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Fig. 1. Virtual labs, MHRD 23" February, 2010 (weblink: https://www.vlab.co.in/)
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Fig: 2. Broad areas of virtual labs (weblink: https://www.vlab.co.in)
For basic sciences specially for Physics and Chemistry students’ various experiments are available under
broad heading of branches with reference books and syllabus mapping.

A) For Physics learners, under the broad heading of ‘Physical Sciences’ several experiments are
covered under more than ten sub headings. The list of experiments is available on each sub
headings which provide detail explanation about the experiment like theory behind the experiment,
procedure, stimulator, reference and feedback. Learners can get benefited by clicking on each and
every heading and avail the information. Performance of experiment is possible on clicking on

stimulator and get a hands-on experiment experience in the animated form.
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Virtual | Annitiative of
~—_| abs | Ministry of Education ;

A MoE Gowt of India Intiatve Under the National Mission on Education through ICT

HOME ABOUT US NEWSLETTER NEW LAB DEVELOPMENT BECOME

Physical Sciences

Home » Broad Areas of Virtual Labs

Labs ready for use (i]

Molecular Interactions Lab

ENTER OUTREACH PORTAL PARTICIPATING INSTITU

CONTACT US

IIT HYDERABAD here. Please click here for more A
Reference Books v Syllabus Mapping v details. Qg'/

Advanced Analytical Chemistry Virtual Lab AMRITA VISHWA
Mapping v VIDYAPEETHAM <

Syliabu

Syliabus Mapping v VIDYAPEETHAM £ e 5

[ BN
AMDITA HwaA Mm"“ﬂ

Fig. 3. Virtual labs for Physical Sciences (weblink: https://www.vlab.co.in/broad-area-physical-sciences)

Solid State Physics Virtual Lab AMRITA VISHWA
» \
]

Electricity and Magnetism Virtual Lab

Home Project Workshop Modal Centres ~ MNews & Events  Publicaions Survey ~ Contactus  Login

vyou are hers->home->physical sdiences->solid state physics virtual lab

Solid State Physics Virtual Lab

Solid-state physics is a study of rigid matter or solids. This part Includes theoretical description of crystal and electronic structure, lattice dynamics, and
optical properties of different materials.

Characteristics of Zener diode
A Zener diode is a diode which allows current to flow in the forward direction in the same manner as an ideal diode, but will also permit it to flow in

the reverse direction when the voltage is above a certain value known as the breakdown voltage

Characteristics of Thermistor
A thermistor is a type of resistor whose resistance strongly depends on temperature.A thermistor is a temperature-sensing element.The aim of

experiment is to find its characteristics and temperature coefficient of resistance.

- Resistivity by Four Probe Method

To determine the resistivity of semiconductors

B-H Curve
The lag or delay of a magnetic material known commonly as Magnetic Hysteresis. Hysteresis is the dependence of a system net only on its current
environment but also on its past environment. This dependence arises because the system can be in more than one

~ Hall effect experiment:- Determination of charge carrier density
*  The production of transverse voltage across a current carrying conductor when placed in a perpendicular magnetic field,is called Hall effect.The

voltage developed across the conductor is called Hall voltage.

Fig. 4. Virtual labs for Physical Sciences (weblink: https://vlab.amrita.edu/?sub=1&brch=282)
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Home Project Workshop  Nodal Centres ~  News & Evenls Publications  Survey ~ Contactus  Login [JNSIRSSEENCNNNN Search

you are hers->home->physical sciences—>salid state physics virtual lab->characteristics of zener diode

Characteristics of Zener diode

JZ m| 7= %

Theory | | Procedurs | | Simulator | | Assignment | | Reference | | rFeedback

Aim:
To draw the static current-voltage (I-V) characteristics of a junction diode.

Apparatuas:
Dicde, resistor, variable DC power supply, milliammeter, voltmeter, Rheostat and wire.

Theory:
A diode, in electronics, is a two terminal electronic component with an asymmetric transfer characteristics, with low resistance to current flow
in one direction and high resistance to current flow in the other direction. A semi-conductor diede is the most common type diode, which is a
piece of semi-conductor material with a p-n junction connected to two terminals.
A diode allow electric current to pass in forward direction and block current in reverse direction. The behaviour of a diode in a circuit is given
by its I-V characteristics. The shape of the curve is determined by the transport of charge carriers through the depletion layer that exist at
the p-n junction. When a p-n junction is first cretaed, diffusion of holes and electrons take place through the junction. As recombination

proceeds, more ions are created at the junction and a built-in potential is developed at the depletion zone.

If a voltage of same peolarity as that of built-in potential is applied acress the junction, depletion zone acts as an insulater, preventing
significant current flow through the junction. This is the reverse bias phenomenon.

Fig. 5. Characteristic of Zener diode
(website: https://vlab.amrita.edu/?sub=1&brch=282&sim=1522&cnt=1)

B) Similarly, for Chemistry sciences students, there are nine main subheadings, each one includes
around eight to ten experiments. In the article author wish to explore Physical Chemistry
experiments.

2 Virtual| Aninitative of

L a bS Ministry of Human Resource Development Q
rmmimoconofingameane | UNAer the National Mission on Education through ICT

HOME  ABOUTUS NEWSLETTER NEW LAB DEVELOPMENT BECOME NODALCENTER ~~ OUTREACHPORTAL  PARTICIPATING INSTITUTES ~ CONTACTUS

Chemical Sciences

Home » Broad Areas of Virtual Labs

Labs ready for use (i)

Ultrafast Laser Spectroscopy Virtual Lab INEWSIETIer IS releasea. Fiedst Uitk
IIT KANPUR here to download.

