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ODbjectives

sSession 1
Using 3D-Printing technology for conducting scientific
Investigation

» Use of e-Learning platform (e.g. Schoology)

» Overview of the strategy for using 3D-Printing technology
and digital tools in scientific investigation

» Use of e-Learning tool (e.g. AnswerGarden)
» Use of PhET simulations tool (e.g. energy forms and changes)
» Introduction of 3D-Printing technology

» Design 3D objects for scientific investigation (each
participant is required to choose a 3D design task)

» Discussion on the assignment




O
O K alele]lelevd L ogin the e-Learning Platform

»http://www.schoology.com

»Log In: using your own schoology account
»Course Code: KJ38Z-WNBWP

Sign in to Schoology
See Al

Email or Username

Password

Forgot your password
SSO Login



Presenter
Presentation Notes
Get course materials, remind the logistics like apply for leave

http://www.schoology.com/

OE eIl c-Learning Platform

Sign up as an Iinstructor

»Sign Up: using your personal email to sign up
as an instructor

Sign up for Schoology

Sign up for Schoology
First Name Last Name
Email address
Password

Confirrmm Password

Receive periodic Schoology updates

M - .
By clicking Register, you agree to our Privacy
Rlsl" Policy & Tarms

Ned F
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Presentation Notes
Sign up as an instructor


OElelellele’d c-Learning Platform

Create course

Home ©Courses ~ Groups = Re

pdate

h:tivit]

eChem-504: Impleme

» Create your own content and resources

Mark down your course code




O
e-Learning Platform

»Use a test account to join the course you created

Home Courses ~ Groups ™ Re

Activit . eChem-504: Implemse Join a Course

Access Code:
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Presentation Notes
Add eechemxx+xx account as a student


(® schoology XK Questions

S SChDOl Basic Q Home Courses ¥ Groups ~ Resources -

eScience-AE: Using 3D-Printing Technology and e-Learning
Tools to Enhance Learning, Teaching and Assessment of

Science (S1-3) Curriculum ]
Institute of Professional Education And Knowledge (PEAK) Vocational Training Council

[5] Add Materials ~ || Options ~

All Materials -

~ Course Options ? Session 1

@ Materials

T Session 2

k;:) Questions about the course

Updates

E‘{.ﬁ Cradebook

7 7 Badges

RE1 Attendance

- .

Med J
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Presentation Notes
Let participants know that they can ask questions about this course even outside lesson time


OEllele]lele d c-Learning Platform

Overview of features

T Add Materials ~ JRe Al Cohd

3 Add Folder
> tools for
Add Assignment

8% Add Test/Quiz

&5 Add File/Link/External Tool
7| &S Add Discussion mplement
[-¢ Add Page

& Add Media Album
Add Package

[= Import from Resources

ng and e-
Q. Find Resources J

Ted 1
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Presentation Notes
Let them have an overview what they can add in the course


OEllele]lele d c-Learning Platform

i Create Test)/Quiz

Setting Test / Quiz

Name:

J Questions | Settings | Preview | Results

Due date: = 100 |pts

. _ + Add Question
Institute of Professional Education And Knoy Category: L {Uinamded) Grading options Trug/False
Scale: | Numeric -| _ _
: Multiple Choice guestions on this 3
Advanced: o

Ordering

& Add Materials - JE& U0 ER

B add Folder

Short-Answer/ Essay Question
Fill in the Blank

Matching

=PI

B Add pecionme ik From Question Banks
Import Test/Quiz

i 'O
) Add TEEI:" QI‘“E |amont Page Break

3 Add File/Link/External Tool Remember to publish your test/quiz to students Text

0 Add Discussion

z; Revision Test
= Add Page
@ Add Media Album
EI Add F'E[kEQE [T 'i" Copy to Course
i I f [ :II Privacy Policy & Terms of Use " Delete
mport from Resources it & Save to Resources

Med J
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Presentation Notes
Test/Quiz: 
Question type: T/F, MC, Ordering, SQ, Essay, F/B, Matching
After you add Test/Quiz to a course, click on it to set when it is available to students, whether or not students can see correct answers, etc.




