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Introduction

Zflrullgiﬁlgablsniz :n Initiative 'of the Mi.nisftxy of Human Resource and Developmept, Govt.
~ under the National Mission on Education through Information and
Communlcatlons. Technology (NME-ICT). This initiative provides an opportunity for all
student§ to use virtual labs free of cost. The aim to provide high quality remote laboratory
| access in Science and Engincering disciplines for students and teachers of the country and
18 applicable to undergraduate (B.Sc., B.Tech, B.E.) and post-graduate (M.Sc., M.Tech,
| M.E.) students including Physical Sciences, Biological Sciences, Chemical Sciences,
Computer Science and Electronics and Mechanical Engineering. Virtual Labs are being
| developed by consortia of 12 institutes which include Amrita Vishwa Vidyapeetham, II'T
| Delhi, IIT Bombay, IIT Kanpur, IIT Kharagpur, IIT Madras, IIT Roorkee, IIT Guwahati,
IIIT Hyderabad, Dayalbagh Educational Institute, NIT Surathkal and College of
Engineering, Pune.
Main website: https:/www.vlab.co.in/
University website: http://vlab.amrita.edu/

| Virtual Labs are new immersive e-learning environments that provide a media-rich,
| interactive user interface that teachers can use to supplement their curriculum. These labs
| are located on an open webpage that can be accessed by anyone through a web browser,
on any Internet-connected computer in the world. A variety of laboratory experiments can
be conducted virtually using animation, simulation or remotely triggered hardware.
Laboratory experiments are modeled very close to real-life experiments and when used as
a learning tool by students it allows them to learn the material more efficiently and can
make doing the practical experiments easier.

One of the challenges in science and engineering education in our country is that access to
costly lab equipment is constrained by lack of resources and geographical distances.
Virtual Labs can provide an alternative to traditional hands-on labs where labs are not

present or augment existing access to labs and experiments. Thus, Virtual Labs can extend
the use of scarce or costly equipment.

The workshop offered an opportunity for all students of PG stream to learn more about
Virtual Labs.




AIM

e

The aim is to provide a complete Learning Management System for laboratory
education where the teaching and learning experience is enriched through
simulations, additional web resources, video lectures, animated demonstrations,
and tools for self-evaluation quizzes.

OBJECTIVES

* Creating awareness about Virtual Lab project.

Using Virtual Labs for performing laboratory experimentations.
Integrating Virtual labs into teaching and learning practices.

PARTICIPANTS

Many participants ( 40 Students) from various colleges in Jaipur attended the onlme_
workshop. ,

METHODOLOGY

The workshop was conducted online through the virtual platform Google Meet Th
methodology used was live demonstration of Virtual Lab experlments"’ |
website: https://www.vlab.co.in/

The main virtual lab website (vlab.co.in) followed by hands-on practicc"by;p




Workshop Schedule

Day

Time

Activity Session

Key Person

May 10, 2023

2:00 PM - 4:00PM

Introduction to Virtual Labs

Mr. Prateek Sharma,
Mr. Chandan Kumar

May 11, 2023

2:00 PM - 4:00PM

Fundamentals of SEM

Dr. Harsha Sharma

May 12, 2023

2:00 PM —4:00PM

Virtual Lab Demonstration on
“Basics of Scanning Electron
Microscopy: Secondary
Electron and BSE Imaging
Mode”

Dr. Rekha Prajapat

May 13, 2023

2:00 PM — 4:00PM

Virtual Lab Demonstration on
“Feature Size Measurement:
Porosity, Grain and
Reinforcement”

Dr. Rekha Prajapat

May 14, 2023

2:00 PM - 4:00PM

Virtual Lab Demonstration on
“Effect of Beam Voltage on
Conducting and Insulating
Samples”

Dr. Rekha Prajapat
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Day- 01. Introduction to Virtual Labs

The inauguration was graced by the presence of Mr. Prateck Sharma,“Sr. Flc]q I:nflglif:i};f;
Virtual Labs Team, IIT Delhi and Mr. Chandan Kumar Ficld Enginccr, Vmua‘ -d.w
Team, IIT Delhi. Dr. Rekha Prajapat welcomed all the participants and gave an 'ov?rwc' |
of the program. She mentioned the need for virtual labs so that ta]l students have EQ}MI
access to quality practical and hands on experiment-based leaning. The need to bring
virtual labs to students was emphasized.