Reference Books v Syllabus Mapping v

* Various projects/ICT initiatives of
MHRD are available on the link given
here. Please click here for more

details. @/

Quantum Chemistry Lab

Reference Books v

IIT HYDERABAD

. ) il
Organic Chemistry Virtual Lab AMRITAVISHWA
Reference Books v Syliabus Mapping v VIDYAPEETHAM

Molecular Fluorescence Spectroscopy Lab _
ccnsb04-iiith.vlabs.acin IIIT HYDERAB

Fig. 6. Virtual labs for Chemical Sciences (website: https://www.vlab.co.in/broad-area-chemical-sciences)
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Physical Ch try (Amrita) Lab
ysical emistry (Amrita) Lal AMRITA VISHWA
Reference Books v Syllabus Mapping v VIDYAPEETHAM

Inorganic Chemistry Virtual L ab
Jufindex php?sub=28breh=193 ... s

AMRITA VISHWA

Fig. 6. Virtual labs for Chemical Sciences (website: https://www.vlab.co.in/broad-area-chemical-sciences)

. VALUE @ Amrita SAMRITA

SHWA VIDYAPEETHAM

Virtual Amrita Laboratories Universalizing Education

Home Project Workshop Nodal Cenitres ~  News & Evenis  Publications Survey ~  Contactus  Login

you are here->home->chemical sciances->physical chemistry virtual lab

Physical Chemistry Virtual Lab

Physical chemistry (also called physicochemistry) is the explanation of macroscopic, microscopic, atemic, subatomic, and particulate phenomena in
chemical systems in terms of physical concepts; sometimes using the principles, practices and concepts of physics like thermodynamics, quantum
chemistry, statistical mechanics and dynamics.

Spectrophotometry
To apply Beer Lamberts law to solutions and study the effect of concentration on the absorbance of a substance

Cryoscopy

To reinforce the concept of colligative properties and to study the effect of solute on the FP substances.

Ebullioscopy

To reinforce the concept of colligative properties and to study the effect of solute on the BP substances.

EMF measurement
To find EMF of the cell. To calculate the Gibbs free energy change of the cell reaction. To calculate the Equilibrium constant. To predict the
spontaneity of the cell reaction.

Determination of Viscosity of Organic Solvents
To build up the concept of Poiseuilles law and correlate the effect of flow time and viscosity.

Adcarntinn Teatharm

Fig 7. Virtual lab from Amrita University on Physical Chemistry (website:
https://vlab.amrita.edu/index.php?sub=2&brch=190)
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. VALUE @ Amrita SAMRITA

e VISHWA VIDYAPEETHAM

Virtual Amrita Laboratories Universalizing Education

Home Project Workshop  Nodal Centres ~  News & Events  Publications Survey ~ Contactus  Login [N Search

you are here->home->chemical sciences->physical chemistry virtual lab-> spectrophatametry

Spectrophotometry
AN ; o = 4 =

Theory Procedure Self Evaluation Simulator Assignment Reference Feedback
hd hd hd hd b hd L

Objectives:

1. To measure the absorbance of the sample at different wavelengths.
2. To find out the unknown concentration of the sample.
3. Verification of Beer-Lambert's Law.

Theory:

A spectrophotometer is a photometer that can measure the intensity of light as & function of its wavelength. Single beam and double beam
are the two major classes of spectrophotometers. Linear range of absorption and spectral bandwidth measurement are the important
features of spectrophotometers.

In Single Beam Spectrophotometers, all the light passes through the sample. To measure the intensity of the incident light the sample must
be removed so that all the light can pass through. This type of spectrometer is usually less expensive and less complicated. The single beam
instruments are optically simpler and more compact, znc can alse have a larger dynamic range.

In = Double Beam Spectrophotometer, before it reaches the sample, the light source is split into twe separate beams. One beam passes
through the sample and the second one is used for reference. This gives an advantage because the reference reading and sample reading
can take place at the same time.

In transmission measurements, the spectrophotometer quantitatively compares the amount of light passing threugh the reference and test
camnle For reflactanca it camnares the amonnt of liaht raflacting from the test and rafarence samnla salitians

Fig 8. Virtual lab from Amrita University on Physical Chemistry (website:
https://vlab.amrita.edu/index.php?sub=2&brch=190&sim=338&cnt=1)

In Physical Chemistry (Amrita lab) sub heading covers around ten experiments. These all experiments
explain the detail information about theory, procedure, self-evaluation, stimulator, assignment, references
and feedback. On clicking on theory, procedure, assignment and references, learners will be equipped with
all detail information about the experiment. For self-evaluation, stimulation and feedback learners has to

login or sign up free to perform the experiment by using their mail id.

VAILUE @ Amrvrita @AMRITA

=T VISHWA VIDYAPEETHAM

Virtual Amrita Laboratories Universalizing Education

Home Project Worksnop  Nodal Centres ~  News & Events  Publicaions  Suivey ~ Contactus  Login [[FESSUINIRSSSpCUSNN Search

ere->home->chemical sciences->physical chemistry virtual lab->spectrophotametry

ggéctrophotom;atry

Theory | | Procedure | | Self Evaluation | | Simulator | | Assignment | | Reference | | Feedback |

Sign in to view the content

©Only an authenticated user can view this page. Please login if you
have an account or else Sign-Up for free. H

Fig 9. Virtual lab from Amrita University on Physical Chemistry  (website:
https://vlab.amrita.edu/index.php?sub=2&brch=190&sim=338&cnt=3)
Students can perform experiments by their own after registration and taking instructions from faculty
members.

C) There are number of virtual labs for biological science students, like
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1) Bioman: It is an educational game as well as virtual labs for Biological Science students.

ENHANCED BY Google

Sponsored Links

Biology Games &

Virtual Labs! NEW! YouTube Channel
IBody_Systems A growing list of animations to help you leamn about Biology! Check it out and subscribe to
(Physiology) hear about the latest videos as they come out!

® co

What is BioMan Biology?

