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Lecture — 04
E-Learning in STEM: Overview

E-learning is ubiquitous today. We hearing the news that the advent of information and
communication technologies has brought a revolution in teaching and learning. We see E-
learning in schools and colleges, in MOOCs and corporate training sessions, in large scale

government projects and many other places.
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I E-learning is ubiquitous

* E-learning is ubiquitous

* E-learning has reported benefits
* Efficient use of resources
* Provides anytime-anywhere access

* Engages learners via interactivity
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We here reported benefits of e-learning some of it is about saving time and money and resources,
but going beyond this efficiency metric E-learning is also said to provide anytime anywhere
access in systems that are easy to navigate by students. E-learning is said to engage learners via

interactive tools and we hear many other such reported benefits.
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| | Reflection Spot-Think & Write CRITE

What comes to your mind when you think
of “e-learning”?
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Let us now pause at a reflection spot. What comes to your mind when you hear e learning? Pause

this learning dialogue write your response and when you are done please resume.
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l Discussion: What is e-learning @@
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Some of you may have written digitized text such as PDFs or PowerPoint slides with images,

others may have thought of videos animations presentations and simulations.
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I Discussion: What is e-learning -
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Perhaps you may have encountered games, E books and many more such examples.

(Refer Slide Time: 01:52)

Taking existing learning
formats and making it
available digitally IS

NOT E-LEARNING.

Before we continue any further, let us see what is not E-learning? Merely taking existing
learning formats such as information in textbooks and make them available digitally is not E-

learning. Let us reflect upon this point a little further for each reflection spot pause choose your

answer then resume the learning dialogue.
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I Reflection Spot-Choose your response

A teacher takes a textbook chapter of 10 pages,
converts it into 3 pdfs and uploads them on a
website.

Is this e-learning?
" Yes
* No
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A teacher takes a textbook of 10 pages converts them to PDF and uploads three PDFs on the web

is this e-learning; pause choose yes or no and then presume.
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I Reflection Spot-Choose your response

N/

A workshop instructor starts with their notes and
creates slides out of them, inserts images,
uploads it on an online platform.

Is this e-learning?
" Yes
* No

Let us see one more example. A workshop instructor starts with their notes creates PowerPoint
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slides out of them includes images and puts it up on some online platform is this e-learning?
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I Reflection Spot-Choose your response
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Ainstructor creates a video of her 45-min lecture
class and uploads it onto their college LMS.

Is this e-learning?
" Yes
* No

Let us see yet another example. An instructor creates a video of her lecture class and uploads it
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on to their college learning management system is this e-learning?
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I Reflection Spot-Choose your response (& i)

A'instructor creates several videos of her lecture
classes for 2 weeks. She provides assessment
questions for HW based on the lectures.

Is this e-learning?
" Yes
* No
* Maybe
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Continuing on the previous example, an instructor creates videos of her lecture class for 2 weeks

perhaps 4 5 or 6 lectures. She then provides assessment questions similar to homework based on

these 5 lectures is this e-learning?



(Refer Slide Time: 03:24)

I Discussion of Reflection Spot quizzes (& k=)

Recall - Taking existing learning formats and making
them available digitally is not e-learning.

Note - merely uploading pdfs, posting slides with
images, putting up long lecture videos or even
just a set of short video after video after
video ... is not e-learning

Do - Exploit power of technology to design content
for cognitive engagement, support learning by
doing, promote interaction with peers
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Let us discuss whether these examples are indeed e-learning. Recall that merely taking existing
learning formats and making that information available digitally is not e-learning. So, a set of
PDFs or PowerPoint slides with images uploaded somewhere is not e-learning, where is the
learning in that? Going further, a set of videos plus some assessment questions like in the last
example seems like its doing better, but is that enough? Will that ensure that learning actually
happens where this e-learning? If we are using the ICT only as a medium to make information

available and for content delivery then that is not enough.

If on the other hand we are exploiting the power of technology, we are using its affordances and
designing content and the learning environment such that learners are engaged with the content,
such that they are figuring things out making meaning perhaps interacting with each other they

are motivated to learn, then we are doing our job as designers of e-learning.
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I Elements of e-learning
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So, the examples we saw in the reflection spots may be included as elements or aspects of e -

learning, but they alone may not be enough. Let us now see some examples where technology

affordances indeed have been utilized to address learning and engagement.
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I Example: Meaningfully engaging videos

Providing examples, engaging for children,
meaningful visuals

Can water dissolve any
amount of a
substance?

