factors such as, literacy rate, educational facilities, health
care facilities, levels of urbanization, agricultural development, industrial development
and other infrastructural facilities etc. The districts in West Bengal are marked with
wide disparity in overall development.

Key words: regional disparities, development, agricultural development, industrial
development, educational facilities, urbanization, health care facilities, demographic

characteristics.
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Way to Immersing Handloom Cottage Industry in Ambarrpur
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ABSTRACT

Handloom is an ancient cottage industry. India is well known for cottage industries. it plays a very
important role in Indians economy after agriculture. West Bengal is also rich in tradition of
handloom weaving. It is a part of its cultural heritage. The textile products of Bengal are
worldwide famous. Handloom weaving is a heredity occupation and the weaving cannot be done
by a single man, it requires collective work. Basically three objectives are taken for this study and
snowball technigue use for selecting the data. Here we have taken 60 respondent of the study area.
The present study tries to find out the present situations of the handloom cottage industry in the
study area. The entire study is based on primary sources of data which have been collected from
the respondent through a survey schedule sample selection is based on snowball sampling
technique and total 60 households(respondents) are selected to quantify the present condition of
handloom industry in the study area. This village is locally known as “Krikor Para”. This area is
very famous for towel manufacturing. In recent time people are shifted their occupation, where in
past peoples of every age and sex are working in handloom but now maximum young male
population are shifted from this and they go outside for earn more. Lack of government support,
lack of education and training they abolish day by day.

Keywords: Handloom, Cottage Industry, Tradition, Krikor Para, Textile.

INTRODUCTION:

Handloom industry in India is an ancient cottage industry. The term ‘cottage industry’ is used when products are
manufactured on a small scale. India is well known for its large number of traditional cottage industries (Joy
and Kani, 2013). Handlooms are an important craft product and comprise the largest cottage industry of the
country (Emmaniel, 2012). The handloom sector plays a very important role in Indian’s economy after
agriculture handloom sector absorbing a greater number of manpower(Phukan, 2012). As per the Handloom
Census Report, 2009-10 conducted by the National Council of Applied Economic Research (NCEAR), In India,
there are 43.31 lakh handloom workers in the country, out of which 36.33 lakh workers (84%) stay in rural
areas and 6.98(16%) lakh workers stay in urban areas. Most of the adult workers are female (77%) and the
number of male workers (23%) is comparatively smaller. As opposed to female workers belonging to rural areas,
a relatively higher proportion of male handloom workers are located in urban areas (Dutta, 2015). Handloom
Industry is the largest cottage industry of the state providing employment opportunities to a large number of
people only next to agriculture (Govt. of West Bengal Directorate of Textiles). In West Bengal, there are
3,07,829 handlooms as per census conducted by the Ministry of Textiles, Govt. of India in 2009-10 giving
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Abstract: The nature of genome organization into two basic structural compartments is as yet
undiscovered. However, it has been indicated to be a mechanism of gene expression regulation.
Using the classification approach, we ranked genomic marks that hint at compartmentalization. We
considered a broad range of marks, including GC content, histone modifications, DNA binding
proteins, open chromatin, transcription and genome regulatory segmentation in GM12878 cells.
Genomic marks were defined over CTCF or RNAPII loops, which are basic elements of genome 3D
structure, and over 100 kb genomic windows. Experiments were carried out to empirically assess
the whole set of features, as well as the individual features in classification of loops/windows, into
compartment A or B. Using Monte Carlo Feature Selection and Analysis of Variance, we constructed
a ranking of feature importance for classification. The best simple indicator of compartmentalization
is DNase-seq open chromatin measurement for CTCF loops, H3K4mel for RNAPII loops and
H3K79me? for genomic windows. Among DNA binding proteins, this is RUNX3 transcription factor
for loops and RNAPII for genomic windows. Chromatin state prediction methods that indicate active
elements like promoters, enhancers or heterochromatin enhance the prediction of loop segregation
into compartments. However, H3K9me3, H4K20mel, H3K27me3 histone modifications and GC
content poorly indicate compartments.

Keywords: 3D genome structure; chromatin compartments; epigenetic modifications; open chro-
matin; H3K4mel; H3K79me2; H3K9me3; H4K20mel; H3K27me3; GC content

1. Introduction

The genetic information of eukaryotes is stored in a cell nucleus in the form of a nucle-
oprotein complex of DNA and histones, known as chromatin. A basic aspect of chromatin
structure is that each chromosome occupies a discrete volume, forming a “chromosome
territory” [1]. Proximity-based ligation techniques coupled with massively parallel se-
quencing (Hi-C) have provided evidence for topologically associating domains (TADs). A
TAD is defined as a region of a chromosome that shares many interactions within it, but
significantly fewer interactions with the adjacent and other more distal TADs [2,3]. The
concept of TADs that are of a size ~ 1 Mbp is in concordance with microscopic evidence [4].
The Hi-C map of the human genome at a higher, kilo-base resolution reveals the inner struc-
ture of TADs [5]. The observed domains ranged in size from 40 kb to 3 Mb (median size
185 kb). Many of them are loops mediated by CCCTC-binding factor (CTCF). In different
experiments on the same cell line (GM12878), chromatin interaction analysis by paired-end
tag sequencing (ChIA-PET) strategy allowed the comprehensive mapping of higher-order
chromosome folding and specific chromatin interactions mediated by CCCTC-binding
factor (CTCF) and RNA polymerase II (RNAPII) [6]. CTCF-mediated chromatin contact
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Abstract

Undoubtedly, education is the most important medium by which
we can improve the socio-economic conditions of a particular group or
community. India is a large country with a population of 1.29 billion as
on November 24, 2015. More than 65 per cent of our total population is
below the age of 35 years which can be transformed into human resource.
Education in general and higher education in particular is the best
medium to transform the young people into human resource. According
to All India Survey Report on Higher Education (2011-12), Minister of
Human Resource Development, Gross Enrolment Ratio (GER) in higher
education in India for the year 2012 is 20.80 per cent which is calculated
for 18-23 years of age group. GER for male population is 22.1 and for
females it is 19.4 per cent. For Scheduled Castes, it is 14.90 per cent for
Scheduled Tribes it is 11 per cent and for Muslims it is only 10.50 per
cent as compared to the national GER of 20.8 per cent. Though GER in
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Abstract

Reliable hand gesture recognition is extremely relevant for automatic interpretation of sign
languages used by people with hearing and speech disabilities. In this work, we present
(i) new benchmark datasets of depth-sensor based, multi-oriented, isolated and static hand
gestures of numerals and alphabets following the conventions of American Sign Language
(ASL), (ii) an effective strategy for segmentation of hand region from depth data and
appropriate preprocessing for feature extraction, and (iii) an effective statistical-geometrical
feature set for recognition of multi-oriented hand gestures. Besides setting benchmark
performances on the developed datasets, viz. 97.67%, 96.53% and 96.86% on numerals,
alphabets and alpha-numerals respectively, the proposed pipeline is also implemented on
two related public datasets and is found superior to state-of-the-art methods reported so far.

Keywords Benchmark datasets - Discrete curve - Hand gesture recognition - Microsoft
kinect sensor - Polygonal simplification - Sign language - Statistical geometrical features

1 Introduction

In the field of contactless human-computer interaction (HCI), hand gesture recognition has
a wide variety of applications. A major area of application is sign language recognition for
hearing and speech impaired persons. In the past, many hand gesture recognition algorithms
have been proposed. In early works, hand detection mostly relied on vision-based features
that are sensitive to variations of skin colors and lighting. A comprehensive review of hand
gesture recognition is presented by Mitra et al. [19]. Skin color based model as that of [39]
and hand shape based model like that of [38] have also been proposed. For segmenting
the region of interest, i.e., the hand portion of an acquired image, some techniques require
wearing of an electronic glove as reported by [4]. However, this device is costly and incon-
venient for domestic applications. Some other methods apply optical markers e.g. [11] in

P4 Soumi Paul
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The 2 m-long human DNA is tightly intertwined into the cell nucleus of the size of 10 pm. The DNA pack-
ing is explained by folding of chromatin fiber. This folding leads to the formation of such hierarchical
structures as: chromosomal territories, compartments; densely-packed genomic regions known as
Topologically Associating Domains (TADs), or Chromatin Contact Domains (CCDs), and loops. We propose
models of dynamical human genome folding into hierarchical components in human lymphoblastoid,
stem cell, and fibroblast cell lines. Our models are based on explosive percolation theory. The chromo-

I;gyviogg;ics somes are modeled as graphs where CTCF chromatin loops are represented as edges. The folding trajec-
Perfol ation tory is simulated by gradually introducing loops to the graph following various edge addition strategies

that are based on topological network properties, chromatin loop frequencies, compartmentalization, or
epigenomic features. Finally, we propose the genome folding model - a biophysical pseudo-time process
guided by a single scalar order parameter. The parameter is calculated by Linear Discriminant Analysis of
chromatin features. We also include dynamics of loop formation by using Loop Extrusion Model (LEM)
while adding them to the system. The chromatin phase separation, where fiber folds in 3D space into
topological domains and compartments, is observed when the critical number of contacts is reached.
We also observe that at least 80% of the loops are needed for chromatin fiber to condense in 3D space,
and this is constant through various cell lines. Overall, our in-silico model integrates the high-
throughput 3D genome interaction experimental data with the novel theoretical concept of phase sepa-
ration, which allows us to model event-based time dynamics of chromatin loop formation and folding

trajectories.
© 2022 The Authors. Published by Elsevier B.V. on behalf of Research Network of Computational and
Structural Biotechnology. This is an open access article under the CC BY-NC-ND license (http://creative-
commons.org/licenses/by-nc-nd/4.0/).

Phase separation
Chromatin folding
Networks

Scalar parameter
Loop extrusion
Compartmentalisation

tone modifications, such as H3K4me3, H3K27ac, H4K16ac; and
compartment B, where the fiber is more tightly packed and tran-

1. Introduction

The human genome, during interphase, is hierarchically packed
in the nucleus with structures at different scales, organizing DNA
into functional components [46,27,49,39] (Fig. 1A). Chromatin at
the highest scale is separated into two major compartments: com-
partment A, where the chromatin has a wider spacing between the
nucleosomes and is more transcriptionally active, enriched by his-
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Warsaw University of Technology, Warsaw, Poland..
E-mail address: d.plewczynski@cent.uw.edu.pl (D. Plewczynski).

https://doi.org/10.1016/j.csbj.2022.06.063

scription is limited [33,40,28]. Microscopy studies show that the
compartments are generally spatially separated in the cell nucleus
[42]. The next scale in the hierarchy is the existence of the chromo-
somes, which occupy distinct territories in the nucleus of the cell
[12,35] and only partially overlap [3]. The chromatin is further
divided into domains with a relatively large number of internal
contacts, called Topologically Associating Domains (TADs)
[38,11,8] Chromatin Contact Domains (CCDs) [46]. These contacts
include chromatin loops mediated by factors like CCCT-binding
factor (CTCF) and cohesin, or enhancer-promoter contacts

2001-0370/© 2022 The Authors. Published by Elsevier B.V. on behalf of Research Network of Computational and Structural Biotechnology.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract: HER2-positive breast cancer is one of the most prevalent forms of cancer among women
worldwide. Generally, the molecular characteristics of this breast cancer include activation of human
epidermal growth factor receptor-2 (HER2) and hormone receptor activation. HER2-positive is
associated with a higher death rate, which led to the development of a monoclonal antibody called
trastuzumab, specifically targeting HER2. The success rate of HER2-positive breast cancer treatment
has been increased; however, drug resistance remains a challenge. This fact motivated us to explore
the underlying molecular mechanisms of trastuzumab resistance. For this purpose, a two-fold
approach was taken by considering well-known breast cancer cell lines SKBR3 and BT474. In the
first fold, trastuzumab treatment doses were optimized separately for both cell lines. This was done
based on the proliferation rate of cells in response to a wide variety of medication dosages. Thereafter,
each cell line was cultivated with a steady dosage of herceptin for several months. During this period,
six time points were selected for further in vitro analysis, ranging from the untreated cell line at the
beginning to a fully resistant cell line at the end of the experiment. In the second fold, nucleic acids
were extracted for further high throughput-based microarray experiments of gene and microRNA
expression. Such expression data were further analyzed in order to infer the molecular mechanisms
involved in the underlying development of trastuzumab resistance. In the list of differentially
expressed genes and miRNAs, multiple genes (e.g., BIRC5, E2F1, TFRC, and USP1) and miRNAs
(e.g., hsa miR 574 3p, hsa miR 4530, and hsa miR 197 3p) responsible for trastuzumab resistance were
found. Downstream analysis showed that TFRC, E2F1, and USP1 were also targeted by hsa-miR-8485.
Moreover, it indicated that miR-4701-5p was highly expressed as compared to TFRC in the SKBR3 cell
line. These results unveil key genes and miRNAs as molecular regulators for trastuzumab resistance.

Keywords: microRNA; microarray; HER2; breast cancer; drug resistance
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ABSTRACT

In the last few years, the smart city concept resulted in the develop-
ment and deployment of platforms for providing innovative services
to improve sustainability and the living standards. These platforms
integrate data collected from devices and citizen-generated data
and thereafter employ big data analytics to create insights from the
data. These platform enable the creation of context-aware Intelli-
gent traffic management systems (ITMS), however the involvement
of various actors at different stages hampers development. In this
paper, we propose a framework to support sustainable traffic man-
agement system for providing better commute, safety and secu-
rity during travel based on real-time information. The framework
should help to integrate the activities performed by the various
actors. The main key elements of this framework are Datasets, Traf-
fic Management Analytics, Actors and Actions which are taken by
these users. The framework helps to create an overall overview
of the activities needed. In this way it can be used to improve the
quality of the traffic flow, increase efficient use of resources, smooth
and safe commute of the citizens.

CCS CONCEPTS

» Networks — Network services; Cloud computing; « Com-
puter systems organization — Embedded and cyber-physical sys-
tems; Sensors and actuators;
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1 INTRODUCTION

The increasing level of urbanization and growth in size and num-
ber of cities in different parts of the world has resulted in both
challenges and opportunities. Due to this huge growth and rein by
technology, traditional approaches to city management and main-
taining urban life style can be improved. Following this trend, many
governments at different levels - regional, national, international,
have initiated programs on digital and smart cities [2]. The ini-
tiatives contribute to national and international health, economy,
infrastructure, resources and transportation to provide high quality
of comfort to their citizens. Smart city has become one of the most
promising, prominent and challenging application in the area of
WSN, IoT and Big data analytics, but has been criticized for not
being able to hold if promises [4].

Among various application areas of smart cities, intelligent traffic
management system has significant impact on day to day life of the
citizen. The limitation of the existing transportation infrastructure
led to the severe traffic congestion and in turn increasing travel
times. Smart transportation services are necessary even in cases
with no traffic congestion [3]. Yet, data can be used to improve
the utilization of transportation infrastructure without having to
change the infrastructure. In [1] and [8], it can be seen, for an
example, that the Rio de Janeiro draws together real-time data
streams from thirty agencies and try to manage a large, complex
city. The dashboards are used by the city managers and analyst to
monitor the system or the city how it works as a whole.

However, most other large cities in the world are still suffering
from traffic congestion, delay in response time to incidents, loss
of time and money for being simply stuck in traffic. In addition,
one of the most critical consequences of traffic congestion impact
the operation of emergency services, such as medical, fire, rescue
operations and police services etc. These services demand efficient
and timely response of emergency vehicles. Further, in parallel to
the growth of population existing road sizes are not expanded in
the same proportion. As a result, vehicle crashes are more often
happened in the narrow, congested roads as the drivers or the
travellers want to go fast to avoid congestion on road. In turn, it
affects the social aspects of the city life. Finally, due to the modern
city life-style demands shorten commuter journey, reliable and
accurate traffic prediction, early detection of bottlenecks on road,
parking management etc.

The existing traffic management systems do not provide suffi-
cient and accurate road information regarding traffic to control and
timely monitoring and management of the traffic system. They have
not situational awareness, although much data are available. There-
fore, it is necessary to ensure that data can be collected and used
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Transportation is one of the foremost catalysts of the urban economy as it gives the necessary pace to it
by means of connection between and among the places. The basic transport modes that serve commuters
and other people to move in and around the urban area are Bus, Cabs, Trains, Metrorail, Ferry, and
Trams. Among them, the tram is the only non-polluting as well as a sustainable mode of mass transport.
In India, Kolkata is the only city where the Tram is till now operating. The cab is very expensive,
unfriendly for mass transit of passengers and also polluting one. Buses carry less number of passengers
compared to trams and exert a huge black fume in some cases. And Metro rail on the other hand,
although apparently seems to be non-polluting but it exerts substantial pollution effect by means of its
tremendous sharp sound which is so harmful and involves a huge costing for constructed operation and
management. In this respect, tramcars stand out in comparison to other vehicular modes within the
transportation system of Kolkata for its uniqueness. However, Kolkata is the only city where this service
is still running with remarkable transformation in terms of its decreasing coverage area, passenger
turnover, earning and basic infrastructure over the years. In the case of developed countries, the
Tramways case is different. The present paper attempts to trace the underlying scenario of spatio-
temporal dimensions of tramways of Kolkata and identify the management and technical gaps to be
redressed. To comprehend the overall present picture, tramcars professing passengers, operators,
maintenance workers, management personnels are interviewed, and historical perspective is also

added, to collect data from the reliable sources.