BicMan Biology is the fun place to learn Biclogy! Here you will find leamning games, review games, virtual
labs and quizzes that will help you to learn about cells, ecology, genstics, physiology. and much more!
Note: If you are a teacher. please check out the teacher section for ways 1o use the site to increase student

- _ engagement and leaming. Remember, everything on this site is completely FREE to use!
Evolution &

Classification

[#] @ Genetics & Meiosis
d Biology Video Games and Virtual Labs by Topic

Life Chemistry
(DNA, Proteins, etc,)

Respiration &
Photosynthesis Find out how the body works by playing fun interactive games and performing awesome Apply by
Bl virtual labs! The digestive, nervous, immune, endocrine, cardiovascular, excretory, and FEBRUARY 10

t All Cooldies”, you agree to the storing of cookies on your device to enhance site navigation, analyze site usage, and

solsies Settings ?
B Coolsi tings Accept All Cookies

Fig: 10. Bioman virtual lab for Biological Sciences (website: https://biomanbio.com/index.html)

This Bioman covers total eight biological games as well as virtual labs including physiology, cells, ecology
etc. Each group includes detail information about the topic in the animated picture form and added animated
videos to explain the topic in an easy format. At the end of topic there is a quiz through which students able
to guess their understanding about the topic.
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Biology Games &

Virtual L abs! Physiologwy

Physiology is all about the body systems and how they workl Learn about the

Body Systems N = - M =
(Ehysiology) cardiovascular, digestive, endocrine, nervous, immune and other systemsl

Cells

3  Ecolo: - - - .
= B Physioclogy Video Games, Virtual Labs &8 Activities
Evolution & Respiratory Journe
®  Classification = o >
Follow the path of oxygen and discover how the respiratory and circulatory systems work
together to keep you alivel Then follow carbon dioxide on its way out of your bodyl Learn
about the heart, lungs, blood vessels, and maore, and how they make cell respiration

possible!

[@5]# | Genetics & Meiosis

ife Chemistry
(DNA. Proteins, etc.)

7, Respiration &
Photosynthesis

Endocrine Ed

Scientific Methods

Control Ed’s endocrine glands to regulate his blood sugar, fight or flight response

sleepiness and morel You will learn about feedback loops (negative feedback) and will

need to apply this knowledge to new situations in this amusing animated experience!

FTg:r 11. Bioman virtual lab for body system (physiology) (website:
https://biomanbio.com/HT ML5GamesandLabs/Physiogames/physiology.html)

Biology Games -
& Virr%’;l Labs! Respiratory Journey

Rgay systems 3
Physiology: -

Respiratory Journey i
6 Celis d
#557 Ecology

Evolution &
®  Ciassification

";' @ |Genetics & Meiosis

——

7 Life Chemistry
(DNA, Proteins, etc,)

Respiration &
Photosynthesis

Scientific Methods

Fig: 11. Bioman virtual lab for body system (physiology) (website:
https://biomanbio.com/HTML5GamesandLabs/Physiogames/respiratory_journeyhtml5page.html)

It includes some animated videos to explain the topic in a comfortable manner like endocrine ed, conflate

immunity etc.
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Respiratory Journey

Follow the path of oxygen and discover how the respiratory and circulatory systems work
together to keep you alive! Then follow carbon dioxide on its way out of your body! Learn
about the heart, lungs. blood vessels, and more, and how they make cell respiration

| possiblel

Sy

Endocrine Ed

|Control Ed’'s endocrine glands to regulate his blood sugar, fight or flight response
sleepiness and more! You will learn about feedback loops (negative feedback) and will
need to apply this knowledge to new situations in this amusing animated experiencel

[Command and contrel your army of white blood cells to fight off viruses and bacterial Blast
them with antibodies and destroy them before they destroy the body! Learn how the
dimmune system works while having funl

Angry Aliens: Physiology

& Angry aliens are invading earth! Shoot the invaders while teaching them a thing or two
about physioclogy! Your knowledge and shooting skills just might save the world!

Rodv Svstems! Phvsioloov Quirzes

Fig: 12. Bioman virtual lab for body system (physiology) (website:
https://biomanbio.com/HT ML5GamesandLabs/Physiogames/physiology.html)

Angry Aliens: Physiology

ANGRY ALIENS

) that really need to Iéarn about Physiology...

Topics Covered: Body systems, cardiovascular (circulatory), respiratory. digestive, excretory
(urinary’).

Fig: 13. Bioman virtual lab for body system (physiology) (website:
https://biomanbio.com/HT ML5GamesandLabs/Physiogames/aaphysiologyhtml5page.html)
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It covers some games through which learners can understand the complex phenomenon behind the topic.
At the end of each and topic learners has to attempt quizzes through which they are comfortable to know

their understanding related to topic.

(DNA. Proteins, etc.) |I PET O T

N

7, Respiration &
 Photosynthesis

Endocrine Ed
Scientific Methods

Control Ed's endecrine glands to regulate his blood sugar, fight or flight response,
sleepiness and more! You will learn about feedback loops (negative feedback) and will
need to apply this knowledge to new situations in this amusing animated experience!

FjCemmand and centrol your army of white blood cells to fight off viruses and bacterial Blast
= them with antibodies and destroy them before they destroy the bodyl Learn how the

Angry aliens are invading earth! Shoot the invaders while teaching them a thing or two
about physiology! Your knowledge and shooting skills just might save the world!

Body Systems/ Physiology Quirres

Test your knowledge of genetics and meiosisl These quizzes can be submitted online to
your registered teacher. Please note: A quiz will not end until you have successfully
answered all questions

Fig: 13. Bioman virtual lab for body system (physiology) (website:
https://biomanbio.com/HT ML5GamesandL abs/Physiogames/physiology.html)

Biolo, Games
& Virt?};f Labs?! Nervous System Quiz #1

Body Systems
Physiology)

Nervous System Quiz #1

Cells

Your First Name: | |

Your Last Name: | |

Note: Once the button is clicked you cannot change your name, so make
sure it is correct!

Click here when your name is entered correctiyl!

