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Abstract: A productive and engaging discourse is central to knowledge building (KB). How 

to guide students in identifying good questions and to engage in deepening discourse using the 

functions available in Knowledge Forum® (KF) in accordance with the 12 KB principles is a 

major challenge to teachers interested in adopting KB pedagogy in their teaching. This paper 

reports on a study of a teacher’s pedagogical journey over three years, from the time when she 

was a novice teacher making the first attempt in introducing KB in her classroom to becoming 

fluent and confident in designing and executing curriculum units that will be successful in 

advancing students’ understanding through their engagement in synchronous discourse on KF. 

The findings reveal a shift in the teacher’s design focus, followed by a refinement in 

facilitation skills. The paper also reports on the changes in students’ discourse behavior and 

quality as the teacher’s pedagogical advancement progresses.  

Introduction  
Knowledge building (KB) is advocated by Scardamalia and Bereiter (1999) as a pedagogical approach that 

engages learners in a process of inquiry to advance the collective knowledge of the learners about a meaningful 

problem or issue as a community (in much the same way as researchers work to advance the knowledge of the 

academic community they belong to). Discourse plays a central role in this approach, but KB would not happen 

“naturally” just by putting a group of people into discourse, be they face-to-face or online. An important 

educational goal of KB pedagogy is to foster students’ socio-metacognitive capacity to build knowledge through 

intentional collaborative inquiry (Bereiter and Scardamalia, 1989). Scardamalia (2002) further identified 12 

socio-cognitive determinants (or KB principles) that underpin the functional design of KF as a KB technology. 

The teacher faces a lot of challenges in their efforts to implement KB in their classroom (Lakkala,  

Lallimo and Hakkarainen, 2005), including not only the need to understand the theoretical underpinning of KB, 

but also how to apply the theories in practice. The latter involves task design, organization of the collaboration, 

and the role given to the web-based collaborative learning environment. Bielaczyc (2006) goes further to argue 

for the need to design an appropriate, four dimensional social infrastructure (cultural beliefs, practice, socio-

techno-spatial relations and interaction with the “outside world”) in order to realize the potential of technology 

tools to support learning that involve social interactions. 

Research on teacher professional development to promote KB adoption points to the importance of 

creating a knowledge building community among teachers (T-KBC) (Chai and Merry, 2006; Chan and van 

Aalst, 2006) as a key success factor. In recent years, sustained network communities of KB teachers and 

researchers connected locally and internationally have demonstrated success in fostering an expanding 

community of teachers who make progressive improvements in their KB pedagogical practices (Laferrière et. al. 

2010). These successes are encouraging evidence that deep changes in pedagogy are possible even though the 

larger educational context in terms of curriculum standards and public examinations remain largely traditional. 

On the other hand, our observation as participant co-learners since 2001 in the Learning Community Projects for 

Knowledge Building in Schools (http://lcp.cite.hku.hk, to be referred to as LCP in short) of the more than 100 

teachers who have partiicpated in the LCP projects at some stage, only a small number have made sustained and 

progressive improvements in their pedagogical implementation of KB. Apparently, the teachers follow different 

learning trajectories, with different learning outcomes in terms of beliefs, knowledge, skills and practices.  

While there are research findings about teacher learning for KB implementation, there is not much in 

the literature that describes the pathways of change that a teacher goes through from being a novice KB teacher, 

to becoming an “expert”. Teacher learning and progress in teacher practice are connected, emerging processes. 

