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Abstract: This study investigated the effects of knowledge building activities on college students’ 

understanding of the concept of ‘idea’. Participants were 41 undergraduates. Data came from a 

pre-post survey with open-ended questions that asked students to define what idea is and why it is 

important, etc. Findings indicate that engaging in knowledge building was likely to enhance students’ 

understanding of ideas as what Bereiter (1994) called ‘conceptual artifacts’ or what Popper (1972) 

called ‘World 3’ objects that have a social life of their own and their continual improvement leads to 

knowledge advancement. 

The need for new knowledge in our societies is ever increasing. Accordingly, how to cultivate students with the 

capacity for creating new ideas for solving pressing societal problems has become ever more important. Ideas are 

essential for creating new knowledge and humans are by nature capable of generating ideas. The challenge for

most learners, however, is to maintain sustained effort of improving ideas (Scardamalia & Bereiter, 2006). 

Traditional education tends to highlight the importance of acquiring existing knowledge (e.g., textbook 

knowledge), while neglecting the importance of providing students with opportunities to generate and keep 

improving ideas. Papert (2000) argue that most learning environments are anti-ideas. As such, students do not 

have a chance to work with ideas, let along developing strong sense of the importance of ideas for constructing 

knowledge. To change this, in his study, we directly engaged students in Knowledge Forum (KF), a CSCL

environment designed based on knowledge building (KB) theory. KB is defined as a social process focused on 

the production and continual improvement of ideas of value to a community (Scardamalia & Bereiter, 2003). A

theoretical basis underlying KB pedagogy is Popper’s (1972) construct of World 3. Other than World 1 (the 

physical world) and World 2 (the world inside the mind), Popper argues that World 3 is comprised of ideas that 

are critical for KB. Bereiter (1994) argue ideas should be viewed as conceptual objects that, once created, has a

social life of their own in that they can be continually improved. The purpose of this study is to figure out 

whether engaging students in KB would help them cultivate a World 3 view of ideas.

Method
Participants were 41 college students who took a course titled "Introduction to Living Technology" (for 18 

weeks). Students in this course were guided to design innovative living technology products. Students were 

engaged in KB by working with ideas online by contributing, sharing, and improving ideas in KF. The course 

process was as follows: In the beginning, students tried to address authentic technology-related problems/issues 

that interested them (e.g., designing energy-saving devices for solving environmental problems); then they 

produced real ideas to address their problems. Next, students formed groups based on their interests and tried to 

solve the issues they identified by continuously working with ideas. Finally, group members tried to collectively 

design a new technology product. To examine students’ understanding of what idea is, a survey with 5 

open-ended questions (e.g., what is idea?) was designed. A coding scheme was developed based on Popper's 

conceptual distinction (1972) between World 2 vs. World 3 view of ideas (see Table 1 for detail) in order to 

analyze the questions (Strauss & Corbin, 1990). Inter-rater reliability was computed to be 0.94.

Table 1. Coding scheme based on Popper’s conceptualization of World 2 vs. World 3 views of ideas

Code Description Example

World 

2 view 

of 

ideas

Considers ideas as abstract thoughts existing in 

one’s mind; or sees ideas as one’s viewpoints, or 

subjective opinions; or views ideas as something 

derived from individual thinking.

“Idea is a kind of abstract thought produced while 

thinking” (S19); “Ideas are one’s point-of-views 

about something” (S10); and “Ideas can help 

improve one’s intelligences” (S23).

World 

3 view 

of 

ideas

Defines ideas as an accumulation of experiences 

and external stimuli to improve the quality of 

life; or sees ideas as means for people to solve 

problems; or sees ideas as collectives generated 

from group discussion, communication and/or 

sharing for co-constructing community 

knowledge; or views ideas as public (rather than 

personal) entities that can be exchanged and 

improved, just like a real-life objects. 

“Idea can make our lives better and more 

convenient” (S02); “Ideas originate from our 

demands, and our needs for solving problems” 

(S06); “Through sharing ideas of others, we can 

deduce, think, and integrate these ideas to become

a better idea” (S16); and “Idea is a product through 

the thinking process; but it can become a concrete 

object via group discussion” (S39). 