Submit Your S

Date: 2/7/2021

0O Number correct 0 Number incorrect 0 % correct!

Fig: 14. Bioman virtual lab for body system (physiology) quizzes (website:
https://biomanbio.com/HTML5Quizzes/PhysQuizzes/nervousquizlhtml5page.html)

To attempt these quizzes, learners have to enter their name and start the test, they can submit their score
online to faculty by clicking on submit score online.

2) Learn Genetics:
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This virtual lab site has tons of multimedia activities and science laboratory experiments centred on

Biological Sciences, Genetics and Human Health.

) Learn.Genetics

GENETIC SCIENCE LEARNING CENTER

Q DONATE

Virtual Labs

[rmscsi o]
1.0

DNA EXTRACTION

DNA is extracted from human cells for a variety of reasons. Try this

0.5 virtual laboratory to extract DNA from human cells.

GEL ELECTROPHORESIS
Sort and measure DNA strands by running your own gel
electrophoresis experiment.

FLOW CYTOMETRY

[ interociive expiore |

N bR
mmmmm PCR is a relatively simple and inexpensive tool that you can use to
focus in on a segment of DNA and copy it billions of times over. See
how it works!

i

:
il DNA MICROARRAY

Scientists are using DNA microarrays to investigate everything from
cancer to pest control. Use a DNA microarray to investigate the

(N differences between a healthy cell and a cancer cell.

Flow cytometry can sort and count mixtures of tiny particles. Here,
1 you'll use this tool to get information about the cells in blood and
°f bone marrow samples.

Fig. 15: Learn Genetics Genetic Science Learning Centre
(website: https://learn.genetics.utah.edu/content/labs/)

It covers five major topics including DNA extraction, gel electrophoresis, flow cytometry etc. Each topic

covers the entire process of experiment including frequently asked questions.

J Learn.Genetics

GENETIC SCIENCE LEARNING CENTER

-

DNA Extraction

DNA is extracted from human cells for a variety of reasons. With a pure
sample of DNA you can test a newborn for a genetic disease, analyze
forensic evidence, or study a gene involved in cancer. Try this virtual
laboratory to perform a cheek swab and extract DNA from human cells.

Try It Yourself!

How To Extract DNA From Anything Living

raction
,

Biotechniques
Virtual Lab

Fig. 16: Learn Genetics Genetic Science Learning Centre
(website: https://learn.genetics.utah.edu/content/labs/extraction/howto/)
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After clicking on at a section ‘Try it yourself” learners can avail the entire process of the experiment.

Learn.Genetics o

GENETIC SCIENCE LEARNING CENTER

Home / Virtual Labs / How To Extract DNA From Anything ng

How To Extract DNA From Anything Living

First, you need to find something that contains DNA. Since DNA is the blueprint for life,
everything living contains DNA.

For this experiment, we like to use green split peas. But there are lots of other DNA
sources too, such as:

= Spinach

* Chicken liver

« Strawberries

* Broccoli

Certain sources of DNA should not be used, such as:

= Your family pet, Fido the dog
= Your little sister's big toe
* Bugs you caught in the yard

Feedback

Fig. 17: Learn Genetics Genetic Science Learning Centre: How to extract DNA from anything living
(website: https://learn.genetics.utah.edu/content/labs/extraction/howto/)

D)  Olabs is another virtual lab which is funded by MeitY Ministry of Electronics and Information
Technology. This site involves Biology, Physics and Chemistry experiments.
OLABS SAMRITA it

Funded by MeitY
(3 Ministry of Electronics and
w=anwa  Information Technology

Home About ~ In the news Workshops ~ Training ~ Registration ~ Contact us Login Languages

'o,rgf SCHOOL SYLLABUS...
_, el
o ||l || e || S || =

Fig 18: Olabs funded by MeitY Ministry of Electronics and Information Technology (website:

http://www.olabs.edu.in/)
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Olabs contains digital contents specially designed for school syllabus especially from 9™ standard to 12

standard. On Olabs school children avail the facilities of virtual experiments for physics, chemistry, biology
as well as mathematics.

S22 VISHWA VIDYAPEETHAM
Funded by MeitY

Ministry of Electronics and
wamas  Information Technology

g OoLABS SAMRITA His=

Home About ~ In the news Workshops ~ Training ~ Registration ~ Contact us Login Languages
Class 12
[
Ohm'’s law and resistance Potentiometer-Internal Potentiometer- Figure of Merit of a
Resistance of a Cell Comparison of emf Galvanometer

/25ub=18tbrch=6&sim=1478cnt 1 AC Sonometer Concave Mirror-Focal Convex Mirror-Focal

Fig. 19: OLABS from Amrita Vishwa Vidyapeeth on Physics experiments
(website: http://www.olabs.edu.in/?pg=topMenu&id=40)

Students have to choose any particular experiment and click on it. They can direct on the page where theory,
procedure, animation, stimulator, video, viva voce, resources and feedback are available. Students can
stimulate the practical and understand the concept behind the experiment.

oLABS @AMRITA e
Funded by Maeity
Ministry of Electronics and
= Mintormation Technelogy
Home About ~ In the news Workshops Training ~ Registration ~ Contact us Login Languages =
Ohm's law and resistance
= .
- Theory &) procedure B Animation €% simulator %Vld«o 0 Viva Voce g Resources Feedback
Alm:
To determine the resistance per cm of a given wire by plotting a graph of potential difference versus current, and hence to determine its resistivity.

The Theory:
what does Ohm's Law state?