How does a teacher’s understanding evolve alongside his/her practice? Is there a progressive set of phases in the 

implementation path that a teacher would need to go through as Bielaczyc (2006) anticipates, or are there 

identifiably different pathways, which may be context dependent? If a teacher progresses in KB pedagogy, then 

arguably his/her students’ engagement in and outcomes from their KB activities should also demonstrate greater 

advancement. Following this line of reasoning, there have been preliminary attempts to study teachers’ 

trajectories of learning through examining changes in students’ discourse behavior (Law & Wong, 2003; Law et 

al, 2011). However, these studies do not include examinations of changes in teachers’ beliefs or practices. This 

paper reports on a study of a teacher’s journey over a period of three years in her efforts to introduce KB in her 

classrooms. This is an in-depth case study to understand how a teacher managed to traverse the deep changes 

needed in terms of knowledge, skills and beliefs to become a competent KB teacher. We also examine changes 

in students’ discourse behavior over the three years to find out if the changes in KB pedagogy brought about 

progressive advances in students’ learning using indicators of KB engagement and outcomes from the literature.  
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Research Context, Data Collection and Research Design  
LCP was a University-School Partnership project organized as a design research (Barab, 2004) with teachers 

and teacher educators working together as co-researchers and co-learners in a professional Network to 

implement KB as a scalable pedagogical innovation in Hong Kong schools. Teachers within the project held 

scheduled meetings to co-plan KB curriculum units and share teaching plans, which are collected and archived 

in the LCP project database. All online discourse posted by students and teachers on Knowledge Forum® since 

the beginning of the project were also archived and accessible for research and professional development 

purposes. Teachers in the project were encouraged to write reflection notes on their practice and invited for 

interviews from time to time. This rich archive of LCP data constitutes a core data source for the current study. 

In selecting a teacher for this study, we first identified a number of teachers known to have made 

significant advances in their understanding of KB as well as in their teaching practices over the years. We 

finally selected TH as the focus for our case study as she taught the same subject at the same class level over a 

period of three years. TH had five years of teaching experience in schools when she joined LCP in September 

2005. She was attracted to the use of a discussion forum, which she considered to be an additional channel for 

students to learn some important scientific concepts in a more interesting way when she attended a teacher 

workshop on KB in 2004. She joined LCP in 2005-06 when she moved to a new school whose principal 

encouraged all teachers to adopt more student-centered inquiry-oriented approaches to teaching. She tried to 

implement KB in her grade 7 science classes during each of the three years she worked in that school. In 

addition to working collaboratively with teachers in the local network, TH participated in the Knowledge 

Building International Program (KBIP, Laferrierre and Law, 2010) during the 06-07 and 07-08 school years.  

In this paper, we will first report on the changes in pedagogical design and execution observed through 

an analysis of the teaching plans and the teacher interviews (interviews additional to those in the archive were 

conducted for the purpose of this study). We also examine the quality of the students’ discourse through (i) their 

participation statistics, (ii) their social interaction patterns, and (iii) the knowledge advances made by the 

students. We then discuss the nature of the observed changes in teacher practice and students’ outcomes, and the 

insight we gain on teacher learning for KB.  

Changes in Pedagogical Design 

05-06 Energy transformation and energy conservation 
During the first year of her efforts to introduce KB in the classroom, TH focused on using forum discussions to 

support student learning. She chose the unit on energy in the Grade 7 Science curriculum as the context for her 

KB implementation. The conceptual focus for the unit was on transformation of different forms of energy and 

the principle of energy conservation. The plan basically followed the topic sequence and activities in the 

textbook. Some end-of-chapter questions were selected for the students to discuss on KF. Table 1 presents an 

outline of her teaching plan for the first three topics in the unit and the questions she asked the students to 

discuss at different points during the teaching process. It should be noted that TH did not post any question on 

KF. She only gave instructions to students on possible questions to discuss during lessons. 

Table 1  An excerpt of the teaching plan outline of TH for her first KB implementation in 05-06. 

Topic Core content Teaching activities Questions for forum discussion 

Forms 

of 

energy 

Introducing the different 

forms of energy: heat, light, 

sound, kinetic, potential, 

etc. 

� Conduct textbook expt. and 

identify different forms of energy 

� Build simulated roller-coaster 

using online tools 

� Search web for info. on energy 

change in roller coaster rides 

� How do different types of energy 

affect motion of a roller coaster? 

� What is potential energy? 

� At what point in a roller coaster 

ride does potential energy 

become kinetic energy? 

