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Literature Review (1)

Science Process Skills 

(Curriculum Development Council, 2017)
Science process skills Notes

Observing

1A Stating characteristics

1B Measuring sensibly and accurately

1C Recording data

Classifying

2A Comparing similarities and differences

2B Grouping and ordering

2C Constructing keys

2D Stating relationship (includes identifying cause and effect)

Designing investigations

3A Asking questions

3B Predicting results

3C Making hypothesis

3D Identifying variables

3E Suggesting operational procedures with consideration of fair testing

Conducting practicals

Hands-on practice which includes:

4A Choosing apparatus

4B Handling apparatus

4C Taking precautions

Inferring

5A Analysing and interpreting data

5B Evaluating data

5C Estimating errors

5D Constructing explanations

5E Drawing conclusion

Communicating
6A Using multiple representations to present information and ideas

6B Putting forward logical scientific argument
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management 
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Back to Literature Review (1)
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Research Question

To what extent is the implementation of PIE cycle 

effective to students’ learning of science process skills?



Research Methodology

Participants: Grade 8 students (n = 35 in 11 groups)

Type of research: Action Research

Data collected: Students’ Artefacts



Research Methodology

Method of Analysis:

Successful achievement of the criteria in the project brief

(Completely achieved / Partially achieved / Not achieved)



Research Methodology

Timeframe of the research:

Students chose 
experiments of 
their interests

Students 
planned their 
experiments

Submission of 
the first draft

Corrective 
feedback for the 

first draft

Students 
performed their 

experiments

Submission of 
the second draft

Corrective 
feedback for the 

second draft
Reflection

Submission of 
the final draft



Findings

First draft

Section Criteria % achieved

1.1Clear aim 35%

1.2Clear purpose to everyday life 65%

1.3Various methods to achieve your aim 30%

1.4Searching information 30%

1.5Choosing the best way 40%

1.6Justifying the best way 45%

1.7Defining variables 70%

1.8Safety 60%



Findings

First draft vs Final draft

SectionCriteria

% achieved

First Final

1.1Clear aim 35% 60%

1.2Clear purpose to everyday life 65% 75%

1.3Various methods to achieve your aim 30% 55%

1.4Searching information 30% 40%

1.5Choosing the best way 40% 65%

1.6Justifying the best way 45% 75%

1.7Defining variables 70% 80%

1.8Safety 60% 75%



Findings

Final draft

Section Criteria % achieved

2.1Division of labour 90%

2.2Procedure 55%

2.3Result 75%

3Evaluation of experiment 100%
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Discussion

Students were weak in planning. Why?

They were accustomed to cook-book experiments with

- Single objective

- Single purpose

- One method to do the experiment

- No information enrichment

- No need to justify the appropriateness of the methods



Discussion

Students were weak in planning. 

How their work can be modified through corrective feedback?



Discussion

Students were weak in planning. 

How their work can be modified 

through corrective feedback?



Discussion

Students were weak in planning. 

How their work can be modified through corrective feedback?



Discussion

Students were weak in planning. 

How their work can be modified through corrective feedback?



Discussion

Students were strong at implementing experiments.



Discussion

Students were strong at implementing experiments.



Discussion

Students were strong at evaluating

what they have done.



Limitation

How to make planning, implementation, and evaluation 

(PIE) learning cycle ‘iterative’?



Conclusion

Planning 乄

(6B Putting forward logical scientific argument)

→✅after corrective feedback

Implementation ✅

Evaluation ✅

PIE cycle is generally successful in helping students’ home 

experiments




