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Why learning science is NOT fun?

Boring... = Interest-driven

Irrelevant to me...
—> Science in daily life

Impractical...

- STEM Education at EdU
- Learning by teaching

Abstract...
—> Constructivism
—> Visualization

Difficult...

—> Science-for-all



Ways to make it fun?

1. Interest-driven learning of science
2. Make science simple, achieving science-for-all
3. Allow students to construct science from daily-life

(constructivism)
4. To integrate STEM education in our lessons

5. To learn by teaching
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Pre-service
teachers

Undergraduates




Learning from Action Movies (1)
Jacky Chan, Who am I?



https://www.youtube.com/watch?v=ticE-Eg7I8o

Learning from Action Movies (2)

James Bond movie



https://www.youtube.com/watch?v=5124SrxNg0U

Issue-based courses

For science-based For issue-based
courses: courses:

Students’ positive feedbacks:

 Many movie clips can inspire me to think about the scientific principles
in my daily life

 Many videos can inspire my interest

 The videos are interesting, etc.



Constructivism — Constructing
Science from Daily Life

MTR experiment R |
Can we'measure the speed of MTR inside
the train? |

"/ Optical fiber Magnetic toy
experiment Why it levitates?



Question 6

Not yet
answered

Marked out of
1.00

¥ Flag question

#+Edit question

Constructivism —

In-class quiz with experiments
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Open-notes and open
discussion, students
discuss the questions

[Experimental question]

Given (1) a pile of A4 paper, (2) a wooden block with a rough surface, (3) a scale
balance, (4) a protractor, estimate the maximum static friction between the pile of
A4 paper and the rough surface of the wooden block.

[Assume gravitational acceleration is 10m/52, and express your answer in Newton
(N). Only numerical value of the answer has to be input into the answer box, unit
can be omitted.]

Answer:

—

Experimental
guestions in Quiz




Moodle Poll & Di

Do you support the use of auto-pilot system in commercia
afts?

4 Discussiom2

? Do you think future technology will allow us to simulate reality?
? Do you support the building of Al or Al robots?

Quiz 2

Discussion forum
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scussion forum

P e

Responses

No

Yes
72

Poll
results

13

The number of user

The number of user in percentage

84.7%

15.3%




STEM for EAU students

STEM?

* STEM (Science, Technology, Engineering, Mathematics)
education — integrate multi-disciplinary knowledge and

apply it
* A recent focus in primary and secondary schools, raising
students’ interests in STEM subjects

e STEM education can be a useful pedagogy for our EdU
students too, especially for non-science students

* |t raises their interests, and makes science practical

* This also prepares pre-service teachers for their future
teaching


http://www.clker.com/cliparts/4/5/0/d/11949891931153144321tree_-_rpg_map_elements_01.svg.med.png

STEM lesson (1) - Building traffic light system

* Background: many students do not have science background,
or any prior knowledge on coding and software, or do not
understand the principle of automation

* The activity: circuit + micro-controller board + simple
programming =2 putting knowledge into applications

Blink | Arduino

File Edit Sketch Tools Help

Automatic
traffic light
system

S the setup Function runs once when wou press reset or power the board
void setup() {
A initialize digital pin 12 as an output
pintode(13, OUTPUT);
1 i

Sf the loop function tuns over and over again forever

void loop() {
digitalWrite(13, HIGHY; £/ turn the LED on (HIGH iz the woltage level) |2
delay(10007; ff wait for e second
digitalWrite(13, LOW); £ turn the LED off by making the woltage LOW
delay(1000); ff wait for a second

Hardware
+ Circuit

Simple coding



http://en.wikipedia.org/wiki/File:Arduino_Uno_-_R3.jpg

STEM lesson (2) — building Lego balance
Pre-service teachers e g R, |

j .

s

Investigate
and innovate!


https://zh.wikipedia.org/wiki/File:Balance_2.jpg

STEM@EdU - STEM Inventor Scheme

The EAUHK

A Scheme to unleash the po{en{ia| of EdUHK students creativity and inno;/a’uveness in
STEM (Science, Technology, Engineering and Mathematics) for building a caring community

\ B an Iuveutor'

STEP Knowledge and skills building
-  Talks, workshops

—

{
\

Your potential inventions:
STEP Designing and inventing - Energy saving devices

Hands-on activities (Teamwork) ekl
- Green airplanes

Putting into practice
Supporting schools in STEM education
Attachment to organizations in STEM fields
Participating in competitions on innovation 13

Over 80 undergraduate students applied!



1. Writing an invention proposal...

* Motivation, invention design, budget, etc....., similar to
what scientists did for getting a research grant

vy

STEM Inventor Scheme

Proposal for Invention or STEM education activity

A) Group leaders and members: (there can be more than 1 leader):

Leader

Name

Student ID:

Program of study:

Year of study:

B) Motivation and simple description of the invention / STEM education activity
Simple description:

C) Tentative list of materials required (and the corresponding budget):
et

If you think that our labs have the required equipments, please
Budget required [HKS:I)

Materials / equipments

14

Total budget required =




1. Writing an invention proposal

 Many of them do not have a science background, they
applied simple science to develop innovative ideas

* Some ideas may be too ambitious, infeasible, but they
will sort it out in the invention process (an important
essence of the STEM process)

Over 13 group of students from different major submitted their proposal! .



2. Testing, problem solving, improving...

Full support, no pressure,
just fun ©




3. Dissemination of their inventions

OOOOOOOO



Learning through simulated experiments

* Develop higher-order skills, e.g. critical thinking, analyses,
problem-solving, creativity, etc
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Biology

Molecular workbench 18



http://mw.concord.org/nextgen/#interactives/biology/diffusion-bio/diffusion-bio-across-permeable-membrane

Learning by teaching

Little Scientist and Smart Scientist Program
(VIVIRIEZR B8 BEBEDE)

* Objectives: To let student teachers

1. develop curriculum and teaching materials from simple
science, some of them use a STEM approach

2. cooperate, coordinate, manage and execute the programme
bridge theory and practice

4. observe and learn from peers -- KT among students of
different majors and years

* Participants:

* Over 60 undergraduate students from year 2 — year 4 and
different programmes and faculty

* Over 200 primary school students participated over the years

Acknowledgement: Smart Scientist Program co-supervised by Dr Irene Cheng, supported

by: Teaching Development Grant +



1. Promotion & admission (by students)
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2. Teaching material development
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(Using Tree Bark Rope to Create Fire | Marooned) (01:04-01:43)
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4. Dissemination as a teaching module book
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* The student participants
gathered all their teaching

materials and print it as a
booklet
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Elderly Science Day (E&RI 2528 H)
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experiments very much




Summary

* Learning science can be fun by

1.
2.

Interest-driven pedagogy; science-for-all

Encouraging students to construct science in
daily life

Adopting a STEM approach during lessons and in
extra-curricular activities

Learning by teaching

Thank you!