Energy 

changes 

Energy conversion: 

controlled and uncontrolled, 

intermediate forms of 

energy during conversion 

� Conduct activities and expt. in 

textbook 

� Watch video on gas explosion, 

discuss energy changes involved 

� What are the intermediate forms 

of energy in roller coaster and 

horror tower rides? 

Fuels Common fuels, safety in 

using fuels 
� Follow textbook activities 

� Find out the major forms of fuel 

used in Hong Kong 

� What makes a good fuel? 

� What are safety issues in the 

storage and transporting of fuels? 

She used theme park rides in Disneyland and Ocean Park as an anchor for the unit to make the targeted 

scientific concepts more interesting and accessible, as she explained in the interview:  

“I spent a lot more time [than normal] to prepare [for this unit], and found a lot of resources on the web. I 

also gave students a model roller coaster to investigate this topic. I didn’t really do this before, …… The 

students found these to be interesting, ..…. There was not much discussion in the classroom.”  
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06-07 If energy is conserved, why is there still an energy crisis? 
In 06-07, TH also used the same curriculum unit on energy for her KB work. This time, she was collaborating 

with two other LCP teachers who were similarly in their second or third year of KB implementation in their 

classrooms, and were preparing,their students to present their learning outcomes in a KBIP video-conference 

event (Laferrierre and Law, 2010) to students in Canada and Spain. There was no curriculum co-planning, but 

they shared teaching plans and coordinated the videoconference schedule for student presentation. 

The actual teaching plan for this year (see Box 1) which she shared with other KBIP teachers was very 

different from the one used in the previous year. It no longer contained any reference to specific curriculum 

topics or the activities mentioned in the textbook. Much thought was given to making the discussion more 

engaging, particularly through drawing the students’ attention to a paradox—if energy is conserved, why is there 

still an energy crisis? The following is an excerpt from a section in her plan, titled rationale:  

The idea "conservation of energy" seems counter-intuitive to secondary school students, some of them may 

interpret the idea that "energy is not created or destroyed" to mean that energy is stored up in the system 

and can even be released again in its original form.  …. One particular interest is to investigate students' 

conceptual change on "conservation of energy". … In order to discuss with others, they have to provide 

evidence to justify their viewpoints, e.g. experimental evidence or …. If they use other scientists' opinions 

…, then what support these scientists' opinion? 

Box 1.  Summary of TH’s teaching plan for her KB work in 06-07. 
 

The plan in Box 1 reveals that TH’s planning was focused on designing and guiding the discussion, 

including the incorporation of the KB principles and use of the KF functions. The excerpt from her written plan 

below indicates that she considered the schedule to be tentative and dependent on students’ progress: 

The duration for this stage of discussion may vary. It depends on the discourse quality. After a week, sooner 

or later, I expect they can start to write their learning diary, and then, we will have a rise above view on top 

of their discussion. 

Phase 1 

Aim: To elicit students' concepts about energy and energy source/fuel, relationship between fuel & energy. 

Seed questions (questions posted by the teacher to stimulate student discussion):  

Initial seed questions in December:   1.  What is energy? 2.  What is energy crisis?  

In January, introduce new seed: 3.  If energy is conserved, why is there still energy crisis? 

(N.B. The first two seed questions focus on the "what" in energy crisis, followed by a "why" question.) 

Notes on facilitating students’ work on KF: 

� It is the first time for students to use KF, good starting point to get them to use scaffolds. 

� This is a stage of exploration and sharing of ideas, students should demonstrate a few KB 

principles, community knowledge, collective responsibility, democratizing knowledge. 

� Besides the open exploration and sharing of ideas, students need to know that ideas can be 

improved, and to demonstrate the constructive use of authoritative sources. 

� Students are also expected to write their learning diary on KF. Towards the end of phase 1, rise 

above notes will be written under teacher's guidance. 

Phase 2 

Three learning tasks are designed for the students to conduct in parallel.  

Task 1: Class level activity - Tackling problems of understanding through discussions. 