Setting Test / Quiz

OEllele]lele d c-Learning Platform

These statistics are currently hidden from student view. You can enable this v
by editing this assignment.
Misconceptions Available il ][] [#
# of 30.47
| Questions | Smm Results | Comments Grades : Average (39.47%)
. . ] Max Points 100 Standard 13.16
View by Stude iew by Quest Highest — Deviation (13.16%)
Submissions/ Final Score Grade (52.63%) . 39.47
Name Attempts Latest Attempt Gradebook Grade Lowest 76.32 Median (39.47%)
10/38 , Grade (26.32%) Mode N/A& (N/A)
ns/ . [ \
1 1/1 6/05/16 4:35pm 56351100 View Attempts
2 11 6/05/16 4:35pm 20/38 View Attempts
e ' 52.63/100 21
Misconceptions ¥ Available E 1
| Questions | Settings | Preview I Results | Comments 1
View by Student * View by Question < Question 5ummarv:>
R a . .
8 Questions Most submissions 1 e e
1 Page Least submissions 1
2 Submissions Avg submissions 1
Question Answer stats
Question 1: A sodium atom can only form one ionic View Responses
bond, because it only has one electron in its outer = 0%
shell to donate. False: 0 (09%) -
TruefFalse - 1 point :::;I; ?nswer]: 0 I . @ i
. — - - - - - ': I
Points Earmed - Most: 0 - Least: 0 - Avg: 0 iﬁumﬂm Tﬁmlﬁ i éﬁmg




OEllele]lele d c-Learning Platform

Setting Discussion

Institute of Professional Education And Knoy

& Add Materials - UG ER

.| & Add Folder

Create Discussion

Title:

Description: B T U =

tols for e
B Add Assignment

- ﬂ' ﬂdd TEEt,l'IQLIiI | : | Due Date:
45 Add Filedlink/External Tog Grading

— ] . Ad ced: ' Lo I
D Add Discussion van )

: Add Media Album Can search and attach link to comment when
B add Package ming diff = . using computer, but not mobile phone

Grading: Enzable

ling e-lez
tools int
11:59 p

i Import from Resources

2 Find Resources

Med J
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Discussion:
Comments can’t be exported
Can search and attach link to comment in computer, but not in mobile phone

In a course, you can’t post message to the course. Instead, the admin can set a Discussion for students to post messages.

Can set poll in group but not in course
Can send post in group but not in course



OEllele]lele d c-Learning Platform

Giving badges

eChem-S01: Implementation of e-Learning a ...

Badges ~ [.NIE:ENTR

9% Create New Badge

@ Import from Resources

{7 Schoology Badges

v b - v h v v v

® @ & . ©

pod Liste... Homework Leadership Most Impr... Participation Positive At... Problem So...

~ Course Options

Materials v

Updates

g4 Gradebook

? Currently there are no members in this course

u@rl |

B ok BFE
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Why using 3D printing In
scientific investigation?

What can 3D printing do?

eScience-AE: Using 3D-Printing Technology ...

Session 1

[Z Add Materials * || Options = || &

gﬁ Use of 3D in scientific investigation / 13' i (@:- |

B A B & B F
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We don’t use 3D just for the sake of using it
Make things that are not available in the market (new thing for solving problem)
Make things that can’t be replaced by other things in the conduction of experiment (Make things of high precision)
Make things that originality and creativity are important (cultivating creativity and respect for originality are important in the doing of science)
Making prototype or small parts needed for a set up
Let’s find out more


Scientific investigation

/

E-learning
tools

N

3D printing
technology




Stages of scientific investigation

Setting a question What are we investigating and why?

Proposing a hypothesis | What do we know about the topic?

Designing a fair test How can we test it? Any reference?

Carrying out the experiment |What do we need? How can we collect data?

Analyzing results How do we analyze the data?
Drawing conclusion

Presenting the findings |How is a better way to present the findings?

