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In accordance with the institutional policy of the Ramaiah Institute
of technology (RIT), the department of biotechnology has adopted the
outcome-based education (OBE) for teaching learning process. The OBE
model ensures well defined articulated, and validated learner centric
approaches where course outcomes have been developed for every topic
they learn and eventually the course outcomes are mapped to Program

outcomes (Pos).

Innovative teaching methodologies as listed below have been

implemented for effective teaching learning process

1. STUDENT CENTRIC LEARNING
» Design of OBE based curriculum
» Continuous internal evaluation (CIE)

2. PEDEGOGY FOR INNOVATIVE TEACHING AND
LEARNING

» Demonstration based learning

» Project based learning

» Experiential and participative learning

» ICT support system for teaching and learning

» Reproducibility / reusability & Peer review process

3. EFFICIENT FEEDBACK SYSTEM
4. SUPPORT SYSTEM FOR SLOW AND FAST LEARNER



1. STUDENT CENTRIC LEARNING:

Student centric innovative learning is primarily aimed to
implement effective teaching learning processes for efficient

implementation of outcome-based education (OBE).

Various strategies have been adopted for development,

assessment, and validation of student centric activities such as:

» Design of OBE based curriculum

» Continuous internal evaluation (CIE)

The curriculum is developed in accordance with reputed
universities/ institutions (VTU/AICTE/ UGC etc). Feedback on
curriculum is also obtained from suitable stakeholders (Industry/

alumni/ domain experts) as illustrated in Fig.No-1.

The curriculum is reviewed periodically by board of study
members (BOS) and they provide critical input. The respective
faculty implement these changes by following formal formats
(MSRIT-F700B) as shown in Fig.No-2.
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Fig.No-1 Design of OBE based curriculum
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» CONTINUOUS INTERNAL EVALUATION (CIE)

e CIE ensures the successful implementation of OBE based
curriculum.  The theory and practical performance were
measured via CIE based performance and it also set their

eligibility criteria to attend semester end examination (SEE).

e The CIE are strictly adhered with blooms taxonomy ( L1 to L5),
which facilitates students level of understanding. The outline of

CIE based evaluation is as shown in following Fig.No.3.

e The overall assessment includes classroom assessment in the
form of assignment/quiz, tutorial sessions for problem solving

skills, internal assessment exams and semester end examination.

e Faculties follow defined rubrics for assessment of other
components of continuous evaluation exams (CIE). Assignment
topics allotted for students at generally not related to the regular
curriculum, they are assigned in such a way that topic motivates
them to search relevant information using online or offline
scientific logistics.

« A prototype sample topics and Fig.No.4(a) evaluation sheet is
attached Fig.No.4(b). The continuous internal evaluation of other

components.
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Fig.No.4(a): Sample screen short representing rubrics used for evaluation of Assignment topics.
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2. PEDEGOGY FOR INNOVATIVE TEACHING AND LEARNING

Demonstration based learning

Demonstration-based learning rigorously adopted in the curriculum to
Impart basic or complex concept related to theory, practical or
research-based projects. Few examples related to demonstration-based

learning listed below
» Rainwater harvesting system prototype as shown in Fig. 5(a).
» HPLC stimulation model for RT/ RTV determination Fig. 5(b).

» Demonstration of ADMET model: To orient key stages of drug

biotransformation process Fig. 5(c).

Fig.No.5(a): Rainwater harvesting prototype
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Fig.No.5(b): HPLC stimulation for demonstration learning.
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Fig.No.5(c): ADME model for demonstration based learning.
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Project based learning:

» Project based leering provides opportunity for students to
understand real world problems and work towards potential
solutions, which would be useful for society, industry, and

research applications.

