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Abstract: Information technology has become a powerful driving force in the era of knowledge 

economy and globalization. Internationally, teachers are required to keep up with changes and 

constantly improve their knowledge and skills to face the challenges of the 21st century. The aim of 

this study is to adopt wiki as a tool to scaffold pre-service teachers’ collaborative knowledge 

building. The sample consists of 50 pre-service information technology teachers. Content analysis 

method is used to analyze the interactive texts generated during the collaborative activities. 

Research results indicate that wikis have a great potential for facilitating collaborative knowledge 

building for pre-service teachers. Moreover, the level of knowledge building in the phase of script 

modification is higher than that in the phase of script writing. Compared to the low-achieving group, 

the high-achieving group had better learning motivation and engagement, deeper reflection 

consciousness and stronger ability to collaborate with others. These findings could be useful for 

both pre-service and in-service teacher education practices. Implications and recommendations are 

discussed on how wikis could promote collaborative knowledge building.  

 

 

 

1. Introduction 
 

The application of information and communication technology in education field has posed new challenges 

to talent cultivation. The 21st century skill framework emphasizes the importance of learners’ ability of problem 

solving as well as critical thinking. At the same time, it is significant for teachers to improve their professional skills, 

and enhance their knowledge exploration and creativity to meet the needs of social development in the new era 

(Niemi, & Nevgi, 2014). In addition, as a reserve force for future teachers, pre-service teachers should improve their 

professional skills and enrich their practical experience, which has become an important topic of current teacher 

education (Gore, & Zeichner, 1991; Tondeur et al., 2012; Whitaker, & Valtierra, 2018). 

In the area of teacher education and training, communities of inquiry has attracted a lot of attention (Mentis 

et al., 2016; Popp, & Goldman, 2016; Mu, Wei, Lu, & Huang, 2018). According to them, the establishment of 

teacher learning community (TLCs) is considered as an important way to improve teachers’ teaching ability and 

promote their professional development (Grossman, Wineburg, & Woolworth, 2001). Computer-supported 

collaborative learning (CSCL) has broadened the ways of teacher collaboration, and a series of collaborative tools 

such as online discussion forums, blogs and wikis have provided technical support for collaborative building among 

teachers. However, relevant researches show that interactions on such online collaborative tools are of low quality, 

with scattered interactive themes, and lack of continuous and effective in-depth exploration and valuable interactions 



(Hewitt, 2005; Damşa, 2014). There are several possible reasons for the low-quality interaction. In the process of 

collaborative learning, it may happen that some learners independently completed the tasks assigned after group 

division of labor. In this case, the learning product is not a consequence of mutual cooperation, but the patchwork of 

achievements of individuals. Also, some scholars have pointed out that learners tend not to take group work 

seriously, which leads to insufficient collaboration and low-level knowledge building (Kreijns, Kirschner, & 

Jochems, 2003). Therefore, although there are quite a number of collaborative tools available to facilitate 

collaborative learning, much work is needed to develop relevant pedagogies that can help promote the collaborative 

knowledge building within the community. 

Among these collaborative tools, wiki is self-organizing and open. And it has been acknowledged by most 

researchers to be one of the effective tools for collaborative writing and knowledge building (Shih, Tseng, & Yang, 

2008; Biasutti, & EL-Deghaidy, 2012). With the adoption of wikis, students can easily get access to their 

collaborative work at any time anywhere, record and playback their editing history, which enable them to trace and 

reflect on their collaborative knowledge building processes and review the writing of each participant. 

The purpose of this study is to design and orchestrate wiki-based collaborative activities to engage pre-

service teachers in collaborative writing and knowledge building. Also, interactive texts generated during the 

collaborative learning processes will be analyzed to investigate the development of knowledge building and 

differences among high- and low-achieving groups. 

 

 

2. Literature Review 
 

The current available literature on pre-service teacher education is largely centered on reflective thinking 

capacity (Gelfuso, & Dennis, 2014; Radloff, & Guzey, 2017). Also, collaborative knowledge building is important 

to the sustained generation and improvement of ideas for the community (Hong, & Chai, 2017). This study, while 

also seeking to understand the potential of a collaborative writing tool to support community of practice, is grounded 

in a theoretical framework regarding collaborative knowledge building.  