Fig. 20: Olabs, Physics experiment, Ohm’s law  and  resistance (website:
http://amrita.olabs.edu.in/?sub=1&brch=6&sim=22&cnt=1)
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Ohm's law and resistance

E Theory (&) Procedure BT animation 20 simutator EPevideo Qviva Voce %Resources S0 Feedback
- e 72N &

Ohm's Law

Select the metal: M Show circuit diagram
Silver ~
Length of the wire:10cm

10 100

Diameter of the wire: 0.2mm

0.2 1
Resistance of the rheostat:1

1 100 | | [ N

Show result

Reset

Fig. 21: Olabs, Physics experiment, Ohm’s las and resistance, simulate the experiment (website:
http://amrita.olabs.edu.in/?sub=1&brch=6&sim=22&cnt=4)

As the student click on ‘simulator’, apparatus related to the experiment appears and kids has to connect by

drawing a line using mouse between two terminals.
Ohm's law and resistance

- §
H Theory w Procedure n Animation _{o\ Simulator g‘video Q Viva Voce % Resources ‘ Feedback
: S /M

e

Select the metal: [l Show circuit diagram

Silver v

Length of the wire:10cm

10 100

Diameter of the wire: 0.2mm

0.2 1

Resistance of the rheostat:1

1 100 OTGITAL ANNE=2 G161 *AL VOLTMETER
Show result

Reset

Fig. 22: Olabs, Physics experiment, Ohm’s law and resistance after connection (website:
http://amrita.olabs.edu.in/?sub=1&brch=6&sim=22&cnt=4)
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Select the metal:

Length of the wire:75cm

10

Diameter of the wire: 0.45mm

0.2

v
|
100

1

Resistance of the rheostat:1

1
[ Show result

Reset

100

e

. Show circuit diagram

09

{ H
OIGITAL AMNE™: G161 AL VOLTMETER

N\

Fig. 23. Olabs, Physics experiment, Ohm’s law and resistance, note reading after varying rheostat (website:
http://amrita.olabs.edu.in/?sub=1&brch=6&sim=22&cnt=4)

As students click on ‘show result’ result of the experiment will appear as well as if students prefer to see

graph related to readings it will appear below the instruments.

Onlir|

Volatage V(V)

0.5

0.0

-0.5

Resistivity of the wire:
1.59*10%0m

Reset

-0.5 0.0 05

Current,I{A)

ent,I(A) I| Resistance,R(£) I|
~Nam

Fig. 24. Olabs, Physics

o Login

experiment, Ohm’s law and resistance, graph plotting (website:
http://amrita.olabs.edu.in/?sub=1&brch=6&sim=22&cnt=4)
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Similarly, students can perform experiments from chemistry, biology as well as mathematics subjects also.

They can explore their subjective knowledge by repeating these all experiments and enhance their expertise

in the English subject. Under English subject students can learn prepositions, active and passive voice,

tenses, comprehension, etc

m OLABS

Ministry of Electronics and
wamas  Information Technology

Home About ~ In the news
Biology
Class 12

Study of Pollen
Germination

P |

Study of plant population

Fig. 25: OLABS from Amrita Vishwa V|dyapeeth on Chemlstry experlments
(website: http://www.olabs.edu.in/?pg=topMenu&id=41)

Workshops - Training ~

studles on Turbidity, pH
and Microbial Presence in

water

Study of plant population

Framiancs b aadear

OoLABS
Funded by MeitY
Ministry of Electronics and

wwmwa  Information Technology

Contact us Login

—
=

Study of Physical
Properties of Soil

Study Mitosis in Onion

I EoAe

Languages jw

Study of pollutants in Air

Action of Salivary Amylase

A WSH

Languages
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(website: http://www.olabs.edu.in/?pg=topMenu&id=58)

SAMRITA 3w
e SAMRITA H3=

In the news Workshops ~ Training ~ Registration ~ Contact us Login

o e =13

Learning Prepositions of Learning Prepositions of Correction and Omission

Learning Preposition of
Location Location (Picture Activity direction

Active and Passive Voice

PASSIVE AcTIVE
ro e

Fig. 28. OLABS from Amrita Vishwa Vidyapeeth on Mathematics experiments
(website: http://www.olabs.edu.in/?pg=topMenu&id=58)

E) Labster is another virtual lab for Microbiology experiments where students can explore themselves
and perform the experiments. Labster is an educational company devoted to evolving fully interactive
advanced lab simulations. This virtual lab simulation involves gamification elements such as an immersive
3D universe, storytelling and a self-assessment tool which provide natural curiosity and highlights the
connection between science and the real world. These virtual labs are being used by California State
University, Harvard, Gwinnett Technical College, MIT, Exeter University, University of New Haven,
Stanford, University of New England, Trinity College, University of Hong Kong and Berkeley among

others internationally.
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Fig. 29: Home page of Labster Virtual Lab company (website: https://www.labster.com)

Labster virtual lab covers experiments under five sections like biology, chemistry, medicine, engineering

and physics. Each section covers experiments of all branches of that subject.
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Fig. 30. Labster virtual lab, list of biology experiments
(website: https://www.labster.com/simulations/?_sft categories=biology)

Labster covers experiments of all branches like, biotechnology, biochemistry, food & nutrition,

microbiology etc.
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Fig. 31: Labster virtual labs on experiment ‘Bacterial Growth Curves: Experiment with bacterial growth’
(website: https://www.labster.com/simulations/bacterial-growth-curves/)
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Fig. 32: Labster virtual labs experiment on Physics ‘Basic Electricity: Understand how electricity works’
(website: https://www.labster.com/simulations/basic-electricity/)
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Fig. 33. Labster virtual labs experiment on Biotechnology ‘Bioinformatics: An introduction’ (website:
https://www.labster.com/simulations/bioinformatics-an-introduction/)
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Conclusion

The online teaching which initially looks like a salt mines now feels an interesting, innovating and easy
task due to the presence of variegated ICT advanced tools. This advanced technology was there but we did
not take an initiate to explore ourselves, COVID-19 has given this opportunity to search an alternative for
effective delivery of lectures especially hands-on sessions for practical. These virtual labs are very
beneficial for students as they can perform practical’s any time with all safety measures while handling fire
or any chemicals or electricity as they are performing it virtually. Students can perform practical’s; number
of times till they get satisfied as no time concern is there. These virtual labs initiatives are really a very
useful tools for sciences and engineering students. However, once the pandemic is over the system which
will evolve and will be the blend of physical as well as virtual classrooms. In fact, classroom can how be
conducted with some students present in class, while some participating through digital medium. Many
practical’s have to be in physical labs, however once conduced, students can horn their skills in virtual labs.
The assessment still remains a bigger challenge as chances of cheating are very-very high on virtual

platform.