Seed questions:  1.  What are the differences, if any, between these 3 words: energy, fuel and power? 

2.  What is the difference between renewable and non-renewable energy? Are both 

forms of energy conserved during energy transformations? 

Student engagement:  1. Read notes on KF at least twice a week, post at least two notes by mid-Feb. 

 2. Write a reflection note on the most impressive/important ideas learnt from the 

discussion in the learning diary view by the end of Feb.  

Task 2:  Group level activity - Solving the energy crisis by designing or developing something. Each group 

of students may decide to work in one of the following ways: 

� Design artifacts (e.g. posters, songs, movie clips, animations, etc.) that would contribute to 

public education on energy crisis and energy conservation. 

� Design technology (an operable product or a design plan) to help solve the energy crisis. 

� Develop energy conservation policies/plans/proposals, with rationales, for the 

government/schools/families/individuals in Hong Kong to implement. 

Task 3:  Community level activity – Deepening discussion with the broader international community. 

Identify thoughtful notes from students’ phase 1 work and post on the KBIP collaboration view  on 

KF to stimulate further discussions by all students from all schools.  

© ISLS 214

ICLS2012 Volume 1: Full Papers



07-08 Wildspace—sustainability and water 
We observed a further change in planning during the third year of TH’s ventures into KB pedagogy. In summer 

2007, she participated in the IKIT Knowledge Building Summer Institute (SI) at OISE, University of Toronto 

(http://ikit.org/SummerInstitute2007/Highlights/index.php). The SI gave her and other participating teachers an 

opportunity to plan more integrated KBIP programs. Sustainability was selected as a common theme for the 

KBIP program for 07-08, under a fancy name—Wildspace. TH and JQ (a science teacher in an Anglophone 

middle school in Quebec) agreed to engage their students in collaborative KB on water ecology. They 

conducted their planning through email and their plan as of December ’07 is summarized in Box 2. 

Box 2. A summary of the Wildspace KB curriculum plan by TH and JQ. 

 

TH and JQ’s joint KB curriculum plan was organized around “water problems”. The plan spanned over a period 

of five months and they coordinated the teaching schedule to include joint discussions on KF. The teaching in 

both sites were kicked off with a field trip: marine national park for Hong Kong students and fresh water pond 

for Quebec students. There were four phases of student activities planned, but no details were decided to allow 

for maximum flexibility. Much of the planning document was concerned with identifying the authentic 

problems for the students to explore. TH had a clear idea of the key concepts in the two grade 7 science 

curriculum units, water and living things, that can be learnt through the planned inquiry. However, unlike her 

plan in the previous year which contained the specific curriculum goals in the energy unit that she want to 

accomplish,, this plan did not refer to any curriculum content goals. The most important learning goal, as she 

explained in an interview held at the end of May 2008, is learning to learn—fostering students’ ability to engage 

in inquiry-based learning. There were frequent interactions between TH and JQ. Their close liaison and collegial 

collaboration made it possible for the implementation to be so emergent and successful.  

Phase 1: Field studies <Dec 2007-Feb 2008> (tbc* - to be confirmed) 

1. Students' field work in January 2008 to  

 (i) explore -what lives in the areas (understanding of life cycle and growth of specific plants and animals) 

 - the relationship among plants, animals, humans and the environment.  

(ii) Prepare short description of the site with photographs ready to be shared. 

2. Initial exchange between teachers by Skype of their chosen local areas, through photos and text. 

Phase 2: Discussion on KF < Feb 2008?> (tbc) 

Pupils work on perceived threats to their sites using KF 

Phase 3: international collaboration < Mar – April 2008?> (tbc) 

Exchange of ideas and rise above notes between schools on shared view in KF. 

