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KEY IMPLICATIONS
• Teachers can promote agency among 

students in collaborative inquiry by 
integrating the Curriculum-ideas Analytics 
(CiA) into classroom facilitation to develop 
students’ choice-making of ideas for building 
and sustaining inquiry.

• The design-based research process served 
as a model to inform future work for learning 
analytics (LA) in intervention studies in 
authentic classroom practice.

• CiA shows further potential to advance inter-
disciplinary design and programmes.

BACKGROUND 
Knowledge Building (KB) is a prominent 
learning sciences theory in supporting 
students’ collaborative learning and promoting 
epistemic agency and skills for 21st Century 
Competencies. A central tenet of KB is the 
notion of collective idea improvement which 
entails students constantly generating, inquiring 
and refining their ideas to advance community 
understanding of the problem at hand. This 
idea improvement process largely depends 

on the ability of teachers and students to 
identify ideas of value to advance the collective 
inquiry (promising ideas). In practice, teachers’ 
facilitation has been observed to be teacher-
centric where students are seldom involved 
in the process of identifying promising ideas 
nor productively building on their ideas and 
engaging in higher-order thinking. LA use in KB 
classroom has been shown to promote students’ 
growth in epistemic thinking and agency and 
offer potential for pedagogical support for 
teachers in idea-centric practice.  

FOCUS OF STUDY
The research project has developed the 
CiA, an analytics tool to allow teachers and 
students to explore curriculum big-ideas and to 
enhance choice-making of promising ideas and 
identifyemerging ideas to advance collective 
inquiry. The CiA is programmed with text mining 
mechanism to perform semantic analysis on 
students’ discourse from the Knowledge Forum 
with benchmarking against a map of big-
ideas from an interdisciplinary and cross-level 
curriculum (Figure 1). The big-ideas curriculum 



map was derived from a mapping of all the related 
specific instructional objectives across grade levels 
from official national syllabus; for example mapping all 
topics on electricity from primary, secondary and Junior 
College level to draw out the big-ideas. A big-idea 
represents an unifying theme that connects specific 
understandings into a coherent whole. For example, 
keywords from the curriculum such as “energy” or 
“system” represent big-ideas as these words point to 
a more integrated view of the content. These big-ideas 
serve to promote students’ thinking and inquiry skills to 
deepen their discussion.

The CiA provides real-time semantic analysis of the 
students’ discourse on Knowledge Forum. Teachers 
and students can use the CiA to (i) generate a 
wordcloud visual to make choices on potential ideas 
for further inquiry (promising ideas) from curriculum 
big-ideas or ideas of interest to students and (ii) 
generate a word network visual to explore new or 
emerging keywords connections to sustain the inquiry. 
Figure 2 shows these visualizations from the CiA.

Figure 1.  Design of the Curriculum-ideas Analytics

Figure 2. Visualizations from the Curriculum-ideas Analytics



KEY FINDINGS
The CiA was trialed in science and history classrooms 
for two cycles of data collection as part of a design-
based research. In each cycle, we collected video-
recordings of design and reflection meetings with the 
teachers and lessons involving teachers’ use of CiA 
and thereafter conducted post-study interviews with 
the teachers and students. We also collected and 
analysed students’ KF notes to understand the impact 
of CiA (if any) on their collective inquiry. Pre-tests and 
post-tests were conducted for cycle 2 to assess the 
students’ conceptual learning.

Based on a grounded analysis of the teachers’ 
practice, we found that the CiA supported teachers 
in adapting discourse strategies to promote more 
student ownership of the collective inquiry. These were 
evident from the teachers’ discourse moves to support 
students to generate new ideas, guide them in inquiry 
process, work on connecting ideas and challenge them 
for idea building. Engaging teachers in the use of CiA 
may aid them perceive the curriculum in a more idea-
centric way as interview analysis suggests observable 
shift in teachers’ perspectives of curriculum towards an 
expansive view of seeing possibilities from students’ 
ideas and curriculum big-ideas for exploration. 

The teachers’ facilitation with CiA has benefits on 
students’ agency and learning as well. Interview 
analysis revealed students taking on the agency 
of learning by exploring curriculum knowledge and 
applying new or emerging ideas to contribute to the 
collaborative discourse. 

Significant improvement in science conceptual 
understanding was found in pre- and post-test 
results of the primary students. Improvement in 
historical thinking and concepts was found in the 
history classroom. More importantly, there were 
more questions and elaborations on their ideas with 
the integration of CiA to support the ideas building, 
showing that students’ cognitive and metacognitive 
abilities were developed in the process of thinking 
about ideas.

SIGNIFICANCE OF FINDINGS
Implications for practice

Engaging teachers in the use of CiA helps to build 
their capacities for idea-centric practice, particularly 
in facilitating classroom discourse to identify 
possibilities for expanding student ideas and to give 
agency to students in choice making of ideas for 
sustained inquiry. 

Implications for policy and research

More projects and ongoing development of LA 
use in Knowledge Building classroom are needed 
to support teachers and students in 21st century 
teaching and learning.

Learning gains (for studies involving 
intervention)

Technology-enhanced learning such as the use of 
Knowledge Forum supported by LA has potential for 
supporting students in learning beyond the curriculum 
and developing their inquiry skills, epistemic agency, 
and a more expansive thinking of inter-related 
disciplinary content.

Proposed Follow-up Activities

There is potential for making CiA more robust through 
further development with more inter-related disciplinary 
topics and interdisciplinary areas such as music and 
war. In addition, students’ engagement with the CiA is 
a potential area for further research investigations.

PARTICIPANTS

A total of three teachers participated in the study. This 
included a science teacher from a primary school, a 
science teacher from a secondary school and a history 
teacher from another secondary school. A total of 60 
primary students and 102 secondary students participated 
in this study.



RESEARCH DESIGN
This study used the design-based research approach 
to address the design and use of the CiA in real 
classroom settings. The researchers and practitioners 
worked closely in designing the prototype and 
developing lesson intervention to test the CiA in the 
science and history classrooms. Two iterative cycles 
of design, implementation, data collection and analysis 
were conducted to support the team in developing 
and improving the CiA prototype for the purpose of 
classroom intervention. 
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