 

2.1. Collaborative Knowledge Building 

 

Knowledge building is a paradigm of constructivist learning theory and was first proposed by Scardamalia 

and Bereiter (2006). It emphasizes the process of construction in which individuals form opinions and develop ideas 

and the core is interaction as well as participation. Researchers believe that knowledge building not only includes 

individual knowledge acquisition, but also emphasizes the knowledge refinement, innovation and development of 

the community (Scardamalia, 2002). In the process of interacting with peers, students can deepen their 

understanding of problems through the exchange of opinions, form consensus through meaning negotiation, and 

finally complete the construction of knowledge. 

Knowledge building can effectively reflect the interaction depth of learners or learning communities in the 

process of collaboration, and thus is favored by researchers in the field of online collaborative learning. It is often 

used to explore the improvement of ability, the transformation of concepts (So, Seah, & Heng, 2010), and 

knowledge innovation in the collaborative process (Chen, & Hong, 2016). Research shows that collaborative 

knowledge building can effectively enhance teachers’ cognition (Hong, Chen, & Chai, 2016). During the process, 

individuals can actively contribute knowledge within the community, communicate with others to elaborate ideas. 

What’s more, based on this, they can form new collaborative co-creation ideas, which can effectively promote their 

understanding of concepts and innovation of knowledge, thereby enhance their critical thinking and reflective 

thinking (Scardamalia, & Bereiter, 2014). Applying knowledge building in the field of collaborative learning can 

effectively assess the level of interaction between learners, and is of great significance for individual ability 

improvement and community knowledge construction (Zhao, & Chan, 2014). 

 

 

2.2.  Wiki-based Collaborative Knowledge Building 

 

Providing effective knowledge building environment for learners is one of the key ways to promote the 

generation of collaborative knowledge building (Gilbert, & Driscoll, 2002). In the era of Web 2.0, the emergence of 

a series of online tools provides students with good environmental support for collaborative learning and creative 

expression, so as to cultivate collaboration and foster information literacy (Barnes, & Tynan, 2007; Berlanga et al., 



2007). Wiki as a product of Web 2.0, can support learners to edit and modify text online, and has three main major 

features, one can set the permissions for collaborative editing and viewing; the second is to be able to track and 

monitor the revised content of learners; the third is the version recoverability can avoid misuse and improve editing 

efficiency (Trentin, 2009). Compared with the advantages of other online forums and blog tools in organizing 

collaborative learning activities and evaluating the effectiveness of activities (Kear et al., 2010), wiki plays an 

important role in supporting learners’ collaborative creation and development of knowledge with its features such as 

openness, sharing, convenience, and maintainability. Researches show that wiki-based learning activities can 

effectively promote students’ collaboration and knowledge creation, cultivate their critical thinking, and promote 

knowledge building among them (Wang, 2010; Moskaliuk, Kimmerle, & Cress, 2012). Based on wiki, learners 

spread new knowledge through the sharing of knowledge, and collaboratively construct collective results in the 

process of interaction.  

Based on this, this study intends to use wikis to explore the level of knowledge building of pre-service 

teachers in collaborative writing activities. The main research questions are as follows:  

1) What are students’ levels of the knowledge building during the wiki-based script writing activity?  

2) How does interactive strategies differ between the high- and low-achieving groups? 

 

3. Methods 
 

3.1. Participants 

 

This study was carried out with 50 sophomore students (23 males and 27 females), who were studying a 

course named “Interactive Courseware” in a university in China. All of them are equipped with strong information 

technology skills and are skillful in using various tools and platforms. Those students are expected to be information 

technology teachers after graduation.  

During the course period, participants are randomly grouped with each containing a number of 4 or 5 

students. As a result, the 50 students were divided into 11 groups. Besides, these students were asked to work in 

groups to design a script. The process of their drafting, analysis, discussion and modification lasted for 3 months. 