Phase 4: Video-conference <25-26 April, 2008> (tbc) 

Video-conference among all concerned (possibly camping at school for HK students because of timezone) 

Key questions to be investigated 

1. What are the threats to the area? / How human activities impact the area?  

Investigate through experiments, field trip, KB talk, KF discourse on the following: 

a. What lives in the area? (Understanding of life cycle and growth of specific plants and animals) 

i. Construct a Food web of the organisms in the area – incorporating observations of organisms in 

water samples collected in field trip under the microscope. 

ii. How do organisms (animals and plants) adapt to the natural habitat? Choose an animal in the 

area and study its special features/characteristics for adaptation in terms of food and habitat. 

iii. How do the habitats and living organisms in one site differ from the other? (Let students in the 

two schools read each other’s notes on this question.) 

iv. Why are oceans filled with salt water? Is the salt in the sea the same as table salt?  What is 

salinity? Can animals from the sea live in fresh water? (Conduct related experiments.) 

b. How are the organisms affected by their environmental conditions? Conditions to include: 

i. Water quality: salinity, water temperature, visibility/turbidity, dissolved oxygen, pH, …… 

ii. Air Temperature, wind direction, wind speed. 

iii. What relationships exist among the living organisms in the area and the above conditions? 

c. What are the threats to the area? How do human activities impact the area (e.g. urbanization, 

pollutions, garbage, oil pill, climate change, chemicals, acid rain, etc.) 

2. How do the threats to the area affect the organisms in the area?  

To investigate this problem, each student will choose an animal living in the area and: 

a. Research what each animal needs in terms of food and habitat, 

b. Research how the threats affect the habitat and food supply for the selected animal. 

There will be KB talks throughout, and a microscope available for examining microscopic life in water. 
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From introducing online discussions to orchestrating knowledge building  
As is evident from the above descriptions, TH’s planning behavior changed significantly over the course of the 

three years. She mentioned in her interview that her focus in the first year was on achieving the prescribed 

curriculum objectives and activities in the textbook. Online discussion was included as an add-on activity to 

elicit students’ misconceptions so that she could more effectively teach them the correct concepts. In her second 

year, she began to understand that KB is not just getting students to do online discussions. While achieving the 

set curriculum content goals was still of high priority, her planning was very much guided by her understanding 

of the students’ major conceptual difficulties, such as confusing energy with fuel. The focus of the planning was 

on students’ discourse, and the seed questions she placed in KF were carefully thought through. Each of the 

three levels of discussion tasks in phase 2 was accompanied by carefully crafted learning activities, and there 

was continuity between the phase 1 and phase 2 discussion tasks. The KBIP activity during this year only 

involve a joint video-conference for sharing, but did not involve joint inquiry among students. In the third year, 

TH became even more “KB-focused” in her planning. Her attention was no longer focused on the curriculum 

content goals or the learning activities to be conducted, but how to foster students’ ability to engage in 

productive knowledge building. While she was still organizing activities, these served to provide the context for 

introducing and exploring real-life, authentic problems that do not have a ready answer. The questions she listed 

in the plan were no longer posted on KF as requiring responses from her as the teacher, but served as a reminder 

to herself about the kind of questions that could be raised with the students during class discussions. She did not 

post any seed question for conceptual clarification, but gave to students the cognitive responsibility to identify 

their own problems of understanding during their explorations of the authentic problem context. There was deep 

genuine collaboration between TH and JQ as they co-constructed a model of KBIP involving collaborative KB 

among the teachers as well as students.   

 The changes in the curriculum plans over the three years reveal deep changes in TH’s understanding of 

KB and KB pedagogy. As she mentioned in her interviews, her participation in LCP as a seconded teacher from 

September 2006 gave her unprecedented opportunity to learn about KB and to reflect on her own teaching. 

(Seconded teachers in the LCP project are relieved from half of their teaching load to participate in weekly 

project team meetings and visit the classrooms of other teachers in the project to contribution to the scaling up 

of KB as a pedagogical innovation in Hong Kong schools.) Her understanding of KB changed from an online 

discussion serving as an extension of classroom learning to a way of deepening students’ understanding of 

difficult concepts through discussions around well selected questions, to genuine engagement in inquiry on 

authentic problems. TH’s deepening understanding of KB was accompanied by a widening repertoire of KB 

pedagogical strategies and skills. One important element in KB pedagogy is in helping students to understand 

what is inquiry and to be able to ask questions that contribute to deepening understanding (Hakkerainen, 2003). 