Learn By Watch: https://www.youtube.com/watch?v=[PPSIs5Eig]
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Here is an example of a video teaching children about saturated solutions by engaging them with

real life examples. There are meaningful visuals in the video, there is a dialogue between two



children. So, it is interactive and even further children identify because its other characters like

them who are interacting with each other and with the content. What are we going to do today?
I want to test whether a glass of water can resolve any amount of sugar what is there to check.
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I Example: Interactive e-book
Interactive and educational e-book for learning 3D Animation

Blender Instalaton: Windows

Basic 3D Animation

using Blender
Installing Bleu Windows
iy sore [ Rl 3N e
: hitp://www.et.itb.ac.in/courses/SKANI101x/index htmi#book/page/1
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The next example is that of an interactive e book for learning blender 3D animations for
animators and other working professionals. See in this example that immediately after learning a
concept or technique through the video within the e book, the learner is asked to check his or her

understanding and apply it.
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I Example: Educational Games

Split Brain Experiments.

Paviov’s Dog
o
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Another example is that of educational games which again many of you may have heard off.
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I Example: Educational Games

What happens if you get a blood transfusion with the wrong blood type? Try to save some patients’

) Blood Typing
¢ ‘
= [ g lives and lear about human blood tpes!

Play the Blood Typing Game!

Split Brain Experiments

The brain is made up of two halves, or hemispheres. The right and left hemisphere in the brain are
‘good at different things. In this game you perform the classic split brain experiment used by Nobel
Laureate Roger Sperry when the right and left the

brain.

Play the Split Brain Experiments!

Pavlov's Dog

traina dog o drool ! It all about

Play the Pavlov's Dog Game!
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The example shown is that of animated and interactive educational games based on the work of
Nobel Prize winners. So, this is cutting edge science which is being learned along with an

element of fun and competitiveness.
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I Example: Educational Games

Situational games: Learners solve a relevant problem by interacting with the game.
Simulate real world conditions, and see results.
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Another example of an educational game is situational games, where learners have to solve a

relevant problem by interacting with various characters or various parts of the game and simulate

real world scenarios and see the results.
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l Example: MOOCs

ET612Tx $102 CS Pedagogy Computer Fluency IIT Bombay

Which teacher’s students are likely to create effective presentations?
A. Teacher A
B. Teacher B

Why?
Write the reason in your Journal.

So.atthi reflecton spot. you need to think and decide
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A popular example of e-learning is an online course such as a MOOC. A MOOC again is not

merely a collection of lecture videos uploaded on a platform.
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I Example: MOOCs

Learning by Doing (LbD): Practice questions with immediate feedback |

1point
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You may submd any m gradng

Check Answers

Your score 15 1

Learner-centric Design of E-learning

w

(Refer Slide Time: 07:20)

I Example: MOOCs

| Week 1: Learner Experience Interaction 1 (LxI - Week 1)

Instructions for LxTs and AQs

[ Foo

LT 14 Question
Quiz: AQ based on LxT 1.1 u

Instructions for posting:
+ Gick on he button "Ask » Question”
Then click on '} "

|Description of the focus question for the peer discussion |

LT 12 MO

"Ll - Week 1'1s
Quiz : AQ based on LxT 1.2

G Pre-Course Discussions Genenal
ategories
LT13 " Choose a category ¥ Choose a category .

Quiz : AQ based on LxT 1.3 Some more instructions on posting the answer to the focus question
Leamer Experience Interaction
1(Ld - Week 1)
| R |
iz ho boe o T Instructions for discussion:
Quiz: KQ based on Week 1 + kaentt a peer dentited 3 smiar aspect 38 yours and peer Wh has Kentiied a dfferent aspect,
. 7 per
Weekly Feedback
Download Videos
Previous Page Next Page
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I Example: MOOCs

= (Google Hangouts

Talk to your friends and family

Hangouts lets you video call, phone, or message the people you love.

(24 lrd

VIDEO CALL PHONE CALL MESSAGE

ﬁ Learner-centric Design of E-learning
L

(Refer Slide Time: 07:28)

oo\ /==) {f;\
I Example: MOOCs B 1= e
OLABS SAMRITA fta

Funded by MeitY
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Home  About -  Inthenews  Workshops  Training ~  Registration -  Contactus  Login Languages Je

Interactive

SIMULATIONS...
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But a MOOC contains videos with in video embedded activities questions followed by
immediate feedback, discussion forums and peer review, interactive sessions such as on
hangouts, virtual labs, personalized communication with learners and several other such
elements. In this course we will focus on e-learning in stem disciplines science technology

engineering and mathematics; e-learning has been reported to be a systematic and effective



intervention to support enhancement of teaching and learning in stem. While the concepts and
principles that we discuss in this course may be applicable to other topics and other contexts our

examples will be from stem disciplines.

To summarize the key takeaway of this learning dialogue is what is not e-learning. We did see
some examples of e-learning where the technology affordances were utilized to address some
aspect of what learners need such as engagement or interactivity or meaningful learning. In the
next learning dialogue we will look at some challenges of e-learning especially those that arise

due to the format and the medium itself.

Thank you.



