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Primary 4 Science: An Overview 

 
In this KB Story, we follow Rachel* and her team of P4 Science teachers on their KB classroom journey. The 
team used Knowledge Forum 6 (KF6) for their PLC and reflection sessions. This story includes two topics, 
Life cycle and Matter. The KB sessions for the life cycle focused on applying what students had learnt in the 
topic itself, whilst the sessions for matter focused on discovering new knowledge and theories.  
 
 

Life Cycle  
Teacher designs activities 
and provide space for 
students to generate ideas 
The team of teachers 
wanted to provide a real 
and authentic problem for 
students to explore. They 
agreed on presenting the 
story of how Dodo birds 
went extinct for their 
students to generate ideas 
on KF6. 
 
 

 
Teacher provides scaffolds for students to connect ideas 
Rachel posted the story of the dodo bird on KF6 and provided the following guiding question: ‘Using what 
you have learnt in the life cycle of animals, explain what could have led to the extinction of the dodo bird’. 
She also provided the scaffold ‘My theory’ to guide her students in their idea generation. Her students 
proceeded to generate their theories on KF6. 
              
Teacher works with class to refine ideas and explanations 
Rachel printed the notes on KF6 by her students and separated them individually. She instructed her 
students to find similarities between the notes and to categorise them accordingly. Her students 
categorised their notes according to the various stages of the Dodo bird’s life cycle. Rachel also encouraged 
them to build onto the ideas of their classmates on KF6.  
 
Rise-above 
By organising the different ideas into categories, the class could see the big ideas more clearly. They were 
able to identify the various factors that affected the different stages of life of the dodo bird. Rachel was also 
able to create a rise-above note by consolidating the ideas in the ‘adult’ stage of categorisation. This 
allowed students to achieve new synthesis of ideas and acquire a deeper understanding of the topic. 
 
 
 
 
 
 

Figure 1. KB framework on life 

cycle 
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Matter 
Teacher designs activities and provide space for students to generate ideas 
 The team of teachers planned to have their students carry out experiments and learn about new theories 
through observation of the experiments. This would prompt students to examine every day phenomena and 
generate ideas to explain them. It also provided students 
with a real, 
authentic problem 
to explore. The 
classes carried out 
two experiments in 
total – one for 
each KB lesson. 
The first lesson 
focused on 
introducing 
students to matter 
and investigating 
the properties of 
air. 
 
 
Teacher provides scaffolds for students to connect ideas 
Rachel guided her students in carrying out the experiment in groups. After which, her students were 
required to fill in their theories and questions in a worksheet provided. Rachel then instructed her students 
to post an idea and a question as a group on KF6, using the scaffolds ‘My theory’ and ‘I need to understand’ 
respectively. 
 
Teacher works with class to refine and improve ideas and explanations 
Next, Rachel instructed each group to respond to posts by other groups by pointing out missing information 
or by asking questions. They were also encouraged to respond to the questions of other groups. Through 
this process, students refined the existing ideas in the discourse. 
 
The second lesson on matter aimed to investigate the properties of air and focused on idea generation. 
 
Teacher to understand students’ development and provide a space for students to conduct self-
assessment 
At the end of the topic, Rachel asked for questions that her students would like to clarify on KF6. This 
created an opportunity for her to understand the progress of her students and answer any questions that 
her students had. 
 
 
 

 

 

 

Figure 2. KB framework on matter 
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Primary 4 Science 

i. Knowledge Building in the Classroom 

Central to the Primary Science Curriculum Framework is the inculcation of the spirit of scientific inquiry 

in students. Students are nurtured as an inquirer, where they are encouraged to be curious and 

explorative. Teachers are leaders of inquiry, where they facilitate the inquiry process and impart 

scientific knowledge to students. The aim of the Science Curriculum is hence to enable students to enjoy 

and value science as a tool to help them explore their world. The conduct of inquiry was founded on 

three integral domains: 

a) Knowledge, Understanding and Application 

b) Skills and Processes 

c) Ethics and Attitudes 

A Knowledge Building (KB) Classroom provides a collaborative learning environment conducive for the 

development of scientific inquiry (as detailed above), with the help of the Knowledge Forum 6 (KF6). 

Through the use of trigger activities or inquiry questions, students are engaged in a scientific discourse 

dealing with real and authentic problems – where they are able to explore the topic at hand through 

idea generation and idea development. Scaffolds are provided by teachers in this inquiry process in 

order to guide the students’ exploration, with the scaffolds facilitating the students’ idea improvement 

process and hence allowing them to deepen their understanding of the problem. As such, we can see 

how the KB classroom facilitates the achievement of the goals of the Science Curriculum. 