Mr. Prateek Sharma presented the project background, development phase and .

implementation phase of the virtual labs. Mr. Chandan Kumar demqnstrated various
experiments on Virtual Lab of different subjects like Physical science, Chemical
Science, etc.
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Day- 02 Fundamentals of SEM

gﬁ-{ngSh‘?FSharma, Assistant Proqusor, Department of Physics delivered al
n undamentals of Scanning Electron Microscope”. She gave
perspectlyes of Scanning Electron Microscope Technique. Starting from the
introduction, she explained about the experiment set-up, SEM instrument
Components like Electron Gun, Condenser Lens, Aperture, Objective Lens,
Detector along with working of SEM.

SEM introd U JUUCTTC

DA

of
Scanning Electron Microscopy
(SEM)

Dr. Harsha Sharma
Assistant Professor
Department of Physics
Kanoria PG Mahila
Mahavidyalaya, Jaipur
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. .
Day- 03 Virtual Lab Demonstration on “Basics of Scanning Electron

Microscopy: Secondary Electron and BSE Imaging Mode”

In this session Dr. Rekha Prajapat explained about the basics of
Scanning Electron Microscopy: Secondary Electron and BSE
imaging mode. The basic requirements for operating of SEM
the importance of Vacuum, Filament and high voltage was
explained. Through this session students were able to perform the
secondary electron (SE) imaging and also to perform back-

scattered electron (BSE) imaging. N
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Day- 04 Virtual Lab Demonstration on “Feature Size Measurement:
Porosity, Grain and Reinforcement”

In this session, the talk was delivered on microstructure of material
comprising various phases like secondary phase, matrix,
reinforcement, porosity and impurity or inclusions. The importance
of scale bar was highlighted as this s important feature than image
magnification and it was shown how to calibrate the scale bar.
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Day- 05 Virtual Lab Demonstration on “Effect of Beam Voltage
on Conducting and Insulating Samples”

This session was taken by Dr. Rekha Prajapat. In this session
the importance of Beam Voltage was explained and |
demonstrated that how it affects the imaging of Conducting
and Insulating Samples. The clarity of image was visualized
under scanning electron microscope after gold-coating of the
sample. It was also visualized to the students via practical
session on Virtual lab that sharpness of feature and that
saturation of surface no more hinders the observation of
features on the sample.
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'_F_eedback of the Workshop

Participants were requested to fill up the feedback form using Google

Form. Feedback link was shared via Google Meet chat-box at the end of

the session.

Inter-College Online Workshop On “Fundamentals
of Electron Microscope”
May 10-14, 2023

Dear Participants,

We want to thank you for participating in the Virtual Labs workshop. We would like to request a few minutes of
" your time to take this detailed survey 10 allow us use this information in enhancing the experience of using

virtual labs for other faculty members and students.

This form is automatically collecting emails from all respondents. Change settings

How would you rate the workshop?

6 responses

6

5(83.3%)

0 (0%) 0 (0%) 1(16.7%) 0 (0%)
0
|

1 2 3 4




Age Group of the Participants.
6 responses

\
A\

What are the challenges that you are facing in the laboratory teaching?
6 responses -

@ Time Constraint

@ Apparatus Errors

€ Lack of interest in students

@ New experiment that have you not leamnt

Program Content
6 responses

@ | was well informed about the objectives
of the workshop

@ The workshop was designed to my
expectations

& The content of the workshop was
relevant




What was the best aspect of the workshop ?
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