© 2019 ISSS. All Rights Reserved

Introduction

Urban transport is a medium through which people, goods, and
services are transported from one part of the city to another and
keeps the urban life dynamics. A proper urban transport should
facilitate a reliable, safe, time-bound, environment and pocket-
friendly and comfortable journey. Any million plus city should
plan for a good efficient public mass transit system (Report of
Ministry of Urban Development, 2006). In the field of urban
mass transportation of Kolkata, the first organized effort was
made by the tramways during the late 19" century (Halder,
2008). Trams are cheap, pollution-free and one of the safest
mode of transport. Being run on electricity but an accident rate is
almost negligible. It stands out as one of the most efficient
modes of mass transport in the present world. But in many cases
today, it causes the emission of other motor vehicles more than
they normally do by creating obstacles against the smooth

www.h-net.org/

running of motor vehicles. According to the Centre for Science
and Environment (CSE), the quantity of all three major air
pollutants namely, CO, hydrocarbons, and nitrogen oxides,
drastically increase due to the reduction of motor vehicle speeds.
Although it is very safe and disciplined as it moves along its
track. Moreover, as a cheap, comfortable, luxury and overall
peaceful journey, the tram is the most dependable one. Its speed
is reduced furthermore from the expected one due to many
interventions in front of it.

Materials and Methods

The study is based on the analytical probe of secondary data
collected from various officials such as Works Manager-
Nonapukur, Chief Engineer (Overhead & Cable), Chief
Accounts Officer, Law Claims Officer and others of West
Bengal Transport Corporation (WBTC), the amalgamation of
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Calcutta Tramways Company and other state-owned transport
corporations, head office and depots as well as termini under it.
Besides, data have been also collected from Kolkata
Metropolitan Development Authority (KMDA) and Bureau of
Applied Economics and Statistics, W.B. In addition to that
primary data has been collected through administering survey
schedule among of the employees of trams in WBTC at the
depots and termini and also of the passengers, commuters, and
pedestrians in the areas served by trams.

The Study Area

The selected area for study is the Kolkata Municipal
Corporation (KMC) extended from 22°30N to 22°37N and
88°18E to 88°23E. It comprises 142 wards clustered in 15
boroughs with an area of 187.33 km’ and a total road space of
only 6 percent of the total built-up area. It has a population of
4.58 million (Census of India, 2011) and a passenger load of
18.70 million on an average weekday (KMDA, 2011).

Phases of Origin

Trams have served the city of joy as one of the major modes of
transports since its inception in 1880. Since the time trams made
its maiden journey from Sealdah to Armenian Ghat, it has gone
through vast modernizations and still rolls down the tracks of
Kolkata. Kolkata has remained the Capital of the British Indian
Empire for 137 years. Trade and commerce flourished and a fast
mode of transport was, therefore, necessary to make trade
commercially more viable. This was well understood by Mr.
Parish Alfred of London and Mr. Chauter of Liverpool. With the
co-operation of Kolkata Municipal Corporation, they
incorporated the Calcutta Tramways Company Limited (CTC)
in 1880. The same year on 10" November tramways was
introduced in Kolkata with horse-drawn coaches. The main idea
behind the inception of tramcars was to carry goods arriving
from villages at Sealdah for transport to different parts of India
through Railways. The merchandise had to be unloaded at
Armenian Ghat and then carried on boats or bullock carts to
Howrah Station. India holds the pride of being one of the few
countries of the world to run tramcars. In the past trams ran in the
cities of Kolkata, Delhi, Mumbai, Chennai, Nasik, and Kanpur.
But Delhi, Mumbai, Chennai, Nasik, and Kanpur have
terminated their tram service during the early and mid-twentieth
century. Opening and closing years of these tramways are shown
inTable- 1.

Profile of Tramcars and Networks

Presently WBTC holds around 220 operational fleets, out of
which 50 to 60 trams on an average are put on the road which
plies through the heart of the city covering track length of about
40 km operating from 6 depots and 7 termini out of which very
few are presently in operation. The Fig.-2 shows that the tram
network of Kolkata has gone through a modification to a
considerable extent since its inception. The tram service in
Kolkata was first incepted in 1873 from Sealdah to Armenian
Ghat which was subsequently closed in that year. Most of the
lines have been incorporated in the British Raj Period. The post-
independence period extension of tramlines was very little.
Unfortunately, this period witnessed a havoc closure in the
frequency of tram services. Recently an opinion trend in
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administrative level is often heard that tram causes congestion in
Kolkata and as a result of it, a lion's share of tram routes have
been subsequently closed which are shown in the map with their
year of closure. But such a trend of opinion is nothing but the
result of apparently wrong perception and lack of appropriate
awareness and conception about eco-friendly and cheap mass
transportation.

Table- 2 shows that the overall passenger carriage is varying
with routes. The thing of utmost significance is that the number
of passenger carriage is substantially high in the segregated
track, i.e. Esplanade to Khidderpore part due to its hassle-free
motion. On the other hand, the passenger carriage is
comparatively low in the part of Howrah Bridge and Rajabazar
section due to excessive traffic pressure and common sharing of
the road with other mass transport modes. In all the total
passenger share of the tram is comparatively low due to the
absence of timely availability and hindrances.

As far as closure of tramways is concerned it has been seen that
the introduction of new lines and closure of the existing lines
have gone side by side. The first closure occurred in 1971 when
Howrah to Bandhaghat and Shibpur line was closed. In 1973,
Burrabazar to Nimtala line was closed. In the year 1980, several
lines were closed. Among them, Esplanade to Jatin Das Park (for
Metro Rail project) and Mirzapur crossing to Bowbazar are
notable. In 1982, Sealdah to Lebutala line was closed. In 1995,
Strand Road to High Court line was closed. In 2004, Gariahat
depot to its crossing line was closed for the construction of
Gariahat Overpass. In 2006, Mominpur to Behala line was
closed. Similarly, in 2009, Shyambazar to Galiff Street line was
closed. In 2011, Joka to Behala Line was closed due to the
construction of the Metro rail project. Lastly in 2016-18, Park
Circus lines, Sealdah- Moulali lines, etc have also been
terminated. Belgachia portion is although under maintenance,
but most of the officials have opined that there is hardly any
possibility of reopening of this line. As a result, there is a
considerable decrease in the number of tramcars too (Fig- 3).

Depot and Terminus

A Tram Depot means a garage or sheds for the trams where ox-
bow fashioned or linear fashioned lines are present to change the
direction of tram after it finished the journey at that place and
they are kept after the diurnal tram service is over. In case of
Calcutta Tramways, the code name is imprinted in front of the
tramcar of the respective depot it belongs to. For example, BL is
the code form of Belgachia depot and this code is written on each
tram of'this depot.

A Tram Terminus means an in-transit place where ox-bow
fashioned or linear fashioned lines are present to change the
direction of tram after it finished the journey at that place. From
the figure (Fig 4), it may be said that the concentration of the
tram depots and termini follow the differential importance of
urban space in Kolkata i.e. the higher commercial and nodal
value in respect to commutation lies more in Central Kolkata.
Besides, in reference to table-2, it is important to note that, in
spite of the existence of the said depots and terminus, BBD Bag,
Belgachia, Kalighat and Galiff Street are presently not in
function. The officials have given a number of reasons in
support of it. But the matter of utmost concern is that, in all the
previous experiences, it has been observed that the once closed
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service of tram route has never been restarted in Kolkata. If this
trend continues, these depots and termini are on the verge of
extinction.

Drivers and Conductors: The Running Staffs

Calcutta tramways have huge manpower which is basically
constituted with the drivers and conductors of the tram. They are
the most important persons to make a tram trip proper. Besides,
in each depot and termini, there are some maintenance staff and
one or two starters. But when a tram is on road, the only staff
present in the tramcar is the Driver and the Conductor. In WBTC
trams, each car has two conductors in case of a 2-coach tram and
one conductor in case of a single one. There is one driver in each
tram. They are appointed either as a nominee or by direct
recruitment. Presently, as of 2017, they are total 750 in number
which shows an exact ratio of 2 conductors and 1 driver for a
double coach tram. Their pay scale is the same as of a clerk of
Writers'. But since 1992, there was no permanent recruitment for
the operation of trams.

Commuters' Profile

Trams, in the years of its inception served a huge population.
However, the daily passenger volume has been decreasing over
the years from 2803 lakhs in 1975-76 and 2246 lakhs in 1984-85
to a mere 70 lakh passengers at present, which is still a very
significant number in comparison to the total passenger volume
of the city. Daily passengers may constitute an average of about
a hundred in each route, though they vary significantly on
holidays. These people board trams for purposes like a journey
to work, regular shopping trips, etc. Among the surveyed
passengers most of them were non-regular passengers who
travel in tram either once a week or hardly. However, the survey
shows that females between the age-group of 30-60 years and
males between the age-group of more than 60 years usually
travel daily. Passengers record a maximum of male passengers
between the age-group of 30 to 60 years (Fig- 5).

People choose tram as a mode of travel usually because of the
smooth and comfortable journey it provides through the busy
streets of the city. Kolkata displays an uncontrolled mix of
incompatible forms of traffic in its streets, resulting in
overtaking, congestion and therefore frequent accidents. A tram
follows a fixed track and is not responsible for overtaking and
the vices thus caused, instead ensures a safe journey. It is seen
that people over 60 years on board a tram particularly because of
its smooth and disciplined journey through the tracks. The other
factors which lead to the choice of tramcars as a mode of
transport are its negligible accident rates, its low fare structure,
and its less crowded bogies. The fact that it is eco-friendly, does
not usually guide a person's choice of mode though the survey
showed that there were quite a few exceptions i.e. mainly aged
people and school going and returning students and guardians

(Fig-6).

Current Situation

From the diagram aside (Fig- 7), a clear picture is presented here
about the economic condition of Calcutta Tramways. It is shown
here that the expenditure is rising continuously throughout the
time whereas the income is quite disappointing. There is no
significant increase in the income of the tramways. As a result of
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this incident the all over service is degrading day by day and
proper care is lacking in its operation.

From the diagram (Fig- 8), it is observed that among the mass
transport modes of roadways i.e. Bus, Minibus and Trams, Bus
and Minibus are far behind the Tram with respect to passenger
carrying capacity while compared with fuel consumption. When
a bus and Minibus carries 80 and 50 passengers on average
optimality, a double coach tram can carry nearly 200 passengers
in an optimum average condition in a more or less same fuel
consumption rate. A bus/Minibus costs Rs.15-16 /km whereas a
tram costs Rs. 12-13/km. Moreover, there is a huge oil crisis in
present-day whereas the electricity is self-producing and the
fuel i.e. current used by tram is non-polluting.

Recommendations

a) A detailed study should be undertaken to examine the
feasibility of replacing the present tram system by LRTS
(Light Rail Transit System) on some selected corridors to
act as an intermediate mode of mass transit. Some of the
prospective routes may be- along B.T. Road from
Shyambazar to Dunlop Bridge, along E.M. (Eastern
Metropolitan) Bypass, along Belgharia Expressway, along
Foreshore Road in Howrah, along Diamond Harbour Road
to Joka, along VIP Road (Kazi Nazrul Islam Avenue), etc.

b) As an attempt to recover the loss, some tramcars should be
prepared for heavy goods carriage form the city fringe to
city core and provision for separate tracks for their
movement. Such track may be provided in the bypass routes
where public traffic is less. If this proposal can be properly
implemented, then the congestion due to huge sized lorries
can be minimized in many areas which are notoriously
known for jam.

¢) Modernization and automation of the depots, termini, and
workshops should be done and technological measures
should be taken to reduce the noise of tramcars and make a
smooth and less jerking movement. Some of the modern
facilities should be incorporated in the coaches i.e. A.C.,
Wi-Fi facility only in the coaches, music system, GPS for
live tracking, stop announcement, etc. They can attract
passengers.

d) A proper route-wise time schedule must be prepared to keep
in mind the peak and lean time of passenger's demand. In
this regard, it may be incorporated with those smartphone
apps which the passengers use to locate their transport
modes. Above all, the punctual execution of the time table is
very necessary in this regard.

e) Wherever possible segregated tract should be introduced to
facilitate faster movement as well as let other vehicles move
smoothly.

Conclusion

The matter of utmost astonishment is that while the developing
countries like Germany, Czech Republic, Switzerland, U.K., etc
are trying to enriching their tram service and making it as a
highly dependable mode of commutation, India, more
specifically Kolkata, in spite of having basic infrastructural
settings, are impoverishing this medium day by day. To improve
urbanization and to save the pride of tramways of Kolkata, tram
development oriented schemes, integrating and coordinating
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policies and interventions should be vigorously adopted.
However though it has lost much of its hype, sheer, and luxury,
and drastically reduced in number in the era of luxurious cars
and bikes, tramways system in Kolkata would probably take yet
another decade to fade away. It has still managed to brave the
odds and thrives in the roads of Kolkata with its same old
promise of a safe, comfortable and smooth journey as during its
glorious days along with eco-friendliness and sustainability
fulfillment. What is lacking, however, is the care once Kolkata
had for its most convenient and the cheapest mode of
commuting in the city. There is a need for rethinking.
Reorientation of the undertaking, efficiency in management,
rationalization of routes and modernization of the system would
help the tramways to provide valuable service to the city.
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Table-1: Year of Opening and Closings of selected Tram Systems in India

City Opening Year Closing Year
Kolkata 1873 Running
Mumbai 1874 1964

Nasik 1889 1933
Chennai 1895 1953
Kanpur 1907 1933
Kochi 1907 1963
Delhi 1908 1963
Bhavnagar 1926 1947

Source: WBTC Office, 2018
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Table - 2: Temporal profile of the tram routes of Kolkata

o § E - é E 5]
s = 3 -8 5o E
£1Z | 3|28 2 = | £5 1252 | 5
s|. 512 [24¢ £z Pl E2EYs |
A I EE fF |23\ 28 52 |
2 |58 255 ¢ 23 S| 22|z 25 53 5
&~ > 3 | > 2d O a5} = as ZJl ool m9| o
Closed
1 1903 | Open | No Belgachia Esplanade | 7.29 Yes NA | NA | NA due to
Repairing
2 1920 | 2018 | No Belgachia BBD Bag | 6.81 Yes NA | NA | NA -
4 | 1920 | 2018 | No | Belgachia | BBDBag | 692 | Yes | NA | NA | NA V‘Sirg’;fy
5 1903 | Open | No Shyambazar | Esplanade | 5.13 Yes 5 300 120 -
6 1920 | 2017 | No Shyambazar BBD Bag | 5.13 Yes NA | NA | NA -
8 1920 | 2017 | No Galiff Street BBD Bag | 5.13 Yes NA | NA | NA -
10 | 1920 | 2018 | No | Shyambazar | BBDBag | 5.13 | Yes | NA | NA | NA Vé'ft‘reGertey
Howrah Closed
11 1903 | 2018 | No Belgachia . 6 Yes NA | NA | NA due to
Bridge .
Repairing
]12/ 1915 | 2017 | No Rajabazar Esplanade | 3.19 Yes NA | NA | NA -
172/ 1905 | 2017 | No Galiff Street Esplanade | 6.92 Yes NA | NA | NA -
14 | 1915 | 2017 | No Rajabazar BBD Bag | 4.81 Yes NA | NA | NA -
15/ . Howrah
I 1915 | Open | No Rajabazar Bridge 3.6 Yes 4 100 | 600 -
16 1985 | 2017 | No Bidhannagar BBDBag | 7.15 Yes NA | NA | NA -
17 | 1985 | 2018 | No | Bidhannagar | Esplanade | 6.62 Yes NA | NA | NA -
18 | 1985 | Open | No | Bidhannagar | O | 815 | No 3| 80 | 480 -
Bridge
Howrah Via
20 1923 | 2014 | No Park Circus Bridge 6.85 Yes NA | NA | NA | Wellingto
n
2107/ 1923 | 2014 | No | Park Circus Bldhar“naga 925| No | NA | NA | NA -
Howrah Via
21 1923 | 2014 | No Park Circus . 7.75 Yes NA | NA | NA College
Bridge
Street
22 | 1923 | 2013 | No Park Circus Esplanade | 5.65 Yes NA | NA | NA -
24 1928 | 2015 Ballygunge Esplanade | 10.5 Yes NA | NA | NA -
22‘;/ 1928 | 2015 | No Tollygunge | Ballygunge | 4.66 Yes NA | NA | NA -
25 | 1930 | 2017 | No Gariahat Esplanade | 8.65 Yes NA | NA | NA -
26 | 1930 | 2016 | No | Gariahat Howrah | g 6¢ | ves | NA | NA | NA -
Bridge
2167/ 1985 | 2014 | No Gariahat Bldhar““aga 125| No | NA | NA | NA -
270
29 | 1903 | Open | Part Tollygunge Esplanade | 4.99 Yes 8 450 0 -
23?5/ 1910 | Open | No | Tollygunge Kh’di”p‘” 7.55 | Yes 7 | 350 | 2 (1)0 -
36 | 1902 | Open | Part | Khidderpore | Esplanade | 4.99 Yes 8 500 330 -
3; / 1903 | 2001 | Part | Khidderpore Bagbazar 9.7 Yes NA | NA | NA -
- | 2016 | Open | No | Rajabazar | B idh:r”"“g 52 No 6 | 250 | ! ;0 -
(Source: Prepared by the authors based on WBTC data, 2018)
Table - 3:Tram Depots and Terminus under WBTC
Depots Terminus
Belgachia (BL) Bidhannagar
(Temporarily closed for repairing)
Rajabazar (RB) Shyambazar
Gariahat (GH) B.B.D. Bag (Closed)
Kalighat (KG)(Closed) Esplanade
Tollygunge( TG) Howrah Bridge
Khidderpore (KP) Galiff Street (Closed)
Nonapukur(Workshop) Ballygunge (Closed)

(Source: WBTC Data, 2018)
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Abstract—Traffic congestion is a common problem in every
day’s life as number of vehicles is increasing day by day on
the road. So, traditional road traffic control system needs to
be updated accordingly. An adaptive traffic light control system
can solve the traffic congestion problem efficiently. Vehicular Ad-
hoc Network (VANET) is a common and useful application for
designing an adaptive traffic light control system as a part of
Intelligent Transportation System (ITS). This paper presents a
literature review work on different types of traffic control systems
and proposes a method for designing an adaptive traffic light
control system using VANET technology. The proposed system
ensures that all the vehicles pass through a road intersection point
in an urban area smartly and efficiently. It also reduces traffic
congestion and solves some other problems related to congestion
by improving traffic flow through an intersection point in a city
area.

