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3.9 P.O.H. Chan Kwok Wai Primary School — Make a Water Filter and a Light Meter
Device with the Process of Engineering Design to Develop Students’Generic Skills and

21st Century Skills

Teacher Name Mr Tai Yat Wah, Mr Chan Wing Kei

Subject School STEAM Education Lesson

Subject Level Primary 4

Learning Objectives By the end of the learning module, students should be able to:
1. Create a water filter using simple materials such as sand, gravel, and
activated carbon.
2. Use a light meter device to test the clearness of the water filter.
3. Develop their problem-solving skills by identifying areas where the

water filter could be improved and experimenting with different materials and
designs to improve its effectiveness.

4. Develop their generic skills and 21st century skills, such as critical
thinking, communication, collaboration and creativity, through the
collaborative process of creating and testing the water filter and light meter
device, and learn to cherish water and be responsible.

Applied e-Learning  Platform: Seesaw, Edpuzzle and Make Code for Micro:bit
platform and tools Tools: Micro:bit, iPad, Light sensors, LED lights, 3D printing shells and a
base, batteries, a resistor, crocodile clips with wires, a container, plastic
bottles, and different mediums like sands, stones, cartons and gravels.

Introduction

As we all know that clean and safe drinking water is essential for human survival, yet a
large portion of the world's population still lacks access to it. Water pollution from
industrial and agricultural activities has become a significant problem, and untreated water
can contain harmful contaminants such as bacteria, viruses, and chemicals that can cause
serious health problems. In response to this problem, it is essential to educate students on
the importance of clean water and how to create a water filter to purify contaminated water.

This module aims to teach students how to make a water filter and use a light meter device to test its
effectiveness. Through this module, students will learn about the sources of water pollution, the consequences
of drinking contaminated water, and the importance of having access to clean and safe drinking water. Students
will also develop their problem-solving skills by designing and testing their water filters, experimenting with
different materials and designs to improve their effectiveness.

By the end of the module, students will have a better understanding of the importance of clean water and how
to create a simple but effective water filter. They will also have developed their generic skills, such as critical
thinking, communication, and teamwork, through the collaborative process of creating and testing the water
filter and light meter device.
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Lesson Design and Assessment

To develop students’ problem-solving skills and self-regulated learning skills, I would like to incorporate the
engineering design approach for the design of the lessons. The flow of the lessons is shown as follows:

1. Introduction and Problem Identification: Begin the module by introducing the topic of water pollution and
its impact on human health and the environment. Discuss the sources of water pollution and the consequences
of drinking contaminated water. Students are encouraged to identify the problem of polluted water through
watching a video (Picture: Edpuzzle 01) about collecting drinking from the river on Edpuzzle. Students needed
to complete some questions based on the content of the video on their own at home. This helps develop their
self-regulated learning skills.

(BB RBIAE 0] BiamMBhupuid N R B BITKEE

Vins Tai

£ Watch later Share

0 EERBEE ] Bemsup RS ERTKE., © A

¢ LATEED)

RALER

(Picture: Edpuzzle 01)

2. Planning and Research: Students are provided with reading resources to research water filtration methods
and materials on the platform of Google Classroom. In the classroom, students are encouraged to plan and
design their water filters using Seesaw platform (Picture: Seesaw 01), such as drawing or uploading pictures
to create virtual prototypes. Students are needed to discuss with peers through collaborative learning, in which
they have to explain the reasons why they would like to have such ideas for their designs.

IERRRYBIE IR E R BT RRFRIERIE A -

(Picture: Seesaw 01)
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3. Prototyping and Testing: Students make their water filters (Picture: Water Filter 01). In the experiment,
they can use the materials in accordance with their own design. For the light meter, students are learning to
code and make a light meter (Picture: Light Meter 02). The process of coding also boosts their computational
thinking skills.

(Picture: Light Meter 01) (Picture: Water Filter 01)

They then test their water filters using a light meter device to measure the clarity of the water and post the
results on Seesaw (Picture: Seesaw 02 and 03). Students are guided to test and refine their water filter designs,
experimenting with different materials and designs to improve their effectiveness. For refining their designs,
students can choose other material like cottons, coffee filter paper, masks and even other materials that they
bring from home. It can help them to think any other materials that can help in our daily life and boost their
creativity.

BIRBESE CRIERR) EETCECECN
ER (o R (0 V)
,,,,,,,,,, N [ p—— e WBMK AL BN R

me,k:::z;‘!s/ \/ R / B /

B 2 a ) IEH R B 2w/ IE W R
"

Micro:bit & &% &% B i : Micro:bit 7 8% & R i :

(Picture: Seesaw 02) (Picture: Seesaw 03)

4. Presentation: Students will present their water filter designs, discussing the materials they used and how
they designed and created their filters. They will also share their results from testing their filters using the light
meter device and reflect on their learning. This will provide an opportunity for students to share their ideas
and learn from each other as they can give feedback to each other.

5. Reflection: For the assessment, in addition to the prototype and presentation, students are guided to reflect
on their learning and the effectiveness of their water filters and complete their worksheet at home as
consolidation work. Also, the importance of clean water and the role of water filters is highlighted for our
health.

All in all, by following this engineering design approach with the help of e-learning tools, students will gain
a deeper understanding of the problem of water pollution and the importance of clean water. They will also
develop their problem-solving skills and their ability to work collaboratively as they create and test their water
filters. What’s more, presenting their work will provide an opportunity for students to develop their
communication skills and learn from each other. Eventually, the message of saving water is everyone’s
responsibility is also further emphasized as a responsible citizen.
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Reflections :

Teaching students how to make a water filter and use a light meter device to test its clearness was an exciting
experience for both me and my students. After the initial lesson, students continued to test the water filter
repeatedly and identify its design of purification. This allowed us to explore the effectiveness of the water
filter and how it could be improved.

