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Abstract: This paper describes a Hong Kong teacher’s experience using knowledge building 
and Knowledge Forum® to address the learning needs of students with low academic 
achievement. Contrary to what most teachers would expect, even low-achieving students 
respond well to knowledge building, and their discourse is of high quality compared to that 
obtained in other knowledge-building classes in Hong Kong. The paper provides an account of 
how the teacher used the knowledge building approach and his reflection on pedagogical 
principles as well as the relevance and feasibility of learning-sciences approaches like 
knowledge building in ordinary schools, where students lack academic skills and motivation. 

Introduction 
Instructional approaches developed by learning scientists such as knowledge building and project-based learning 
emphasize active and interactive learning, metacognition, and student agency (Kolodner et al., 2003; Krajcik et 
al., 1998; Scardamalia & Bereiter, 2006; Slotta & Linn, 2009). These methods take more time than direct teaching 
(i.e., presentation of concepts and worked examples, followed by practice), and are therefore often regarded as 
not feasible for most students. The two arguments against them made most often by teachers are that it is 
impossible to teach this way due to examination —an important issue in Confucian-heritage cultures where 
examination performance defines educational success—and that only high-achieving students are capable of the 
necessary agency, collaboration, and metacognition. These common beliefs prevail despite the fact that many 
approaches have been developed in inner city schools with a wide range of student abilities and interests, and 
research showing that students with below-average achievement can benefit (e.g., White & Frederiksen, 1998). 
Such beliefs generally make it difficult for teachers to try out classroom innovation. 

I teach in a Band 3 secondary school in Hong Kong. (Note: First person is used based on the first author’s 
experience as a knowledge-building teacher). Secondary schools in Hong Kong are divided into three bands based 
on student performance in examinations at the end of elementary school determining to which secondary schools 
students are admissible. In a Band 3 school most students score in the bottom third. These students are weak in 
English, Chinese, numeracy, thinking, communication, and have low motivation and self-esteem. For these 
students direct teaching is ineffective; instead they require “learning by doing.” The students I am teaching in my 
class primarily have academic difficulties for a number of years in their schooling. 

I have developed teaching approaches based on knowledge building for eight years in my Visual Arts 
courses—including collaborative inquiry, classroom discussion using visual displays on the classroom walls, 
online discussions in Knowledge Forum (KF), and student-directed reflective assessment of KF discussions. In 
this paper, I describe why I use knowledge building and share my beliefs about knowledge building for low 
achievers. In discussing these experiences, I work with my collaborators to explore the relevance of knowledge 
building in ordinary schools other than some approach that is only relevant for elite schools. As I understand, 
among the instructional approaches in the learning sciences, knowledge building is rather complex and many 
modifications to the classroom environment and pedagogy are needed. Many teachers would believe that we 
should make things simple for low-achieving students. But for the students with whom I work with, knowledge 
building may instead be an advantage since conventional methods or the so-called inquiry approaches in schools 
may not be effective with them. Examining how knowledge building approach works for low achievers from a 
teacher perspective may be important as it may be applicable to other learning sciences approaches. 

What is knowledge building? 
Knowledge building is an educational model that is known well in the learning-sciences community, so only a 
brief description is needed here; according to Sawyer (2006) it is one of the foundations of the field. One of the 
most important features of knowledge building is a shared goal, in a community (usually the class), that aims to 
advance the state of knowledge in that community. Thus, everyone works to advance the community beyond what 
it collectively already knows. According to Scardamalia and Bereiter (2006) knowledge building is “an attempt 
to refashion education in a fundamental way, so that it becomes a coherent effort to initiate students into a 
knowledge creating culture. Accordingly, it involves students not only developing knowledge-building 
competencies but also coming to see themselves and their work as part of the civilization-wide effort to advance 
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knowledge frontiers” (pp. 97-98). Other important features include epistemic agency, constructive use of 
authoritative sources, and the “democratization” of knowledge (Scardamalia, 2002). In short, knowledge building 
enables students to create identities as people who are capable of creating new knowledge and contributing to the 
knowledge base of a community. Of course, this does not mean that students achieve groundbreaking advances 
that are unknown to the world; rather they see their own advances as historically significant. “Mendel worked on 
Karen’s problem,” as Scardamalia has often put it. Knowledge building involves “discourse;” indeed, in 
knowledge building theory, discourse is both the method and product. Knowledge-building discourse occurs in 
the classroom and in Knowledge Forum. Interestingly, when James Banks once spoke at a local university on 
what American education needs in order to engage youths who feel disenfranchised by school, from perspectives 
of race, culture and opportunity, he used terms such as “democratic knowledge” that resonate with knowledge 
building theory. 