Index Terms—Intelligent Transportation System, VANET,
Adaptive Traffic Light Control

I. INTRODUCTION

According to Federation of Automobile Dealers Association
(FADA) data, in the third quarter of 2022, India sold 5,938,844
units of cars. Whereas, just a year ago, this number was
4,632,020 units. That means, year-over-year growth in auto
retail sales in the third quarter was 28.2% [1]. At present,
despite the rapid increase in the number of vehicles on the
road, the problem of traffic congestion has not been solved
even with the development of road infrastructure. Population
and number of vehicles on the road are increasing rapidly in
spite of poor public transport system and road network in the
urban areas.

In these scenarios, inefficient traffic control system generates
traffic congestion, which is the prime cause of decreasing
productivity and standard of living in urban areas. Higher
traffic in the city areas generates a number of severe problems.
One such problem is the increase of air pollution caused by
huge emission of harmful gases (CO2, CO, NOy, SOs, HC
etc.) from the vehicles waiting at the red signal of the road

intersection points. Another problem is the wastage of fuel
which is caused by the excessive delay at the intersections.
Rear-end vehicle collisions also occur due to sudden stoppage
of the front vehicles at a yellow or red signal. Noise pollution
is also a serious problem.

In the recent years, with huge development in information and
communication technology (ICT), intelligent transportation
system (ITS) gains attention from academia, industries and
standardization bodies. An ITS provides smart, safe and
fast traffic management system to drivers, passengers as
well as pedestrians on the road. A number of intelligent
technologies, such as VANET are applied to transform
conventional transportation system into more updated and
fast transportation system that behaves intelligently. In order
to implement an ITS, advanced technologies and concepts are
used to collect traffic data in real time. Next, the collected
data is used for first studying and then acquiring knowledge
on traffic flow from different aspects. There are mainly two
categories of traffic data, one is quantitative and the other is
qualitative [2]. Queue length, car length, trip time, waiting
time, average lane speed etc. of a road network belongs
to category of quantitative data. Qualitative data includes
identifying accident prone zone, detecting traffic congestion
etc. In order to know the nature of traffic flow on a road and
congestion created at a junction, both types of data need to
be used.

In the existing literature, some useful solutions to traffic
congestion problem are proposed. These approaches use
devices like camera, CCTV, wireless sensor, GSM and
cellular tower etc., and various technologies like satellites,
RFID, GPS, image processing etc. [3] [4]. However, the
existing solutions are expensive as those are based on the
use of CCTV camera and image processing techniques,
or GPS and satellite. Some of these solutions require an
overall knowledge of traffic movement. On the other hand,
we focus on building a system which is less expensive and
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Abstract. Smart parking is becoming more and more an integral part of smart city initiatives. Utilizing and managing parking
areas is a challenging task as space is often limited, finding empty spaces are hard and citizens want to park their vehicles close
to their preferred places. This becomes worse in important/posh areas of major metropolitan cities during rush hour. Due to
unavailability of proper parking management system, citizens have to roam around a lot in order to find a suitable parking area.
This leads to the wastage of valuable time, unnecessary fuel consumption and environmental pollution. This paper proposes a
smart parking management system (SPMS) based on multiple criteria based parking space reservation algorithm (MCPR) that
allows the driver/owner of vehicles to find and reserve most appropriate parking space from anywhere at any time. The system
also considers the concept of dynamic pricing strategy for calculating parking charge in order to gain more revenue by the
government agencies as well as private investors. The system employs sensors to calculate concentration index, average inter-
arrival time of vehicles of a parking area for better parking management and planning. The simulation results show that proposed
system reduces the average extra driving required by the users to find a parking area and hence it will reduce traffic congestion,
which in turn reduces air pollution caused by unnecessary driving to find a proper parking area.

Keywords: Smart cities, smart parking, traffic congestion, IoT, sensors, dynamic pricing

1. Introduction

Due to the increase in population in the cities there is a need to utilize available resources in a better way. City
dimensions are increasing day by day throughout the world and 70% of the population will live in cities by 2050
[3]. At the same time the number of registered cars are also increasing due to rural to urban migration of people and
socio-economical growth. In [33] recent studies show that a car is parked 95% of its lifetime and run only for the 5%
on an average in a year. Finding a proper parking space in a major metropolitan area becomes more and more chal-
lenging day by day. The users are forced to park their cars on the roads which hampers the ongoing traffic. In cities
like Nagpur, Pune, Amritsar etc. in India more than 40% of the road network is being used for on-street parking
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SANCTION ORDER

F.No. 142/CRP-2023-1640/PMUY/SCD Dated: 27-09-2023
To,

The Registrar
Gauhati University, Guwahati
Assam, 781014

Subject: Sanction of Short-term Empirical Research Project (Collaborative/Individual) entitled “Pradhan
Mantri Ujjwala Yojana: An Impact Assessment in Relation to the Life of Women in Assam
and West Bengal” to Dr. Bimal Kumar Kar, Gauhati University, Guwahati

Dear Sir/Madam,

1. The Indian Council of Social Science Research (ICSSR) has approved the award of “Pradhan Mantri
Ujjwala Yojana: An Impact Assessment in Relation to the Life of Women in Assam and West
Bengal” the above Research Project submitted by Dr. Bimal Kumar Kar of your Institution.

2. The study, as proposed by the researcher, is to be located at and financially administered by your
institution as per the guidelines of this award.

3. The ICSSR has sanctioned a grant-in-aid of Rs. 1600000/ for the above research project and the grant
will be released as follows:

First instalment (50 % of sanctioned grant-in-aid) : Rs. 800000/-
Second instalment (25 % of sanctioned grant-in-aid) Rs. 400000/-
Final instalment (25 % of sanctioned grant-in-aid) : Rs. 400000/-
Total : . Rs. 1600000/-
Overhead charges over and above
7.5% or maximum Rs.1,00,000 : . Rs. 100000/-

4. The First installment of the approved grant-in-aid will be released after receiving the grant-in-aid bill duly
filled in, stamped and signed by the Project Director as well as the affiliating organization.

5. As the study involves empirical research, the finalized schedules/questionnaires (2 copies) designed to
elicit information should be sent to the ICSSR as per the following schedule:

a) If the schedule /questionnaire for eliciting information is as per standard questionnaire, these will
have to be sent to ICSSR immediately,

b) If the schedule /questionnaire for eliciting information are to be designed afresh keeping in view the
requirements of the project, these will have to be sent to the ICSSR within a period of two months in
any case.
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The Second instalment will be released after receiving a satisfactory three months progress report, data
summary report, along with a statement of expenditure for the first instalment and Grant-in-Aid Bill for
second installment.

The Third and Final instalment will be released on receipt of (a) Satisfactory book length of the Final
Report (Two Hard Copies plus one Soft Copy in Pen-Drive) in the publishable form after incorporating
all corrections, suggestions of the expert; (b) soft and 2 hard copies of Executive Summary of Final
Report; (c) Statement of accounts with Utilization Certificate in GFR of 12A form for the entire project
amount duly signed by the Finance Officer/Registrar/Principal/Director of the affiliating institution (d) A
certificate of statement of assets and books purchased out of the project fund issued by the affiliating
institution. (e) The Grant-in-Aid Bill for the third installment.

Research undertaken by a Project Director may be reviewed by the Monitoring and Advisory Committee
constituted by ICSSR and the project may be discontinued/ terminated, if research progress is found
unsatisfactory or any ICSSR rules/guidelines are violated.

The Project Coordinator/Project Director would organize a workshop before submission of the final
report. The workshop would deliberate on data collection process, compilation, organization and
analyses of data on the respective scheme/policy initiative.

The ICSSR reserves all rights to publish the project funded by it, provided the work is recommended for
publication by the ICSSR appointed expert/experts. In case, ICSSR approves the publication of the
research work, the scholar should acknowledge that the project has been sponsored by the ICSSR, in
all publications resulting from the project output (Research Paper, Books, Articles, Reports, etc.) and
should submit a copy of the same to the ICSSR.

The Contingency Grant may be utilized for research and office assistance, books, stationary, computer
cost, research assistance and the field work expenses of Project Coordinator, Co-Project Directors and
research personnel connected with the research work.

The University/ Institution of affiliation will provide to the scholar office accommodation including
furniture, library and research facilities and messenger services. For this, the ICSSR shall pay to the
University/Institution of affiliation overhead charges @7.5% or maximum Rs. 1,00,000/- of the total
expenditure incurred on the project only after successful completion of the project.

The accounts and the Utilization Certificate will be signed by the Finance
Officer/Registrar/Principal/Director in the case of accounts of the institution are audited by CAG/AG.
Otherwise, they need to be signed by the Finance Officer and the Chartered Account.

The Project Coordinator/ Project Director of the research project will be Dr. Bimal Kumar Kar, who will
be responsible for the completion of the research project within 5/6 Months from the date of
commencement of the project, which is 6" September 2023 as intimated by the scholar.

In case, the Project Coordinator/Project Director fails to submit the periodic / final project report as per
schedule with adequate justification, the scholar will be debarred from availing all financial assistance
from ICSSR in future.

All grants from ICSSR are subject to the general provision of GFR 2017 and in particular with reference
to the provision contained in GFR 209, GFR 210, GFR 211 and GFR 212.

The Project Coordinator/Project Director will ensure that the expenditure incurred by him conforms to the
approved budget heads. The grant-in-aid is subject to all the conditions laid down in the Indian Council
of Social Science Research (ICSSR) Research Projects available in the ICSSR website
WWW.iCcSSr.org

The expenditure on this account is debatable to the Budget Head-ICSSR (Scheme Code 0877); OH
31.09 Research Projects.

All instalments will be transferred through Public Finance Management System (PFMS) and ICSSR shall
implement the EAT module for ensuring transparency of expenditure at all levels and to ensure that there
is no parking of funds.



20. As per the instruction from MoE, the amount of grant sanctioned herein is to be utilized by the end of
the project duration. The unspent amount shall be refunded to the ICSSR immediately on the expiry
of the duration of the project. If the grantee fails to utilize the grant for the purpose for which the same
has been sanctioned/or fails to submit the audited statement of expenditure within the stipulated period/
or fails to submit the final report within the stipulated time, the grantee will be required to refund the
amount of the grant released with a penal interest thereon @ 10% per annum.

Yours faithfully,

(Sd/-Dr. Richa Sharma)
For MEMBER-SECRETARY
Encl: as above.

Copy to:

1. Dr. Bimal Kumar Kar
Professor, Department of Geography
Gauhati University, Guwahati
Assam 781014

2. Dr. Anuradha Banerjee (Project Director)
Professor
Centre for the Study of Regional Development
Jawaharlal Nehru University
New Delhi 110067

3. Dr. Madhushree Das (Project Director)
Professor, Department of Geography
Gauhati University
Gopinath Bordoloi Nagar
Jalukbari
Guwabhati, Assam 781014

4. Dr. Dhanjit Deka (Project Director)
Department of Geography
Gauhati University
Gopinath Bordoloi Nagar
Jalukbari
Guwahati, Assam 781014

5. Dr. Asraful Alam (Project Director)
Department of Geography
Serampore Girl's College
13, T.C. Goswami Street, Serampore
Hooghly 712201

6. Dr. Rukhsana (Project Director)
Department of Geography, Aliah University
Kolkata-700 160

7. Finance Branch, ICSSR, New Delhi

8. Record file

(Sd/-Dr. Richa Sharma)
For MEMBER-SECRETARY



Title: Pradhan Mantri Ujjwala Yojana: An Impact Assessment in Relation to the Life of Women in Assam and

PROJECT BUDGET

West Bengal
By: Dr. Bimal Kumar Kar
S. No. Heads of Expenditure Value
1 Research Staff: Not exceeding 40% of the total budget.
Full time/Part-time/Hired Services
2 Fieldwork: Not exceeding 30%

Travel/Logistics/Boarding, Survey
Preparation or Consultancy etc.

Workshop to disseminate the outcomes of | Up to 15% (not exceeding INR 2.00 lakh for collaborative
the project research)

Equipment and Study material: Not exceeding 10%
Computer, Printer, Source Material,
Books, Journals, Software, Data Sets etc.

Contingency Not exceeding 5%
Institutional Overheads (over and above Affiliating Institutional overheads @ 7.5% of the approved
the total cost of the project) budget , subject to a maximum limit of Rs 1,00,000/-

» Remuneration and Emoluments of Project Staff

(a)Project staff could be engaged by the Project Coordinator/Project Director on a full/ part-time basis during the
research work and the duration/consolidated monthly emoluments of their employment may be decided by the
Project Coordinator/Project Director within the limits of the sanctioned financial allocation and as per the ICSSR
rules.

(b) Research Associate @ Rs.40,000/- p.m.. (Qualification — Post graduate in any social science discipline with
minimum 55% marks and NET/SLET/M.Phil/Ph.D)

(c) Research Assistant @ Rs.32,000/-p.m.(Qualification-Ph.D./M.Phil./ Post graduate in social science discipline
with minimum 55%)

(d) Field Investigator @ Rs.30,000/-p.m. (not exceeding 3 months) (Qualification- Post graduate in any social
science discipline with minimum 55% marks)

(e)Retrospective payment for work already done is not permissible.

Re-appropriation: The Institution may re-appropriate expenditure from one head to another up to 10% of the
sanctioned budget with the prior approval of the ICSSR.

Selection of Research Staff should be done through an advertisement and a selection committee consisting of
(1) Project Coordinator/ project Director; (2) One outside Expert (other than the Institute where the project is
located); (4) Head of the Department/Dean of relevant faculty.

For all field work related expenses of Project Coordinator/Project Director, Co-Project Director and project
personnel, rules pertaining to affiliating institutes shall be followed.

All equipment and books purchased out of the project fund shall be the property of the affiliating institutions. On
completion of the study, the Project Coordinator/ Project Director shall submit an undertaking in this regard. The
ICSSR, however, reserves the right to take charge of equipment and books, if it thinks it fit in a case.

Purchase of equipment/ assets for the Research Project is permissible only if it is originally proposed and
approved by the ICSSR and does not exceed the permissible amount.