In the first year, she was not aware of the difference between textbook questions and questions that identify 

problems of understanding, which serve as the starting point in KB, and simply asked students to use end-of-

chapter questions for their online discussion. In the second year, she posed paradoxical questions that help 

students clarify common misconceptions, but only attracted the participation of a small group of students. In her 

third year, she really opened up the space for exploration to the students. She used the field trip and various 

laboratory-based experiments and online simulations as stimulus and resources for the students to raise their 

own questions of inquiry and to pursue them. She also guided the students to identify which of the questions 

they raised were good questions that would lead to further inquiry and improvement of ideas, and the criteria for 

questions to be good inquiry questions. The prescribed curriculum no longer restricted the scope of her students’ 

inquiry. She was confident that if the students were able to identify inquiry questions they were genuinely 

interested in, they should be able to master the content knowledge associated with the activities from the 

curriculum that she provided to the students as opportunities for them to learn the knowledge needed to answer 

the students’ own authentic questions about the sustainability of the water ecology they were studying. 

Changes in Students’ Discourse Behavior and Quality 
Is there any evidence that the changes in TH’s KB pedagogical designs over the three years actually brought 

about differences in the students’ online behavior in KF? Can we see different extents of KB advancement in 

the students over those three years? In this section, we report on our investigation of the students’ online 

discourse behavior over the same period, using both quantitative and qualitative indicators commonly used in 

the KB literature, in order to validate our claim that TH has made significant advances in KB pedagogy. 

About 480 notes were found in TH’s students’ 05-06 discourse database, which is not too small a 

number. However, the quality of the notes was of a very low quality in terms of KB. While TH used roller 

coaster rides in Disneyland as the context to stimulate student discussions on energy transformation, nearly all 

of the students used KF as a platform for casual chats about the theme park. The following are typical excerpts: 

I like Disneyland in Japan but I don't like HK Disneyland. 

You think HK Disney is big? I think Disney land bigger than Ocean Park. 

Do you like Mickeymouse? 

© ISLS 216

ICLS2012 Volume 1: Full Papers



There were a handful of notes that showed more serious efforts to construct a learning discourse: 

New Idea The fireworks are very beautiful.… I need to understand Is it will make the air pollute? Why?   

I need to understand If there is some accident [on the roller coaster], how can we evacuate fast?  

Unfortunately, none of these postings were followed up by any of the students for further discussion. Since there 

was no evidence that TH’s students were able to engage in a meaningful KB discourse on KF, our investigation 

of the students’ online discourse was confined to the later two school years, 06-07 and 07-08.  

Indicators of student participation and interaction characteristics 
Discourse participation statistics have conventionally been used as rudimentary indicators of students’ KB 

engagement (Burtis, 2002). The descriptive statistical in Table 2 indicates that students in the 07-08 cohort 

wrote on average, had a lot fewer singletons (notes that were not followed up) and had longer thread depths, all 

of which indicates a deeper level of KB engagement compared to the 06-07 cohort. 

Table 2. The total number of notes written per student and distribution of notes per thread lengths. 

  # of notes per student # of notes in thread depth = 

Class 
Total # of 

Notes 
Min Max Mean Median Singleton T.Depth=2 T.Depth=3 T.Depth>=4 

06-07 542 1 56 6.7 4 162 104 88 188 

07-08 471 1 62 9.2 4 68 65 57 281 

Social network analysis (SNA, Faust & Wasserman, 1994) is often used by researchers to reveal the social 

interaction pattern of participants in a forum discourse. More homogenous and dense connections among 

authors are interpreted as signs of more distributed, equitable and intense interactions among the authors, and 

hence more likely to bring about productive KB interactions that align with the KB principles. The SNA display 

in Figure 1 shows relatively little interaction between TH’s students (red dots) and another KBIP class (blue 

dots) on KF in 06-07 (left-hand side figure), while there was much denser interaction among the two classes of 

students in 07-08. The interactions among TH’s and JQ’s students through the KBIP program was so intensive 

that the two classes of students cannot be distinguished from the single cluster in the right-hand side figure.  