In this story, we will follow Rachel on her KB classroom journey with her class on the two topics of the 

Life cycle and Matter.  

 

ii. Fostering a Knowledge Building Culture 

Rachel and her team of P4 Science teachers used KF6 for their lesson planning and reflection sessions. 

The following is an example of their PLC sessions on KF6: 

 

 

Figure 1: View containing the teachers’ classroom planning process 
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Teacher designs activities to get students to generate ideas 

This lesson focused on the topic of the life cycle. The team of teachers designed a lesson with the aim of 

piquing their students’ interest and allowing their students to apply what they had learnt about the 

topic earlier. They also wanted to provide a real, authentic problem for their students to explore. The 

following shows the trigger activity that the teachers proposed: 

 

 

Figure 2: Proposed trigger activity 

 

Initiating activity and providing scaffolds for students to connect ideas 

In class, Rachel started the KB classroom process by posting the story of the Dodo bird and the guiding 

question on KF6. She instructed her students to generate theories with the help of the guiding question 

and the scaffold ‘My theory’. Her students then proceeded on to post their notes on KF6. 

The following are some examples of what her students posted in response to the question: 
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Figure 3: Student responses to trigger question 

 

The students generated ideas relating to the trigger question and produced a variety of different ideas. 

Using ‘My theory’ as a scaffold, the students were able to produce ideas in different perspectives. For 

example, some students wrote that the Dodo birds went extinct as they did not have enough food, 

whilst others wrote that they were hunted to extinction.  

After the lesson, Rachel and her team of teachers did a reflection session on KF6 where they shared the 

notes posted by their students. One teacher reflected that students were excited to build onto the ideas 

surfaced as they had much to clarify. The teachers also had to be quick in reading the students’ ideas, 

despite the many notes being posted in the view. A teacher recommended pausing the class instead to 

look out for promising ideas in the process. 

 

Rachel and her team went on to plan for the next lesson on KF6, a continuation of the previous lesson. 

The following shows the lesson plan of the subsequent lesson. It aimed to get the students to build onto 

each other’s notes and for the class to create a rise above note. 

 

 

Figure 4: Lesson planning  
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Teacher works with class to refine and improve ideas and explanations 

In the second lesson on the Dodo birds, Rachel printed the notes on KF6 contributed earlier by her 

students and separated them individually. She instructed her students to find similarities between the 

individual notes and group them into appropriate categories, such as by the different stages of the Dodo 

bird’s life cycle. They were also encouraged to post build-on notes to the ideas on KF6. The students 

proceeded to categorize the notes and to contribute their build-on ideas as well.  

The following are some build-on posts by the students: 

 

 

 

 

Figure 5: Examples of student build-on notes  

 

By using the scaffolds ‘A better theory’ or ‘I need to understand’, the students engaged in the 

elaboration and refinement of ideas by proposing better ideas to explain the problem and enquiring to 

understand more about the problem. 

 

Rise-above 

Figures 6.1 to 6.4 show student artefacts from the categorization of KF notes. The students categorized 

their notes according to the respective stages of life of the Dodo bird. 
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                                  Figure 6.1                                                                                     Figure 6.2  

 

                                   Figure 6.3                                                                                     Figure 6.4 

 

To conclude the session on life cycle and the dodo bird, Rachel created a rise-above note, using the 

compiled notes of the adult stage of the dodo bird’s life cycle: 
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Figure 7: Rise-above note created by Rachel 

 

After examining different ideas and points of view, Rachel and her students were able to synthesize the 

multitude of ideas brought forth by the students, and to organize the ideas in a more coherent manner 

as well. They were able to identify the various factors that affected the different stages of life of the 

dodo bird. Clearer and deeper understanding of the topic was also achieved, as students identified big 

ideas in their creation of a Rise-above note. 

 

 

After the session, Rachel and her team of teachers held a reflection session on KF6. This was an overall 

reflection on the KB lessons held in Term 1. The teachers reflected on the following questions:  

 

 

Figure 8.1: Term 1 Reflection questions for teachers 

 

 

The following shows a response by a teacher: 
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Figure 8.2: Personal reflection by a teacher in response to the above questions 

 

The teacher noted that students were more engaged in class and that KF6 provided a platform for more 

reserved students to share their thoughts and ideas. Other teachers also noted that students had to be 

guided to see how each stage of the life cycle was affected and how it led to the extinction of the Dodo 

bird. Whilst the students were generally able to convey that different stages of the Dodo bird’s life cycle 

were affected, prompts from teachers were required in order for students to progress deeper into the 

inquiry process - such as weighing the differing impacts of changes in the life cycle on the survival of the 

Dodo bird species.  