No publication/presentation in any form related the awarded research shall be made by the researcher or any
member of the research team without prior approval of the ICSSR.
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Article history: This study focuses on the application of multi-sensor satellite archived data products and ancillary data
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located in the southern part of West Bengal (India), is facing issues of overexploitation of groundwater,
climate variation, and unsystematic agricultural practices that are inducing the water crisis and vulner-

Keywaords:

Drought ability of the basin to drought conditions. In this study, 11 parameters, namely elevation, slope, aspect,
Land use LULC, population density, normalized difference vegetation index (NDV1), normalized difference drought
cis index (WDD1), land surface temperature (LST), normalized difference water index [ NDWI), vegetation con-
Mature based solution dition index (VCI), and soil moisture index (SMI) were used to delineate the drought in the catchment of
Groundwater Kangsabati River. Findings of this study using Analytical Hierarchy Process (AHP) integrated with a GIS

platform, show that, nearly 28 5% of the area falls under the medium drought category, followed by

the high (21.1%), no drought (20%), low [19.5%), and very high {10.6%) drought categories in the study

area. The study also suggests Mature Based Solution [NBS) in Disaster Risk Reduction (DRR) strategies

such as ecosystem-based approaches (EBA) and blue infrastructure for Drought Risk Reduction for

drought mitigation in the study area.
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Articie history: The United Natbons Sustainable Development Goal (SDG) ensures adequately accessible water and man-
Received 23 Febnuary 2002 agement for all. Due (o the rapid increxse in population and industries along the Ganga river, it is neces-
fﬁ“ﬁ&“@wﬁi cary 1o estimate the waters budget to fulfill the demand for water in the furure. The Mann-Kendall [MK]

test conducted on the Moah-Land Surface Model data for 72 years results in a maximum declining trend
of water budget in the Yamuna Lower () = -3.82 BCM/year), and 2 minimum in the Damodar sub-basin
[ = ~0.10 BCM yvear L. All the sub-basins show an increase in groundwater bevel (mbgl) except the Kali

Available online 04 May 222

im"t Sindh, which shows a decreasing trend (= 007 m/year). The percentage change was also estimated in
cis all the sub-basins, including various parameters such a5 predpitation, evapolranspiration, runoff, warer
Land Sarface Model bisdget, and termperature. The extremely severe groundwater drought was estinuated using the Stamdard
M_K Test Groundwater Level Index [SGWLI), from which the values for the Ram Ganga Confluence (SGWLI = 2.44;
Moah 2005), Upper stream of Gomti [SCWL = 2.06; 2014), Ghaghea (SGWLI = 232: 3005), Ram Ganga
‘Water Budget (SCWLI = 2.28; 2005), Yamuma Lower (SGWLI = 2.13; 2007), Kali Sindh [53GWLI = 2.30,2.67; 2002,

2003), Chambal Upper [SGWLI = 2.30220; 2001, 2003), Son (SGWLI = 202; 2010 Gandak
(SCWLL = 237; 2010), Kosi (SGWLI = 2.0B; 2012), Damodar (SCWL = 2.72; 20010), and Bhagirarli
[SCWLI = 2.06; 20014) were obtained for a votal of 62050 observed well daraThe obtained in-situ point
dara is converted into the surface raster using a geostatistical technique. Dur results show a declining
trend in the water budgetr of all the 19 sub-basins of the Ganga basin and also the groundwater drought
in several parts.
& 2022 The Author(s). Published by Elsevier EV. on behalf of King Saud University. This is an open socess
article under the OC BY license [hotp: )/ creativecommons. org/licenses by d0)).
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Abstract Cities are the growth engine of national
wealth and income production; however large number
of city dwellers circumvents from the mainstream, are
snubbed dwellers called slum population. Existence of
slums in the urban units is a challenging issue in urban
planning. India experiences a very sharp growth rate of
slum population over the decades. Present work
focuses on a conundrum of uninterrupted slum growth
in spite of the implementation of many slum removal
policies in India. The state-level household amenity
status reflects a quite debatable agenda as to whether
or not slum up-gradation policies are succeeded and
works as a significant planning tool. The up-gradation
of individual slum wunit through the bottom-up
approach of plan may act as effective action. This
work finally directs a comprehensive planning tool for
slum up-gradation as well as overall urban
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development, by placing the slum issues in urban
planning practice.

Keywords Slum dweller - Policy gap - Slum up-
gradation - Household amenity index - Urban planning

Introduction

In a near future, majority of human population in
developing countries is likely to live in urban area and
it has been predicted that in India around 50% of its
total population or 600 million people will live in the
urban area in 2020 (Loughhead and Mittal 2000). With
the rapid pace of urbanisation in developing countries,
it is estimated that one-third of the urban population
over the world lives in the dearth of even basic needs
i.e., shelter, food, drinking water and so on, and they
reside in overcrowded and congested environments
(UN HABITAT 2003). Though cities are the growth
engine of national wealth and income production and
it is predicted that in India around 70% GDP will be
generated by its cities (Sankhe et al. 2010) but a large
number of dwellers in cities circumvent from the
mainstream (National Building Organisation 2011),
these snubbed dwellers are the slum population.
Basically, slums are the informal settlements in an
urban area characterised by improper housing stock
and low standard of living (National Building Organ-
isation 2013), socially vulnerable (Loughhead and

@ Springer
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Green space is considered as the lungs of the city. It has immense health benefits mainly for elderly people.
Regular physical activity in green space considerably reduces health risk of cardiovascular disease, respiratory
problems, high blood pressure, paralysis, diabetes and other chronic diseases. Besides, it facilitates social in-
teractions and promotes the sense of community among the citizens, which is very important for health and
wellbeing of people, especially for elderly, because they predominantly suffer from the social isolation problem.
The data on self-perceived health status have been obtained while surveying the green space users through
survey schedule. About 92.65% of elderly sampled of those people who are reportedly affected by any of such
diseases or a combination of multiple. Similarly, in Australia 85-90% of diabetes problems was found among the
elderly. UGS benefits must be universal and this can be done through the universalization of its accessibility. This
paper answers the questions as, Whether or not the health risk of NCD make elderly people necessary for visiting
and using the green space? Whether or not the visit and use of park consequences better preconception on NCD
related physical and psychological health? What factors restrict and motivate them to visit the green space? What
would be the appropriate planning approach for making it available for neighbourhood residents? The paper

finally proposes a participatory, bottom-up planning model as a planning toolkit.

1. Introduction

In the web of urbanization, people in highly urbanized areas tend to
have more symptoms and a high risk of lifestyle related with non-
communicable diseases. Today’s modern urban life has turned into a
complex mode. Rapid unplanned urbanization changes urban life pre-
dominantly. The busy and technology dependent urban life has brought
changes in people’s lifestyle and the related behaviour which exposes
people to the high risk of non-communicable diseases (WHO, 2010).
Non-communicable diseases (NCDs), mainly Obesity, Cardiovascular
Disease, Cancers, raised Diabetes, Respiratory Diseases, raised Blood
Pressure, leads to premature death. NCDs globally causes around 70% of
all deaths (Tabish, 2017). The increased burden of morbidity and mor-
tality due to NCDs is much in the industrialized countries like India
(Patra and Bhise, 2016). NCDs are usually emerges due to the long
exposure to an unhealthy lifestyle involving tobacco and alcohol usage,
stress, anxiety, lack of physical activity, rapid unplanned
urbanization-industrialization-commercialization, consumption of the
high-fat products and extended office working hours (Senapati et al.,

* Corresponding author.

2015). Though the people of all age group are having risk factors of such
diseases, the increased aging becomes more vulnerable (Egger, 2014).
Health risk turns severe at the old age than all other lower age cate-
gories. A long exposure to the related lifestyle and environmental de-
terminants and their accumulation across the long-life durations
happens to reason the elder more vulnerable to the NCDs and makes
them urgent to visit the UGS for physical exercise (Egger, 2014). Phys-
ically activeness, good health and social well-being are associated with
UGS utilization. Regular physical activity significantly reduces the risk
of NCDs. As per WHO (2010), the elder people should do at least 150
min of moderate intensity of physical activity in every week to attain
better health condition. Therefore, UGS has an immense health and
well-being benefit for elder citizens (WHO, 2016, p.17) by providing an
ecologically and environmentally suitable place for their related phys-
ical activities. A good health is the fundamental requirement of
socio-psychological wellbeing of elderly. The elderly suffers several
NCDs, therefore, they need more access, more use of green space and
more being connected with nature. Their health risk could be reduced by
getting them into the UGS as to closer to the nature and for performing

E-mail addresses: dr.aligeoresearch@gmail.com (Md.J. Ali), rahamanmohidur1990@gmail.com (M. Rahaman), igbalhossain253@gmail.com (Sk.I. Hossain).
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Abstract. Transportation is one of the main sectors responsible for neg-
ative environmental impacts. Integrating emerging technologies can help
provide real-time, resilient, and intelligent solutions that are necessary
for decarbonizing road transport. This paper presents a novel framework
that combines the Internet of Things (IoT), Edge Computing, and Cloud
Computing to deliver sustainable and efficient transportation solutions.
The proposed framework facilitates the development of smart transporta-
tion applications that envision an efficient way of reducing emissions, op-
timizing traffic flow, and improving overall transportation efficiency by
leveraging the huge storage and computational power of Cloud Comput-
ing and the real-time data processing capabilities of Edge Computing. In
addition, the virtual sensor is employed by the framework in order to re-
duce the adaptability, interoperability, and heterogeneity constraints in
the IoT environment. This paper examines the shortcomings of current
systems, highlights the essential elements of the framework, and assesses
the framework’s effectiveness in providing effective and efficient smart
transportation services.

Key words: Smart Transportation System, Environmental Sustainabil-
ity, Internet of Things, Edge Computing, Cloud Computing, Virtual Sen-
sors

1 Introduction

From the beginning of civilization, the art and science of moving from one place
to another have been one of the most important necessities for humans. In the
modern-day world, with the dramatic expansion of the urban dimension, one
of the major concerning factors is the impact of transportation systems on the
sustainability of the environment [1]. The transportation system is currently
the highest contributor towards increased emission of greenhouse gases (GHG)
and noise pollution resulting in global warming and rising health hazards [2].
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Gender disparity in literacy is one of the basic problems of the Indian society. Though the overall
literacy rate is gradually increasing, the female literacy rate still lags behind the male literacy rate
throughout the country. This disparity in literacy hampers the all round development of the society.
Malda as a district with low literacy records high gender disparity in literacy. According to 2011 census,
out of nineteen districts of West Bengal Malda occupies the second last position in terms of literacy rate.
The lower literacy and high gender disparity in literacy are obstructing the societal development of the
district. Moreover, spatial variation in gender disparity is a serious and contentious issue in the process
of development of the district. The present research work aims at highlighting the trends and regional
variations of gender disparity in literacy in Malda district. The study reveals that the male literacy rate
is substantially higher than the female literacy rate in every block. This disparity also exists by residence
(rural-urban) in the district. The work is mainly based on secondary sources of data which have been
collected primarily from Census of India, District Statistical Handbook etc. Tabulated data have been
synthesized and analyzed using MS Excel-2007, ArcGIS (version 10.3) to draw the suitable maps and
diagrams.
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Introduction

In India, due to prejudice against women, socially,
economically, culturally and politically women are not
considered at par with men and as a result of it, they are
lagging far behind men in almost every sphere of life (Kumar,
Kumar & Rani, 2016). Literacy is the strong instruments
which give empower to women against social inequality and
injustice. The central and state government has taken many
initiatives for the women empowerment in general and to
eradicate gender disparity in literacy in particular. The
National Policy on education, 1986 (NPE, 1986) put special
emphasis on removing disparities and to offer educational
opportunity by providing the specific requirements of those
who for long years have been denied equality. It was also to
remove of women's illiteracy as well as obstacles created in
the way of their access to, and also retention in, elementary
level of education was to receive overriding priority, routed
through provisions of some special support services, making
it time-bound, and also effective monitoring. The primary

emphasis was laid on women's involvement in vocational,
technical and skill-based education at different levels
(MHRD, 1986). The NPE, 1986 has paid special attention to
educationally deprived communities in the interest of social
justice and equality. The Government of India went ahead
with the 'Saakshar Bharat Mission (SBM)', a new map of the
National Literacy Mission on eve of International Literacy
day so that complete literacy can be achieved (Day, 8
September 2009). “This plan covered 365 districts in 26 states
and UTs, all of which had adult female literacy rates less than
50 percent as per the census of 2001. The primary center of
attention of the mission was on women and its intention was
to cover a total of 70 million adults for 15 years and above
age. The scheme intended to reduce gender and other
disparities by providing fundamental education in the country
(Kumar, Kumar and Rani, 2016). Despite the implementation
of a number of such initiatives, there still remains a huge
disparity between in male and female literacy rates. The study
area i.e. Malda district as such suffers from high gender
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disparity in literacy in the state.

The Study Area

Malda district has been selected as the study area which is the
southernmost district of North Bengal. At present, it is under
Jalpaiguri Division which is created on 4" March in 1963.
Before it, the district was under Presidency Division (Census,
1961). The district occupies the second rank in terms of growth
rate of population in the state with 21.24%which is much
higher than the state average of 13.84%. It is located between
the latitudes 0f24°40' 20" N to 25°32' 08"N and the longitudes
0of 87°45' 50"E to 88°28'10" E. The southern part of the district
is surrounded by Murshidabad district across Ganga River, the
east and the north-eastern part by Bangladesh and South
Dinajpur, northern part by North Dinajpur District and the
western part by the state of Bihar and Jharkhand (GoWB,
2007).

As per 2011 Census report, Malda district covers an area of
3733 sq. km which shares 4.2% of the total area of the state of
West Bengal. The district consists of two sub-divisions and
fifteen C.D. blocks. Under the Malda Sadar sub-division, there
are nine C.D. blocks viz. English Bazar, Manikchak,
Kaliachak-I, Kaliachak-II, Kaliachak-III, Gazole, Old Malda,
Habibpur, Bamongola whereas Chanchal sub-division
composed of six C.D. blocks viz. Ratua-I, and Ratua-II,
Chanchal-I, Chanchal-II, Harishchandrapur-I
Harishchandrapur-1I, and It is the home and permanently
resting ground of 3988845 persons which shares 4.37% of the
total population in the state in which only 13.58% urban
population while 86.42% resides in the countryside. The sex
ratio is 944 and the literacy rate is 61.73% wherein the male
and female literacy is 66.24% and 56.96% respectively
(Census of India, 2011).

Objectives

The following are the specific objectives of the present study:

1) To examine the trend of the extent of gender disparity in
literacy in Malda district.

2) To examine the spatial variations of gender disparity.

3) To propose a few strategies for the eradication of gender

disparity in literacy in the district.

Rationale of the Present Study

The present study investigates the gender disparity in literacy
of Malda district of West Bengal. It is necessary to measure the
gender disparity at the micro level to understand the real
picture of the women empowerment and to formulate the
proper plan to eliminate gender disparity by the block level
administration. The study is unique in the sense that it
measures the trend of the gender disparity of the district since
1951 as well as the C.D. block has been considered as the
smallest unit of the study. So, the findings of the study may be
fruitful to formulate and implement the proper strategies to
remove the gender disparity at the block level.

Materials and Methods
The present work is mainly based on the secondary sources of
data which have been collected from the District Census

Handbook, District Statistical Handbook and from the website
of Census of India. Some books and journals have been
reviewed to complete the work. To measure the extent of
gender disparity in literacy, the male-female literacy data of
the district have taken into consideration while to examine the
spatial variations of gender disparity C.D. block has been
considered as the unit of analysis. The collected data has been
tabulated and analyzed by suitable maps and diagrams to draw
the proper inferences. Different software like MS Excel-2007,
ArcGIS (version 10.3) has been used to draw suitable maps
and diagrams. The literacy has been calculated according to
the definition of Census of India, 2011. According to the
Census definition (2011), following is the formula of the
calculation of literacy rate:

r— s x100%
P

where, L, =literacy rate, L =No. of literates aged 7 years and
above and P=total population excluding 0-6 year population.
The gender disparity in literacy is measured by adopting the
Sopher's Disparity Index (1974) as modified by Kundu and
Rao (1983):
Sopher's Disparity Index =

D, =log (X,/X,)+log {(100-X,)/(100-X,)}

Kundu and Rao’s Disparity Index =

D, =log (X,/X,)+log {(200-X,)/(200-X,)}
Where, D,=Disparity Index, X,=Male, X,=FemaleandX,.
X,

Results and Discussion

Trends of Gender Disparity in Literacy Rate

Malda district is one of the marginalized districts in terms of
literacy rate in West Bengal. The district occupies 18" position
in literacy rate among 19 districts of the state. The literacy rate
ofthe district is always far behind the state average since 1951.
According to the 2011 census, the literacy rate of the district is
61.73% which is quite behind the state average of 74.04%. The
female literacy rate of the district is always a worse situation.
The female literacy rate has crossed the 50.00% marks for the
first time in 2011. Hence the district is characterized by low
literacy rate and the high gender gap in literacy. Figure 1
presents the trends of the gender gap in literacy of the district
since 1951. In 1951, the total literacy rate was 11.68% while
the corresponding figure for the males and females were 18.10
and 5.00%. Therefore, the gender gap was absolutely high.
With the passage of time the total literacy rate of the district is
gradually increasing but unfortunately, the gender gap is
increasing till 1991. In 1991, the gender gap was stood at
20.68% which is declined by only 3.13% points and reached
17.55% in the 2001 census. But 2011 census shows that this
gap suddenly narrowed down to 9.28% which is the positive
sign for the development of the society of the district.

Rural-Urban Differentials by Gender Gap (1951-2011)

The gender disparity exists by residence also. Figure 2
provides the vivid scenario of the differential literacy rate and
the gender gap in literacy by rural and urban area. Due to the
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different and underdeveloped socio-economic conditions in
the rural area, the literacy rate is always far behind to that of the
urban area of the district but the gender gap is quite high in
both casesupto 1991.1n 1951 and 1961, the gender gap is high
in anurban area as compared to that of rural counterparts. After
1961, this gap started to reduce in an urban area and become
low in 2011 while this gap for rural area is still high.
Fortunately, with increasing literacy rate along with developed
socio-economic condition, the gender gap in literacy is
gradually declining in both rural and urban area. Our society is
absolutely patriarchy in nature. That is why females are always
deprived of all spheres of life.

