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Designing and enacting effective 
scientific investigations in science 

classrooms
科學課堂中有效探究活動的設計與實踐
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Background
Associate Professor (HKU) 
Science education educator  
Science education researcher  

Research interest
Science teacher expertise 

Use of video in teacher education

Innovative biology teaching
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Getting to know you 

Raise your hand if you are
a classroom teacher 

 Primary school
 Secondary school
 Post-secondary school

a science teacher 
a teacher professional development leader (e.g., panel 
heads, KLA heads, vice principals for academic affairs) 
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• What do you think is inside 
the box?

• What do you think is the 
internal structure of the 
box?

• Why do you think so?

Do NOT open the box!
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I think that the 
box contains a 

metal bead. 

How will you test his idea?



6

Which one do you think is the more 
likely structure? Why?
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Scientific inquiry refers to “the diverse ways in 
which scientists study the natural world and 

propose explanations based on the evidence 
derived from their work” (National Research Council 

[NRC], 1996, p. 23).
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 Scientific inquiry is a multifaceted activity (NRC,1996) 

o making observations
o posing questions
o examining books/other 

sources of information
o planning investigations
o reviewing what is already 

known in light of 
experimental evidence

o using tools to gather, 
analyze, and interpret 
data

o proposing answers, 
explanations, and 
predictions

o communicating the 
results

o identification of 
assumptions

o use of critical and logical 
thinking

o consideration of 
alternative explanations



 Conducting scientific investigation/inquiry is a 
hallmark of science and a core educational goal in the 
science curricula of Hong Kong. 
 “[T]he curriculum aims to consolidate students with scientific 

inquiry skills, equipping them to pursue further studies in science 
and I&T related subjects at senior secondary levels” (Curriculum 
Development Council, 2024, p.8). 

 Students often struggle to learn and apply their scientific 
inquiry skills in different contexts.
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Challenges of using inquiry-oriented teaching 
 Lack of clear articulation of the targeted scientific inquiry 

skills and their progression across grade levels
 Lack of high-quality instructional materials  
 Lack of high-quality assessment materials 
 Lack of curriculum time 
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Quality Education Fund Project 
Promoting effective use of practical work in senior 
secondary Biology classrooms through cognitively 
demanding practical work and video analysis of teaching 
practices (2019/0283)
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Three objectives
•To develop the abilities of 16 secondary Biology teachers 
to understand and implement effective practical work in the 
classroom;
•To enhance students’ learning experiences of practical 
work in Biology;
•To develop 9 sets of high-quality educative curriculum 
materials.
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Stage 1: 
Hands-on workshops on practical work 

Stage 2:
Development of scientific investigation tasks, trial 
enactment, analysis and reflection on lesson videos 
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14 Co-designing a 
new practical 
work activity 

Discussing task 
sheets developed 
in teacher groups

Lesson
implementation 

Reflection on 
student wok and 
video analysis

Refining the tasks 
for dissemination 
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• I have observed that my students were performing confidently 
and turning into critical thinkers as they conducted the new 
format well designed task. This project means a lot to me as a newly 
joined science teacher. One significant change is that I have started 
placing high weighting for nature of science as important as content 
knowledge in my teaching. (T16, Final Survey)

• I discovered that both lower and higher ability students were 
highly engaged in the practical task and asked meaningful 
questions related to experimental design. This also reminds me 
not to undermine students learning opportunities by lowering the 
level of difficulty, which may even lower their learning motivation.
(T17, Final Survey)
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Mr. Andrew TO Ching Yuet
Po Leung Kuk Laws Foundation College

 Cat Grass Investigation 
 Brine Shrimp Investigation
 Mystery box 
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Contact information

Kennedy Chan
(kennedyckh@hku.hk)
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