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School-based Science Curriculum

• Objectives:

• Enhancing students’ scientific literacy and 
self-regulated learning ability by using 
innovative and technology-enhanced strategies

• Nurturing students’ positive values regarding 
the respect for life and environment through 
learning science

• Pedagogical strategies 

• Predict-Observe-Explain (POE)

• 5E instructional strategy

• Self-directed learning (SDL) strategy

• As a platform for Scientific investigations 
and Engineering designs in STEM



e-Life@KYC
A school-based STEM curriculum

e-Life: raising enthusiasm for life and value education 
e-Life: enhancing environment literacy for the good of our Earth

Level S.1 S.2 S.3

Theme The Second Life of Plants The Commitment of Green Pioneers The Eco-city

Topic Design and tailor-make a good 

microwavable heat bag by using 

beans  (Vigna angularis紅豆) for 

the elderly

Design and make an environmental-

friendly drip irrigation device for the 

growth of a pot of flowering plant 

(Viola tricolor三色菫)*

Investigation on the effect of 

temperature on the change of 

vitamin C concentration using 

self-made colorimeter 

Investigation on the type of 

metal on heat conduction

Design and make a good solar 

cooker

Subjects 

involved 

Science, Home Economics, 

Mathematics, English

Science, Mathematics, Computer 

Literacy, Design and Technology

Topic Prepare saturated solution for 

competition, and design and make 

an effective dehumidifier using 

dried leaves (Phyllanthus emblica

油柑葉)

Competition of gas powered jetboat 

using vinegar and eggshell powder as 

environmental-friendly energy sources

Subjects 

involved 

Science, Mathematics, Computer 

Literacy, Design and Technology
Science, Mathematics, Design and 

Technology

Biology, Chemistry, Physics, 

Mathematics

*Species of the flowering plant is subject to the “One person, one flower” scheme 



Microwavable heat bags for elderly 
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Overview 

• Engineering Design 
(Home Economics)

• Making presentation of a 
STEM product – Face 
mask (English)

• Scientific Investigations (Science) 
• Revision of the microwavable 

heat bags
• User manual 

• Making presentation of the 
microwavable heat bag and 
user manual in a 2-min video

• Parents’ evaluation



Enriching Scientific Literacy in STEM

• Identifying the needs for the scientific inquiry 

• Pollution problems of the disposal of traditional heat bags



Enriching Scientific Literacy in STEM

• Engineering Design: Tailor-made heat bags in HE with different size 
(small / medium / large) and material (thin cotton / thick cotton / thick 
cotton with polyester)
• Comfortable
• Easy for hand-holding
• Easy for filling and replacing the beans 

• Identifying the needs for the scientific inquiry 

• Pollution problems of the disposal of traditional heat bags

• Using microwavable heat bag as an alternative

• Scientific Investigation

• Proposing hypothesis / 
research question 

• Identifying variables

• Designing procedure / 
measuring method

• Recording and 
analyzing data

Science Process skills



Enriching Scientific Literacy in STEM
• Identifying research question

• Determination of a suitable temperature range for the heat bag

50mL tap water

Hot water

Which type of heat bag can stay in the suitable temperature 

range for the longest period of time?



Enriching Scientific Literacy in STEM
• Identifying variables with the use of fishbone conceptual organizer 

Objective: To investigate different factors (size of heat bag / material of heat bag) that affect the temperature 

change of the heat bag after microwaving.

Size of bag / 
Material of bag

Temperature change of 
heat bag after 
microwaving

Time of 
microwaving

Mass of beans

Power of 
microwaving

Kinds  of beans

Controlled variables

Controlled variables
Component of 

artifact
Performance / 

outcome 

Refine the performance 
of the heat bag by 

adjusting these variables 
in “revision stage”



Enriching Scientific Literacy in STEM
• Designing experimental procedure for scientific measurement 

Measure the 

temperature 

change for 20 

mins



Enriching Scientific Literacy in STEM
• Designing experimental procedure for scientific measurement 

How can I make a long-lasting 
measurements?

Wooden block clip



Enriching Scientific Literacy in STEM
• Data collection and analysis

• Group data in google sheet → visualize group data into graphs automatically 

small thick cotton 
with coating 

Medium thick cotton 
with coating 

Medium thick cotton 
with coating 

Medium thick cotton



Enriching Scientific Literacy in STEM
• Data collection and analysis

• comparing group data with the aid of graph in a whole-class manner

Suitable 
temperature 

range 
determined by 

the class

Which type of heat bag can stay in the suitable temperature 

range for the longest period of time?

Size: small 
Material: Thin cotton



• Improvement of the 
measurement with technology

• Accuracy vs precision

Enriching Scientific Literacy in STEM

Common students’ misconception (even in textbook): 

The result is more accurate if we measure again and take an average 

of the results 

Result will be more accurate: Result will be more precise:

Improved method Repeated measurement and take 

an average 
Better choice of instrument



• Improvement of the 
measurement with technology

• Accuracy vs precision

Enriching Scientific Literacy in STEM

Common students’ misconception (even in textbook): 

The result is more accurate if we measure again and take an average 

of the results 

Result will be more accurate: Result will be more precise:

Improved method Repeated measurement and take 

an average 
Better choice of instrument

• Use of IR temperature sensor



• Enriching Scientific Literacy in STEM
• Evaluation on scientific investigation and the microwavable heat bags as 

assessment for learning
Self-evaluation on scientific investigations:
• Setting research question (Goal-setting)
• Designing investigation (self-planning)
• Measurement (self-monitoring)
• Data analysis and interpretation (self-evaluation)

Peer-evaluation on 
group presentation

Peer-evaluation on 
user manual

Parent-evaluation on user 
manual and the 

microwavable heat bags



Enriching Scientific Literacy in STEM
• Final remarks:

• Provide students opportunities to recognize the need and aim of 
integrating scientific investigation with engineering designs

• Facilitate students to identify the research problem and variables 
of investigation

• Allow students to self-plan the procedure

• Facilitate group and whole class-data analysis

• Provide chances for students to make revisions on their scientific 
investigations or artifacts

• Encourage students to evaluate their investigations 



Thank You
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