Spatial Variations of Gender Disparity in Literacy

The gender disparity in literacy is not uniform throughout the
district. This disparity varies from one region to another. The
block level analysis reveals that the disparity index value
ranged between 0.047 to 0.168 which is recorded in Ratua-II
and Habibpur block respectively. On the basis of regional
variations, the district has been divided into three regions i.e.
areas of high, moderate and low gender disparity (Fig. 3):

Areas of Low Gender Disparity (Di < 0.090): As per 2011
census, seven blocks out of fifteen have shown low gender
disparity in literacy. The disparity index value varied between
0.047 to 0.087. The seven blocks belong to this group are
Ratua-II (0.047), Chanchal-II (0.056), Kaliachak-I (0.058),
Harishchandrapur-1I (0.066), Chanchal-I (0.075), English
Bazar (0.081) and Ratua-I (0.087). Except for
Harishchandrapur-1, entire Tal region of the district has shown
low gender disparity which is the positive sign for the district.
It should be mentioned that all the blocks except Chanchal-1
have recorded low literacy rate as compared to district average
of61.73 %.

Areas of Moderate Gender Disparity (Di: 0.091 - 0.130) :
Only three blocks namely Kaliachak-II (0.096),
Harishchandrapur-1(0.115) and Old Malda (0.121) block lie in
this zone. It is very interesting fact that one block from each
physiographic division i.e. Tal, Barind and Diara of the district
belongs to this zone.

Areas of High Gender Disparity (Di>0.131): The high gender
disparity is observed in five blocks such as Kaliachak-III,
Gazole, Manikchak, Bamangola and Habibpur ranging the
index value from 0.131 to 0.168. In spite of having the high
literacy rate entire Barind region of the district except Old
Malda has displayed high gender disparity in literacy.

From the above discussion regarding gender disparity in

literacy the followings are the findings:

1) The gender disparity in literacy of the district is high and
fluctuating since 1951. The gender gap was increasing till
the census of 1991 and started to decline since 2001 and
reached 9.28 % in 2011 from 13.28 in 1951.

2) There is a difference in gender gap by residence in which
up to 1961 in a rural area this gap was low than that of an
urban area but after 1961 this gap was gradually narrowed
down and become low in an urban area while in a rural

area this gap is still high. It is mainly due to the difference
in educational level, socio-economic development,
nature of jobs, educational facilities and cultural
differences between rural and urban area.

3) The blocks having greater concentration of either
Scheduled Caste (SC) and Scheduled Tribe (ST) or both
categories of population are showing larger gender
disparity (Annexure-I). On the other hand, the Muslim
concentrated blocks show low gender disparity. It is
mainly due to the lower gender disparity in literacy
among the Muslim community than the others in the
district (Annexure-II).

Government Initiatives to Eliminate Gender

Disparity in Literacy

“Universalization of Elementary Education (UEE) has been

accepted as a national goal in India. Central and state

governments are making strenuous efforts to achieve this goal

(GOL,).” There are several legal, constitutional and national

statements for the Universalization of Elementary Education.

Some of them are as follows:

a) Constitutional mandate, 1950:"The State shall endeavor
to provide, within a period of ten years from the
commencement of this Constitution, for free and
compulsory education to all children until they complete
the age of 14 years.”

b) National Policy of Education, 1986: "1t shall be ensured
that free and compulsory education of satisfactory quality
is provided to all children up to 14 years of age before we
enter the twenty-first century".

¢) Unnikrishnan Judgement, 1993: "Every child/citizen of
this country has a right to free education until he
completes the age of fourteen years."

d) The Article 21-A and RTE-2009: "Right of children to
free and compulsory education till completion of
elementary education in a neighborhood school” (GOI,
2010).

In spite of the above mandates, there is a wide gender gap in

literacy and moreover, about thirty crore population till now

completely illiterate. In order to remove gender disparity and
illiteracy and to achieve the Universalization of Elementary

Education, the central government along with the concerned

state government has taken a number of initiatives in different

periods such as:

a. Mudaliar Commission (1952-53) is constituted for the
improvement of the existing education system in the
country.

b. Kothari Commission (1964-66) recommended a number of
suggestions towards equalization of educational
opportunities and to remove the regional disparity in
literacy, it emphasized on girls education along with the
education of SC, and ST and other deprived communities
(MOE, 1966).

C. National Policy on Education, 1986 was to provide equal
educational opportunities to all, education for women's
equality, women's access to vocational, technical and
professional education, to promote quality education
among all (MHRD, 1992).
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d. National Literacy Mission, 1988 was launched on 5" May
1988 to impart functional literacy to non-literates and aims
at achieving of 75 % literacy rate by 2007. The Total
Literacy Rate Campaign (TLC) was the main strategy of
NLM for the eradication of adult illiteracy (MHRD, 1992).

e. District Primary Education Programme, 1994 was
launched to revitalize the primary education system and to
achieve Universalization of Elementary Education

f Sarva Shiksha Abhiyan, 2001 aimed at bridging up all
gender and social gaps and to provide quality and useful and
relevant education for satisfactory life for all children in the
age group of 6-14 years.

g. National Programme for Education of Girls at
Elementary Education, 2003 is to promote the girls to
access education and to improve the quality of girls'
education and women empowerment. It is an integral
component of SSA which provides additional support to
enhance girl's education (MHRD, 2003).

h. Right to Education Act, 2009 passed to facilitate making
provision for free and compulsory education of all children
in the age group of six to fourteen years as a Fundamental
Right. That means every child is entitled to full-time
elementary education of satisfactory and equitable quality
in a formal education system which satisfies certain
essential norms and standards (MHRD, 2010).

i. Mid-Day Meal Scheme, 1995 is again a Centrally
Sponsored Scheme, launched on 15 August 1995 keeping a
view to enhancing enrolment, retention, and attendance and
simultaneously improving nutritional levels among
children.

j. Kasturba Gandhi Balika Vidyalaya, 2004 was launched in
August 2004 by the Government of India for setting up
residential schools in Educationally Backward Blocks
(EBBs) where rural female literacy (RFL) is below the
national average and the gender gap in literacy is above the
national average. The main objectives of this scheme are to
ensure quality education for the girls predominantly belong
to the socially disadvantaged groups like SC, ST, and
Minorities and eliminate rural-urban and gender disparity
in literacy.

k. Rashtriya Madhyamik Siksha Abhiyan (RMSA, 2009)
was launched with the main objective to enhance access to
secondary education and to improve its quality along with
the removal of gender disparity by universal access to
secondary education.

|. Rashtriya Uchchatar Shiksha Abhiyan (RUSA, 2013)
aims at improving the quality of state's higher educational
institutions along with fulfilling the important objectives of
this scheme is remove regional disparities in access to
higher education by setting up new higher education
institutions in unserved & underserved areas and to provide
equal opportunities in access to higher education to the
educationally and socially marginalized classes along with
SC and ST communities and promote inclusion of
minorities, women and differently able persons.

m.Beti Bachao, Beti Padhao (BBBP) is to celebrate girl child
and enable her proper education. The objectives of this
scheme are to ensure survival and protection of the girl

child, to prevent gender-biased sex-selective elimination
and to ensure education and participation in all spheres of
life ofthe girl child (MWCD, 2018).

N. Samagra Shiksha: The newly launched scheme by the
Government of India is Integrated Scheme of School
Education popularly known as Samagra Shiksha which will
be effective from the year 2018-19. It subsumes the three
popularly education schemes of SSA, RMSA, and TEIs
(GOI,2018).

The Sustainable Development Goal for Education (SDG)-4.1
states that “By 2030, ensure that all boys and girls complete
free, equitable and quality primary and secondary education
leading to relevant and effective learning outcomes. Whereas
the SDG 4.5 states that “By 2030, eliminate gender disparities
in education and ensure equal access to all levels of education
and vocational training for the vulnerable, including persons
with disabilities, indigenous peoples and children in
vulnerable situations”

The major objectives of the Scheme are “provision of quality
education and enhancing learning outcomes of students;
Bridging Social and Gender Gaps in School Education;
Ensuring equity and inclusion at all levels of school education;
Ensuring minimum standards in schooling provisions;
Promoting Vocationalisation of education; Support States in
implementation of Right of Children to Free and Compulsory
Education (RTE) Act, 2009; and Strengthening and up-
gradation of SCERTSs/State Institutes of Education and DIET
as a nodal agencies for teacher training” (GOI, 2018-19,
http://samagra.mhrd.gov.in/about.html).

Initiatives by the Government of West Bengal

The West Bengal Government has taken several initiatives for

the women empowerment and to remove all type of social and

gender disparity especially in literacy and employment. Some

ofthem are as follows:

a)Kanyashree Prakalpa is a Conditional Cash Transfer
(CCT) Scheme that provides incentivizes to the schooling
of all teenage girls in the age group of thirteen and eighteen,
at the same time dis-incentivizing child marriage. The
Scheme goes much beyond financial enablement - it not
only builds awareness of the scheme but also includes
adolescent-friendly approaches events, competitions, and
Kanyashree clubs. The endorsement of strong women
figures as role models to promote helps empowerment. The
scheme has been praised world-wide (DWCDSW, 2013).

b)Shishu Aloy: Quality Early Childhood Care and
Education Centres for All: The National Policy on Early
Childhood Care and Education (ECCE) emphasizes early
investment; it ensures early development most rapidly in
the early years of life. It is evident that children who
received assistance during their early years can achieve
better success at school. Even during their adulthood their
employment and earnings are better, better health, and
lower levels of welfare dependency and crime rates less
than those who did not receive early opportunities.

“Early Childhood Care and Education programme in West

Bengal has been cited as the most cost-effective equalizer to

break the vicious cycle of inequity through evidence-based

interventions are provided for all children and families,

especially the most marginalized” (MWCD, 2012).

Besides the above-mentioned schemes, the government of
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West Bengal is providing financial assistance in the name of
'Shikshashree', 'Rupashree' not only for financial enablement
of women but also for the endorsement of strong women
figures as role models to promote psychological and social
empowerment. The government also distribute Bicycle free of
cost to the students of class nine to twelve for the
encouragement of education and literacy among all.

Conclusions and Recommendations

It has been seen that despite the implementation of several
schemes and programmes by the Central and state
Government since independence for the eradication gender
disparity, the country and the study area i.e. Malda district as
well are characterized by high gender disparity in literacy.
Following measures are recommended for the eradication of
all types of social gaps and gender disparities:

a) Universalizing the elementary education by setting up new
girls' schools, providing proper school facilities
particularly in the minority-dominated areas where
education has not penetrated till the remotest corner.
Ensuring free nutritious food to the children up to
completion of elementary education. The allocation of
fund for MDMS is no way sufficient to cater to the need of
nutrition of the growing up children.

Providing an adequate number of school dresses, shoes and
books and other study material at free of cost till to the
completion of secondary education to students coming
from poor families.

Opening the new schools in the rural and marginalized
areas which are underserved by the educational institutes
so that children can easily reach to the schools. Special
attention required to be given to River Island and river
bank erosion-affected areas where drop-out rate is very
high.

Regular appointment of well-qualified teachers with
adequate female teachers in the school will increase the
retention rate of particularly girls.

Removing loopholes in the implementation of RTE Act,
2009 which provide free and compulsory education to the
children aged 6-14 years.

Providing monthly scholarship for the higher education to
the girl children who are belonging to the BPL families.
Providing girls hostel at free of cost to girls belonging to
poor families attached to each higher education institute.
Revamping the adult education and continuing education
for illiterate and mere literate parents so that they can
understand the value of education and encouraged to send
their wards to the institution.

Besides these, every educated people should take some
accountability for the expansion of women education to
remove gender disparity at the grass root level.

b)

d)

g)
h)
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Annexure-I: Malda District: Block-wise gender Disparity Index, 2011

- Y%age Share of Populatiqn to Total Population of the Disparity

No. Name of the Block District Index
Muslim SC ST

1 Harishchandrapur-I 59.41 24.60 2.08 0.115
2 Harishchandrapur-I1 73.65 12.85 2.88 0.066
3 | Chanchal-l 71.22 13.37 0.42 0.075
4 Chanchal-I1 71.25 8.33 6.71 0.056
5 | Ratua-l 66.88 11.09 8.52 0.087
6 | Ratua-Il 78.71 637 097 | 0.047
7 | Manikchak 43.88 27.73 1487 | 0.141
8 English Bazar 51.49 17.31 1.89 0.081
9 | Old Malda 28.60 32.16 15.05 | 0.121
10 | Habibpur 1.28 50.02 29.11 0.168
11 | Bamangola 8.87 49.46 20.15 0.149
12 | Gazole 23.60 37.36 19.94 0.138
13 Kaliachak-I 89.29 3.83 0.39 0.058
14 | Kaliachak-1I 65.98 15.56 2.29 0.096
15 Kaliachak-IIT 50.72 29.44 7.05 0.131
Malda District 51.27 20.94 7.87 0.095

Source: Computed by authors based on Primary Census Abstract, 2011

Annexure-1I: Block-wise Comparison of Gender Gap in Literacy of Total, Muslim, SC and ST Population,

2011
Gender Disparity in Literacy

S1. C.D. Block
No. Total Muslim Schedule Caste | Schedule Caste
1 Harishchandrapur-I 10.16 5.78 17.88 16.56
2 Harishchandrapur-11 5.98 2.09 16.68 21.37
3 Chanchal-1 7.54 5.58 15.93 22.32
4 Chanchal-IT 531 0.38 16.72 21.75
5 | Ratua-l 8.36 3.92 18.87 20.25
6 | Ratua-II 4.33 1.50 16.39 19.95
7 | Manikchak 13.29 9.13 16.41 18.61
8 English Bazar 8.08 4.51 13.09 9.81
9 | Old Malda 11.59 -0.03 16.63 17.31
10 | Habibpur 15.95 10.22 16.27 17.18
11 | Bamangola 15.32 4.49 15.80 18.16
12| Gazole 13.66 5.38 16.71 16.92
13 | Kaliachak-I 5.88 5.29 12.28 9.66
14 | Kaliachak-II 9.67 6.81 17.64 19.44
15 | Kaliachak-III 11.84 8.04 14.98 17.41
Malda District 9.28 4.59 16.20 18.14

Source: Computed by authors based on Primary Census Abstract, 2011
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Abstract: The level of air pollution in smart cities plays a critical role in the community’s health
and quality of life. Thus, air pollution forecasting would be beneficial and would guide citizens
in avoiding exposure to dangerous emissions. The air health of a place can be diagnosed by close
observation of the AQI (Air Quality Index) of that place. Moreover, the AQI of a place may have
some influence on the pollutant concentration of the neighboring places. To address this issue,
this work introduces a hybrid deep learning framework that is able to predict the values of a
corresponding metric: AQI of smart cities. As a part of this work, two algorithms are proposed.
The first one replaces the missing values in the dataset and the second one formulates the
influence of the nearby places’ pollutant concentrations on the air quality of a particular place. A
deep learning-based forecasting model is also proposed by combining 1D-CNN and Bi-GRU. To
test the applicability of the framework, a large-scale experiment is carried out with the real-world
dataset collected from New South Wales, Australia. Experimental results validate that the
proposed framework provides a stable forecasting result, it confirms that the AQI of a place gets
affected by the pollutant concentration of the nearby places and the comparison of forecasting
result with the existing state of the art models shows that the proposed model outperforms the
other models.

Keywords: Smart city, Air quality, Prediction, Atmosphere, Deep learning
Categories: H3.1,H3.2,H3.3,H3.7,H5.1
DOI: 10.3897/jucs. 78884

1 Introduction

Modern urbanization and the smart city concept resulted in major dependency on
advanced technologies to guarantee the quality of life to the citizens [Rouse, 2019].
There are several challenges that are to be faced every moment by the residents of smart
cities. Some of them are like water pollution, lowering in water levels, polluted
environment, noise pollution, security issues, and many more. Smart cities are the worst
sufferers of air pollution which are caused by unrestricted industrialization as well as
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LINKAGE FOR ACADEMIC COLLABORATION

Linkage for Academic Collaboration

This Academic Linkage is made and entered into force this 18'™ December, 2019

Between

Dr. Abhijit Guha

Convenor, Ph.D. RAC, SVCMRES & Associate Professor
Department of Education
Ramakrishna Mission Sikshanamandira
P.O. Belur Math, Howrah- 711202, West Bengal (First Party)

And

Dr. Reshma Khatun

Assistant Professor
Department of Education,
Aliah University
Kolkata, West Bengal (Second Party)

1. INTRODUCTION

After detailed discussion, the first party and the second party chalked down the areas of
cooperation in detail and agreed to provide research consultancy to the students / scholars
in the field of Education. Both parties decided that an academic linkage will be of much
help in this regard and agreed to establish an academic linkage.

Now both the parties agreed to establish the academic linkage with the following
conditions

2. OBJECTIVES OF THE LINKAGE:
The Objectives of this Academic Linkage are as follows:
1. To provide academic support in research work in the field of education.

2. To held discussion, whenever necessary, for the purpose of setting and defining
research problem.

3. To provide support in the task of literature review and to identify research gap for the
research work.
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4. To provide support in tool development and validation for research work.