Information Technology In Education




How do we usually start a scientific
Investigation?
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Presentation Notes
Brainstorming topic for investigation - AnswerGarden
Elaboration and development of idea - Formative
Getting to know what they know and what they don’t know – Formative
Providing background information (problem, theory, method of measurement) – YouTube video; PhET simulation; TV advertisement

Give out WS with Introduction
Setting up the context
Having students to read the WS before doing the experiment



AnswerGarden =

https://answergarden.ch/

»Real time brainstorming tool

YNo need to sign up

VAnswers can be exported as image in PNG format (the answers
can only be stored for a short period of time in the platform)
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Presentation Notes
Students may only think of a few ideas on their own
To prevent the concept map from having too few ideas
Sometimes teachers can consider providing the list of ideas for students to connect
Alternatively, we can let all students contribute their ideas – doing a brainstorming
I have tried this online tool

https://answergarden.ch/

\
1. Click the + sign to open a new AnswerGarden

AnswerGarden <™ + Q e ?

AnswerGarder

3 AnswerGarden Mode

|
Brainstorm Moderator Locked ﬂ“‘:::;?. interei 2 Set yOUr tOpIC

helpiul
‘F‘I 1 - -
N In Classroom Mode respondents can subr il gwe Topic (required)

of answers, but may only submit each ang 3 Set hOW Iong you want bnfusing
) — Type thg topic nylc:-ur new AnswerGargfken. This can be a question
Add Local Discoverability | the AnswerGarden to be S

kept
You can make this AnswerGarden eagfy di .
current network location for a shogfduration. [Learn more
1 hour 1 week Hidden . . y
4. Click ‘Create’ to start

Creat/ 110 .

Ju
18

AnswerGardenis AnswerGarden =

P . - |
fobulous T s original engagid

excellent  aninterestl - Creqte a new AnswerGarden
intriguing gI‘Eﬂt 1€

ore options (optional)

B R OBOEOHE B
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AnswerGarden ™

What to do in summer?

Submit

reading sunbath

gﬂﬂcling

eatice-cream sleep donothing

Interview

dinner tgt sclence vol prog.

Admin

Refresh

Share

ol

Share this AnswerGarden on various social networks using the following buttons.

BS)E & WW+

Embed

Use this link to refar to your AnswerGarden.

—
<. https://answergarden.ch/304015 >

Embed your AnswerGarden on your website or blog (540x400):

5. Share this link with others

<iframe src="https://answergarden.ch/embed/304015" \

lrer g
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Presentation Notes
The key ideas that are mentioned by more students will appear bigger.

Teacher can get a brief idea of what students know quickly.
It is a easy way to collect ideas
Like how it is used to collect your ideas on what TPACK is.

AE eSci-3D:  https://answergarden.ch/411953


formative

https://goformative.com/

»Collect students’ live responses

VGive feedback to and grade students’ answers
JElaborated answers and drawing allowed
JEasy to set
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Presentation Notes
Students may only think of a few ideas on their own
To prevent the concept map from having too few ideas
Sometimes teachers can consider providing the list of ideas for students to connect
Alternatively, we can let all students contribute their ideas – doing a brainstorming
I have tried this online tool

https://goformative.com/

formative

»Sign up an account as instructor

Formative accounts are FREE for teachers and students! -}:] Lo g| N

If you are interested in school PD or a district implementation, please contact usl

Username or Email

Signupasa:| TEACHER STUDENT

Sign up with Google

Password

+ LOG IN

SIGHM IN WITH GOOGLE +

Sign up with Clever

or
First Name Last Name
Email

Password

SIGM IN WITH CLEVER

Forgot Your Password?

By clicking "Sign up”, you agree to our Terms of Service and Privacy Policy.