Throughout the lesson, I noticed that my students were engaged and excited about the hands-on learning
experience. They enjoyed the process of creating the water filter and testing its effectiveness using the light
meter device even though the process of coding and connecting wires are difficult to some students. They
were also eager to learn more about the design of the water filter and how it worked to purify the water.

As students continued to test the water filter, they were able to identify areas where it could be improved. For
example, students experimented with the different types and sizes of materials used in the filter to see how
they impacted its effectiveness. Students also discussed the importance of maintaining the water filter and
changing the materials regularly to ensure optimal performance.

Overall, I found this lesson to be a great way to teach my students about the importance of clean water and
how to create a simple but effective water filter. It also provided an opportunity for them to think critically
about the design of the water filter and identify ways to improve its performance.

Moving forward, I plan to continue incorporating hands-on learning experiences into my lessons. This type of
learning allows my students to engage with the material in a meaningful way and develop a deeper
understanding of the subject matter. I also plan to explore other ways to teach my students about water
purification and the importance of clean water, such as through experiments and field trips to local water
treatment plants as part of the module.
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3.33La Salle College —The Bridge Design

Teacher Name Mr Timothy GOH

Subject School Design and Technology Lesson

Subject Level Secondary 1

Learning Objectives To simulate a bridge with Bridge Designer and make a wooden model for

loading tests in groups.

Key concept:

Structure design

Value and impact
Applied e-learning Laptop, Bridge Designer
platform and tools

Lesson Introduction
Part 1 — Introduction of bridge design (use of videos)

Part 2 — Computer simulation (Laptop, The Bridge Designer) — Individual

Part 3 — Bridge model making — Group of 2
Learning Effectiveness Assessment

Understanding of structural design will be assessed by questioning and observation of whether
students are able to apply the structure into their simulation and model. The tested results in software
as well as real model will also reflect the level of understanding and application of bridge structures.

Degree of Innovation, sustainability and universalness of lesson plan

Computer simulation provided an authentic situation for the students to build a bridge. The bridge
falls if the structure is unstable, which provided an exciting trial and error experience for students.
Students are encouraged to control the cost at the same time providing a stable structure. While they
are building the model, knowledge of force such as compression and tension can be learnt.

The bridge model making allow students to use different hand tools to make a model for testing in
group of 2. It provides an opportunity for students to acquire collaboration sKkills. In the process of
constructing an ideal bridge model, students are to analyse both simulation results from the groups
which stimulate problem-solving skills as well as critical thinking skills.

Teaching and Learning Reflection

In the projects, it can be further improved if there is an evaluation session for students to review their
fallen bridge and study ways of improvement so that the students will be able to learn from mistakes
and consolidate their knowledge of bridge structure.
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The Bridge Design - Lesson Plan (80 mins per lesson)

Lesson Topic Material Learning Objective Activities Assessment Evaluation
1 Introduction | Slides, Understand the Understand the Conduct a short quiz Monitor class
to bridge videos importance of importance of bridge to assess students' participation and
bridge design and design and engineering understanding of basic engagement during
engineering Introduce key concepts concepts introduced in discussions
Introduce key in bridge design, such the lesson Review quiz results to
concepts in bridge as forces, materials, determine which
design, such as and types of bridges concepts may require
forces, materials, further clarification
and types of
bridges
2-3 Computer Laptop, Learn to use Learn to use computer The bridge structure Monitor students'
Simulation The computer simulation software to and the test result are progress and
Bridge simulation software model and analyze assessed with engagement during
Designer to model and bridge designs comparison to the cost software demonstrations

analyze bridge
designs
Understand the
role of computer
simulations in the
design process

Understand the role of
computer simulations
in the design process
Discuss factors that
can influence the
success or failure of a
bridge design (e.g.,
material choice, load
distribution)

in the software

and hands-on activities
Review submitted
bridge designs to assess
understanding of
software tools and
bridge design principles
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Lesson | Topic Material | Learning Objective Activities Assessment Evaluation
4-6 | Model Hand o Constructa e Provide an overview of |« Evaluate students' scale |« Monitor students'
Making tools physical scale scale model creation, models based on engagement and

(cutting model of a bridge including material craftsmanship, progress during model

plier, e Test the model's selection, measurement accuracy, and construction and testing

coping performance conversion, and adherence to their activities

saw, hot under various load fabrication techniques original design e Review students'

glue gun), conditions o Instruct students on o Assess students' ability analysis of their model's

bamboo e Analyze the results how to construct their to analyze the performance to assess

sticks, hot of the tests to own scale model of their performance of their their understanding of

glue identify areas for previously designed model through testing bridge design principles
potential bridge and identify areas for and the application of
improvement in e Set up a testing station improvement those principles to real-
the design with equipment for world scenarios

applying loads and
measuring
deflections/deformations
Guide students through
the testing process,
encouraging them to
analyze the performance
of their model and
identify potential design
improvements
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335 mRFE (HEFRG L) — STEAM 5 Assembly
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S

> BAREYIEYES% - STEAM 5 EalERIHH & 4 & IoT BB+ » W R EENEHEEEE - DA
Wi STEAM BN EE4E FIVES -

R AE R

DN B2 A8 R TAF4RAVENSE |
1. (a) Record the pH of the solutions and corresponding reading in the following table.

pH X :f 10
Reading ’ 1“’3{ 31h 203

(b) The reading of the unknown solution is 3

2. Write down the linear equation that fits the above data set.

Y=o 23334 tekl bt

3. Find the pH value of the unknown solution.

311 = - 423 x 164147
-0, 67 = U2 33X
/X =

YA (oo b 35\7- {f’j)
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