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Designing E-lesson Plans

[Dr. Neeraja Dashaputre conducted a very informative session on integrating
technology with pedagogy and content to design e-lessons. Her expertise on this topic
comes from her rich academic and work background. She was a student of Jnana
Prabodhini Prashala, Pune, and after that, she completed her M.Sc. and Ph.D. from
Maryland University. She is currently working at IISER Pune.]

As the pandemic began, most
schools and academic institutes across the
world moved their in-person classes to
online. A few fortunate countries could
keep their schools partially open and the
learning took a hybrid mode. It was
reported that teachers everywhere were in a
tight spot because of this sudden shift to
online classrooms. Most teachers
expressed that they do not know how to
teach online effectively. Due to these
changing times, teachers had to learn many
new technologies and pedagogies,
especially in countries like India, where; in
most schools the proper infrastructure
needed for online classes was non-existent.

Moving from in-person to online
teachingis a lot like trying to convert a book
into a movie. More often than not, people
seem to like the book more than the movie.
It is mainly because the director tries to
replicate the book as it is, without
pondering over the strengths or weaknesses
of the visual media. Transforming detailed
text to audio-visual media requires you to
understand the intricacies of the media
you're working with, to preserve and
communicate the authenticities of the book.
The same thing can be said about the shift of
physical classrooms into an online space.

This audio-visual medium can benefit
people who seek visual and auditory inputs
but might not work well for people who
seek in-person interactions, non-verbal
feedback or aren't self-motivated. Self-
motivation is a big challenge in online
learning, which is why online courses are
challenging, and MOOC courses can have a
dropout rate as high as 96%. It is also
essential to have systemic, well-planned e-
lessons way before the class goes live as
this is not a physical classroom where you
can prepare a day before or modify the
teaching during class according to the
student's feedback. It thus takes a good
amount of preparation to teach online in an
effective manner.

Planning the Content is a very
crucial part in this preparation. No matter
how good the technology you're working
with is, it becomes challenging to keep the
students engaged if the content is not
interesting. This can be resolved by
thoroughly planning the content. The first
step is to decide the learning objectives,
which should be written from the learner's
perspective, and have an action verb that
corresponds to the specific action you want
your students to demonstrate. For example,
“by the end of this module, I want my
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students to perform long division” or
“apply Newton's third law of motion.” It is
also essential to indicate the level of
learning the students are expected to reach
in your lessons. This way, Intended
Learning Objectives, or ILOs, become
much more precise and can help shape the
content better.

The next step is to identify the best
teaching practices. You need ponder over
questions like: “What learning resources I
need to share with my students, and when?
Should they have some collaborative work
happening? Or do I want them to be
involved in some kind of inquiry?”’ This can
help create a base for identifying teaching
practices suitable for your module. This is
also closely related to the third step of
planning formative assessments, which
plays a massive role in making the online
module exciting and also helps to get timely
feedback on student's learnings and skills
asintended in the learning objectives.

The fourth step is sequencing the

Projectile Motion

learning. Students naturally need to learn
some concepts before they can learn the
next one. For example, if the end goal is to
learn how to calculate grams of product
formed, I need to first teach students what
moles are! Thus the concept of moles or
stoichiometry needs to come first.
Technology is crucial, but it cannot be
isolated from the content. Hence paying
attention to these steps for designing an
online module is essential. The last step is
reflecting, where you get to know what
went right or wrong in your module.
Keeping that in mind, you need to change
and improve the modules further.

We also need to keep in mind that
the modes of a physical classroom take a
different form in effective in online
teaching. Classroom instruction in
physical class changes to instructor videos
or live stream; textbooks are very often
replaced by blogs or notes or some kind of
written instruction by the instructor; the
classroom discussions change to online

" Human 1 v |

Mass 70 kg

Diameter: 0

(O Ar Resistance #~

Velocity Vectors —
O Total

(O components

Acceleration Vectors

O Toal

(O components

$-ufdteres 3tk — fela® 0% / ¢3¢



discussion forums; laboratory experiments
are replaced by simulations or experiments
that students can perform at home; Posters
or presentations are changed to PowerPoint
presentations or padlet boards. The
activities remain the same, butthe mode
has to change by adopting new
technologiesand new ways of doing
things online. In the next few paragraphs,
we will go over various e-learning
strategies.

For science classrooms, the
inquiry-based learning can easily take
place through simulations. This is very
important for science students because it
tells them how scientists conduct and
design their experiments, develop a
research question, initiate an action plan,
conduct the research, collect the data,
examine the results, and communicate their
findings with everyone. This inquiry-based
learning can also be done at home as most
experiments until grade 10th use things
available at home. This can also be
incorporated in social science classrooms
using concept maps and in language
classrooms using creative and corrective
writing.

Simulations are something that
the computer has already programmed,
and based on the change in inputs, the
computer changes the outputs and gives
the results. Simulations work well when
students cannot go to the laboratory and get
the apparatus to perform an experiment at
home. When using simulations, it is
important to show students how to use them
by demonstrating them on a live stream or
making a video. Give students some time to
play around with the simulations and give
them detailed instructions or goals, so they

don't find the task difficult. Try to cover
only one concept or inquiry at a time,
because covering a multi variable inquiry is
difficult for novice learners. The last thing
to do would be assessing and reflecting for
the students to see what they learned from
these simulations.