Create Free Account

https://goformative.com/

Ned I
R ## B B B
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Presentation Notes
Students may only think of a few ideas on their own
To prevent the concept map from having too few ideas
Sometimes teachers can consider providing the list of ideas for students to connect
Alternatively, we can let all students contribute their ideas – doing a brainstorming
I have tried this online tool

https://answergarden.ch/

fc r Clti\/e https://goformative.com/

»Create guestions to collect responses

Y Assignments & Profile Classes @ Sign Out

+ New Assignment! ) + @8 New Folder
3 pre-made - Checks for Understanding Share | Rename | Delete
E A Sample Formative Assessment with Responses 4 Responses 7/8/15
= 22 %
= Demo 54 Responses 12/8/16
et .
= Hacksaw Ridge 3 Responses 12/20/16
[ .
= Quick Do Now (typed response) 0 Responses 7/8/15
[

ur@ri l

22 B OE OB W
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Presentation Notes
Students may only think of a few ideas on their own
To prevent the concept map from having too few ideas
Sometimes teachers can consider providing the list of ideas for students to connect
Alternatively, we can let all students contribute their ideas – doing a brainstorming
I have tried this online tool

https://answergarden.ch/

fC frn Cltive https://goformative.com/

»Base on your existing worksheets to create guestions
formative | [ 6o

Build > Preview > Live Results

Drag a file here or click to upload,

Untitled Formative

Ted 1
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Presentation Notes
Students may only think of a few ideas on their own
To prevent the concept map from having too few ideas
Sometimes teachers can consider providing the list of ideas for students to connect
Alternatively, we can let all students contribute their ideas – doing a brainstorming
I have tried this online tool

https://goformative.com/

PhEr https://phet.colorado.edu

Simulation on varies concepts

PhEI' - oo JIllustrative

INTERACTIVE =

Sin:'ll;::t-’i?n?: Be an HTMLS5 Hero! \/I nte raCtive

L~y
HTMLS PHET for Every Classroom @@ 4 By converting our sims to HTMLS, we
Physics make them seamlessly available across -
) platforms and devices. Whether you

Biology have laptops, iPads, chromebooks, or '\/CO nve n I e n t
Chemistry BYOD, your favorite PhET sims are

always right at your fingertips.
Earth Science o

Become part of our mission today, and
Math transform the leaming experiences of

1
By Grade Level students everywhere!

By Device

All Sims PhET for Every Classroom

Translated Sims
Teaching Resources
Research
Accessibility
Donate

New Sims

States of Matter: States of Matter
Basics

lrer g
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Presenter
Presentation Notes




(11 Tube |

https://www.youtube.com/

Yl]u T[]i]E e water saving nozzle Q, + j:[ n

Filters = About 8,010 results

This water saving nozzle can save 98% of
the water you use

Buzz-inn.in
] ¥ e [ =
3 months ago = 175 views

this water saving nozzle can L
save 98% of the water you use ¥ ;.o

Kohler Water Saving Tips - How to Install a

Faucet Aerator

KOHLER

6 years ago * 9,261 views

Master plumber Ed Del Grande demonstrates how easy it is to
install & low-flow faucet aerator.

\Vresourceful
+Check content before use
<+Pop-up advertisement

MTed F
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#_ EDpuzzle JInteractive video

<+Analysis of students’ responses
https://edpuzzle.com/
<+Free of charge and easy to use

Corrosion and rust- Science

What is the difference between

SUiituSius)
) tap water and distilled water?

Why is the difference between
distilled water and boiled distilled
water?

! !.- 01:22 I - &
02:13 -Il -

L n——
ITed .
B AR B E B F
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2 Examples of scientific investig

Topic 1:

Turbine design
&
Hydroelectricity

Water Tap design
&
conservation of water




Scientific investigation 1:

Turbine design
&
Hydroelectricity
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Presentation Notes
Sharing of participating teachers’ assignment


Turbine design & Hydroelectricity

Unit 2 Energy

Content
Topics Kev points Core Extension Suggested Activities
4.4 Generating Generation of Electricity 1s the most common energy T Generate electricity using a steam
electricity electricity source used at home engine model
Hydro-electric Electricity 1s generated in power stations I Generate electricity using a
power from coal, o1l or natural gas in HK; hydro-electric power model
Wind power pollution problems arising from the
Nuclear power generation of electricity
Other ways to S. Generate electricity with a solar cell
generate or home made chemical cells
electricity: e.g.
hydro-eleciric
power, wind
power, nuclear
power,
chemical cell
and solar cell