 

Figure 8.1: Analysis reflecting quality of ideas and questions by students 
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This observation was supported by the post-lesson analysis, which reflected a high number of raw ideas 

surfaced by students. Despite some students having attempted to refine ideas through use of the ‘A 

better theory’ scaffold, the qualitative analysis in Figure 8.2 seemed to suggest that the class did not 

manage to progress towards higher-order thinking. However, this could be due to the fact that the 

synthesis of ideas had occurred as a class, with the teacher creating the Rise-above note.  

 

 

 

Teacher designs activities to get students to generate ideas 

Moving on, the next session started on the topic of Matter. Like before, Rachel and her team planned 

for their KB lesson on KF6. The following shows the lesson objectives and proposed trigger activity by 

the teachers: 

 

Figure 8.3: Word network analysis 

reflecting the connection between 

different concepts surfaced during the 

discourse 

Figure 8.2: Scaffold use analysis of the 

view on Dodo birds 
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Figure 9: Lesson plan on Matter  

 

The students were to carry out an experiment as a group and observe its outcome. This would allow 

them to examine every day phenomena through experiments and produce ideas to explain the 

phenomena. They would then write down their ideas and questions in a worksheet as shown below, 

before connecting and consolidating these ideas as a group and posting their group ideas and questions 

on KF6. Figures 10.1 and 10.2 show the Group idea worksheet that students had to complete after 

completing the experiment. 

 

 

Figure 10.1: Group idea worksheet part 1 



*Fictitious name                           © 2017 Knowledge Building Community (Singapore). All Rights Reserved. 

 

Figure 10.2: Group idea worksheet part 2  

 

Initiating activity and providing scaffolds for students to connect ideas 

In class, Rachel guided her students to carry out the experiment as a trigger activity and provided the 

above worksheet for each group to fill in their ideas and questions after observing the experiment. Aside 

from the worksheet, Rachel also posted the following note on KF6 and instructed her students to post 

their group idea and question with the use of the scaffolds ‘My theory’ and ‘I need to understand’. 

 

 

Figure 11.1: Rachel’s instructions to her class 
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The students proceeded to carry out the experiment and post their group ideas and questions on KF6. 

By providing these scaffolds, students were encouraged to think of explanations for what they had 

observed and questions that they had regarding the experiment. The following contain responses from 

three different groups: 

 

 

 

 

 

 

Figure 11.2: Student responses to the trigger experiment 

 

Teacher works with class to refine and improve ideas and explanations 

After posting their group ideas and questions, Rachel tasked each group to respond to another group’s 

ideas, either by indicating that some information was missing or by posting a question that they had for 

another group, using the scaffolds ‘This theory cannot explain’ or ‘I need to understand’, respectively. 

Rachel also instructed her students to build onto other ideas by giving their own theory. 

The following are some build-on posts by the students: 
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Figure 11.3: Student build-ons to other groups’ initial theorization 

 

In their attempt to generate theories and answer questions, students were elaborating and refining 

existing ideas. They were also integrating new ideas with existing ideas and improving on the ideas of 

their peers. By improving on ideas, students were able to create and gain new knowledge collectively. 

 

The next lesson continued on the topic of matter and focused on investigating the properties of solids. 

 

Teacher designs activities to get students to generate ideas 

Once again, Rachel and her team of teachers planned their lesson on KF6. The following shows the 

lesson plan and guiding questions: 

 

 

Figure 12: Lesson planning for the second ‘Matter’ session 

 

The experiment involved placing a marble in a cylinder of water and noting the change in volume. Next, 

a cube of the same volume replaced the marble in the same cylinder of water. The students had to 

observe the change in water level again and explain their observations. By designing an activity that 

encouraged students to compare between the two experiments and draw conclusions, it encouraged 

them to draw connections between the experiments, facilitating the development of their theories. 
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Initiating activity and providing scaffolds for students to connect ideas 

The class began with Rachel guiding her students in carrying out the experiment as the trigger activity. 

She told her students to observe the experiment carefully and note the outcome. Her students 

proceeded on to carry out the experiment.  

After conducting the experiments, Rachel posted the following guiding questions on KF6 and provided 

the scaffolds ‘My theory’ and ‘I need to understand’ for them to use in structuring their responses. She 

instructed her students to post their answers to the questions on KF6 for their homework.  