I wish to share two excellent,
completely free websites for simulation-
based learning. The first one is
phet.colorado.edu, made by University of
Colorado. This website has a lot of
simulations for different subjects. The best
thing about the website is that some
simulations are available in local
languages like Hindi, Gujarati, Marathi,
Malayalam, etc. You can either download
the simulation for offline use to save
bandwidth or use it online. I will use a
'prism simulation' available on their
website as an example. We have various
kinds of prisms in this simulation, and there
are options available for changing the
medium to water, air, or an unknown
medium. You can ask your students to go
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through the simulation, and explore
refraction of light. For example, change the
medium from air to water and see what
happens to the angle of refraction. You can
further ask them questions like, “why do
you think it changes that way?”
The next website is,
ct-stem. northwestern.edu

made by Northwestern University. You can
see various subjects like biology,
chemistry, engineering, environmental
science, physics, etc. We will use a
simulation of 'mechanical energy during a
free fall' on their website as an example. We
have the option to preview the
simulations as a student and see what
they see. We can change the ball's mass and
see the distance traveled over time, the
velocity and acceleration change, the
potential and kinetic energy change, etc.
The best part about this website is that it
also has set of questions students can
answer after exploring the simulation.
So, a teacher can assign a simulation to
students, and assess their answers to gauge

student's understanding.

The second tool in inquiry-based
learning is home experiments. Science is
all around us, and we can make the
students experience and understand this
by asking them to perform the
experiments at home. These are some
great resources for home experiments:
Arvind Gupta toys, IISERP science activity
center toys, and some YouTube channels
demonstrating the experiment step by step.
We will discuss the IISERP activity center,
specifically an experiment on respiration in
yeast. We can see the detailed step-by-step
instructions for this experiment on their
website. These experiments can be
presented to the students as a class-
experiment, by assigning a different
variable to test to each student. You can
further present them with questions like:
can the yeast perform respiration when
there is no glucose? Does the balloon
inflate as respiration occurs? How does the
amount of glucose change the way
respiration happens? These questions can
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ct-stem. northwestern.edu

simplify and help students understand the
purpose of these experiments. Later, the
entire class can share and discuss their
observations, to support and enhance their
learning experience.

Next, we will look at collaborative
learning. Students are more aware of the
difficulties and challenges faced while
learning a new concept, so peer learning
environments can help students contribute
to these discussions and help each other.
You can create groups in class and assign
specific tasks they need to perform. There
are various kinds of free collaborative
components on the internet that can be of
help too. For concept mapping, you can use
google draw, google sheets, and padlet
boards. For poles, you can use Mentimeter
like we just used, or poll everywhere and
xoyondo. For class presentations or
think/pair/share exercises, you can use
zoom or google meet. For forum
discussions, you can use google groups,
kialo, newcomment, yo!teach. There are
many great apps available, and you may
choose what works best for you.

Another great collaborative
learning can be enhanced by creating
mentorship programs within school. For
example, you can ask some good students
from class 7th to talk and mentor your
current class of 6" class students. These
fresh graduates of the course can help them
with many things by sharing essential
concepts or self-study strategies.

Course organization strategies are
essential to encourage students further to
participate. You can give the forum
discussions some assessment weightage
or participation points and give them
regular feedback to encourage them to

post consistently. For example, you can
take a screenshot of the response and praise
it on your course WhatsApp group, or
discuss a good submission in

Encouragement is critical; otherwise, it
becomes difficult for students to get
involved. There are Learning
Management Systems (LMSs) too for
these organizational strategies. Google
classroom, Piazza, Slack, Moodle are some
free LMSs. Piazza and Slack work very
well for individual courses if your
particular school does not have or
encourage LMS. It is always good to try a
mock class, before the real teaching begins.

Now that we have gone through
most of the e-learning strategies, we need to
integrate them. Just like the same meal gets
boring every day, a class can get boring if it
doesn't have the flavor of many activities.
For example: let's say you want to teach pH
in chemistry. Students can watch a video on
pH, try to make a pH indicator at home, test
various pH objects, and maybe use a
simulation on the website to check if their
answers are similar to the home
experiment. They can share their results on
the discussion forum, and you can also have
a short quiz to check whether the students
understood it. These things make them feel
what they are learning is very relevant and
engage with the topic.

To wrap it up and summaries the
article, these are some final dos and don'ts.
The first thing is to be present for your
students throughout their online learning.
Keep posting weekly announcements, give
timely feedback, respond to questions, and
have virtual office hours. Students are also
going through a hard time because
everything around them is changing, they
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aren't able to see their friends, and there is a
lot of confusion because of the pandemic.
Even if you're a strict teacher offline, be a
warm and caring version of yourself to
make the students love online school and
keep them engaged. A friendly classroom
environment and a clear module design
are important. Even as teachers, we are all
students, and we are going to get better at
online teaching, so let us commit to
continuous improvement. I know it's hard,
but hard times do not last, and am sure

strong-willed teachers will definitely last
longer.

- Dr. Neeraja Dashaputre
[ISER, Pune
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phet.colorado.edu
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