29

'u-

B A B & B F
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Introduction

» Generate Electricity from water current:

> WHY ?
Hydro Power is an alternative energy source
(Our Dally Need)

E]#:4; =]
=

@ HYDRO POWER &



https://www.youtube.com/watch?v=q8HmRLCgDAI

Background knowledge

Pelton Wheel like turbine i1s chosen as reference..
Working Principle :  [m]Z: ]

Example : @] [=]

Low speed water Current + Water tight chamber,
= feasible in Classroom



https://www.youtube.com/watch?v=Jd5BN7SPkqI
https://www.youtube.com/watch?v=6sVO_ViWnY4

Design of investigation

What factors are affecting the efficiency of
this type of turbine ?

Let’s brainstorm ...



Presenter
Presentation Notes
Leave for teachers to think about and discuss at school with students


Design of investigation

AnswerGarden ™

Brainstorm Tool :

identification of students’ prior knowledge and
Interested topics

» Let students answer the question: “What fac
affect the speed of a turbine?”

» Then summarize students’ ideas in the form @
concept map.




Design of investigation

Factors affecting the efficiency of this turbine

(0:00-0:20)

- No. of flips El
(4:00-4:20)

[m]::"

- Size of flips



https://www.youtube.com/watch?v=pnpVqxITcJI

Design of investigation

How to measure the efficiency of energy
conversion of a Pelton Wheel ?

Let’s brainstorm ...



Presenter
Presentation Notes
Leave for teachers to think about and discuss at school with students


Design of investigation

Related Simulations : PhET simulations
e.g. Unit 2 Energy:

» Energy forms and changes
(https://900.9l/4QUr9N)

» Generator :

(https://phet.Colorado.edu/en/simuIation/leqacv/qenerator)



https://goo.gl/4QUr9N
https://phet.colorado.edu/en/simulation/legacy/generator

Design of investigation

Exemplars / Reference

Practicability

Originality

Creativity



https://www.youtube.com/watch?v=x1fXAdODGvA
https://www.youtube.com/watch?v=g6IN0rLcmP4
https://www.youtube.com/watch?v=TXfwZ5_kyr4

Design of investigation

Investigations on the energy-generating
efficiency of a turbine:

Investigation Independent Dependent
Variable Variable
1 Number of Average voltage
paddles generated
2 Size of paddle Average voltage
generated

Concept of fair test




Scientific Investigation 2:

Water saving faucet
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Sharing of participating teachers’ assignment


Water saving faucet

Unit 2 Water

Students should leam

Students should be able to

Suggested Learning and Teaching Activities

2.5 Water conservation and pollution

* (Conservation of water

* Recognise the importance of water
conservation and the wavs to conserve

water

* Perform a survey in class to find out the
daily water consumption at home and
suggest ways to reduce the wastage of

water
* | Design and make a device to be fixed on

water tap to conserve water in daily use

iTed J

B A B & B F
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Introduction

» Water saving tips:
» Fix dripping water taps < Not to waste water
» Close the water tap when brushing teeth < Reduce the use of water

» Use of water saving faucet < Use water more efficiently




Introduction
Water saving faucets available in the market:

7

N A

How much water
can be saved by
using these?