» Students are motivated to take semester break vocational training /
internship. Many received Summer Research Fellowship from
INSA, INCR, Bangalore, among others. (Fig. No. 6)

» Project based learning motivate UG students to undertake hobby
projects/ research projects which imparts them essential skill sets in
specific domain along with publications as show as Screen shot Fig.
No.7
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Fig.No. 7:

1. Sidharth Saxena, T P Krishna Murthy, Chandrashekhar CR, Iavan S Patil, Abhinav Aditya,
Rohit Shukla, Arvind Kumar Yadav, Tiratha Raj Singh, Mahesh $amantaray, R Amutha (2022) A
Bioinformatics approach to the identification of novel deleterious mufations of human TPMT
through validated screening and molecular dynamics. Scientific Reports 12, 18872. Impact Factor:
4.996

2. Sidharth Saxena, T P Krishna Murthy, Vivek Chandramohan, Sai Achyuth B, Maansi, Papiya,
Das, Sineagha V. Sriraksha Prakash (2022)In silico analysis of deleterious single nucleotide
polymorphisms of PNMT gene associated with Parkinson's disease. Molecular Simulations. 48 (16),
1411-1425. https://dx.doi.org/10.1080/08927022.2022.2094922 Impact Factor: 2.03

3. Afraa Aqeel Zackria, Ramya Paftabiraman, T P Krishna Murthy, S Birendra Kumar, Blessy
Baby Mathew, Yinai George Biju (2021) Computational Screening of Natural Compounds
from Salvia pleheig R. Br. for Inhibition of SARS-CoV-2 Main Protease. Yggefos, 35, 345-
359. hitps://doi.org/10.1007/542535-021-00304-z Scopus Indexed

4. Afraa Aqeel Zackria, Bala Mohan §ivanj, Priyanka Venkatesh, Ramya Paitabiraman, S Birendra
Kumar, Parasuraman P, T P Krishna Murthy. (2022) In silico screening of Natural compounds
from Curcuma gmada Roxh for inhibition of Helicobacter pylori: Molecular docking, dynamics and
ADMET studies. Infernational Journal of Pharmaceutical Research, 14 (1), 124-
141. https://doi.org/10.31838/ijpr/2022.14.01.020 Scopus Indexed

5. Nilofer Gerald Arakal, Vaishali Sharma, Ayinash Kumar, Kavya B, Devadath N G, Birendra
Kumar, Krishna Murthy T P, Manikanta, Murahari. (2021) Ligand-based design approach of
potential Bcl-2 inhibifors for cancer chemotherapy. Computer Methods and Programs in
Biomedicine, 209 (September), 106347, Impact Factor: 5428
https://doi.org/10.1016/j.cmpb.2021.106347

6. S Birendra Kumar, Swati Krishna, Sneha Pradeep, Diyya Elsa Mathews, P Ramya, Manikania,
Murahazi, Krishna Murthy T P. (2021). Screening of Natural Compounds from Cyperus rofundus
Linn against SARS-CoV-2 Main Protease: An Integrated Computational Approach. Computers in
Biology and Medicine, 134 (July),
104524, https://doi.org/10.1016/j.compbiomed.2021.104524 Impact Factor: 4.589

7.5 Birendra Kumar, P Parasuraman, Krishna Murthy T P, Manikanta Murahag, Vivek
Chandramohan.  (2021). In  silico screening of therapeutic potentials from §rychuos, -
vomica against the dimeric Main protease (Mpro) structure of SARS-CoV-2. Journal of
Biomolecular Structure & Dynamics. 40 (17), 7796-7814.

htips:/fdoi.org/10.1080/07391102.2021. 1902394 Scopus and WOS Indexed

8. Bala Mohan $jvani, Priyanka Venkatesh, T P Krishna Murthy, S Birendra Kumar. (2021). In
sileo screening of antiviral compounds from Meringa oleifera for inhibition of SARS-CoV-2 Main
Protease using computational approaches. Current Research in Green and Sustainable Chemistry. 4
(2021) 100202. https://doi.org/10.1016/j.crgsc.2021.100202 Scopus Indexed

9. T P Krishna Murthy, Trupthi Joshi, Shivani Guonan, Nidhi Kulkarni, Priyanka V, S Birendra
Kumar (2021) In silico Analysis of Phyllanthus gmgrus Phytochemicals as Potent Drugs Against
SARS-CoV-2 Main Protease. Current Research in Green and Sustainable Chemistry, 4,
100159. https://doi.org/10.1016/j.crgsc.2021.100159 Scopus Indexed

Screen shot of hobby project research publications.
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Experiential & Participative learning:

» The experimental learning process facilitates students to learn
modern laboratory tools to improve their analytical thinking
capabilities and its practical implications for academics, higher

learning or entrepreneurship/ startups.

