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PASSIVE LEARNING

e, Student Do



Student Learn

ACTIVE LEARNING



Expository lecture

* In lecture theatre
- *» Up to 300 students
* 4-5 hours per week

Tutorial class

* In small classroom
SRC J ° Up to 25 students
./ °*1hour per week

Assessment

e Final examination
e Mid-term test



lraditional vs Flipped

Student ‘
Content Student completes Homework
delivered in assimilation ‘activity’ to to

class ‘ ~ of content support consolidate

assimilation

Takes place in class Takes place at home

: Student
Content Student completes Teacher
delivered at assimilation ‘activity’ to support to
home of content support consolidate

assimilation
| Takes place at home

Takes place in class

Based on a graphic taken from Steed, A. (2012) The Flipped
Classroom, Teaching Business & Economics, 16, 9-11.



Jraditional vs F||pp3d

Traditional:
Lessons in class, homework at home

Flipped:

Lessons at home, homework in class



lthe ,’:j]pr Classroom




Online Lectures

Week before

class
|

v
One day

before class

e E— * Playlists of short (10-15 minute),
- - | narrated presentations

[

Weekly Online Quizzes

*[dentification of student
misconceptions

Large Class Review Session

e Review of online material
*Learner response system

In class

-
Following
week

- Small Group Active Learning

* Work in groups of 3-5 students
* Active problem solving
. *Peer learning




Content Online

National University
of Singapore

Physical Chemistry 2 %@ N US

Microwave Absorption Instrumentation

Monochromatic To vacuum pump

source of MW and Sample ;
. ample 1n gaseous
RF radiation P g
| state at low pressure
e

Hollow tub(_%S of Radio receiver or
copper or silver crystal detector

 Spectral range: 0.1-100 cm !




Ime Teaching

factor influencing learning
ws. Ascertain this and

Ausubel, 1968.

G. N. Novak, E. T. Patterson, A. Gavrin, and W. Christian. (1999) Just-
in-Time Teaching: Blending Active Learning and Web Technology,
‘Saddle River: Prentice Hall.

D. P. Ausubel. (1968) Educational Psychology: A Cognitive View,
New York: Rinehart and Winston, Inc.



ery Learning

Learning
Outcome

Feedback and Formative
- Reinforcement Assessment

Bloom, B. S., and J. B. Carroll. (1971) Mastery learning: Theory and
practice, New York: Holt, Rinehart and Winston.



CM2101
CLOSE
B Online Quiz: Topic 4a

Objectives and Instructions

5 18 & mastery quiz, Mowever will have only S attempts ymplete this assessment he deadhne
yecbon |} qUIres & rationale on your first attempt

An Assessment tempt & considered as “incomplete” f you do not click on the End Assessment button, This Assesament allows you to resume the latest
incomplete” sttempt 8t any time within the Assessment's opening and expiry date
Module Code
Assessment Owner
Opening Date

Expiry Date

Student: ADRIAN MICHAEL LEE
Time Limit 1 No time limit
Number of Attempts : m Attery

ele Alle

i Altempt



CHM2101
Online Quiz: Topic 4a

Section 1
For your first attempt, please provide a brief rationale for your answer. (If you forgot to provide a rationale first time through, you can
provide the rationale on a later attempt.)

hat 15 the degeneracy of bonal energy level with ) = 4 for t uclear diatormc molecule?

7
a8
9

your rationale below :
10

T T L —




CHM2101 _— . & ¢
B Online Quiz: Topic 4a Answered : 5 out of 10

I |

For your first attempt, please provide a brief rationale for your answer. (If you forget to provide a rationale first time through, you can
provide the rationale on a later attempt.)

S) For a rigid-rotor diatomic molecule with 8 = 12.0 em™1, what yaration of the rotational hnes (in wavenumbers)?

Enter your rationale balow @
Separation = 2B

Save and Continue 1 Save and Ext [ End Assossment |




CM2101
Online Quiz: Topic 4a

Assessment Title :  Online Quiz: Topic 4a Number of Attempts : 1 cut ol &
Student Name :  ADRIAN MICHAEL LEE Duration: om S0s
Start Date and Time :  09-Apr-2014 09:57 aM Total Marks : S out of 10

You can always view your assessment feedback by chickong on Usage/My Usage in the horizontal menu
from the IVLE Workspace

For your first attempt, please provide a brief rationale for your answer. (If you forgot to provide a rationale first time through, you can provide the rationale
on a later attempt.)

1) What is the degeneracy of the rotational energy level with J = 4 for a heteronuciear diatomic molecule?

Your Answer :

Degeneracy anses from the fact that the different spatial onentations have the sam energy. For a given value of J,
there are a number of possible M; values

Solution :

1 out of 1

Your Marks
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EDUCATION

Farewell, Lecture?