Author has found some common short comings: -

e Number of experiments can be increased substantially.

e FAQ & Viva-voice questions are limited and should be increased

e More challenging Viva-voice questions should be added for good students

o If chat with teachers can be added (can be on paid basis), it will be boon to students

e Feedback call should be made to students for improvement (author not sure if this is done or not)
Despite the shortcomings mentioned, this pandemic will change the teaching forever and for better. | look
forward towards the end of the pandemic as a new and bright beginning, which I hope will end sooner than

predicted and we humans will come out from the crises, better and stronger.
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Abstract

Tess Onwueme is a Nigerian playwright, activist and academic who has written several plays on the themes
of marginality, formation of Black identity and racism. Her play ‘Riot in Heaven’ is performance theatre
highlighting condition of Blacks in America. The Black Everyman hero Traveler X, after a rigorous journey
from Earth, hopes to enter Heaven. Exhausted physically and mentally he staggers to Heavensgate and asks
for entry, which is denied by the gatekeepers. The focus of this paper is not Traveler X but Sojourner
Nkrumah. She occupies a very interesting space in the text which is between Heaven, Earth and Hell. This
triangulated space is considered as threshold space. The threshold was interpreted by the ancient Romans
as: a boundary line, intended to make one pause; or, a limen or porous border between two states of things.
It is an in-between place which is a ‘non-place’; only a narrow threshold from one place to another. This
paper is an attempt to relate the spatial anxieties of the marginalized in the USA, i.e. the coloured populace
and the in-between condition of the so-called ‘migrants’, especially women, in India with focus on the
situation in Mumbai during the pandemic. The disease and the ‘dis-ease’ that led to the mass exodus from
urban financial centres and its possible aftermath in the optimistic New Normal for the ‘migrants’ will be

the focus of this paper.
Keywords: Threshold, Space, Anxiety, Dis-ease, Marginality, Dialogue, New Normal.
Introduction

Most critics agree that ours is an “epoch of space”. In a speech given in 1967 Michel Foucault said, “The
present epoch will perhaps be above all the epoch of space. We are in the epoch of simultaneity: we are in
the epoch of juxtaposition, the epoch of the near and far, of the side-by- side, of the dispersed. We are at a
moment, | believe, when our experience of the world is less that of a long life developing through time than
that of a network that connects points and intersects with its own skein” (11). Bertrand Westphal opines
that the ‘spatial turn’ in cultural and literary studies took place in the aftermath of the Second World War
when societies were being restructured all over the world. History as a narrative of the progress of mankind

came to be questioned after the cataclysmic events of the war. Edward Soja pointed out that time-focused

135
Vol. I, Issue I



SOPHIA LUCID — MARCH 2022

discourses in the pre-war period masked spatial realities. A great number of philosophers and critics focused

their attention on spatial concerns in the 20th century.

Nigerian playwright, activist and academic Tess Onwueme’s play ‘Riot in Heaven’ is performance theatre
highlighting the condition of Blacks in America. The play focuses on themes of formation of Black identity
and racism, and the marginalization of women. The Black hero Traveler X, after a rigorous journey from
Earth, hopes to enter Heaven. Exhausted physically and mentally he staggers to Heavensgate and asks for
entry. Two White Americans, self-appointed guards Jefferson Lugard and Stanley Livingston, stand at the
gate and deny him entry. They claim that God has gone on vacation and they have been entrusted with the
key to Heaven. Traveler X believes them and pleads with them to accept his history of suffering as his
reward for admission to Heaven. He is a representative of Black activists and freedom fighters like Nelson
Mandela, Martin Luther King and Malcolm X.

The focus of this study is not Traveler X but Sojourner Nkrumah and the unique space she occupies in the
text. Sojourner represents the marginalized minority i.e. the blacks in America, but at the same time, her
marginalization diverges from that of X because of her gender as well. This study attempts to co-relate her
precarious position in the triangulated space between Heaven, Hell and Earth and her victimization with
the position of the so-called ‘migrants’ in Mumbai City during the current pandemic, and what might be in

store for them in the optimistically termed New Normal.

Sojourner Nkrumah is an embodiment of all the historical Black revolutionaries, women, like Sojourner
Truth, Kwame Nkrumah and Harriet Tubman, who fought for Civil liberties along with their male
counterparts. However, unlike Traveler X, she has not forgotten her own name, she owns her identity. She
occupies a very interesting space in the text, which lies between Heaven, Earth and Hell. This triangulated
space is considered as ‘threshold space’. The threshold was interpreted by the ancient Romans as: a
boundary line, intended to make one pause. Or, a limen or porous border between two states of things. It is

an in-between place which is a ‘non-place’; only a narrow threshold from one place to another.

In Italo Calvino’s novel Invisible Cities Marco Polo, the traveller, tries to describe a place he has seen to
Kubla Khan. He is frustrated because he cannot describe the place in strictly geographical or spatial terms.
Often it is the narrative, which gives meaning to a place. Similarly, this triangulated space occupied by
Sojourner cannot be described in geographical terms. Sojourner’s train, by which she presumably arrived
at Heavensgate is stalled outside the gates. The reader is not sure whether the Freedom Train by which she

travelled up to Heaven is stalled or is deliberately left there by Sojourner to suggest an alternative to the
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status quo. Because, obviously the narrative space cannot be the same as the ‘real’ place, the reader can

only construct it imaginatively.