» Visits to industries / incubation center/ startups as shown in Fig.
No. 8 orients students about recent ongoings and motivates them to

fetch exposure from real life applications.

» Partial delivery or courses or invited talk from experts from
industry and reputed institutes motivates student to gain add on
information which will be useful to build their futuristic endeavors

(academic / research / industrial career) as show in Fig. No. 9

» The participative learning process such as NPTEL, COURSERA,
SWAYAM related courses add to their curricular credentials and
help them in their higher studies (Fig.No0.10)
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Fig. No. 8: Industry visit by student and faculty members
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Fig. No. 9: Partial delivery of courses and invited talk from external experts.
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Fig. No. 9: Add on courses (NPTL, Coursera) acquired by students
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ICT supported learning:

» Many faculty members of the department uses directly or indirectly
use ICT tool for efficient teaching learning process as summarized in
Table No.1

> For laboratory-based courses the virtual lab mode has been used to
demonstrate laboratory-based experiments as shown in Fig.No.10

» Google meet/Google Classroom: Faculty utilize the Institute adopted
commercial subscription of Google meet to conduct virtual classes
sample schedule attached Fig.No.11. The video recording option enable
students to have access to pre-recorded sessions. Google Classroom is
used to streamline the process of sharing files between teachers and
students, distributing, and grading assignments.

» Zoom communication: Alternatively Zoom communication platform
have been used by the faculty members of the department for an
efficient teaching learning process.

» Edmodo: Edmodo is an online tool with several user-friendly options
such as sharing and review of course contents, assignments etc. Faculty
members use this platform for conduction on online test, quiz and
evaluation of student performance as screen shot attached Fig.No.12

» Impartus: The Institute subscribes to Impartus, which provides a lecture
capture solution that enables automatic audio-video

screen shot attached Fig.No.13
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Table.No.1: Consolidated information related to innovative teaching tool used by faculty

Name of the Faculty

Contineo video Lecturing

Experiential and

Online Classes (G-meet,

Online Class Material

Animation / PPT

Online Evaluation (Edmodo/G

Virtual labs and

Member Classes (Y: Yes) participant tive learning Zoom etc) (Y: Yes) Upload on / Any other relevant tool oogle Microsoft form) Feedback
Institutional website used
(Y: Yes) (Y: Yes) (Y: Yes
(Y: Yes) (Y: Yes)
Dr Chandra Prabha v v v v v v
MN
Dr. Bindu S Y Y Y Y Y
Dr. Dhamodhar Y Y Y Y Y Y
Dr Ahalya N Y Y Y Y Y Y
Dr. Y.S. Ravikumar Y Y Y Y Y Y
Dr. Prabha.M. Y Y Y Y Y Y Y
Dr. Lokesh.K.N Y Y Y Y Y Y Y
Dr. Samrat K Y Y Y Y Y Y Y
Mr. M. Gokula Krishnan v v v v v v
Dr. Bhavya S.G Y Y Y Y Y
Dr. T.P. Krishna Murthy v v v v v v v
Dr. Abhijith S.R. Y Y Y Y Y Y Y
Dr. Roshni Ramachandran v v v v v v
Dr. Priyadarshini Y Y Y Y Y Y Y
Dr. Sharath R Y Y
Dr. Sravanthi V. Y Y Y
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) Virtual

— =0 Friction in Pipes
FRICTION IN PIPES
Objective:

To determine the friction in pipes.
Apparatus used:

Pipes having different diameter connected to a differential manometer, a collecting tank, stopwatch,
scale.

>

© 2016 - 2022 SOLVE - The Virtual Lab @ NITK Surathkal, Department of Water Resources & Ocean Engineering

Fig. No. 10: Virtual lab conduction
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3. REPRODUCIBILITY & REUSABILITY OF RESOURCES AND
PEER REVIEW PROCESS:

» The faculty members and department students are actively involved in
using available resources as part of the continuous or advanced teaching-

learning process.