5. To provide support in arranging data collection from academic institutions.

6. To provide support in data analysis and interpretation in research work.

3. RESPONSIBILITIES OF DR. ABHIJIT GUHA

i

As and when necessary, Dr. Reshma Khatun will communicate Dr. Abhijit Guha
for the necessary consultation (as per mentioned areas in the objectives). Dr.
Abhijit Guha will fix a schedule for the consultation as per convenience of both
the parties. Both the parties will meet in the institution and necessary assistance
will be given by Dr. Abhijit Guha to Dr. Dr. Reshma Khatun or her students/
scholars.

In case of review of research literatures, on the intimation regarding library work
by Dr. Reshma Khatun necessary arrangement will be made by Dr. Abhijit Guha
for the library work in his institution.

. For tool validation, Dr. Reshma Khatun will send the tool with a forwarding letter

to Dr. Abhijit Guha. On receiving the tool, Dr. Abhijit Guha will validate the tool
and return back the validated tool having signed on it within 10-15 days to Dr.
Reshma Khatun.

For the purpose of data collection, Dr. Abhijit Guha will provide support and
arrange condition to collect data from his institution i.e. Ramakrishna Mission
Sikshanamandira. He may also give necessary information and introduction to
other places where from data can be collected.

In case of assistance for data analysis, tabulated raw data has to be provided by
Dr. Reshma Khatun. After the analysis of the data, Dr. Abhijit Guha will provide
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the tool and return back the validated tool having signed on it within 10-15 days
to Dr. Abhijit Guha.

4. For the purpose of data collection, Dr. Reshma Khatun will provide support and
arrange condition to collect data from her institution i.e. Department of
Education, Aliah University. She may also give necessary information and
introduction to other places where from data can be collected.

5. In case of assistance for data analysis, tabulated raw data will be provided by Dr.
Abhijit Guha. After the analysis of the data, Dr. Reshma Khatun will provide the
result (soft copy) and necessary meeting will be arranged by Dr. Reshma Khatun
for the interpretations and discussion of the results.

5. FINANCIAL ARRANGEMENTS
There is no financial obligation under this Linkage.

6. TERMINATION OF LINKAGE

This Linkage may be terminated by either of the parties forthwith if either Dr. Abhijit
Guha or Dr. Reshma Khatun commits breach of any of the terms hereof and shall have
failed to rectify such breach within thirty days of the notice.

In addition to the reasons for termination as set forth above, this Linkage may be
terminated forthwith if either of Dr. Reshma Khatun and Dr. Abhijit Guha voluntarily or
involuntarily enters into official dilution.

7. DURATION-

This Academic Linkage shall remain valid for a period of 5 years only from the date of
signing the Linkage. After this 5 years’ time period, this Linkage may be terminated or
may be renewed after judging the then situation.

8. SETTLEMENT

Upon termination of the Linkage, all rights granted to and the obligations by Dr. Reshma
Khatun and Dr. Abhijit Guha hereto, shall cease to exist forthwith.

9. AMENDMENTS TO THE LINKAGE

No amendment or modification of this Linkage shall be valid unless the same is made in
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ABSTRACT

Trends and patterns of population growth is a significant demographic study as it form essential part
of socio-economic development planning. This paper is aimed to analyse the trends and spatial patterns of
population growth of Malda District of West Bengal. This work is based on the various sources of secondary
data such as Census of India, District Census Handbook, District Statistical Handbook etc. The growth rate of
population is measured in terms of arithmetic rate of increase. It is observed from the study that the
population of Malda District is increasing at an alarming rate and tends towards population explosion. The
decadal growth rate of 1991-2001 and 2001-2011 of this district was higher than the state and national
averages. As per 2011 Census, this district recorded second highest decadal growth rate in population in the
state, however, the population growth rate is not uniform throughout the district. The block level analysis of
population growth shows that the growth rate is highly uneven and also varies significantly between rural
and urban areas. Moreover, differential in population growth is observed by religion in the district.

KEYWORDS: Secondary data, Population growth, Population explosion, Arithmetic rate, Census, Decadal
Growth Rate.

INTRODUCTION

Traditionally Population Geographers in general and Demographers in particular are predominantly
concerned with analysing trends and patterns of population growth. While doing so they are confronted
with difficulties related to lack reliable of data on growth of population in consistent way over long period of
time. The growth, pattern and the density of population during the pre-historic period is full of obscurities
due to dearth of documentary evidences. The scholars, under duress, have dependency on the much
unreliable circumstantial evidences to estimate the population and related information relevant for the
period (Hassan, 2005). But after conducting the census at regular interval in different countries of the world,
population geographers get the population related data very easily and made their contribution in social
sciences effectively. We may easily analyze the spatio-temporal trends and pattern of population growth of
Malda district of West Bengal very effectively.
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RESEARCH PROBLEMS

Rapid population growth and resultant impacts on the public infrastructure is one of the basic
problems observed in Malda district as the same can be found in the state as well as in the country as well.
Population pressure can be very well witnessed in the form of illiteracy, unemployment and deficient
amenities and services. The district occupies second rank in terms of population growth in the state with
21.24 per cent growth rate which is much higher than the state average of 13.84 per cent is a pertinent
problem that attracts the attention of the researchers. That is why the research problem has been entitled
as “TRENDS AND SPATIAL PATTERNS IN POPULATION GROWTH OF MALDA DISTRICT: AN OVERVIEW”.

SIGNIFICANCE OF THE STUDY

There have been several rounds of misuse and misinterpretation of demographic data. The problem
is such that demographic data is often used by politicians to meet a non-demographic end. Population
growth has been a contentious issue for many years in India. It’s so serious that 830 million populations are
effectively convinced that they will soon be outnumbered by 130 million. Malda being a bordering district
attract more attention of the demographer to study the phenomenon of population growth. Thus the
present study would certainly help to clear some obscurity and to make better comprehension of population
growth. Thus in this context the present study carries great significance.

SCOPE AND LIMITATIONS OF THE STUDY

It would be presumptuous to claim that all the explanations of population growth are flawless. The
discussion and explanation is purely based on the secondary sources of the data. Therefore, any inaccuracy
in the data leads may lead to incorrect explanation. This article makes an effort to discuss only the trends
and spatial pattern of population growth and recommended the suggestions to arrest the rapid population
growth in the district. Therefore, there is a further scope to identify the specific cause of population growth
and measure the impacts of the determinants of the population growth such as fertility rate, age at
marriage, education attainment, work participation rate especially female work participation rate, type of
economy, and health facilities available etc to develop better comprehension of the phenomenon of rapid
growth of population in the district. There may be further scope to assess not only scope for further study
but also the implications of population pressure on the public infrastructure, amenities and services of the
district due to rapid population growth.

BRIEF INTRODUCTION TO MALDA DISTRICT

Malda district is located between the North and South Bengal in the state of West Bengal. Before
the creation of Jalpaiguri Division i.e. 4™ March in 1963, the district was under Presidency Division (Census,
1961). The North-South extension of the district is between 242 40' 20" N to 252 32' 08"N and the
longitudinal extension between 872 45' 50"E to 88928'10" E. The southern part of the district is surrounded
by Murshidabad district across Ganga River, the east and the north-eastern part by Bangladesh and South
Dinajpur, northern part by North Dinajpur District and the western part by the state of Bihar and Jharkhand
(GoWB, 2007).

According to 2011 Census, Malda district covers an area of 3733 sq. km which shares 4.2 per cent of
the total area of the state of West Bengal.The district consists of two sub-divisionsand fifteen C.D.
blocks.Under the Malda Sadar sub-division there are nine C.D. blocks viz. English Bazar,Manikchak,
Kaliachak-1, Kaliachak-Il, Kaliachak-Ill, Gazole, Old Malda, Habibpur, Bamongolawhereas Chanchal sub-
division composed of six C.D. blocks viz. Ratua-l, and Ratua-ll, Chanchal-I, Chanchal-ll, Harishchandrapur-,
Harishchandrapur-1l, andlt is the home and permanently resting ground of 3988845 persons which shares
4.37 per cent of the total population in the state in which only 13.58 per cent urban population while 86.42
per cent reside in countryside. The sex ratio is 944 and the literacy rate is 61.73 per cent wherein male and
female literacy is 66.24 and 56.96 per cent respectively (COI, 2011).
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OBIJECTIVES OF THE STUDY

The study is designed to achieve the following objectives-

e To examine the trends, since 1901 onward, and spatial pattern of population growth since 1991 of
Malda District.

e To measure the differential population growth by residence (Rural-Urban) in the district.

e To find out some measures to arrest the rapid rate of population growth.

MATERIALS AND METHODS

The present paper is intended to analyse the trends and patterns of population growth as well as the
differential population growth by religion of Malda District of West Bengal. The study is entirely based on
secondary sources of data which has been collected and computed from Census of India, District Census
Hand Book, District Statistical Handbook and District Human Development Report of Malda District. The
population growth rate is measured in terms of arithmetic rate of increase. To complete this research
paper, various books on demography and population studies, various unpublished research works has been
studied. The collected data tabulated systematically and represented them by various maps and diagrams to
draw the proper inference.

The arithmetic rate of growth in population between any two-time points would be:

R = (P¢- Po)/Po

Where, Py is the population at the base year, P; is the population of the terminal year and R is the
rate of population growth.

To examine the trends of population growth, the population growth of the district have been
considered since 1901 where as for the block level analysis; the total population from 1991census to 2011
census have been taken into consideration.

For the analysis of differential growth rate of rural- urban population, only the growth rate of rural
and urban population of the district since 1901 have been taken into consideration as all the blocks have not
urban population and finally suggested some measures to arrest the rapid rate of population growth of the
district.

Trends in Population Growth of Malda District (1901-2011)

Over the time and space the population of the district is changed. Malda district recorded highly
fluctuate population over the periods of 110 years. According to 2011 census, the total population of Malda
district is 3988845 which are more than six times than the population over 6 lakh in 1901.The decadal
growth rate of population is highly fluctuated in these 110 years. So the demographic history of Malda in
these 110 years can be categorized into following four distinct phases.

I. Period of stagnant population growth (1901-1921)
II. Period of slow and steady growth (1921-1951)

[ll. Period of rapid growth (1951-1991)

IV. Period of high but declining growth (1991-2011)

I. Period of Stagnant Population (1901-1921):

Table 1 provides the vivid picture of the trends in population growth of Malda during the last
hundred and ten years. The decadal growth rate population remained very low till 1921, and in fact, the
1921 census recorded the negative growth rate of -1.77 per cent during 1911-21whichwas known as the
decade of epidemic. Malaria and influenza epidemic caused the depletion of population in the district
(Census, 1961). Thus, the first twenty years of the twentieth century, Malda witnessed only 13.95 percent
growth rate in population.
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Il. Period of Slow and Steady Growth (1921-1951):

After 1921 census, the improved medical facilities control the epidemic of Malaria and influenza
which accelerate the population growth of the district. The decadal growth rate of population increased
from 4.99 per cent during 1921-1931 to over 17.19 per cent during 1931-1941 while during 1941-1951, the
growth rate declined to 11.05 per cent which is due to the Great Famine of 1943 followed by the serious
epidemic of 1944 resulted in decrease in the growth rate of population of the district Census, 1961).

lll. Period of Rapid Growth (1951-1991):

The year 1951 indicates the beginning of rapid population growth in the district. Over a period of
forty years i.e. 1951-1991, more than 17 lakh population added to the total population of district. After
1951, the population growth rate suddenly increased. It shot up abruptly to the high level of 30.33Per cent in
1951-1961and 31.98 Per cent in 1961-1971 decade. It was mainly because of steep fall in death rate and
high fertility rate. Besides this, Malda district included the population of five Tolas (neighbourhood) of
Govindpur mouza which was on the West Bengal-Bihar border (1961, Census). During 1961-1971, the
highest growth rate was observed in the demographic history of the district.

Table 1
Malda District: Trend of Population Growth (1901-2011)
Census Year Total- Growth Rate (Per cent) Decade Pace of Growth Remarks
Population
1901 603649 -- -- st . -
1911 698547 15.72 1901-1911 agnan
Population -
1921 686174 -1.77 1911-1921 Negative
1931 720440 4.99 1921-1931 . but stead
1941 844315 17.19 1931-1931 OWgrswihea v
1951 937580 11.05 1941-1951
1961 1221923 30.33 1951-1961
1971 1612657 31.98 1961-1971 . Highest
Rapid Growth
1981 2031871 26.00 1971-1981
1991 2637032 29.78 1981-1991
2001 3290468 24.78 1991-2001
Slow Down
2011 3988845 21.22 2001-2011

Source: Authors’ own calculation based on i) Census of India, 2011, West Bengal, Series-20, Part-XII-A,
District Census Hand Book, Malda: Village and Town Directory p.43.andDistrict Statistical Hand Book, Malda,
2004, Government of West Bengal, (2007). Table, 2.3, p.12

The high population growth rate observed throughout the state as a whole and in many of its
districts during this period. In these periods, the international borders played an important part for the first
time to change the population composition of the district. Influx of refugee from the neighbouring
Bangladesh (erstwhile East Pakistan) actually set the tune of high population growth in the district. The 1961
census alone recorded as high as 65000 immigrants in the study area and the wave of migration continues
through sixties giving an extra impetus due to the liberation war of Bangladesh in 1971. The return migration
of 1950s is also an important phenomenon in which the people who migrated to East Pakistan from Malda
district returned causing growth of population in the district (Census, 1971).

Journal for all Subjects : www.lbp.world




TRENDS AND SPATIAL PATTERNS IN POPULATION GROWTH OF MALDA DISTRICT: AN OVERVIEW  VOLUME - 8 | ISSUE - 8 | DECEMBER - 2018

] -y
Malda District
Trend of Population Growth (1901-2011)

35.00

30.00

25.00
<
S 20.00
D
<
X 15.00 —
=
=
S 10.00
O

5.00

0.00 T L 7 1 T T T T T T T T 1

IS AT NS A AAEAA A M S O

30 S e S = P 5 O e S a0 Y

N N N N N N N N N N P

Decades

Figure 1: Trend of Population growth (1991-2011)

IV. Period of High but Declining Growth Rate (1991-2011):

After 1991 Census, Malda experienced high but declining decadal growth rate of population. The
decadal growth rate of 1991-2001 and 2001-2011 were 24.78 per cent and 21.22 per cent respectively.
During 1991-2001, the growth rate was down by 5 per cent where as during 2001-2011 this growth rate was
down by 3.56 per cent in comparison to preceding decade. It is mainly because of the fact that the district’s
fertility and mortality rate has been declined.

Trend in Population Growth by Residence

It will be effective to examine the trend of population growth by residence. The table-2 represents
rural-urban population in Malda district during 1901-2011. The district is mainly agrarian in nature. Most of
the people reside in rural area. If we consider the 1901 year, 586239 (97.12 per cent) population out of
603649 were residing in the rural area whereas only 17410 (2.88 per cent) population were residing in urban
area. The proportion of urban population decreased from 2.88 per cent in 1901 to 2.59 per cent in 1911.
During this period i.e.1901-1911 the rural growth in population was 16.07 per cent whereas the urban
growth was 3.80 per cent. But in the next decade i.e.1911-1921 the negative growth rate of -1.69 per cent
and -4.81 per cent was observed in both rural and urban areas respectively. In the subsequent decades, high
and fluctuating growth rate in population were recorded in both rural and urban areas of the district and the
proportion of rural population were decreased while the proportion of urban population increased due to
urbanisation. But the urbanisation rate is very slow as a result of which 86.42 per cent population are living
in the countryside while that of urban area the corresponding figure is only 13.58 per cent. The highest rural
growth rate of 31.89 per cent was recorded in the decade of 1961-1971 and in the subsequent decades the
rural growth rate in population gradually declined except the decade of 1981-1991. The rural growth rate in
population gradually declined because of the spread of education, consciousness of the masses, improved
medical facilities and mainly for rural-urban migration.
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Out of two municipalities in the district namely English Bazar and Old Malda, English Bazar
Municipality has a great pulling effect over the rural population of the district and the population of
neighbouring district. The basic amenities for the people is mainly concentrated in this municipality and that
is why people are bound to migrate from rural to urban area to get the basic facilities. The last decade (2001-
2011) has recorded an exorbitant urban population growth of 124.81 per cent in the district. It is mainly
because of the problems of defining the urban area which is prescribed by the Indian Census 2011).