Eric Mazur

iscussions of education are generally

predicated on the assumption that we

know what education is. I hope to
convince you otherwise by recounting some
of my own experiences. When I started teach-
ing introductory physics to undergraduates at
Harvard University, I never asked myself how
I would educate my students. I did what my
teachers had done—I lectured. I thought that
was how one learns. Look around anywhere in
the world and you’ll find lecture halls filled
with students and, at the front, an instructor.
This approach to education has not changed
since before the Renaissance and the birth
of scientific inquiry. Early in my career I
received the first hints that something was
wrong with teaching in this manner, but I had
ignored it. Sometimes it’s hard to face reality.

Click here. Students continually discuss concepts
among themselves and with the instructor during
g class. Discussions are spurred by multiple-choice

When I started teaching, I prepared lecture  conceptual questions that students answer using a
notes and then taught from them. Because my  clicker device. See supporting online text for exam-

lectures deviated from the textbook, I pro- ples of such “clicker questions.”

vided students with copies of these lecture

notes. The infuriating result was that on my from the ones I handed out? I decided to
end-of-semester evaluations—which were ignore the students’ complaints.
A few years later, I discovered that the stu-
complained that [ was “lecturing straight from  dents were right. My lecturing was ineffective,
(his) lecture notes.” What was I supposed to  despite the high evaluations. Early on in the
do? Develop a set of lecture notes different  physics curriculum—in week 2 of a typical
introductory physics course—the Laws of
Department of Physics, Harvard University, Cambridge, MA Newton are presented. Every student in such a
course can recite Newton’s third law of

quite good otherwise—a number of students

02138, USA. E-mail: mazur@physics.harvard.edu

A physics professor describes his evolution from
lecturing to dynamically engaging students
during class and improving how they learn.

motion, which states that the force of object A
on object B in an interaction between two
objects is equal in magnitude to the force of B
on A—it sometimes is known as “action is
reaction.” One day, when the course had pro-
gressed to more complicated material, I
decided to test my students’ understanding of
this concept not by doing traditional prob-
lems, but by asking them a set of basic con-
ceptual questions (/, 2). One of the questions,
for example, requires students to compare the
forces that a heavy truck and a light car exert
on one another when they collide. I expected
that the students would have no trouble tack-
ling such questions, but much to my surprise,
hardly a minute after the test began, one stu-
dent asked, “How should I answer these ques-
tions? According to what you taught me or
according to the way I usually think about
these things?” To my dismay, students had
great difficulty with the conceptual questions.
That was when it began to dawn on me that
something was amiss.

In hindsight, the reason for my students’
poor performance is simple. The traditional
approach to teaching reduces education to a
transfer of information. Before the industrial
revolution, when books were not yet mass
commodities, the lecture method was the only
way to transfer information from one genera-
tion to the next. However, education is so

2 JANUARY 2009 VOL 323 SCIENCE www.sciencemag.org
Published by AAAS

nsemectydyrssion

CREDIT: (BOTTOM) JON CHASE/HARVARD UNIVERSITY

C. Crouch and E. Mazur. (2001) Peer Instruction: Ten Years of
Experience and Results, American Journal of Physics, 69, 970-977.



er Instruction

question based on students’ responses to

tor reviews student responses
s discuss their thinking and answers with their

ts then commit again to an individual answer

The instructor again reviews responses and decides
whether more explanation is needed before moving on to
the next concept

E. Mazur. (1998) Peer Instruction: A User’s Manual, Englewood Cliffs:
Prentice Hall.



Ihree Social Science
Generalizations

1. Social connections motivate

2. Teaching teaches the teacher

3. Instant feedback improves learning

King, G., and M. Sen (2013) How social science research can improve
teaching, PS: Political Science and Politics, 46, 621-629.
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Student Feedback:
online Lectures

re-semester survey
e P

post-semester survey

preferred

! neutral
~online lectures

preferred
traditional
lectures



student Feedback:
Online Lectures

¥ prefer online
lecture

¥ benefitted more
from online
lecture

agree

neutral
disagree



Student Feedback:
arge Class Review Sessions

¥ review session more useful
than traditional lecture

¥ in-class MCQ with peer
discussion was useful

neutral

disagree



agree

neutral

disagree

Student Feedback:
Active Learning Classes

¥ improved problem solving
skills compared to traditional
tutorials

¥ group work leads to greater
learning engagement

X peer learning beneficial



STL de nt Feedback:
Weekly Online Quizzes

¥ helped to assimilate online
content

¥ helped identify material not
16% understood
¥ automated feedback effective

disagree



Qua @tive Feedback:
ACtive learning tutorials

“They are much more effective than normal
tutorials. Actually, normal tutorials aren't necessary
because most students go there just looking for the
answers to problems, which can be uploaded to
IVLE directly. Active learning tutorials are different,
we go there not knowing what to expect and the
_ lessons are much more engaging.”




Qua @tive Feedback:
ACtive learning tutorials

“I wished they were longer because we tend to only
solve one question. But I must say the depth of
discussion and mode of discussion coupled with
your attentive feedback and encouragement really
boosts self confidence in the topic and reinforces
concepts much better... First time I was exposed to
_ this style and actually really felt I was learning.”




Why did it work?

hifts the balance of learning away

1SS interaction is seen as important and
Ictive

learning promoted peer learning and
student engagement

= The learning environment was appropriate



