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Series: 

 Using 3D-Printing Technology and e-Learning 
Tools to Enhance Learning, Teaching and 

Assessment of Science (S1-3) Curriculum 
 
 

Session 1 



Session 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 
 

 

 

 

Objectives 
 



Login the e-Learning Platform 

▶http://www.schoology.com 

▶Log In: using your own schoology account 

▶Course Code: KJ38Z-WNBWP 
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Presenter
Presentation Notes
Get course materials, remind the logistics like apply for leave

http://www.schoology.com/


▶Sign Up: using your personal email to sign up 
as an instructor 
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e-Learning Platform 

Sign up as an instructor 

Presenter
Presentation Notes
Sign up as an instructor



Mark down your course code 

 

 

 

 

 

 
 

 

 

5 

 Create your own content and resources 
 
 
 

 

 

Create course 

e-Learning Platform 



▶Use a test account to join the course you created 
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e-Learning Platform 

Presenter
Presentation Notes
Add eechemxx+xx account as a student



Ask Questions 
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Presenter
Presentation Notes
Let participants know that they can ask questions about this course even outside lesson time
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Overview of features 

e-Learning Platform 

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



e-Learning Platform 
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Setting Test / Quiz 

Remember to publish your test/quiz to students 

Presenter
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.
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e-Learning Platform 

Setting Test / Quiz 



e-Learning Platform 
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Setting Discussion 

Can search and attach link to comment when 
using computer, but not mobile phone 

Presenter
Presentation Notes
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




Giving badges 
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e-Learning Platform 



13 

Why using 3D printing in 
scientific investigation? 

 
What can 3D printing do? 

Presenter
Presentation Notes
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 
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3D printing 
technology 

E-learning 
tools 



Stages of scientific investigation  

Setting a question 

Proposing a hypothesis 

Designing a fair test 

Carrying out the experiment 

Analyzing results  

Drawing conclusion 

Presenting the findings 
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What are we investigating and why? 

What do we know about the topic? 

How can we test it? Any reference? 

What do we need? How can we collect data? 

How do we analyze the data? 

How is a better way to present the findings? 



How do we usually start a scientific 
investigation? 
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Presenter
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




▶Real time brainstorming tool 

√No need to sign up 

√Answers 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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https://answergarden.ch/  

Presenter
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/
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2. Set your topic 

3. Set how long you want 
the AnswerGarden to be 
kept 

4. Click ‘Create’ to start 

1. Click the + sign to open a new AnswerGarden 
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5. Share this link with others 

Presenter
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



▶Collect students’ live responses 

√Give feedback to and grade students’ answers 

√Elaborated answers and drawing allowed 

√Easy to set 
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https://goformative.com/  

Presenter
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/


▶Sign up an account as instructor 
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https://goformative.com/  

Presenter
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/


▶Create questions to collect responses 
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https://goformative.com/  

Presenter
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/


▶Base on your existing worksheets to create questions 
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https://goformative.com/  

Presenter
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/
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Simulation on varies concepts 

https://phet.colorado.edu 

√Illustrative 

√Interactive 

√Convenient 

 

  
 

Presenter
Presentation Notes
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https://www.youtube.com/ 

√resourceful 

Check content before use 

Pop-up advertisement 
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https://edpuzzle.com/ 

√Interactive video 

Analysis of students’ responses 

Free of charge and easy to use 



Topic 1:  
 

Turbine design  
&  

Hydroelectricity 
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2 Examples of scientific investigation 

Topic 2:  
 

Water Tap design  
&  

conservation of water 
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Scientific investigation 1: 
 

Turbine design  
&  

Hydroelectricity 

Presenter
Presentation Notes
Sharing of participating teachers’ assignment
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Unit 2 Energy 

Turbine design & Hydroelectricity 



 

▶ Generate Electricity from water current: 
▶ WHY ? 

Hydro Power is an alternative energy source 
(Our Daily Need) 

Introduction  

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


 

Pelton Wheel like turbine is chosen as reference...  
Working Principle :  
 
 
Example : 
 
 
 
Low speed water Current + Water tight chamber  
= feasible in Classroom 
 

 
 

 

 

 

Background knowledge  

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


What factors are affecting the efficiency of 
this type of turbine ?  
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Let’s brainstorm … 

  Design of investigation  

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



 
 
Brainstorm Tool :  
identification of students’ prior knowledge and 
interested topics 
 

▶ Let students answer the question: “What factors 
affect the speed of a turbine?” 

▶ Then summarize students’ ideas in the form of a 
concept map. 

 

 

Design of investigation  



 

Factors affecting the efficiency of this turbine : 
 
- No. of flips :                     (0:00-0:20) 
                                           (4:00-4:20)     
 
 
- Size of flips 

 
 

 

 

Design of investigation  

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


How to measure the efficiency of energy 
conversion of a Pelton Wheel ?  
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Let’s brainstorm … 

Design of investigation  

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



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

▶ Energy forms and changes 
(https://goo.gl/4QUr9N)  

▶ Generator :      
(https://phet.colorado.edu/en/simulation/legacy/generator) 
 

 

 

 

Design of investigation  

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


Design of investigation  

Creativity 

Originality Practicability 
Fun 

Exemplars / Reference  

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


Investigations on the energy-generating 
efficiency of a turbine: 

 
 

 

 

Investigation Independent 
Variable 

Dependent  
Variable 

1 Number of 
paddles 

Average voltage 
generated 

2 Size of paddle Average voltage 
generated 
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Design of investigation  

Concept of fair test  
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Scientific investigation 2: 
 

Water saving faucet 

Presenter
Presentation Notes
Sharing of participating teachers’ assignment
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Unit 2 Water 

Water saving faucet 



▶ 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 
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Introduction  



Water saving faucets available in the market: 
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How much water 
can be saved by 

using these? 

Introduction  

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
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How much water can a Eco365 water 
saving faucet save? 

Background knowledge  

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=lEl9JgK7JkQ
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How much water can a YOCOS water saving 
faucet save? 

  Background knowledge  

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


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



What measurement can we make to 
show the water saving performance of a 
faucet? 
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▶ Measure the water flow, i.e. litre of water per 
minute, of the water saving faucet 

Design of investigation  

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

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


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

▶ Water pressure 
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Low water 
flow  

+  
Low water 
pressure 

High water 
flow  

+  
High water 
pressure 

Low water 
flow  

+  
High water 
pressure 

OR OR 

Design of investigation  



How can we compare the water pressure 
of different water saving faucets?  
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Let’s brainstorm … 

Design of investigation  

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



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

Dependent  
Variable 

1 Design of filter Water flow 

2 Design of filter Water pressure 
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Design of investigation  



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

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


Extension: Water saving shower head 
- Water flow + water pressure 
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Presenter
Presentation Notes
Reference



We need the objects for testing and here 
is where 3D printing technology comes in 
place. 
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Preparation for investigation  

Tailor-made 

Dimension 

Shape 

Precision 



 
▶ 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.  

Conducting the investigation  

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