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Online Learning




Online Teaching




Designing the online teaching is
very important in order to make
the online learning more effective

and engaging



Can we design our online teaching?
Yes, we can....




Teaching by design

Waterfall model




.. |/ Understand the
Standards and
Core Curriculum

Find Cool Activities
to Use in the Class., *

Figure out How to
Teach and Grade
Activities

Plan for Students’
Learning and
Understanding

Y Develop Cool Activities to
Use in the Class that Stay
with the Student
FOREVER!

Align Activities to
the Standards and
Core Curriculum

Traditional Lesson Planning Teaching by Design



Instrument/Tool/ Template for
Backward Design?

v



DFD - Data Flow Diagram




Wiggins, G., & McTighe, J. (2005). Understanding by design. Association for

TbD tem p|ate Supervision and Curriculum Development

Stage 1- Desired Results
Established Goals: °

Understandings:

Students will know... Students will be able to ..

Essential Questions:

=

Stage 2- Assesasment Evidence
Perfmnlﬂnqe Tasks: ° Other Evidence:

Stage 3- Learning Plan

Learning Activities:

oA
oA




Stage 1- Desired Results

Established Goals:
=  What relevant goals {e.g., content standards, course or program objectives, learning outcomes)
will this design address?

Understandings: Essential Questions:

Students will understand that.,. = What provocative questions will foster inguiry,

= What are the blg ideas? understanding, and transfer of learming?

= What specific understandings about them are
desired?

« What misunderstandings are predictable?

HES

Students will know... Students will be able to ...

= What key knowledge will students acquire as = ‘What key skills will students acquire as a
a result of this unit? result of this unit?

= Think In terms of nouns and In terms of = Think in terms of verbs.
content o

Stage 2- Assessment Evidence

Performance Tasks: Other Evidence:
= Through what authentic performance tasks = Through what other evidence (e.g., quizzes,
will students demonstrate the desired tests, academic prompts, observations,

understandings? homework, journals) will students demonstra
« By what criteria will performances of achievement of desired results?
understandings be judged? = How will students reflect upon and self-asse “

their learning?

Stage 3- Learning Plan

Learning Activities:

What learning experiences and instruction will enable students to achieve the desired results? How
| the design

- W Help students to know Where the unit is golng and What is expected? Help the teacher know
Where the students are coming from (prior knowledge, interests)?

Hook all students and Hold their interest? °
Equip students, help them Experience the key ldeas and Explore the |ssues?

Provide apportunites to Rethink and Revise their understandings and work?

Allow students to Evaluate thelr work and its implications?

Be Tallored (personalized) to the different needs, interests, and abilities of learmers?

Be Organized to maximize initial and sustained engagement as well as effective learming?

Design questions for each element of the phases

Wiggins, G., & McTighe, J. (2005). Understanding by design. Association for
Supervision and Curriculum Development




» Example of a completed TbhD plan for one of
the lessons (Lesson 6) will be shown

» Subject: Java Programming

» Type of students: Adult Learners (part-time
study)



STAGE 1- DESIRED RESULTS

Unit Title : Object-oriented Programming |
Established Goals: Develop object-oriented programs (CLO4)

Understandings: Students will understandthat: Essential Questions:
s Jlavaprovides excellent*platform™to solve real-world » Whatis class and how it differs from the object?
problems via class programs »  Howaclass program differs from a normal Java

program?
« Howclassis declaredinJava?

Students will be able to:
«  Developclass programinJavaforany given
problems orscenarios

Students will know:
»  Howto declare aclass program
»  Themaincomponentsthatmake-up a class
»  Howto converta requirementinto a class model

n *  Howaclass is modeled andfinally, implemented?

STAGE 2 — ASSESSMENT EVIDENCE
Performance Tasks: Other Evidence:
i. Formative assignment; Studentto develop a i Fre-Testquestions e
class program for a given scen° i, Fust—testquestinnswithfeedbaco

STA LAN
Learning Activities via COGNITIVE TUTOR :CTE}:m °
1. Students will be explained on the nature of e previous Java progams.
2. Toexplainthe advantages of object-oriented programs
Spark: ask the student whichis createdfirst object or class
The conceptof class and objectwill be introducedin an analogols manner:

Introduce the concept of object and class

Explainthe elements of class
The conceptof class and objectwill be introducedvia Java
Aproblemwill be presented and students “

Spark: Ask the student about the number of states and behaviors inthe given prnhlen’o
Toteach students on how to discoverthe main elements of a class

T. Studentwill solve a programming problemfor a given problemiscenario
g. Explaintothe student that class can't be executed and to give the ratinnaleﬂ
5 relatedto the current topic

oo

onclass “

g. Togive overview about “object” which will be the next topic of discussion an
Lesson 6



The course has the following leaming ouicomes [LOY:;

LEARNING QUTCOME (1O)
LO1: Bplain basic constructs of Java

Knowledge

MOE LO Domains

LOZ Develop Java programs using basic programming construcls

LOZ: Develop Java programs using object-onented approach

LO4: Develop GUbased programs using Java

Scientific Methods, Crifical Thinking
and Problem Solving Skills

The SEVEN cognitive futors that | had developed support 102 and LO3 of the subject. The details of each of these

cognifive ufors are given below:

Application Programming Concept

Coversd

1o

Student Learning Time (SLT)

Cognitive Tutor] | Basic Constructs of Java | LO? Cognitive 1.5 hours
Cognitive Tutor [l | if-else selection siucture | LOY Cognifive 2.0 hours
Cognilive Tutor lll for-loop LO2 Cognitive 1.3 hours
Cognifive Tutor IV while-oop LO2 Cogrifive 1.5 hiours
Cognitive Tutor V Amay LO2 Cognifive 1.5 hours
Cognitive Tutor VI | Wriling class programs LC3 | Cognitive 1.7 hours
Cognitive Tutor VIl Creating objects LO3 Cognitive 1.3 hours




Implementation



Online Teaching via TbD

“ e-lesson \ *Check your initial understanding (Pre—tes!!

Cognitive Tutor @ EDEHEIEDCHEDCD

Have you understood? (Post-test) @GP




Implementation via LMS



Demo: Actual Implementation

m. _ 7] Course: Object-oriented Pr.. x

inspire.oum.edu.my/course/view.php?id=379

E1| ¢ ||Q555ﬂ:}.‘

e 9 RO

Dr Nantha Kumar Subramaniam nanthakumar

CBOP3203

Parficipants

Badges

Competencies

Grades

Im Course
Announcement
[Current]

I EModule

B Assignment

B General Forum

I Virtual Classroom

B  e-lesson Area

B Week 1 (basics of
Java)

I Week2 [feke
selection structure)

B Week3(Part1)
(for-loop)

B Week3 (Part 2] [while
loop)

I Week 4 (amay)

3

) inspireRoom

e-Lesson Area

Week 1 (basics of Java)

o

Your Learning Hours: 4 hours

Learning Outcome: At the end of the session, you should be able to:

« write Java programs using basic operators and operand

+» able to compile and execute a Java program

What are you learning: Topic 1

Prerequisite: None

Spark: Ever wonder how to write Java programs? Java is fun and easy to leam

WHAT YOU NEED TO DO:
1. Check your initial understanding of the contents by doing the self-assessment quiz

There are no upcoming
events

Go fo calendar...

RECENT ACTIVITY

Actraty since Wednesday, 27
June 2018, 3:48 PM
Full report of recent activity...
Mo recent acfivity



Cognitive Tutors (CT)

A cognitive tutor is a tutoring system that coach the
students and utilizes a cognitive model to provide
feedback to students as they are working through
problems. This feedback will immediately inform
students of the correctness, or incorrectness, of
their actions






Features & Unigueness

» Support human-like interactive dialog

» Running conversation, complete with probing questions, positive
and negative feedback, follow-up questions and requests for
explanation

» Learners actively construct knowledge through conversation with
the CTs in order to solve a programming problem in the “one-to-
one” session of the problem-solving process for more than 1 hour.

» The cognitive tutors are also support animated-based explanation
and visualizations



Most of CTs are built-up from the previous lessons

Constructivism. Meaning cannot be taught; it must be
fashioned by the learner via artful design and effective
coaching by the teacher



Demo 1a: Student initiating the interaction and the
cognitive tutor greets the students (PED

|| Cognitive Tutor-Lesson 6 E@
LESSON 6: Developing class programs (CODE: L6)
PRE-REQUISITE: Lesson 1 - Lesson 4 (L1-L4)
PROBLEM TO SOLVE:
Develop a class program called Product that will determine the total prize
that need to be paid for a product purchased by a client based on the prize per
wnit and quantity purchased. The class shall display the total amount that need to Click here to start the interaction
be paid as well as the product name. The class also can change the product name
and set mitial value for some of the data fields.

##\Work Area B#Chat Area

T

| View Program H Resume the interaction..

Select your message: | |




Demo 1b: Student can interact with the cognitive tutor by
typing a message or selecting the correct options
presented by the cognitive tutor o -




Demo 2: Student can interact with the cognitive tutor by
typing a message or selecting the correct options

presented by the cognitive tutor ‘ PP

LESSON 6: Developing class programs (CODE: L6)

PRE-REQUISITE: Lessonl - Lesson4 (L1-L4)

PROBLEM TO SOLVE:

Develop a class program called Product that will determine the total prize

that need to be paid for a product purchased by a client based on the prize per
unit and quantity purchased. The class shall display the total amount that need to Click here to start the interaction
be paid as well as the product name. The class also can change the product name

and set initial value for some of the data fields.