Table 2
Malda District: Decadal Growth Rate of Rural and Urban Population (1901-2011)
% Decadal Growth
Census Total Rural Urban of Rural | % of Urban Rate (%)
Year Population | Population | Population Popt;latlo Population Rural Urban
1901 603649 586239 17410 97.12 2.88 - -
1911 698547 680475 18072 97.41 2.59 16.07 3.80
1921 686174 668972 17202 97.49 2.51 -1.69 -4.81
1931 720440 700754 19686 97.27 2.73 4.75 14.44
1941 844315 817136 27179 96.78 3.22 16.61 38.06
1951 937580 902419 35161 96.25 3.75 10.43 29.37
1961 1221923 1171138 50785 95.84 4.16 29.98 44.44
1971 1612657 1544631 68026 95.78 4.22 31.89 33.95
1981 2031871 1934675 97196 95.22 4.78 25.25 42.88
1991 2637032 2450495 186537 92.93 7.07 26.66 91.92
2001 3290468 3049528 240940 92.68 7.32 24.45 29.16
2011 3988845 3447185 541660 86.42 13.58 13.04 | 124.81

Source: Author’s own calculation based on i) Census of India, 2011, West Bengal, Series-20, Part-XII-A, District
Census Hand Book, Malda: Village and Town Directory p.43. andDistrict Statistical Hand Book, Malda, 2004,
Government of West Bengal, (2007). Table,2.3, p.12.

According to the census definition, urban areas are comprised of two types of administrative units —
Statutory Towns and Census Towns.

a) Statutory Towns: According to Indian Census, all the Municipal Corporation, Municipality, Cantonment
Board, Notified Town Area Committee, Town Panchayat, Nagar Palika etc., are known as Statutory Towns.
b) Census Towns: Administrative units satisfying the following three criteria simultaneously are treated as
Census Towns:
i) A minimum population size of 5,000 persons;
ii) 75 per cent and above of the male main working population should be engaged in non-agricultural
activities; and
iii) A minimum density of population of at least 400 persons per km?.

(COl, 2011, Meta data, p.2). According to the above criteria twenty seven (27) new census towns
added to the district and huge number of population belong to the new census towns added to the total
urban population of the district.

Spatial Pattern of Population Growth

It will be more useful to examine the trend in population growth by blocks of Malda district
separately for last two decades (1991-2001 and 2001-2011). The table3 depicts the spatial pattern of
population growth in Malda district for the last two decades. It is observed that the decadal growth rate in
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population is not uniform throughout the district. For the easy understanding of spatial pattern of
population growth, the district has been divided into three regions on the basis of population growth i.e. I.
Areas of low growth rate, Il. Areas of Moderate growth rate and Ill. Areas of High growth rate.

I. Areas of Low Growth Rate(<20.50 per cent):

During 1991-2001 the district’s average rate in population growth was 24.78 per cent but some C.D.
blocks recorded lower rate in population growth. Only three blocks Old Malda (-1.31Per cent), Habibpur
(11.53 Per cent) and Bamangola (18.29 Per cent) have recorded lower rate in population growth during this
period. But during 2001-2011 there are six blocks which fall under this category. These blocks are Chanchal-I
(17.53Per cent), Habibpur (12.28 Per cent), Bamangola, (13.09 Per cent), Old Malda (13.47 Per cent),
Kaliachak-1l (-.62Per cent), Gazole (16.67 Per cent). It is mentionable fact that Kaliachak-Il recorded 29.01 per
cent population growth during 1991-2001 while negative growth rate observed in this block during 2001-
2011.Kaliachak-lIblock is devastated by recurring flood and shifting of river course as a perennial
phenomenon and because of it many people from Kaliachak-1l migrated to other parts of the district as well
as to neighbouring districts. Moreover, in 2001, the population of 18 disputed villages (actually situated in
Jharkhand) were enumerated as the population of Malda district (W.B.) in which 17 villages with more than
53999 populations were belong to Kaliachak-II(Census, 2001).

Table 3
Malda District: Regional Variations in Population Growth (1991-2011)
Sl. No. CD Blocks \ Decadal Growth Rate (Per
Total Population
cent)
1991 2001 2011 1991-2001 | 2001-2011

1 Harishchandrapur-I 129829 162406 199493 25.09 22.84
2 Harishchandrapur-I| 157077 198039 | 251345 26.08 26.92
3 Chanchal-| 143238 174204 204740 21.58 17.53
4 Chanchal-Il 132697 165192 205333 24.49 24.30
5 Ratua-| 173655 217356 275388 25.17 26.70
6 Ratua-Il 125762 160904 202080 27.94 25.59
7 Manikchak 177572 214127 269813 20.59 26.01
8 English Bazar 180434 226236 274627 25.38 21.39
9 Old Malda 132999 131255 156365 -1.31 19.13
10 Habibpur 168397 187650 210699 11.43 12.28
11 Bamangola 107579 127252 143906 18.29 13.09
12 Gazole 233139 294715 343830 26.41 16.67
13 Kaliachak-I 243787 310935 392517 27.54 26.24
14 Kaliachak-II 163871 211406 210105 29.01 -0.62
15 Kaliachak-III 214721 284376 359071 32.44 26.27
English Bazar ( M) 139204 161456 205521 15.99 27.29

Old Malda (M) 13021 62959 84012 383.52 33.44

Malda District 2637032 | 3290468 | 3988845 24.78 21.22

Source: Author’s own calculation based on i) Census of India, 2011, West Bengal, Series-20, Part-XII-A, District
Census Hand Book, Malda: Village and Town Directory p.43. andDistrict Statistical Hand Book, Malda, 2004,
Government of West Bengal, (2007). Table, 2.3, p.12.
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Il. Areas of Moderate Growth Rate (20.51-25.50 Per cent):

According to the decades of 1991-2001, six blocks like Harishchandrapur-I (25.09Per cent), Ratua-I
(25.17Per cent), Chanchal-I (21.58Per cent), Chanchal-11(24.49Per cent), Manikchak (20.59Per cent), English
Bazar (21.29Per cent) have recorded population growth between 20 per cent to 25 per cent while during
2001-2011 there are three blocks namely English Bazar (23.85Per cent), Chanchal-Il (24.30Per cent), and
Harishchandrapur-1 (22.84Per cent). Being a Headquarter of the district English Bazar already saturated with
its population which leads to moderate population growth. Similarly Chanchal-Il and Harishchandrapur-I
being home to purely agrarian society cannot afford to high growth rate.
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Figure 2: Regional Variation in Population Growth (1991-2011)

lll. Areas of High Growth Rate (225.51 per cent):

During 1991-2011six blocks such as Harishchandrapur-Il, Ratua-l, Ratua-ll, Manikchak, Kaliachak-I
and Kaliachak-1ll having the growth rate of 25.51 per cent or above fall under the areas of high growth rate.
There are several reasons behind the higher growth rate of population in these blocks which have, extensive
agricultural land, deep fertile alluvial soil, available source of irrigation facilities which increases the carrying
capacity of the land hence support large number of population and agrarian families need large family so
that they can do their agricultural activity by themselves. Besides these, mass ignorance, illiteracy especially
female illiteracy and unawareness regarding negative impact of the population explosion arethe reasons
behind the higher growth of population. Kaliachak-l is the developed block in terms of economic
development. According to 2011 census, the eleven large settlements has been treated as Census Towns
which have a great pulling effect over the rural population of neighbouring blocks due to new employment
opportunities.
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CONCLUSION AND SUGGESTIONS

From the preceding discussion on trends and spatial pattern of population growth in Malda district
we may conclude that growth rate in population in Malda district is still quite high of 21.22 per cent as
compare to stateand National’s average of 13.84 and 17.70 per cent respectively according to the last
decade (2001-2011). Though, it is the matter of satisfaction that the growth rate of population in Malda
district is declined by 3.56 per cent points during the last decade (2001-2011) than the preceding decade
(1991-2001). It is positive sign for the demography of Malda that the population growth rate started to
decline from 1981census and the same is continued up to the last census i.e. 2011. In 10 out of 15 C.D.
blocks a decline in growth rate oftheir population during 2001-2011 was recorded over the preceding
decade. Though the overall growth rate in population in the district is continue to decline but in 6 out of 15
C.D. blocks was recorded more than 25 per cent decadal growth rate in the last decade and as a result of
which about 6 lakh populations added to the total population of Malda district in the last census (COI, 2011).
This rapid population growth and huge number of existing population exerts tremendous pressure on the
public infrastructures and economy of the District that is why it is urgent need to arrest this rapid population
growth for the present and the future benefit of the district.

The population of this district is rapidly increasing mainly due to high fertility and low mortality and
to some extents due to immigration. If the wide gap between the fertility and mortality rate will bring down
by the reduction of fertility rate, the rapid growth in population will be lowered and the number of
population will be stabilized within a short period of time. The following measures will reduce the fertility
rate hence the population growth of the district-

1) llliteracy is the deep rooted problems in the district. Followed by the North Dinajpur (60.13Per cent)
Malda district occupied last position in terms of literacy rate. The district’s literacy rate is only 61.73 per
cent wherein the male literacy 66.24 per cent and the corresponding figure for the females is only 56.96
per cent only. From the various literatures and survey we come to know that there is a negative
correlation between the level of literacy and the number of births. So, illiteracy must be reduced from
the district and for the eradication of illiteracy the state government and the district administration must
implement the scheme of ‘Sarva Shiksha Abhiyan(SSA)’, ‘Universalization of Elementary Education(UEE)’
etc. properly.

2) The government should given emphasize on education especially on women education and the women
must be learned about scientific knowledge of family planning.

3) National Family Planning Programme which is adopted by the Ministry of Health and Family Planning,
Government of India, must be followed properly by the district administration of the Malda District.

4) Delay marriage should be promoted and it must not be less than 18 years and preferably 21 years for
girls and 25 years for boys.

5) The unemployment is the basic problems of the district. According to 2011 Census, the average work
participation rate in the district is only 38.55 per cent in which 26.35 per cent belongs to main worker
while 12.21 per cent belongs to marginal worker. The female work participation rate is very poor. The
average female work participation rate is only 23.30 per cent in which only 10.28 per cent treated as
main worker and 76.70 per cent females are completely unemployed. The women must be encouraged
for the participation in gainful economic activities.

6) Information and education campaigns regarding birth control measures, and small family norms should
be organized at the grass root levels.

7) Universalization of the fertility regulation and diversification of health care providers is very essential.

8) More than 40 per cent people in the district belong to BPL category. Poverty is cause of malnutrition,
hunger, deprivation, illiteracy, poor quality of life and consequent low level of human development.
There is an inverse correlation between the standard of living and the fertility rate (Chandna, 2009).
Therefore, initiatives should be taken to create new employment opportunities for the eradication of
poverty.
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9) Birth control depends upon the people’s knowledge about birth control and the availability of
contraceptives (Cox, 1976.). So, birth control contraceptives along with the birth control knowledge
should be provided at free of cost at the village levels through the Sub-Health Centre (SHC), Block
Primary Health Centre (BPHC) and Rural Hospitals.

10) The Self-Government institutions like Panchayats, Municipalities can take some accountability to arrest
the rapid population growth by adopting various awareness programmes.

The combined effect of the above suggestions may be able to reduce the rapid growth of population
of the district. Moreover, the awareness among the common people about the negative impact of
population explosion and the implementation of strong population policy of the government can check the
rapid population growth and population explosion.
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PREFACE

Special education encompasses a wide spectrum of disabilities
and learning difficulties, each requiring specialized teaching
approaches and support to help individuals reach their full potential.
In special education, the Individualized Education Plan (IEP) is a
crucial tool. It’s a personalized document outlining a student’s
specific needs, goals, and the support they’ll receive. Special
education teachers and related service providers work collaboratively
to implement strategies and accommodations tailored to each
student’s unique requirements. Inclusion is another important
concept in special education, promoting the integration of students
with disabilities into regular education classrooms whenever
feasible, with appropriate support. The field of special education
continues to evolve with research and advancements in teaching
methods, assistive technology, and understanding of various
disabilities. The goal is to provide all individuals with equitable
opportunities to learn and succeed, regardless of their disabilities
or learning difficulties.

For a long period, academics around the world have relied on
the discipline specific system of generating and imparting knowledge.
Special educational needs (SEN) and disability quite often, but not
always, overlap and interconnect. Children and young people can
have SEN but no disability and vice versa. While others may have
both, which can mean they have complex needs. “A child or young
person has SEN if they have a learning difficulty or disability
which calls for special educational provision to be made for him or
her. A child of compulsory school age or a young person has a
learning difficulty or disability if he or she: has a significantly
greater difficulty in learning than the majority of others of the
same age or has a disability which prevents or hinders him or her
from making use of facilities of a kind generally provided for
others of the same age in mainstream schools or mainstream-post



(Vi)
institutions.”. This book will set out to explain the relationship

between disability and special educational needs bridging diverse
communities of the humanities and social sciences.

Prof. (Dr.) Shauli Mukherjee
Mr. Amal Sankar Mukherjee
Mr. Pranay Pandey
Ms. Parama Kundu
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SCHOOLS
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Introduction

“All human beings are born free and equal in freedom and rights”
and “recognition of the fundamental dignity and equal and inalienable
rights of all members of the human family” is essential in today’s
world to realize the dream of an equitable modern society (UDHR,
1948). Differently-abled individuals, persons with disabilities, and
even the disadvantaged and disadvantaged segment of our
community are all examples of disability, which is a socially developed
term. About differently-abled individuals, the world has various tales
and the collective notions compel them to be socially persecuted and
left uncared for, disregarded, and humiliated for no reason. Earlier
it was thought that these people were the result of immoral deeds
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done in their previous lives, and as a result of this belief, they had
remained uncared for and treated as futile and disgraceful human
beings for centuries. However, with the evolution of global socio-
cultural and socio-political transformations, as well as the successful
inclusion of human rights at national and international levels, multiple
pathways have been created for ensuring equal dignity and inalienable
rights for these individuals in society. People started coming forward
with a fresh mentality to make this world also habitable for these
people to live with equal rights and dignity, and helping them realize
their dream through self-realization and actualization in the milieu
of equipped available facilities in educational institutions. The
international community, including India, opposes the inhumane
treatment of disabled children and demands that they be permitted
tolive in an inclusive, democratic society with equal rights and dignity.

Education is recognized as a human right in the Universal
Declaration of Human Rights, the United Nations General Assembly
Charter, and the United Nations Convention on the Rights of the
Child. The Universal Declaration of Human Rights (1948) asserted
the absolute proclamation, defense, and promotion of these people’s
inalienable rights, and urged nations to make efforts to give equal
rights and dignity to these people, as well as to take steps for their
socioeconomic and sociopolitical upliftment. Furthermore, the Asian
Human Rights Commission (1986) called for making laws that would
allow these people to live their lives in their way, with equal rights
and dignity. In this context, education has been widely regarded as
an important way of realizing the dream, as it is the most influential
tool for changing the world in terms of removing various forms of
oppression as well as socially institutionalized prejudices and dogmatic
beliefs (Mandela, 2014). It is seen as a source of hope for their overall
well-being and advancement in society. It assists them in realizing
their inherent potential and achieving their goals. There are numerous
methodological viewpoints on educational initiatives, such as special
education, integral education, and inclusive education towards
mainstreams. And inclusive education is one of those, which is
emerging and also emphasized in the New Education Policy, 2020.
However, different reports and research studies provided evidence
on the problems and challenges faced by students with special needs
in the inclusive system of education (Mitiku et al., 2014; Suleymanov,
2015; Bhat & Geelani, 2017; Sharma, 2017; Parveen & Qounsar, 2018;
Allam & Martin, 2021). This chapter provided theoretical
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constructions of inclusive education and its conceptual distinctions
between special education and integral education. It also endeavored
to identify the issues and challenges faced by students with special
needs in Indian inclusive education systems.

Approaches to Education for Students with Special Needs

In various socio-geo-strategic contexts, three different
methodological approaches are being adopted to educate children
with disabilities: special education, integral education, and inclusive
education. These three main approaches are designed to help students
with special needs in an enabling learning school environment where
they can use their full ability to change their fate. Education up to
date is considered one of the most vital interventions that have the
potential to address the crisis faced by these children to maintain
their everyday lives in a society parallel to the so-called normal human
beings with equal rights and dignity. The educational institution is a
social measure that helps to correct our society’s defective behaviors
and put them into the mainstream of human civilization.

Special Education

This was the prior definition of the predominant school system
for autistic children. In India, it is an exclusive and institutionalized
framework that has prevailed. Special education in an institutionalized
residential education, which attempts to promote a learning
environment for children with special needs in isolation in different
schools built explicitly for these groups only, is seen in most cases.
They are unable to attend a school for normal children in a natural
environment. This style of education finds it impossible to provide
disabled children with holistic learning opportunities, instead leading
them to a life of social isolation and segregation. For educating these
children with special needs, trained specialists and experts in special
education are recruited to look after them and educate them. In India,
there are many schools for people with disabilities exclusively
designed for them. Presently, there are more than 3000 special schools
for children with disabilities operating across the nation. Out of these,
about 900 have institutions specifically for the deaf, 400 have
institutions for the blind, 1000 have institutions for the mentally
retarded, and the remaining 700 have facilities for children with
physical disabilities (Vikaspedia, 2020). Such educational institutions
develop a separate world of disabilities, as there are rare opportunities
for special-need children to socialize with normal children in natural
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settings. However, it has been playing a significant role in providing
a platform for residential teaching-learning experiences and taking
care of these socially disadvantaged people who once used to be
considered as the expression of their sinful deeds committed in the
past life and a sign of mishap to society.