 
Figure 1. Social Interaction Patterns of students’ build-on relationships in 06-07 (left) and 07-08 (right) 

Students’ Best Knowledge Advancement as Perceived by the Teacher  
While the non-semantic indicators do show reasonable student engagement in the online discourse for each of 

the two school years investigated, the semantic content of the notes needs to be explored to identify whether 

there was evidence of knowledge advancement in the process. We are not able to provide here a full semantic 

analysis of the students’ discourse, but will examine the students’ “good notes” selected by TH to gain some 

insight into their content and quality. For each of the two school years, TH selected what she considered to be 

the most thoughtful notes that indicated advances in understanding from the students’ online discourse.  

In 06-07, at the end of phase 1, TH selected four of the students’ notes to post in the “thoughtful notes” 

view to stimulate further discussion. Box 3 contains their note titles and content excerpts. These four notes 

already exhibited some rather nuanced understanding of energy, fuel, energy crisis and the principle of energy 

conservation. They were written by four different students, and remained as singletons. It is not clear how these 

students came to such sophisticated understanding of the scientific concepts at such an early phase of the 

discussion. TH kicked off the phase 2 discussions by writing a seed note to highlight the paradox she introduced 

in phase 1 by making reference to some students’ notes (other than the thoughtful notes). A few students 

responded, trying to make sense of the apparent contradiction. The key concepts and ideas discussed in phase 2 

did not go beyond those listed in Box 3, and many of the notes were not really on task but social in nature.  
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Box 3. The titles and selected content of the four “thoughtful notes” selected by TH at the end of phase 1 

 
In 07-08, TH did not ask the students to start the online discussion until after the field trip to the marine 

national park and the students had an opportunity to discuss their observations and questions in class. This time, 

TH did not showcase specific notes in a special view on the KF platform, but identified 33 notes from the 

students’ discourse on KF as “good notes” at the end of school year. the The selected notes can be categorized 

into three groups. The first group was from notes contributed by students during the four weeks after the field 

trip, which raised and explored significant questions such as: 

� What can we do [to] stop polluting the Earth? How can we rescue them [animals] from extinction? 

� Why there is a hole in [the ozone layer of the] atmosphere? 

� How the carbon dioxide cause animal extinct? 

� How planktons give birth to their babies? 

These discussions sparked off in a wide variety of discussion topics including: corals, global warming, 

water pollution, animal extinction, air pollution, energy conservation, and environmental protection. Some of 

the discussions revealed notable clarifications of misconceptions by the students, as illustrated by the following 

excerpts from a thread that debated about whether carbon dioxide is toxic and harmful:  

Student A:  Carbon Dioxide is a kind of toxic gas. It is created by the breath of animals (plants), and will be 

distilled by photosynthesis by plants.  …… 

Student B: I don't think carbon dioxide is a poisonous gas because the trees will intake the carbon dioxide 

during the photosynthesis. 

Student C: …human being cannot breath pure oxygen, and air contains, oxygen, nitrogen, carbon dioxide... 

The third group of selected notes was from the period when TH’s and JQ’s students shared ideas and 

discussed online. They raised questions of understanding after reading the summary notes from students in the 

other country. For example, when the Hong Kong students read about the problem of sedimentation in the fresh 

water pond in Quebec, they asked for the meaning of sedimentation, and discussed whether sedimentation is 

also a problem in marine sites. The Quebec students asked Hong Kong students to explain how fish can eat 

planktons if these are too small to be seen without a microscope, and what do planktons eat. 