Results
Online KF activities. Pre-post comparisons were made between the two KB phases (using midterm as a 

separating point, 9 weeks for each phase) for online KB activities, including # of notes contributed (M=13.61, 
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SD=11.28 vs. M=13.88, SD=12.18, t=-0.122, p>.05), # of problem worked on (M=7.93, SD=6.11 vs. M=5.98, 

SD=4.99, t=1.969, p>.05), # of notes built-on (M=11.07, SD=10.98 vs. M=9.76, SD=12.28, t=0.610, p>.05), # of 

scaffolds used (M=10.07, SD=9.52 vs. M=12.34, SD=14.88, t=-1.085, p>.05), # of notes read (M=225.44, 

SD=138.44 vs. M=319.07, SD=204.69, t=-3.283, p<.01), and # of notes with keywords (M=10.83, SD=9.94 vs. 

M=7.39, SD=7.17, t=2.564, p<.05). Overall, the KF activities increased in Phase 2, but except for two measures 

(# of notes read and # of notes with keywords), no significant differences were found. As baseline information, 

the findings suggest that the time and effort spent on online learning and discussion in KF were quite equally 

distributed over the two phases (although students were slightly more active in phase 2). Moreover, all above KF 

measures were found significantly correlated with one another (Pearson r between .59 and .99, p<.01 for all 15 

relationships). This suggests that the more active the participants were in one KB activity (i.e. KF measure), the 

more likely they would be active in other activities. Further, comparison between pre and post assessment has 

found that there was no significant difference in terms of use of lower-level thinking scaffolds in KF (M=3.26,

SD=3.04 vs. M=2.31, SD=3.15, t=1.94, p>.05) but there was a significant difference in the use of higher-level 

thinking scaffolds (M=0.11, SD=0.28 vs. M=1.68, SD=2.15, t=-4.73, p<.001). So, while the activity amount in 

KF is similar between the two phases, the quality of thinking activity in KF in phase 2 was enhanced.

Change in students’ concept of idea. There was significant decrease in student rating in terms of their World 2 

view of ideas (M=0.62, SD=0.30 vs. M=0.46, SD=0.31, t=2.39, p<.05). Further, there was significant increase in 

student rating in terms of their World 3 view of ideas (M=0.94, SD=0.45 vs. M=2.04, SD=0.91, t=-7.86, p<.001). 

The findings suggest that students started to consider ideas more as tangible, conceptual objects for collective 

knowledge advancement (i.e. Popper’s Word 3 view of ideas). In addition, in terms of the process of how 

students work with ideas, we traced the development of ideas that students worked with their final technology 

products over time. In the present study, students in total generated 11 products. As an example to demonstrate

the process of idea improvement, we analyzed students’ discourse in KF that contained ideas related to one 

product about shoes. Table 2 shows 5 key diversified ideas related to the main idea about shoe improvement: (1) 

Replaceability--e.g., “The bottom of the shoes always wears off quickly, if the sole of shoes can be changeable,

it can save money” (S15); (2) Comfort--e.g., “Shoes are often made by plastic and air can not get through so it’s 

not comfortable wearing them” (S20); (3) Waterproof--e.g., “the shoes will not be wet easily if we invent some

waterproof spray that can form a thin layer on shoes” (S35); (4) Nano tech--e.g., “[Using] nano-technology to 

make shoe surface to be waterproof!” (S35); and (5) Aesthetics--e.g., “Is it possible to invent shoes that are both 

beautiful and practical (especially for wearing in rainy days?” (S30). Figure 1 further shows the evolving process 

of idea improvement over time(each line shows when, and how frequent, a key idea was referenced, built-on, 

elaborated, or improved over a duration of about 10 weeks). 

Figure1. Duration of idea improvement about shoes

Table 2. 5 key ideas related to shoes improvement

# of 

notes

Duration 

in weeks

# of notes 

read

# of 

discussants

Idea1: Replaceability 19 10 35.84 14

Idea2: Comfort 6 7 39.17 6

Idea3: Waterproof 9 8 24.63 6

Idea4: Nano tech 8 6 31.63 5

Idea5: Aesthetics 3 8 35.33 3

Conclusion
The challenge in all knowledge-based organizations or schools is sustained creativity: working with and 

developing ideas into powerful and useful solutions, products, or theories (Scardamalia & Bereiter, 2003). The 

result of this study reveals that engaging students in a KB environment is helpful to help students develop a more 

informed, Popper’s World 3 view of ideas, making them more likely to treat ideas as concrete, public and social 

knowledge objects. Further analysis on idea improvement will be conducted to triangulate the findings. 
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