 

3.2. Research Design 

 

Script writing is a complex learning task that requires the teacher groups to continuously enrich the script 

content during discussion and negotiation to ensure the quality (Worden, & Dorothy, 2015). To this end, this writing 

activity lasted for a long time and can be roughly divided into two phases. The first phase is mainly the drafting of 

the script with the aim to let the pre-service teachers write and form the prototype scripting of the relevant topic. In 

the second phase, the prototype has been edited and modified so as to form a final script. The specific process of the 

activity is shown in Figure 1.  

 

 
Fig. 1. Wiki-based teacher collaboration script writing activity flow chart 

 

3.3. Collaborative Learning Platform 

 

The Wiki used in this study is a tool that supports both mobile and computer operation editing. It is feature-

rich, including personal learning centers and group collaboration centers which can organize various forms of 

communication, such as discussion and personal reflection. This not only satisfies the needs of individual learning, 

but also provides space for teamwork. The specific function of the platform is shown in Figure 2. 

 



 
Fig. 2. Wiki collaboration platform 

 

 

3.4. Data Collection 

 

The data collected during the activity mainly includes the following four categories: online or offline 

discussion texts information of the teacher groups; reflection texts after each phase; formed scripts and the interview 

record. The collection of the above data provides the basis for the analysis of the data below. 

 

3.5. Coding Scheme 

 

Content analysis is conducted based on the framework developed by Gunawardena
 
(1997) and her team, in 

order to analyze the interactive texts generated by pre-service teachers in wiki-based collaborative activities. The 

specific description and examples of this coding framework are shown in Table 1. 

 

Table 1: Knowledge Building Analysis Code Table 

Subject 

relevance 

Knowledge 

building  

phase  

specific description Supporting quotes coding 

Related 

Sharing/ 

Comparing  

of Information 

Asking or answering advisory 

questions or topics 
“How old are the our users?” 

R1 

Stating personal opinions “We’ll teach them 26 letters.” 

Sharing information or  

opinions 

“The picture is a first-grade word list 

for primary school. You can refer to 

it.” 

Supporting a certain point of  

view 

“Yeah, I also agree to take Pig Peggy 

and his family as the main 

characters. ” 

Discovery of  

dissonance  

and 

inconsistency 

Stating and explaining the  

differences with others 

“I think it’s not about determining the 

knowledge points, but about the form 

of the courseware. Is it straightforward 

to enter the learning mode or the game 

mode? ” R2 

Analyzing the differences with  

others 

“The former is very monotonous. The 

latter’s words are not very compatible 

with the dialogue. I think the latter is 

better. ” 

Negotiation of  

meaning or 

Proving one’s own opinions  

with facts and materials 

“We can use it as the plot and let the 

player get six dogs in the six levels.” 
R3 



Co-construction 

of knowledge 

 

Changing the original point of  

views through collaborative 

discussion 

“I think it is more suitable for our 

game. The previous are a bit 

outdated.” 

Proposing new ideas based on  

discussions 

“In addition to the above, it should be 

noted that the use of the object should 

be able to be operated and simulated 

by touch screen or other means.” 

Testing and  

modification of  

proposed 

synthesis 

Verifying and correcting  

opinions based on available  

information 

“If that is the case, it would be enough 

to use just a line in our situation.” 

R4  

Evaluating the collaborative 

results and presenting the  

harvest 

“In the process of writing script, I 

gained the experience of group 

collaboration, and I can better 

collaborate with others in the future.” 

Agreement or 

application  

of newly  

constructed  

meaning 

Stating and verifying  

information 

“The work of our team members is 

roughly divided into three parts, one is 

the setting of the game specific script, 

the second is the interface and 

character design, and the third is the 

content design.” 
R5 

Summarizing group  

knowledge building results 

“That’s the finishing: from the home 

to the school, and we’ll encounter 

some difficulties during this period.” 

Applying new cognitive 

knowledge 

“Based on the knowledge points we 

just identified, I think the scene can be 

divided into four parts.” 