 

 

Figure 13.1: Question prompt by the teacher 

 

The scaffold ‘My theory’ encouraged her students to generate their own ideas and explanations for the 

phenomena and the ‘I need to understand’ scaffold encouraged them to think of questions that they 

wanted to clarify. Providing inquiry questions and scaffolds were helpful in steering students to the 

desired thought processes. For example, here, the questions encouraged students to compare between 

the two experiments, make connections and then draw conclusions from what they saw. 

The following are some responses from the students: 
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Figure 13.2: Responses by the class to the teacher’s questions 

 

Most students noted that the water level remained the same. However, some students did not compare 

between the results of both experiments and failed to observe that the water level did not change since 

both the marble and the cube had the same volume.  They simply stated that the water level would rise 

as it has volume. Therefore, Rachel could have used more specific questions and scaffolds to guide the 

students. She could also have held a longer discussion in class to ensure that her students were clear 

about what comparisons they had to make. In this session, Rachel also collated the questions made by 

students and would address them at the end of the chapter. 

 

Teacher to understand students’ development and provide space for students to conduct self-

assessment 

Before concluding the topic, Rachel posted a question on KF6 to seek out any leftover questions that her 

students may have on the topic of Matter. By asking whether students had any queries, Rachel sought to 

understand the development of her students and evaluate the progress of KB in class. It also allowed her 

to understand what her students were unclear of and how she could clarify their doubts. 

Rachel posted the following question on KF6: 

 

Figure 14.1: Clarification of concepts by teacher 

 

The scaffold ‘I need to understand’ guided her students to think about questions that they might have. 

Her students responded on KF6 and the following are some examples of the questions posted by her 

students: 
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Figure 14.2: Identification of gaps in knowledge by students 

 

Rachel’s students posted many questions regarding the topic and sought to clarify their doubts. There 

were also some questions that demonstrated out-of-the-box thinking, for example, whether electricity 

was matter. The scaffold allowed students think about their own understanding of the topic and gave 

them the opportunity to ask questions. This also provided Rachel an opportunity to identify problems of 

understanding and address queries from her students. 

We can also see some students replying to the questions of their peers: 

 

 

 

 

Figure 14.3: Peer responses to questions posed 

 

Some students managed to build on to the ideas of the peers and also provided more information. We 

can see here that the students were now more used to the knowledge building culture and the use of 

KF6. 

 

On KF6, the team of teachers held a reflection on the lessons on Matter. The following shows the 

questions that they reflected on: 

 



*Fictitious name                           © 2017 Knowledge Building Community (Singapore). All Rights Reserved. 

 

Figure 15.1: Post-KB teacher reflection 

 

The following shows Rachel’s response: 

 

Figure 15.2: Rachel’s response to the above questions 

 

As noted by the teachers, their students were generally able to generate ideas from trigger activities or 

questions, and combine their individual ideas into a group idea as well. They were also able to improve 

on and build onto other ideas posted on KF6. Furthermore, they were able to generate relevant and 

interesting questions, as shown below and also similarly reflected in the KBdex analysis in Figure 16.1.   

 

 

 

Figure 16: Examples of relevant & explanation-seeking questions by students 



*Fictitious name                           © 2017 Knowledge Building Community (Singapore). All Rights Reserved. 

 

Figure 17.1: Word network analysis on all 3 views used for the topic of ‘Matter’ 
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Figure 17.2: Analysis reflecting quality of questions and ideas in student responses 

 

Post-lesson analysis reflected a 

moderate amount of idea development, 

with scaffold usage suggesting that the 

students had not progressed to 

synthesis of ideas as well. However, this 

could have been a result of the lesson 

structure. 

Similarly noted by Rachel in her 

reflection, she suggested that they 

could give students the opportunity to 

synthesize their classmates’ ideas and 

do a Rise-above – given that earlier 

efforts at idea synthesis had largely 

been teacher-led.  

 

 

 
Figure 17.3: Scaffold use analysis across the 3 

views used for the topic on ‘Matter’ 
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She also suggested that teachers collate their students’ questions and address them more efficiently, 

such that they could provide more time for students to embark on idea improvement on their own. This 

would allow students to have the opportunity to examine different perspectives and consolidate 

information. By doing so, they could move on to achieve new knowledge and understanding of the 

topic. 

In summary, we can see how the KB classroom facilitates the development of an inquiry-based learning 

– one of the aims of the Primary Science Curriculum. This is done through the adoption of a collective, 

collaborative pursuit of knowledge based on real and authentic problems.   

 

 

 

 