Why knowledge building for my students? 
The ideas of knowledge-building highlighting community and democratizing knowledge suggest why it may be 
a good approach for low-achieving students. For me, it offers something new for them, who are achieving little 
and are disengaged by what school offers. Knowledge building, rather than being concerned only with catching 
up with what is already known, provides an opportunity to create something—new insight into an important 
question. It seems relevant to Visual Arts education, which aims to help students make creative work. But when 
I first tried knowledge building in my class it was not because of such lofty ideas; it was because nothing else 
seemed to engage my students. Perhaps knowledge building would engage my students. 

As a visual arts teacher, my philosophy is to have students take up and develop what they would like to 
do, even if they are high or low achieving. Many Visual Arts teachers would ask students to design a park and 
then there would be fifteen designs for parks. I would much rather have students come up with their ideas, and 
we then work together to develop their ideas; I work with the students to see how far their ideas can go. So when 
I encountered knowledge building emphasizing student agency, this model appealed to me because it fits well 
with my own beliefs. I hope my students can take charge of their learning and creation, deconstruct information 
and then rebuild their knowledge. Similar to how they study art pieces, they construct their visual elements, find 
out relationships, and construct theories about their creations. These features are important in the New Secondary 
School (NSS) curriculum for Visual Arts, which emphasizes 21st century skills and a conceptual approach to 
studying art. For example, the NSS Visual Art Curriculum requires our students to achieve four goals: 1) 
developing creativity and imagination; 2) developing skills and process; 3) cultivating critical responses; and (4) 
understanding arts in context. 

One of the most impressive experience I have had is that one of the weakest students in my class, who 
had learning difficulties and was socially isolated, became excited about writing through knowledge building and 
he even won a writing award . In my early years of using knowledge building, I had a student called James 
(pseudonym), an isolated and silent student for years, and most teachers thought he had learning disabilities and 
he would not be able to do much in school. James was generally ignored in class by teachers and peers. But 
when I started using Knowledge Forum, James started to write a few notes and then more and he liked it because 
he said he had more time to think about his ideas than what usually takes place in class. His classmates also liked 
his ideas as they are helpful and he gradually gained some respect among his peers. James became very interested 
in writing and contributing his ideas. During that semester, he took time each day during lunch time to do more 
writing and contribution to Knowledge Forum and he seemed to enjoy that much. Over time, he improved on his 
writing and confidence and he entered an inter-school writing competition and won a prize (see vignette reported 
in van Aalst & Chan, 2012). I did not expect much in the beginning but with James and other students working 
on knowledge building, I came to understand more about my students and that even low-achieving students could 
do much given the appropriate learning environment. 

Pedagogical designs and results 

Guiding pedagogical principles 
My teaching of students with low achievement is based on the following principles: 

1. My students have difficulty in interpreting the meaning behind the text so the curriculum need to be
rich with video and photography.

2. My students have poor communication and thinking skills, but they can still benefit from a variety of
scaffolds prior to working on KF, such as the Knowledge Building wall (described later),
knowledge building conversations, and scaffolding group work and inquiry tasks that address
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curriculum goals. 
3. Most of my students lack motivation, so it is useful to let them have experiences and tasks that

they can accomplish, to let them enjoy success and to sustain their interest; students’ poor self-esteem
can be changed when they experience success and progress.

4. Knowledge building principles (Scardamalia, 2002) such as idea diversity, collective
responsibility for community knowledge, and improvable ideas can support student work and
creativity.

5. Knowledge building provides an error-free environment for students to pursue their understanding.
Knowledge-building discourse, with its emphasis that “all ideas are improvable” helps low-achieving
students to be comfortable in an error free environment. Knowledge Forum thus provides an open
space for students to work on their ideas freely and to keep track of their growth.