Unrelated 

Information 

notification 

Notice and arrangement of  

group activities 

“That’s all for today, let’s arrange the 

task tomorrow!” 
D1 

Emotional 

communication 
General social greetings 

“Ok, you guys continue your 

discussion, please!” 
D2 

 

Based on the relevance of the interactive texts to the script topic, two categories were divided, related and 

unrelated. It should be noted that the unrelated defined here is not the real unrelated. It is precisely because of the 

existence of posts such as emotional communication and information notification that the interaction between the 

student groups can proceed smoothly. For topic-related interaction, it can be broadly divided into five progressive 

phases: sharing and comparing information related to the topic, discovering and analyzing dissonance and 

inconsistency, conducting negotiation discussions and collaborative knowledge building, testing and modification of 

proposed synthesis and the agreement or application of newly constructed meaning. Each phase also includes 

specific dimensions too.  

 

 

4. Analyses and Results 
 

All the interactive texts generated in the wiki-based collaborative script writing activities has been coded. 

The results of data analysis mainly focus on the research problems, that is, comprehensively analyzing the 

characteristics of pre-service teachers’ knowledge building level and the differences between high- and low-

achieving groups in Wiki-based collaborative script writing activities. 

 

4.1. Research question one: levels of collaborative knowledge building in wiki interactions during different 

learning phases 

 

The frequency distribution table obtained by analyzing the interactive texts generated by all the groups 

during the collaborative script writing activity is shown in Table 2 below. 

 



Table 2: Description of the overall collaborative knowledge building level 

Categories Knowledge building phase Coding frequency Proportion 

Related 

Sharing/Comparing of Information R1 240 44.44% 

Discovery of dissonance and inconsistency R2 50 9.26% 

Negotiation of meaning/Co-construction of  

knowledge 
R3 108 20.00% 

Testing and modification of proposed synthesis R4 15 2.78% 

Agreement/application of newly constructed  

meaning 
R5 29 5.37% 

Unrelated 
Information notification D1 56 10.37% 

Emotional communication D2 42 7.78% 

Total 540 100.00% 

 

The number of effective interactive texts generated by students during the entire activity is 540, and among 

this, text considering the sharing and comparing is the most, with a number of 240, accounting for 44.44% of the 

total. Apart from this, discovery of dissonance and inconsistency ranks second, and the number is 108, accounting 

for 20%. For both the testing or modifying level and agreement or application level, they include less texts, only 15 

and 29 respectively, accounting for 2.78% and 5.37%. To conclude, from the distribution of interactive texts at 

various levels, we can see that the overall level of knowledge building is still at a lower level of sharing and 

comparing information, finding differences, and negotiating discussions. Some groups have not completed further 

in-depth conversion of the results of group discussions to the agreement and application of newly constructed 

meaning. 

In order to further explore the characteristics of students’ knowledge building in the process of activity, we 

divide the overall activity into two phases, namely the collaborative writing phase and collaborative modification 

phase mentioned above. By analyzing the interactive texts generated in the two phases, the obtained frequency 

distribution table is shown in Table 3 as follows. 

 

Table 3: Description of the level of collaborative knowledge building in different activity phases 

  The first phase The second phase 

Categories Knowledge building phase Coding frequency Proportion frequency Proportion 

Related 

Sharing/Comparing of Information R1 119 51.07% 121 39.41% 

Discovery of dissonance and inconsistency R2 26 11.16% 24 7.82% 

Negotiation of meaning/Co-construction of  

knowledge 
R3 45 19.31% 63 20.52% 

Testing and modification of proposed synthesis R4 7 3.00% 8 2.61% 

Agreement/application of newly constructed  

meaning 
R5 9 3.86% 20 6.51% 

Unrelated 
Information notification D1 11 4.72% 45 14.66% 

Emotional communication D2 16 6.87% 26 8.47% 

Total 233 100.00% 307 100.00% 

 

The number of interactive texts for pre-service teachers is 233 in phase 1, while it is 307 in phase 2. For the 

first phase, interaction mainly focuses on sharing and comparing, discovering and analyzing the contradictions as 

well as negotiating discussions with a number of 119, 26 and 45 respectively, accounting for 51.07%, 11.16% and 

19.31%. While in the second phase, the number of agreement level is also high which accounts for 6.51%. What’s 

more, through a comparative analysis of the two phases, it can be found that the interactive texts at the lower level 

such as sharing knowledge and opinion decreased from 51.07% in the first phase to 39.41% in the second phase, 

while the proportion of agreement and applications that indicating the high collaborative knowledge building 

increased from 3.86% to 6.51%. In addition, for the information notification and emotional communication text, 

there are many texts in both phases that are relevant to it. 