 Unlike in the previous years, students initiated and sustained discussion topics that were personally 

meaningful and focused around the theme of sustainability of water and the biological world. They identified 

and tackled problems of understanding on concepts of scientific importance such as whether carbon dioxide is 

toxic or if animals can eat things that they cannot see—misconceptions that are not found in textbooks and often 

escape the attention of teachers.  

Discussion  
Whether there is KB happening in a classroom cannot be easily determined by the activities that takes place. 

Scardamalia (2002)  explains that a KB classroom should be idea-centered rather than activity-centered, and the 

teacher should turn the cognitive responsibility of determining what and how to learn back to learners. She 

further argues that the change from an activity-centered view of education to an idea-centered one is like the 

Copernican Revolution in that you either get it or you don’t. However, for a teacher to change from being a 

Note 1: There is the principle of energy conservation in Physics. So why is there now a shortage of 

energy in the world?  [2007, Jan 09]     

First, please do NOT be cheated by the term energy shortage...  Energy shortage just means shortage of 

petroleum and coal. It does NOT mean the TOTAL energy in ALL forms on earth is decreasing. ……. 

However, human being rely too much on non-renewable energy like petroleum and coal.  

Once they are burnt into other form of energy, we can NOT obtain them back in reversed way. ..…. 

Note 2: Energy crisis  [2007, Jan 09] 

Observation: I notice: energy crisis just means shortage of petroleum and coal. …… human being rely too 

much on non-renewable energy like petroleum and coal. Once they are burnt into other form of energy, we 

can NOT obtain them back in reversed way. …… they are non-renewable, …… Then eventually, ALL of 

them will be consumed in the future... This is known as energy crisis... …….  To conclude, the term energy 

crisis is just for our convenience. It has nothing to do with the physical law conservation of energy... 

Note 3: What is the difference between fuel and Energy?  [2007, Jan 21] 

…. Fuel is a kind of substance that when it is burnt it releases energy while energy has many different forms 

like kinetic, potential, … and it can be transferred from one form to another form. 

Note 4: Fuel  [2007, Jan 23] 

Fuel releases its energy either through chemical means, such as burning, or nuclear means, such as nuclear 

fission or nuclear fusion. An important property of a useful fuel is that its energy can be stored to be released 

only when needed, and that the release is controlled … that the energy can be harnessed to produce work. 
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novice to KB to the stage when s/he can induct and guide students to knowledge build is to cross a great canyon. 

How do teachers make that change? Are there certain implementation pathways (Bielaczyc, 2006) that teachers 

would need to go through to make that transition? Would there be different pathways for different individual 

and contextual backgrounds?  

The above questions cannot be answered by this study as we have only studied one teacher. However, 

it was a deeply exhilarating learning experience for us as researchers to witness the strides made by TH. Most 

teachers in TH’s position would have given up after the first year, as the students were apparently not able to 

engage in meaningful, on-task discussions. In an interview in October 2007, TH said she was disappointed with 

the students’ discussions on KF. She found KB to be really difficult. Why did she still believe that students 

could knowledge build? She confessed that she would not have persisted if she had not seen other teachers 

achieve it, and her participation as a seconded teacher was instrumental to her professional development.  

We have only scratched the surface of one teacher’s learning trajectory. Obviously, there had to be 

deep changes in terms of pedagogical belief and pedagogical conceptualization for TH to have made the jump. 

These need to be investigated. We also need to further investigate what were the critical factors/events that 

contributed to the changes observed. Teacher learning has to go beyond concepts and beliefs as teaching 

involves knowledge and skills in execution and performance. In her third year, TH did a lot of preparation in 

terms of organizing the field trips and classroom discussions. On the other hand, her way of handling the 

classroom was remarkably fluid. There was artful improvisation (Sawyer, 2011) in how she facilitated the 

classroom “KB talks” and adjusted planned activities in response to students’ interests. How did she learn to 

change from dutifully following textbook activities to becoming a creative improviser? This study opens up for 

us a goldmine of questions. We hope that it will also stimulate similar studies that would contribute to a better 

understanding of teacher learning for KB and for technology-supported pedagogical innovations more generally. 
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