Presenter
Presentation Notes
Balancing chemical equations:
Students do questions in supplementary exercise
Teacher needs to check
Students may overlook mistakes when doing peer-checking
Every question is a new case, it is difficult for teachers to explain every question
It would be much better if there is an auto-check platform


ECO365days

Background knowledge

How much water can a Eco365 water
saving faucet save?

www.neosystek.com

Up to 75% Less Water with

‘Shower Type Aerator’

Shower Type Aerator

1;_;..-1 ..;
Ly \

On Taps/Faucets our Water Saving Eco365days ‘Shower Type T T
e ; : Retrofit existing
Aerator’ with flow of 2 to 4 LPM (Liters Per Minute) uses up to bt bl

75% less water and energy than a standard flow of 10 - 15 LPM Water Saving : BT AL g
aerator. That's saving of 58400 Liters of water annually for a Aerator and ED “‘"'IﬁEF;‘J' WAS TAGE
3 =)

family of 4.. you save water

Aerator
available at
flow rate of 1.5,
2,3 &4 LPM

without

,4"'. (Actusl Image) B
. | a sacrificing on
‘,f( performance
V Shower Type

Easy To Install Instant Water Flow Reduction
[De It Yourself)

lrer g
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Presentation Notes
Balancing chemical equations:
Students do questions in supplementary exercise
Teacher needs to check
Students may overlook mistakes when doing peer-checking
Every question is a new case, it is difficult for teachers to explain every question
It would be much better if there is an auto-check platform

https://www.youtube.com/watch?v=lEl9JgK7JkQ

Background knowledge

How much water can a YOCOS water saving
faucet save?



Presenter
Presentation Notes
Balancing chemical equations:
Students do questions in supplementary exercise
Teacher needs to check
Students may overlook mistakes when doing peer-checking
Every question is a new case, it is difficult for teachers to explain every question
It would be much better if there is an auto-check platform

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

Design of investigation

Does the design of the filter affect its
water saving performance?




Design of investigation

What measurement can we make to
show the water saving performance of a
faucet?

» Measure the water flow, Ii.e. litre of water per
minute, of the water saving faucet



Presenter
Presentation Notes
Consider the different types of variables
Concept of fair test

https://www.youtube.com/watch?v=HnUlG9POajU

Design of investigation

What else would you consider when
deciding whether or not to use a water
saving faucet?

» Water flow
» Water pressure

Low water High water Low water
flow flow flow

+ + +
Low water High water High water
pressure pressure pressure




Design of investigation

How can we compare the water pressure
of different water saving faucets?

Let’s brainstorm ...



Presenter
Presentation Notes
Leave for teachers to think about and discuss at school with students


Design of investigation

How can we compare the water pressure
of different water saving faucets?

Let’s brainstorm ...

Will the design of filter
affect the water pressure?




Design of investigation

Investigations on the effect of design of filters
on the performance of a water-saving faucet:

Investigation Independent Dependent
Variable Variable
1 Design of filter Water flow

2 Design of filter Water pressure




Extension: Water saving shower head
- How does it work?
- How can we test its water saving performance?

Comparing the amount after
discharging|water for 30 seconds

Common Water saving

— S shower shower



Presenter
Presentation Notes
Reference

https://www.youtube.com/watch?v=jIC2HzPU_AU&feature=share

Extension: Water saving shower head
- Water flow + water pressure

How to save water properly
Is total water usage really reduced?

30 minitues to get things done because 15 minitues to get things done since
15 minitus to wash body and hair water pressure is too low to rinse off the pressure is not reduced.

MNormal shower head Water saving shower head

Pressure
is
impartant

10L / min

20L * 15 min = 300L 10L * 30 min = 300L | 10L * 15 min=150L

We take shower with a purpose of washing and rinsing body and hair. How long does it take to get the things done
propely ? It all depends on water pressure. Water pressure always influence times required to get things done.
Of course, the longer time on showering , the larger water consumption. Less water flow is likely to lower water
pressure. But E-shower has been manufactured by water saving specilaists. We have know-how of keeping
water pressure with less water flow. E-shower is the best choice fo you to save showering water.

ilTed F
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Presentation Notes
Reference


Preparation for investigation

We need the objects for testing and here
IS where 3D printing technology comes In
place.

Dimension

Tailor-made Shape

Precision




Conducting the investigation

> Let’s look at a video showing our trial of the
investigation

» Pre-printed 3D models will be provided to
each group so that you can preliminarily
experience the effects of alterations on 3D
models.



https://www.youtube.com/watch?v=gNHh-X8eOeY
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