 

 



4.2. Research question two: analysis of the differences between the high- and low-achieving groups 

 

In order to further explore the differences between high- and low-achieving groups in the levels of 

knowledge building during the script writing activities, all group scripts were graded according to the script 

evaluation criteria by two assistants and course teachers. The quality of group script is determined by five aspects, 

they are the theme, creativity, design, operability and script framework, with 30%, 20%, 20%, 15%, and 15% for 

each category. According to the final score, groups are divided into two categories: high-achieving and low-

achieving group, and the two groups were equal in number. Students in the high-achieving group are proactive in the 

collaborative activities, with clear teaching design ideas, detailed knowledge point design, and complete script 

structure. Instead, the low-achieving group has a relatively simple understanding of the script theme. Their learning 

target design are more general and broad, and the script structure is not complete. Through the analysis of the 

interactive texts of the high- and low-achieving groups, the distribution level of the knowledge building of the pre-

service teacher group is shown in Table 4. 

 

 

 

Table 4: Description of collaborative knowledge building in high- and low-achieving groups 

 Low-achieving group High-achieving group 

Categories Knowledge building phase Coding frequency Proportion frequency Proportion 

Related 

Sharing/Comparing of Information R1 35 35.35% 199 43.74% 

Discovery of dissonance and inconsistency R2 5 5.05% 45 9.89% 

Negotiation of meaning/Co-construction of  

knowledge 
R3 21 21.21% 86 18.90% 

Testing and modification of proposed synthesis R4 3 3.03% 11 2.42% 

Agreement/application of newly constructed  

meaning 
R5 4 4.04% 25 5.49% 

Unrelated 
Information notification D1 23 23.23% 48 10.55% 

Emotional communication D2 8 8.08% 41 9.01% 

Total 99 100.00% 455 100.00% 

 

As can be seen from the Table 4, the total number of interactive texts in the high-achieving group is 455, 

while in the low-achieving group is only 99. For students in low-achieving group, interactions are mostly focused on 

sharing and comparing information (R1) and conducting negotiation discussions and collaborative knowledge 

building (R3), with the number of 35 and 21, and accounting for 35.35% and 21.21%, respectively. Similar to it, the 

number of interactive texts of the high-achieving group in sharing and comparing, negotiating and discussing are 

199 and 86 respectively, accounting for 43.74% and 18.9%. In addition, by comparing the two types of groups, it 

can be seen that for the lower level such as negotiation of meaning or co-construction of knowledge, the proportion 

decreased from 21.21% in the low-achieving group to 18.90% in the high-achieving group, while for the higher 

level such as agreement and application, the proportion increased from 4.04% to 5.49%. 

 

 

5. Discussion 
 

Based on the interaction analysis framework of Gunawardena, the level of collaborative knowledge 

building of pre-service teachers in script writing activities has been analyzed. Two research questions have been 

addressed. The first one concerns the characteristics of the pre-service teacher’s knowledge building in Wiki-based 

collaborative script writing activities, the second one is about how high-achieving group differ with low-achieving 

group in their knowledge building while conducting collaborative learning with wikis.  

According to the data, it can be concluded that wikis have a great potential for facilitating collaborative 

knowledge building for pre-service teachers. Besides, for different phases of activity, the level of knowledge 

building as well as reflection ability, and script writing ability of the students in the second phase is higher than that 

of the first phase, which is reflected in the modification and application of the collective outcome. It shows that with 

the development of the collaborative script writing process, pre-service teachers can constantly adjust their script 



writing strategies and strengthen the interaction with their peers in order to improve their own writing ability and 

promote collaborative knowledge building results (Tompkins, 2008). 

For the differences between the two types of groups, the high-achieving group has relatively higher 

learning enthusiasm and learning input as well as deeper reflection and stronger collaboration ability. This is 

consistent with previous research, that is, there is a positive correlation between the strength of collaboration and the 

quality of collective writing (Chu, 2008; Chu et al., 2012). Compared with the low-achieving group, the high-

achieving group has higher participation and collaboration, and thus has higher learning performance (Chen, 2017). 