» For example, the Impartus video lecture platform is used to record and
distribute the resources to the students for current academic use or

repository purposes as shown in screen shot Fig.No. 14(a)

> Institute is also enrolled for National Digital Library of Indian (NDLI),
which provides an extensive resource to the students and faculties such as
textbooks, articles, video lectures, question papers etc., which provides a

perfect platform of reusability of resources.

» The course contents related to different subjects are available for the
student in form of recorded Impartus video lectures or faculty YouTube
channels or FileZilla online repository system as show in in Fig.No. 14(b,

c), respectively for reusing or reviewing during examination time.

» The department of Biotechnology home page provides subject wise link
for theory and practical courses contents which are available at following
link: https://www.msrit.edu/study-material/biotechnology.html as shown
as Screen shot Fig.No14.(d)
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RAMA'AH Department of
Institute of Technology | BIOTECHNOLOGY

E-Content for Theory Courses

Programme: B.E. Biotechnology

Course Code | Course | Link
SEMESTER-IV

BT42 Heat and Mass Transfer Click here

BT43 Biochemical Thermodynamics Click here

BT44 Genetics & Genetic Engineering Click here

BT45 Bioanalytical Techniques Click here

BT46 Biophysics & Structural Biology Click here
SEMESTER-VI

BT6&1 Enzyme Technology Click here

BT62 Upstream and Downstream Process Technology Click here

BT63 Bioprocess Control and Automation Click here

BTEO4 Food Biotechnology Click here

Click here

BTEOS Metabolic Engineering Click here
SEMESTER-VIII

BTE13 Forensic Science Click here

BTE14 Research Methodology Click here
Open Elective

BTOEO1 Principles of Food Processing and Preservation | Click here

(d)

Fig.No.14 (a-d): Screenshot depicting course content repository for review and reusability (a)

Impartus, (b) YouTube channel, (c) FileZilla repository (d)E-contents of course material
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4. EFFICIENT FEEDBACK SYSTEM
»As a part of innovative teaching learning process efficient feedback
system enables the faculty at Department of Biotechnology to amend or

improvise the existing teaching learning process.

» The feedback received through the stakeholders like employers, alumni,
parents, industry experts, researchers in academia enhances the teaching

learning process and contributes to improving the curriculum.

» The following links are used for to amend or to improve the existing OBE

based as shown in Table.No-2

>
Table.No-2: List of link used to obtain feedback from different stakeholder
Feedback link Semester

Alumni Survey: https://forms.gle/Lo2vu5ypQqpZgins5

Parents Survey: https://forms.gle/qPgzoL PiivMwURWVA

Graduate Survey/Student https://forms.gle/9ftiFiShasSADJ5m9

Survey:

Virtual Lab (BTL48): https://forms.gle/CMvUzHUWA9qvSjhU6

Employers Survey: https://forms.gle/1YvPgoTDuZwURKyk9
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» Course end survey is conducted to check whether the course outcomes are
achieved. A set of questions are designed based on the course outcomes
to conduct the survey for each course (both theory and practical). A sample
of the feedback form/ response sheet attached as shown Fig No.15 (a) The
results obtained will be part of the indirect survey and will assist the

faculty in identifying the gaps in CO attainment and take necessary action

» Students' feedback was collected for further improvement of mode of
delivery for ease of review of online class contents. A sample feedback

of curriculum and virtual lab as show in Fig.No. 15(b)

% RAMAIAH :3
nsiute o Tochnsiosy

o Home Notice-Board Proctorship Change Password Logout
continie

Create Feedback

Select Term Odd tem 201 v
Feedback Type Course Feadb: v
Courss code B733

Bioprocess P
Course Name TR

Calculations

Delete Question
Feedback Questions alread: d to th se
Course Feedback Questions mapping with Cos (based on questionnaire)
1 Able to acquire knowledge on fundamental concepts of chemical process calculations o
) Strongly agree 2) Agree 3) Moderately Agree 4) Neither agree nor disagree 5) Disagree
(5.00) (4.00) (3.00) (2.00) (1.00)
2 Able to calculate concentrations of mixtures and solutions N
1) Strongly agres 2) Agree 3) Moderately Agree 4) Neither agree nor disagree 5) Disagrae
(5.00) (4.00) (3.00) (2.00) (1.00)
3 Able to conduct material balances around steady- state single-unit processes without chemical reactions St