Is transgression possible from this narrow margin of the threshold space? Transgression requires a will to
penetrate a closed and striated space, which the state apparatus will not allow easily. Transgression
sometimes is the result of a poorly negotiated transition causing turbulence. Gilles Deleuze and Félix
Guattari distinguish between two kinds of spaces: smooth space and striated space. They defined space
with two systems: one that is State-oriented and static, the other nomadic and fluid. Striated space is
gridded, linear, metric, optic, state space; smooth space is open-ended, nonlinear, intensive, haptic, nomad
space. The transgressor would have to enter the striated space to become visible and this movement of
course would create a state of uncertainty and instability. Sojourner not only occupies a non-place, she is
also forced into invisibility by the guards who ignore her presence. Traveler X acknowledges her as his

‘sistah’ the direct result of which is violence against both of them.

Sojourner suffers from triple marginalization, because of her colour, her gender and her madness. Madness
is a recurrent thread running through the text with reference to Sojourner. Her choice of the threshold as
her perch is indicative of her madness. The reader is invited to study her madness in the manner of
Renaissance playwrights who regarded madness as wisdom, and the mad person as able to see a different
perspective on life. In 1965, Michel Foucault pointed out this in his seminal work ‘Madness and
Civilization’: “The possibility of madness is therefore implicit in the very phenomenon of passion.”(21)

Sojourner is passionate (about a cause) therefore she is considered mad.

The threshold is an unsafe place as is evidenced by Sojourner’s condition. When Traveller X comes upon
her at the triangulated space between Heaven, Earth and Hell he is taken aback by her appearance. She is
dressed in torn clothes with a belt of feathers around her hips. She also cuddles a doll, which she treats as
a living baby, crooning to it and trying to feed it. There is no indication of another human presence in that
space, other than Jefferson Lugard and Stanley Livingston. The playwright peppers the text with enough
indications of violations. During the course of conversation between the white gatekeepers and Traveller
X, Lugard attempts to molest Sojourner. When Traveller X protests. Both he and Sojourner are tied up
tightly. While they are thus distracted, Lady Jefferson Lugard smuggles a blonde —haired newcomer into

Heaven.

In the threshold space, conventional ideas of time and space have no meaning. There is polychrony i.e the
combination of different temporalities and polytopy i.e. the composition of different spatialities. Polytopy

is space understood in its plurality. In the play, Heaven, Hell and Earth are actual spaces but also ideated
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spaces. The landscape during the journey taken from Earth to Heavensgate was real in the sense that the
road was pitted with ruts and full of physical dangers but at the same time, it was metaphorical. In the play,

the space Sojourner occupies is polytopic space: it is her home, her prison and space of her salvation.

The writer does not offer any markers of time, thereby portraying the timeless nature of the struggle of the
marginalized. History has not remembered to record the progress of Black people and in particular Black
women. Traveler X’s appeals to Lugard and Livingston to recognize the long history of struggle of his
brothers and sisters and his desire to enter Heaven based on the right this struggle has endowed him with
is ridiculed by the White history makers. Sojourner’s mere existence, her occupation of that threshold space
and her on-going attempts to transgress with her presence and her voice forces the White men to stay alert

and to recognize her as an enemy. An enemy they cannot ignore.

If we co-relate the condition of the homeless and itinerant labourers to the situation in which Sojourner
Nkrumah and Traveller X find themselves then the journey from the city to the village would be considered
as threshold space and time polychromic. The road, the railway station, the bus depot and the railway track
are non-places. The exodus to the villages by the ‘migrants’ is undertaken under duress. They are caught
between Government apathy, bourgeois insensibility and their own human needs. There is a feeling of ‘un-

home-lines’ or ‘dis-ease’ afflicting them. The binary of ‘them’ and ‘us’ is at work here as in the play.

Under the master narrative of the disease covid-19, the narrative of these journeys is being underplayed.
The possibility of meaningful dialog remains a question. The privileged few must share an empathy with
the underprivileged only then will some dialog take place. Mumbai is a spatially challenged megalopolis.
However, at the same time there are public domains which could be turned into temporary safe shelters.
For instance, playgrounds, sports stadiums, mill land in Dadar, Chinchpokli and Parel could have been used
as shelters and temporary pre-fabricated houses could have been constructed there. The feeling of
homelessness and the difficulties of travelling of entire families consisting of women, children and the aged

could then have been avoided.

Even within this marginalized group, the main victims of the pandemic are the women and children who
are forced to hike many kilometres or wait interminably at a bus depot or railway terminus to reach their
home in the village. Most of the women folk were engaged in some economic activity or the other, either
in poorly paid construction work, domestic labour or as itinerant vendors in the city. The economic effects
of the pandemic i.e. Covid-19 is unlike many others of its kind in various ways. In the present century the
female workforce, in both skilled and unskilled labour is very large. In the current pandemic, women are

worst affected as they have to face job loss due to several reasons, involuntary or voluntary. In a study
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conducted by Titan Alon et al and published in the National Bureau of Economic Research, in April 2020,
in the USA, on ‘The Impact of Covid-19 on Gender Equality’,it was revealed: ‘An even more important
channel for differential impacts on women and men is that in the course of the pandemic, most US states
along with other countries have decided to close schools and day care facilities. Worldwide more than 1.5
billion children are out of school right now. This has dramatically increased the need for childcare. In
addition, grandparent-provided childcare is now discouraged due to the higher mortality rate for the elderly,
and given social distancing measures; sharing childcare with neighbours and friends is very limited also.
Thus, most families have no choice but to watch their kids themselves. Based on the existing distribution
of child care duties in most families, mothers are likely to be more affected than fathers. Single mothers, of
which there are many in the United States, and who are often in a disadvantaged economic position to begin
with, will take the biggest hit. Taken together, these factors suggest that the COVID-19 pandemic will have
a disproportionate negative effect on women and their employment opportunities. The effects of this shock

are likely to outlast the actual epidemic.’(1)

Considering global impact of the pandemic, the results of the study apply in the Indian context as well. As
more and more women stay at home and are involved in domestic chores the pressures of working from
home and childcare have an adverse impact on their mental and physical wellbeing. The humorous cracks

about women managing without their maids has a bitter truth hidden behind it.