#\Work Area .. .Chat Area—-Connected++

Dr Nantha>> Hi! How are you? We are meeting again in an IMPORTANT new lesson

Dr Nantha>> Make sure that you have gone through all the previous lessons before embarking on this lesson :)

Dr Nantha=> In the previous lessons, we have written Java programs in a structured approach

Dr Nantha>> Now, we will write Java programs using object-oriented approach (OOP) that had made Java so popular
Dr Nantha>> OOP-based programs are easy to maintain, reuse and provide many design benefits

Dr Nantha=> In O0P, TWO basic constructs are "class” and "object” and there are inseparable

Dr Nantha>> FYI. class and objects are the backbone of Java

### Tutor is typing a message. Pls wait

‘ View Program H Resume the interaction.. |
Select your mcssage:l | |
@ 0 # O & o gy THAM




Demo 3: CT will present the difficult concept via
interactive animated images
© o

|%)| Cognitive Tutor-Lesson 6

LESSON 6: Developing class programs (CODE: L&)

PRE-REQUISITE: Lesson | - Lesson4 (L1-L4)

PROBLEM TO SOLVE:

Develop a class program called Product that will determine the total prize

that need to be paid for a product purchased by a client based on the prize per
unit and quantity purchased The class shall display the total amount that need to Click here to start the interaction
be paid as well as the product name. The class also can change the product name

and set initial value for some of the data fields.

Click here to learn about class and object

Dr Nantha>> opps...you did not provide the answer

Dr Nantha>> Actually, we need to create the class first, not the object

created
Dr Nantha>> FYI, object is created from the class
Dr Nantha>> In other words, object is an instance of the class

Dr Nantha>> We will explore on this in a short while

Dr Nantha>> Now let us focus on class and object in detail

resume the interaction with me

Dr Nantha>> in OOP, class is the most fundamental element. We need to create the class first before the object can be

Dr Nantha>> It is important for you to have a clear understanding on the meaning of class and object in OOP

Dr Nantha>> Pls click the link given on the left. Once you have done, click the "Resume the interaction..” button to

| »

Run

‘ View Program H Resume the interaction..

Select your message: |

st |




Demo 4: CT supports programs simulation

LESSON 2: USING "IF-ELSE" STATEMENT IN JAVA (CODE: L2)
PRE REQUISITE: LESSON 1 (L1)

PROBLEM TO SOLVE:
Wrtite a Java program that will display a grade based
on the following criteria:

Click here to start the interaction

Marks more than or equal to 60: Grade A
Marks between 40-59 (inclusive): Grade B
Marks less than 40: Grade C

.. .Chat Area--Connected++

Dr Nantha=> Congrats..you have successfully completed the lesson..
Dr Nantha=> By now you should be able to write Java programs by using if-clse sclection structure

#Tutor is typing a message. Pls wait

| View Program || Output Explained via Flow Chart || Resume the interaction..

Select your message:

Bl. ¢clzle]

& ‘lr 'i';] i)

8:55 AM
29/6/2018




Demo 5: CT supports interactive exercises

LESSON 6: Developing class programs (CODE: L6)

PRE-REQUISITE: Lesson 1 - Lesson 4 (L1-L4)

PROBLEM TO SOLVE:

Develop a class program called Product that will determine the total prize

that need to be paid for a product purchased by a client based on the prize per
unit and quantity purchased. The class shall display the total amount that need to Click here to start the interaction
be paid as well as the product name. The class also can change the product name

and set initial vahe for some of the data fields.

.. .Chat Area--Connected++

Click here to complete the program Dr Nantha>> Now you know that the class program for this problem has 4 states and 4 behaviours..
Dr Nantha=> And you also have seen how I have put all these elements in a proper class structure

Dr Nantha=> As stressed carlier, states will be represented by the attributes (which is the variables declared in a class) and
ehaviours will be implemented via the methods

Dr Nantha>> The partially com%leted class program for this problem will be presented to you when you click the link on the left
Dr Nantha=> Your task now is to complete the program
Dr Nantha=> Now click the link and complete the program

Dr Nantha=>> Once you have completed the exercise, click the "Resume the interaction..” button in order to resume the interaction
with me

| View Program || Resume the interaction..

Select your message: | |




behaviour graph approach in interactive
exercies




Students’ feedback

Likert Scale

swere @ interesting experience for me

nitive tutars helped me to issrn the subject matter

1: Strongly disagree
4: Strongly agree



Conclusion

» Teaching including online teaching is always
“by hope” as opposed to “by design”

» Learning is activity, but unfortunately there is
no meaning in the learning activity

» Meaning cannot be taught; it must be
fashioned by the learner via artful design and
effective coaching by the teacher

» Teachers must transform themselves as a
designer

» Cognitive Tutors come handy to support TbD
even for online teaching



Awards/Recognition

» My entry entitled "Teaching by Design through Cognitive
Tutors” has been selected as the winning research for
IUCEL 2017 e-Learning award under the Best e-Learning
Facilitator Award during the 2"d International University
Carnival on E-Learning 2017 (JUCEL 2017), organized by
Ministry of Higher Education of Malaysia, Malaysian e-
Learning Council for Public Universities and Malaysia E-
Learning Centre.

» [Finalist] Teaching by design via Cognitive Tutors

2018 International Conference on Open and Innovative
Education (ICOIE 2018) for the /nnovative Practices Award
Competition [July 2018, Hong Kong]

» [Finalist] MSC-APICTA 2018 for the Education category



| hear and | forget.
| see and | remember.
| do and | understand.
Chinese proverb

Thank you...