Community art unit: Initiating students into inquiry 
One of the units I have students do is to investigate an old village in Hong Kong. At first I thought that they 
needed to read something before they can engage in knowledge building, but I found they cannot learn very well 
from document or books. Thus, I reversed the process: I asked them to go into the village doing some 
investigation; for example, talking with the village people, and then taking some photos and doing some drawing. 
After that, back in class, students did some investigations based on their experiences to figure out what is 
happening in the village; students then used their knowledge and created an exhibition for their neighborhood to 
show what they found out in the village. In the second semester, we continued with such inquiry and used 
Knowledge Forum to discuss what community art is and to explore the relationship between community and art 
using their knowledge and experience from the village visit. This design led to a substantial improvement in the 
quantity and quality of writing on Knowledge Forum. This unit enables students to work on a project that is 
engaging. It hones their collaboration, work with ideas, communication with an authentic audience, and eventually 
extensive writing and reading on Knowledge Forum. 

Knowledge-building wall and ideas made public 
Knowledge building in my classroom is not only about Knowledge Forum. For students with low achievement, it 
is helpful to start with something more authentic; as described above, students learn from the field-based process; 
they are self-directed to some extent, and hone inquiry and collaboration skills. Regarding discussion of their 
ideas, we spend considerable time creating a “Knowledge Wall”. This is a visual representation of the class’s 
ideas using index cards and strings. This is a well-known strategy for promoting collaborative classroom talk and 
has been used in many knowledge-building classrooms (Chan, 2011). The knowledge wall helps low-achieving 
students to understand the public nature of discussions in knowledge building; is easier to start; and is a visual 
display of the class’s shared ideas—it is visually and physically present in the classroom. The knowledge wall 
supports the notion of “ideas made public” that knowledge building requires (Fig. 1). However, over time, it 
becomes too difficult to maintain when there are multiple discussions and too many ideas, and Knowledge Forum 
is usually introduced at that point but the Wall provides good bridging for my students. 

Figure 1. Working at the Knowledge Wall. 

Knowledge building and reflective assessment 
Another major development in my teaching pertains to the use of reflective assessment with the class assessing 
their own work on KF. Initially this consisted of running the Analytic Toolkit and Applet tools that accompany 
KF to measure the number of notes written and read, together with other contribution per student, and my students 
responded enthusiastically to the concurrent feedback. I have also included summary notes to help them synthesize 
knowledge and recently I have collaborated with Yang in her thesis research and have used the Knowledge 
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Connections Analyzer (van Aalst et al., 2012). Prompt sheets were used alongside with the tool to help them 
gather information about class collaboration and interactivity and then they discussed the results in small groups 
and reflected on progress. Using this tool appears to help students understand the nature of their discussions from 
a knowledge-building perspective (for details, see Yang, van Aalst, & Chan, 2016). 

Reflection and brief indication of results 
While knowledge building has my students to be more creative, I found it is also beneficial in preparing them for 
examination when they need to interpret art pieces and write explanatory prose, and such tasks are very difficult 
for low-achieving students. The experience of writing on Knowledge Forum and working with ideas and building 
on others’ questions has helped them develop more competence and confidence. I think my strong beliefs in the 
approach and in my students has helped to sustain my practice over the years. Working with my collaborators, I 
also list some brief results: (1) Students contribute actively and the quantity of note writing and reading is better 
than average in comparison to other knowledge building classes in high-banding schools. (2) There is a good 
balance between fact-oriented and explanation-seeking notes in KF discourse. (3) Analysis of discussion threads 
based on the framework (van Aalst, 2009) shows that my students are writing high-quality discourse not just 
sharing information (for details of empirical findings, see Yang, van Aalst & Chan, 2016). 

Concluding remarks 
In this paper, I have shared my beliefs and approaches using knowledge building for students with academic low 
achievement. I believe that knowledge building approach emphasizing improvable ideas and community growth 
has potential for students with low achievement who have disengaged themselves from the education process. I 
hope my experience provides a useful message for the uptake of knowledge building and other learning-sciences 
approaches that bear family resemblance to it for students of different abilities. While there are still many 
challenges and barriers, I believe that knowledge building offers new possibilities and we can continue to ask 
questions to develop improvable practice as knowledge-building teachers. 
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