They can interact more frequently with the course teachers in the process of collaboration, get relevant feedback on 

script modification (Molinillo, Rocío, Rafael, & María, 2018), and at the same time conduct more in-depth 

discussions within the group, thus having more excellent and outstanding learning results and a higher level of 

knowledge building. 

In addition, in the second phase of activity, due to the intervention of the course teacher feedback (Coll et 

al., 2014), pre-service teachers can actively conduct dialectical thinking on the feedback content, and deeply interact 

with the writing and modification of the script within the group. At the same time, the development of the class-level 

script exchange meeting in the second phase provided the possibility of cooperation and competition between the 

groups. On the one hand, the group exchanges ideas with each other through discussions. On the other hand, a good 

competition mechanism has been formed between the groups with teams constantly optimizing the content of the 

scripts and improving the quality of it. Therefore, under the interactive collaborative environment of intra-group and 

inter-group collaboration, students are constantly improving their knowledge building during collaborative script 

writing activities. 

For information notification and emotional interaction text, the number of it in phase two is more than that 

of phase one. To a certain extent, it can indicate the subtle role played by this type of text in Wiki-based 

collaborative learning activities. With more emotional communication and notification texts, the activities of Phase 

2 can be carried out in an orderly manner. Pre-service teachers have a clearer understanding of the progress of the 

group activities and at the same time become clearer about their specific tasks according to the notification. Besides, 

they can also eliminate their loneliness in online learning and help each other within the community through 

emotional communication. What’s more, their enthusiasm for participation has gradually increased, understanding 

of scripting schemes has been more in place, and the level of collaborative knowledge building has steadily 

increased under the promotion of these two types of texts. 

In terms of how wiki promotes collaboration, it can be seen from the interviewing records that the wiki’s 

historical version function supports the targeted deep interaction and deep thinking. On the one hand, students can 

clearly understand the formation process of the group’s existing scripting by tracking the historical version of the 

script, and think deeply about the differences between the versions, reflect on the limitations and shortcomings of 

the original cognitive level, and absorb the revision opinions of others so as to enhance their reflective ability. On 

the other hand, they will conduct dialectical thinking on different versions of the script, and discuss within the group 

on the rationality of a certain revision, which can strengthen the collaboration, promote the collective outcome, and 

enhance the level of knowledge building. 

In summary, the wiki-based collaborative learning activities can improve the collaborative knowledge 

building level of pre-service teachers, and effectively enhance their script writing ability, collaboration ability as 

well as reflective ability. The design of collaborative learning activities can promote pre-service teachers’ repeated 

thinking about the script to discover its limitations and make corrections. In this process of reflection, the pre-service 

teachers’ reflective consciousness has been constantly enhanced, and they can dialectically think about the script and 

actively contribute their own opinions to the group with a strong sense of collaboration. During the negotiation and 

discussion, the group’s understanding of the scripting has gradually became more consistent, and with the 

application and migration of knowledge, the level of knowledge building has risen to a higher level. In addition, 

based on the results of the group discussion, pre-service teachers can continue to refine the design ideas, and 

therefore the script writing ability is further improved, and the collective knowledge building outcome is 

increasingly optimized. 

This study initially reveals the relationship between Wiki-based collaborative scripting activities and the 

level of knowledge building for pre-service teachers, and there are still some limitations. First of all, a single activity 

was taken as an example, and the research duration is short. As a result, some of the abilities that need to be 

improved through long-term training have not been significantly improved. For example, pre-service teachers’ 

overall knowledge building level after activities is still at a lower level. In response to the above shortcomings, 

future researches can be made from the following aspects: Firstly, we can get more pre-service teachers involved or 

conduct collaborative activities on multiple different topics, so as to expand the sample size of the research and 

enhance the persuasiveness of the data. The second is to extend the research duration so that pre-service teachers 



have sufficient experience and more time to enhance their related abilities. The third is to deeply explore the impact 

of different collaborative learning strategies on the level of collaborative knowledge building based on wiki, and 

provide a basis for the design and learning support services of wiki-based collaborative learning activities. 
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