The worst scenario is faced by the unskilled female workers, who, like Tess Onwueme’s Sojourner,(
trapped between Heaven, Hell and Earth,) are caught between penury, lack of personal space and a state of
constant worry about their own and their family’s health and future. Another serious cause for concern is
the threat of violence against women trapped in their homes during the lockdown period. In a statement
given in April 2020 by Phumzile Mlambo-Ngcuka, Executive Director of UN Women - ‘Violence against

women and girls: the shadow pandemic’, she says -

‘Even before COVID-19 existed, domestic violence was already one of the greatest human rights violations.
In the previous 12 months, 243 million women and girls (aged 15-49) across the world have been subjected
to sexual or physical violence by an intimate partner. As the COVID-19 pandemic continues, this number
is likely to grow with multiple impacts on women’s wellbeing, their sexual and reproductive health, their

mental health, and their ability to participate and lead in the recovery of our societies and economy.’(1)

In a megalopolis like Mumbai, where space is in short supply, these women have no place to go. In the
same statement Mlambo-Ngcuka, adds — ‘Less than 10 per cent of those women seeking help go to the

police. The current circumstances make reporting even harder, including limitations on women’s and girls’

139
Vol. I, Issue I



SOPHIA LUCID — MARCH 2022

access to phones and helplines and disrupted public services like police, justice and social services.’(2) The
task of the social service providers like counsellors and mental health workers becomes very important

here.

A large percentage of women migrate to cities due to their marriage and get employed in unskilled labour
sector due to economic reasons, mostly to add to the family income. The latest government data on
migration in India comes from the 2011 Census. As per the Census, India had 45.6 crore migrants in 2011
(38% of the population) compared to 31.5 crore migrants in 2001 (31% of the population). Between 2001
and 2011, while the population grew by 18%, the number of migrants increased by 45%. In 2011, 99% of
total migration was internal. Recognizing the severity of the situation, on April 1, 2020, the Ministry of
Health and Family Affairs directed state governments to operate relief camps for migrant workers with

arrangements for food, sanitation and medical services.

Taken within this larger context, the situation of migrant women takes on significance as these women are
exposed to bigger threats Newspapers report pregnant women giving birth on the road- “I sit once in a
while...,” said Nikita, the pregnant woman, as she walked on the road wearing a saree. (Aggarwal,1) The
woman, who started her walk at 7 pm yesterday, said she had been on the road for the last 12 hours. A
young man walked behind her, carrying their belongings on his head. “What will we do staying here? There
are no arrangements here for our food and water,” she told NDTV. A migrant worker Shakuntala risked
walking a distance of 1,000km -from Nashik to Satna, in the ninth month of her pregnancy. The woman
gave birth to the baby on the roadside, rested for an hour and continued the journey with her new-born. A
woman needs weeks to recover after childbirth, but, as the Times of India report says, helplessness forced
the woman to walk over 200 km soon after giving birth to a baby. She is a hero indeed but it’s so tragic she
was forced to be in this situation. A failure of our nation to address this migrant crisis, these stories of
apathy and crisis outcome are heart wrenching. This is what migrants have to say about their situation: “I
would rather die of the virus at home than die in a place I don’t know”.(Aggarwal, 1). It is not only the
lack of food and water, but also the lack of clean toilet facilities and difficulty of maintaining of menstrual
hygiene. These trying circumstances are driving women to leave the city. So these women are suspended

in a ‘non-place’, an in — between space.

In American cities, the concern is not about migrants but about the loss of income faced by families of
colour. The income disparity, which already exists, is made wider due to the pandemic situation. “People
of colour have less liquidity and less savings,” said Han Lu, a policy analyst at the National Employment

Law Project. “This is centuries of structural racism in the economy in education, in housing and other areas

140
Vol. I, Issue I



SOPHIA LUCID — MARCH 2022

that produces a radical racial wealth gap.”(1) There are already signs of the ways that the coronavirus is
adding to that economic burden. While African-Americans were confronting the problems caused by the
pandemic, the issues of race were placed at the forefront by the shooting of George Floyd. Protests erupted
in many parts of the country against such brutality. In Onwueme’s play, Sojourner constantly tries to
convince the White men that the space they are occupying is a non-place, a creation of their imagination.
If it is not inclusive then it is not real. “’You can’t shut me up! No!” she tells them “You lost your freedom

when you took mine. Your freedom is a myth”. (54)

The problems, which women and other minorities face in most parts of the world, are very similar,
notwithstanding their socio-economic situation. Fear and anxiety are constant companions. In Landscapes
of Fear, Yi-Fu Tuan distinguishes between living in a state f state of alarm and a state of anxiety. Alarm is
triggered by an obtrusive event in the environment and the instinctive response is flight. However, anxiety
is more insidious as it is a presentiment of danger when the immediate surrounding cannot be classified as
threatening. Therefore, our cities witnessed an exodus of ‘migrant’ workers due to their fear of the disease
Covid-19, however, the large number of workers and their families left because of the ‘dis-ease’ they
experienced in the city. The anxiety that Mumbai city emitted and the speed with which reaction to the
disease spread and the lockdown imposed did not leave any space for protest. The chronotope of this
narrative is splintered by a multiplicity of differing experiences of the same event. Storytelling and space
merge here; the writer’s own literary cartography makes this space occupied by those marginalized groups,
real. Therefore, in what is optimistically termed the New Normal there is no novelty and a return to
normalcy is open to many interpretations. In the words of Chime Asonye, Former Senior Special Assistant
on Sustainable Development Goals, Office of the Executive Governor of Abia State, Nigeria: ‘In fact, all
of us should feel uncomfortable with our present condition because the 'new normal’ describes a reality to

which many do not have access’.(1)
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