(@)
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irtual Lab Feedback Form - Unit Operations
ab (BTL48)

8 responses

)
7
Experiments Performed @ Copy
48 responses
Friction in Pipes| 12(25%)
Venturimeter 13 (27.1%)

Both the above, 39(81.3%)
Diffusion of organic vapour 1(2.1%)
in air|
Single tray dryerjJli—1(2.1%)
0 10 20 30 40
Please tell your agreement with the following [_D Copy

I Excellent WM VeryGood WM Good M Average [l Needs improvement

To what degree was the actual  The theory and Procedure were The results of simulation/
fab enivronment simulated found to be heipful experiment were easily

(b)

Please answer the following questions [D Copy
W Yes Wl No
40
20
0
« w w
o® o oY ) o o
0‘“ 0“"* o o oot 00\\0
How would you rate the experience of using virtual labs to conduct LD Copy

experiments (On a scale of 1 to 10 where 1 being minimum and 10 being
maximum)

48 responses
15

10 (20.8%)
9(18.8%)

10 8(16.7%)

Fig.No.15a-b: Feedback for course end survey (a) and virtual lab Feedback form.



5. SUPPORT SYSTEM FOR SLOW AND FAST LEARNERS

» As a part of teaching learning process substantial support system
enables slow leaner to improve their curricular activity and
provides additional credentials for faster learner.

» The student support system for slow learners and fast learners

adopted by the Department is shown in Fig. No .16

Student support System

Slow Learners Fast Learners

Remedial classes are conducted
after first CIE test Participate in competitions
Encouraged to participate in

Proctor mentors and monitors the conferences and present papers

students academic performance
Mentored to register for BE

Proctors interact with parents and (honours) program under VTU

appraise them of their Wards

PIOGIOSS. Mentored to apply for courses in

NPTEL and Coursera
Students are also counselled if need

be by the counsellor appointed by Publish research articles in
Institute journals with faculty

Fig.No. 16. Student support system for fast and slow learners.
» The fast learner or students with CGPA actively take up NPTL as an add on

certification course. Student also enrolled and awarded with reputed INSA, INCASR

and International fellowship as shown screen shot Fig.No. 16
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Fig.No.

16 : Screen shot of Fellowship and International internship award list
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Fellowship bR o Batch/USN Tnstitution Term
student
[Rajarajeshwari Medical College.
[Bangalore Tune-August 2022
Nimsha Kamala [2019-2023
Tune-August 2020
Shivani Gunnan [2017-2021 IISER., Mohali
Sivani Bala Mohan North-Eastern Hill University, Shillong
2017-2021 Tune-August 2020
|Amity Institute of Molecular Medicine
[Privanka V land Stem cell Research, Uttar
2017-2021 [Pradesh Tune- August 2019
ICSIR.-Indian Institute of Toxicology
Ivotht Guruprasad  [2017-2021 [Research, Uttar Tune- August 2019
INSA - =
[Pradesh
Tune- August 2019
[Pallavi AN [2016-2020 MISC, New Delhi
[National Institute of Plant Genome Tune- August 2019
Shruthi M [2016-2020 [Research. New Delhi
Tune- August 2019
[Hashvitha R [2016-2020 ISER. Kolkata
IALM Post graduate Institute of Basic  |Tune- August 2019
[Disha Suresh 2016-2020 Medical Sciences,
IChennai
lAnkita Tha [2016-2020 National Institute of Tune- August 2019
Immunohematology, Maharashtra
Srujana Kulkarni  [2016-2020 IACTREC, Mumbai Tune- August 2019
[WVidhyashree V [ndian Institution of Science Hune- July 2019
JNCASR SREP P016-2020 Et.iucatl.on and Research,
Tirupat
International [Sharanya R [2017-2021 [University of Mamitoba, Canada, Tune-August 2020
Internships USA
. Millipore Sigma, Bedford
Jaanaki
2017-2021 Massachusetts. USA June-August
Raghunath 2019