Integral Education

Integral education is another methodological approach towards
the education of children with disabilities that has arisen as a response
to the segregated approach of institutionalized special education,
which is specifically tailored for children with disabilities in an
excluded atmosphere detached from the rest of society and would
be supporting children’s school-based comprehensive learning
experience. In India, integral education refers to the inclusion of
disabled children in regular schools with separate classrooms,
teachers, and educational programs, as well as the unique opportunity
to attend a few classes in typical classrooms with normal students.
Also, it is often sensed as only the physical integration of these
children with disabilities in schools without having provision for
attending class with normal students in the same classroom. In the
school climate, those students are taught in a separate classroom by
teachers skilled in special education and have little enhancement in
participatory learning with normal students in the same educational
settings. This system is, of course, able to facilitate normal school
learning experiences for students with disabilities. However, this
approach finds it challenging to facilitate a holistic learning school
experience for these children.

Inclusive Education

According to the National Education’s Ministry Regulation
(Ministry of National Education), “inclusive education is an
educational system that provides opportunities for special needs and
talented students to pursue education at mainstream schools along
with other neuro-typical or ‘normal’ students.” This methodological
perspective of inclusive education has emerged as a strong stand for
integral education and to the response of national and international
human rights of equality, respect, dignity, and inalienable rights of
allindividuals. This approach offers the complete inclusion of children
with special needs in normal schools in companion with normal
students with the same teachers, instructional programs, and
evaluation criteria in the same classroom. In this system, students
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with disabled are allowed to live normal school participatory life
and acquire both scholastic and co-scholastic school experiences along
with normal social participation. It also attempts to facilitate a holistic
learning experience for them, ensure they realize their potential, and
boost the development of an integral personality in an inclusive
setting.

Issues and Challenges to Inclusive Education

Children with disabilities are drawn into mainstream education
through the inclusive education system. The road to achieving this
inclusive education, however, is complex. The inclusion of children
with disabilities in educational institutions does not guarantee a
comprehensive learning experience. In India, students with special
needs are permitted to enroll in regular schools under the
constitutional provisions of the RCI Act of 1995 and the RTE Act of
2009. Although this has had some success, it does not guarantee that
students with special needs will have a fitted school atmosphere
appropriate for their educational needs. These children face a range
of difficulties and challenges in multiple dimensions, such as social,
academic, mental, and psychological, which hinder their full
participation in school-based comprehensive learning experiences.

The thematic analysis brought out findings related to issues,
problems, and challenges faced by children with special needs, which
were grouped into different themes as follows:

Enrolment in Schools

The greater difficulty in trying to gain admission is faced by
disabled children who want to attend inclusive schools. The majority
of inclusive schools reportedly accept students with only modest
disabilities. Also, they appreciate it when parents are prepared to
shoulder more obligations for their wards. Another obstacle to
admittance is parents’ inability to pay costly tuition, especially in the
case of private schools. The UDISE and UDISE+ data on enrolment
showed persistently low and almost static enrolment of children with
disabilities over the years. In 2013-14, the enrolment for children
with disabilities in school education was 1.1 percent out of the total
number of students enrolled. This declined to 0.9 percent in 2018-19,
despite adding new impairment (Pandit, 2021).
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Attitude of Teachers

Regular teachers usually possess two mindsets that influence their
acceptance and dedication to adopting the inclusion of children with
special needs (Oluremi, 2015; Gallego-Ortega & Rodriguez-Fuentes,
2021). First of all, regular teachers believed that trained teachers
should handle students with impairments. Second, they considered
children with impairments a “disturbance” in the classroom and ‘the
source of diversions’ that prolonged the course length. As a result,
they often decide to ignore them and concentrate instead on carrying
out their instructional preparations, which are not based on
individual-specific needs.

Classroom Size

The high teacher-student ratios in inclusive schools provide
another difficulty. Usually, there are between fifty and sixty children
in an average classroom. A teacher cannot manage such a large number
of diverse students. With so many children, it becomes challenging
for children to acclimatize, and sometimes children with special needs
feel strange in a normal classroom (Zarghami & Schnellert, 2004; Arico,
2011; Bondebjerg et al., 2021).

Curriculum as a Barrier

The curriculum is one of the main barriers to developing an
inclusive system in any educational system (Bhatnagar & Das, 2014;
Hanreddy & Ostlund, 2020). The curriculum in our country is not
able to accommodate the needs of a wide variety of learners. It offers
limited room for teachers to experiment with different teaching
methods. The knowledge-based curriculum has resulted in exams
that are too content-focused. This is another obstacle to evaluating
the academic success of children with special needs.

Physical Infrastructures

Physical infrastructure is the primary concern of India’s inclusive
education system. Itis a serious issue in inclusive education. Enrolling
children with disabilities in school does not guarantee that they will
have access to the necessary facilities for school accommodation and
successful inclusion in regular classroom settings. It denoted structural
transformation and change in existing institutions to equip all kinds
of children. In this context, many initiatives were taken, such as Sarva
Shiksha Abhiyan (SSA), Mid-Day Meal, Minimum Learning Level,
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minimum level of available school infrastructure through Operation
Blackboard; classroom, blackboard, books, drinking water facilities,
and toilets, etc., and other necessary physical infrastructure. However,
the current research has uncovered some serious issues and difficulties
related to physical infrastructures, such as physical movement, motor
skills, and the availability of various types of learning materials as
well as learning-assisted devices and equipment.

Physical Movement or Free Motor

Physical movement, also known as the free motor, is a physical
infrastructure issue that students with disabilities face, especially those
who are orthopedically handicapped (legs) and, to some extent, blind.
According to the findings, the institution has been suffering from
the lack of a ramp or lift system for free and friendly movement
inside the institution’s premises. Also, there is an issue with organized
sitting habits in the classroom; for example, children with hearing
disabilities or low vision may have benefited from special
arrangements in formal classrooms and the availability of a
whiteboard for greater feasibility and visibility. Also, due to a lack
of effort and support from schools, students often observe challenges
in getting from home to school and vice versa. Students lack the
tools and knowledge required to engage in community events and
cultural school activities.

Unavailability of Learning Materials

Learning materials of various styles, formats, and learning-
assisted audio-visual devices that are essential for the successful
learning of students with disabilities in today’s educational institutions
are in short supply. The study discovered an acute scarcity of learning
materials and audio-visual learning-assisted devices, such as Braille
and figure printed books for the blind, as well as audio and visual
infrastructural issues for blind and hearing-impaired children in an
inclusive education system. The availability of audio or audio-visual
lectures for blind and deaf students is lacking in many institutions.

Untrained Teachers

According to the report, there is a severe shortage of qualified
and well-trained educators who are capable of teaching in an inclusive
classroom system. And as a result of a lack of expertise and experience,
preparation is inadequate and ineffective in developing classroom
instructional programs and strategic methodologies that enable



88 Disabilities and Learning Difficulties in the Spectrum of Special Education

students to experience classroom teaching. It was also revealed that
there is often a lack of needed teachers, especially in special education,
as well as a lack of handwriting for blind and orthopedically
handicapped students (Sharma & Deppeler, 2005; Bhatnagar & Das,
2014; Mprah et al., 2015).

Social Acceptance and Emotional Adjustment

According to the findings of the research, students with
disabilities have been reporting cases of bullying at school regularly
(Wiener, 2002; Martinez & Semrud-Clikeman, 2004; Odom et al., 2006).
They are often denied access to peer groups or inclusive social
interaction. Owing to not-so-comfortable socio-economic and socio-
learning school settings, students with disabilities have developed
mental health issues such as depression, stress, and anxiety. It has
been identified that the existing educational framework does not
encourage an atmosphere conducive to inclusive education for
students with various types of disabilities.

Peer Pressure

Since they are closest to one another, peers at school significantly
impact the lives of children with disabilities (Thompson et al., 1994;
Luciano & Savage, 2007). Children who have impairments are
frequently targeted for bullying and teasing by their peers. All kinds
of disabilities share this susceptibility to bullying. As a result, a key
obstacle to full social participation at school for students with
impairments is a negative peer attitude.

Discrimination and Social Marginalization

Due to widely held beliefs that educating people with disabilities
is pointless and fruitless, disabled individuals are socially shunned
by non-disabled people in inclusive settings. Many people are
marginalized due to other factors like caste, gender, and poverty.
Negative perceptions and social exclusion lead to social prejudice,
which breeds isolation and creates barriers to the inclusion of children
with special needs (Bakhshi et al., 2017; Priyanka & Samia, 2018).

Economic and Moral Support

Due to financial constraints, students with disabilities suffer
mentally and do not make an effort to stay in school, according to
the study (Kalyanpur, 2008; Ahmad, 2012; Das & Shah, 2014). They
struggle to obtain the necessities for their survival and to maintain a
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regular school schedule. It is also reported that they have moral
support only by name. It has been repeatedly reported that schools
are not responsible for providing financial support for these children,
with the governmentonly providing a small amount that is insufficient
to cover their needs for motor movement and learning aids.

Constraint of Resources

Inclusion faces significant obstacles due to a lack of sufficient
financial resources. Every school would need to make financial
arrangements to provide amenities like elevators, ramps, barrier-
free classrooms, restrooms, etc., to be included. Motion sensors for
flushing toilets, automatic door buttons for opening doors, and other
forms of technology may be used. For those with disabilities, learning
resources would need to be developed. This could take the shape of
a digital library, braille books, and other visual resources for pupils
with hearing impairments, among other things. Additionally, financial
resources would be needed to retrain and certify instructors to teach
students with disabilities in inclusive classrooms. To do this, the
governmentwill need to raise its education budget to provide inclusive
environments.

Organization and Governance

To equip institutions with an inclusive educational system,
organization and governance of leadership and managerial skills and
competencies of institutions and responsible personnel play a critical
role in making infrastructures available, as well as class arrangement
competencies and individualized instructional programs. According
to the findings, engaged institutional personnel are not well-versed
and competent in this area. Similarly, numerous comprehensive and
serious issues and challenges relate to various aspects of physical
infrastructures, the availability of resourceful, competent educators,
social acceptance and emotional stability, moral support, and
organizational and governance in an educational institution. On the
other hand, a diligent attempt was consciously made for the inclusive
education system through constitutional provision, constituted
committees and commissions, and their recommendations. They
diligently intended to realize the dream of effectively including
children with disabilities in India. However, there is still a need for
a new perspective on putting initiatives into action on the ground to
have an effective outcome to the related problems and challenges.



90 Disabilities and Learning Difficulties in the Spectrum of Special Education

Discussions

The current research has revealed three different approaches for
educating children with special needs, namely special education,
integral education, and inclusive education, focusing on each system’s
constructs, strengths, and weaknesses. It highlighted differences
between applied policies in the form of rules, regulations, policy,
and services and their realistic approach to addressing problems and
challenges children with special needs face. Aside from promoting
an analytical expatiation on issues, obstacles, and programs, the study
found that while the formulated laws guarantee enrollment of
students with special needs in public schools, they do not guarantee
full inclusion and fail to facilitate a comprehensive school-based
learning experience. Children with special needs have the same right
to live in dignity as other children. A diligent effort must be taken to
uplift these children through education. The study identified several
challenges and issues faced by children with special needs, which
include enrolment, attitude of regular teachers, classroom size, faulty
curriculum, dearth of physical infrastructure, unavailability of learning
materials, untrained instructors, emotional adjustment, peer pressure,
bullying, social marginalization, economic constraint, etc.

According to Paul Feirre, a Brazilian Educationist, “Education
either functions as an instrument which is used to facilitate the
integration of the younger generation into the logic of the present
system and bring about conformity, or it becomes the practice of
freedom, the means by which men and women deal critically and
creatively with reality and discover how to participate in the
transformation of their world.” To promote such a system,
educational institutions must collaborate with other responsible
stakeholders and provide the required infrastructures, professional
educators, and learning resources. Students with special needs should
be encouraged to participate in socio-cultural school events in schools.
There must be an opportunity for them to receive financial assistance
from the government and non-governmental organizations. Different
faculty development programs, curriculum modifications, and pre-
service and in-service teacher training should be focused on catering
toindividual learners’ needs. While keeping all these in mind, attempts
may be made to inculcate socio-cultural and democratic values
amongst all students in schools. Special education and inclusive
education must be integrated into pre-and in-service teacher training
programs as compulsory. Besides, teachers must be trained in basic
skills and competencies to equip them well in inclusive school settings.
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Conclusion

The present study brought an evolving backdrop of an inclusive
education system for children with special needs. It underlined the
different types of education, which are special education, integral
education, and inclusive education, with their respective pros and
cons. The issues and challenges faced by students with special needs
have also been identified with supportive studies, which may help
responsible stakeholders to locate specific problems and thereby help
them to minimize those identified problems. Based on the findings,
it is suggested that the institutions should make every effort to alter
and improve them to ensure that the current physical facilities are
barrier-free and thus easily accessible to all students. Also,
governments and policy-makers need to develop feasible educational
policies for regular students and those with learning disabilities.
Raising awareness of the status quo of children with special needs
and establishing collaboration between parents and teachers in
particular needs to be strengthened among all interested parties.
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Aliah University
ln collaboration with
Byanjanbarna Foundation

Organizes a Two day International Seminar

Omn
“ Rethinking Modernity: Interdisciplinary Perspectives ”

11 and 12 August, 2018 Time: 10:30AM-5:30PM

Venue: Dept. of English, Park Circus Campus, Aliah University, Kolkata
Contact: 9051358301
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Call for Papers

Department of English, Aliah University, in collaboration with Byanjanbarna
Foundation, Kolkata, is going to organize a 2-day Intermational Seminar on
Rethinking Modernity : Interdisciplinary Perspectives, at the Department of
English, Aliah University, Kolkata at from 10:30 AM to 5:30 PM. on the 11™ and
12" of August,2018.

All College/University faculty members, librarians, policy makers, research
scholars are here by requested to register their names and attend the above
mentioned Seminar.

Sub-Themes —

-Rethinking Modernity

- Modernity and Bengal Renaissance

- Modermty and Films

- Modernity and the Visual Medium

- Modernity, Capitalism, Environment

- Modernity and the Woman Question

- Modernity, Ethnicity and alternative Narratives
- Modernity, Culture and Multiculturalism
- Modernity, Colonialism and Anti-colonialism
- Modermity and Literary primitivism

- Modernity and Morality

- Modernity and Ethics

- Modernity and Philosophy

- Modernity and Education

- Enhightenment and Modernity

- Social Changes and Modemity

- Modemnity and Architecture

- Music and Modemity

- Religious Studies and Modernity

- Modernity and Performing Arts



GUIDELINES FOR SUBMISSION
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Abstracts are invited in not more than 300 words, on the above sub-themes
from teachers, scholars, librarians and policy makers.

. All abstracts will be peer reviewed and evaluated before final acceptance.

3. Authors of accepted abstracts will be invited to submit and present their

papers at the seminar,
After the seminar only selected papers will be published in a volume based

on the recommendation of the expert committee.

. The length of the final submission should not exceed 2000 words, excluding

footnotes or endnotes.
The abstract and the final submission must be typed in Times New Roman,

with font size 12 and 1.5 line spacing.
The MLA style of citation (latest edition) must be strictly adhered to while

submitting the abstract and the final submission.

SUBMISSION PROCEDURE

The abstract and research paper bearing the following details shall be sent as an
attachment to bvanjanbarnafoundation@egmail.com

1. Name

2. Affiliation

3. Address for correspondence

4. Contact Details: Phone no. and e-mail ID.

6. Title of the paper



Important Dates

Last Date for Submission of Abstracts (Soft-copy): 5 August, 2018
Intimation on Selection of the Abstract; 7 August, 2018

Date of Seminar: 11-12 August, 2018, Time 10.30 am -5:30PM

How to Reach

Department of English, Aliah University, Park Circus Campus, 17, Gorachand
Road, Kolkata700014,West Bengal ,India.

From Sealdah Station: Take bus or taxi towards National Medical College .It takes
Sminutes from there to reach the seminar venue.

Whom to Contact

In case any queries/clarification, the same can be conveyed to

Dr. Sharmistha Chatterjee Sriwastav, Associate Professor and Head, Department of
English, Aliah University, Contact No : 033-23416466.

or, Dr.Debabrata Biswas by sending an e-mail
to bvanjanbarnafoundation@gmail.com or through phone. Contact number-
9051358301
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A Two Day Workshop
Ow

Elementary Linguistics and Training on'Language
Documentation

01;7 anz’.zécf
By

Department of English, Aliah University

In Collaboration with

School of Languages and Linguistics, Jadavpur
University, Kolkata

April 5-6, 2019

Venue: Department of English, Aliah University
Park Circus Campus
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Elementary Linguistics and Training on Language Documentation

Grjanz’zecf
By
Department of English, Aliah University

In Collaboration with

School of Languages and Linguistics, Jadavpur University, Kolkata
April 5-6, 2019

Certificate of Participation

This is 10 Centify TNAEMY./MSi.......ccooooiiiiiiiieee e i e e e,
of the department of ...............ccue...... Pawticipated inthe workshop
;harmistha C Sriwastav = Safiul Islam “‘;;;1:;;;;“ E;;T;‘I.;l:l;“‘

Head, Dept of English Convener Course Coordinator
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