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Abstract: To enhance the rigor of collaborative learning, we have designed Scholarly 

Conversations based on the knowledge building principles (Scardamalia & Bereiter, 2006) and 

implemented them in a graduate course which supports k12 teachers’ professional development. 

During the 6-week course, students were divided into groups and were required to complete two 

Scholarly Conversations. A high performing group who demonstrated success on Scholarly 

Conversations was selected for this study. A coding scheme, developed from preliminarily studies 

(Cai, 2017a & 2017b), was applied to analyze the data generated from this group in order to 

determine the extent to which the students were engaged in Scholarly Conversations and to identify 

the strategies they used for collaboration, as well as whether the patterns of their conversations, if 

any, evolved over time. Empirical evidence generated from this study will increase our 

understanding of how k12 teachers interact with each other in an online graduate course, and 

therefore, have implications for designing online environments that promote collaboration among 

k12 teachers. 

 

 

Introduction 
 

Collaborative learning has been extensively studied (e.g., Cen, Ruta, Powell, Hirsch, & Ng, 2016; Zheng & 

Huang, 2016). It has been found that learners need to address at least two types of challenges in order to collaborate 

successfully. The first has to do with various practical issues, such as how to divide the workload and how to 

manage time and coordinate tasks (Piezon & Ferree, 2008; Wright & Lawson, 2005). The second type of challenge 

is more directly related to the robustness of collaboration process and the quality of learning outcomes (Stodel, 

Thompson, & MacDonald, 2006). Both challenges are common in teacher education programs or programs that 

support teacher’s professional development. These programs often assume teachers or teacher candidates know how 

to collaborate, and therefore, do not provide explicit instruction or authentic opportunities for enhancing learning 

through collaboration (Weiss, Pellegrino, & Brigham, 2016). 

In a graduate program supporting k12 teachers’ professional development, we have designed strategies to 

address the above challenges. Specifically, based on the knowledge building framework (Scardamalia & Bereiter, 

2006), we have designed an online collaborative project, called Scholarly Conversations, to facilitate online 

discussions among teachers and increase the robustness and quality of their collaboration. In this study, we 

implemented Scholarly Conversations in a course offered through the Educational Technology master’s program at 

a public, comprehensive university. The goals are to determine the extent to which k12 teachers were engaged in 

Scholarly Conversations and to identify the strategies they used to complete online collaboration, as well as whether 

the patterns of their conversations, if any, evolved over time.  

 

 

Context and Participants 
 

In this study, Scholarly Conversations were implemented in KSP 639 Educational Technology Leadership. 

This is a 3-credit course, with the goal of preparing professionals to lead technology planning, implementation, and 

evaluation at k12 schools or other educational organizations. It is a required course for licensed k12 teachers to earn 

an endorsement in Computer, Keyboarding, and Related Technology.  

The course is scheduled to last six weeks in the summer. In compliance with the Federal Regulation (34 CFR 

600.2), students are required to complete at least 135 hours of study for the course, which means they need to study 

at least 22.5 hours per week during the 6-week time frame. 

Sixteen students were enrolled in the course in Summer 2017. All these students were admitted to the master’s 

program in educational technology and had completed at least one online course in the program before taking KSP 

639. Therefore, they already had experience with the learning management system (Brightspace) used to deliver the 



course. More than 80% of the learners were full-time, k12 teachers; others were instructors or staff at postsecondary 

institutions.  

Students were divided into five teams1 to complete Scholarly Conversations. To achieve the research goals, 

one team was selected for this study based on the following criteria: (a) The team must have four members. (b) All 

team members were k12 educators. (c) The team must demonstrate success (score above 85%) in both Scholarly 

Conversations. Below is a summary of the participants of this study. 

 

Team members Gender Grade levels 

01_17 Female Elementary 

02_17 Female Elementary 

03_17 Female Elementary 

04_17 Female High school 

Table 1. Participants of the Study 

 

Instructional Design for Scholarly Conversation 
 

In KSP 639, students completed the first Scholarly Conversation in Week 3 and the second one in Week 5. 

The instructor assigned the conversation topics to each team and provided 3 or 4 initial questions to help the teams 

get started. The teams were expected to work through three phases of conversations: Warming Up, Diving Deep, and 

Looking Back. The goals were to deepen and expand their understanding of the topic and collaborate with each other 

as a group of scholars to create new knowledge around the topic. Students are required to submit two components: (a) 

records and documentation for their conversation process, and (b) a final artifact to synthesize the conversation. An 

evaluation checklist was used to assess both components on five criteria: (a) content process, (b) critical thinking, (c) 

learning community, (d) presentation, and (e) learning growth. The specific design of Scholarly Conversations is 

explained in Cai (2017b). 

 

 

Data Collection and Analysis 
 

Data for this study were collected from a high performing team in the Summer 2017 class, including the 

evidence of their conversation in all three stages and the final artifacts. The submissions were evaluated by the 

instructor based on the evaluation checklist. The team scored 13 points and 15 points (out of 15) in Week 3 and 

Week 5, respectively. 

The coding scheme developed from the preliminary studies (Cai, 2017a & 2017b) was applied to analyze 

the data. The coding scheme consists of six categories: (1) Building Knowledge, (2) Construct Knowledge, (3) Share 

Knowledge, (4) Deepen Understanding, (5) Build Community, and (6) Manage Project. The first three categories 

were defined based on the knowledge building principles (Scardamalia, 2002) and the three modes of online 

discourse (van Aalst, 2009); the last three emerged from the coding process of the preliminary studies (Cai, 2017a & 

2017b). All qualitative data were analyzed using Transana Professional 3.21. The research questions are as follows: 

1. How was the high performing team engaged in Scholarly Conversations? 

2. What strategies did the team use to complete Scholarly Conversations? 

3. Were the patterns (if any) of the team’s online conversations evolved from the first to the second 

Scholarly Conversation? 

 

 

Results 
 

Applying the coding scheme (Cai, 2017a & 2017b), 499 quotes were identified using 49 unique keywords 

under six categories. Table 2 shows the number of quotes under each keyword category. 

 

 Week 3 Week 5 Total 

No. of quotes 263 236 499 

                                                           
1 Originally, there were four students in each team. However, a few students withdrew from the course, so there 

were two teams that had only two students. 



No. of keywords 46 40 49 

(1) Build Knowledge 0 (0.0%) 1 (0.4%) 1 (0.2%) 

(2) Construct Knowledge 65 (24.7%) 54 (22.9%) 119 (23.8%) 

(3) Share Knowledge 140 (53.2%) 84 (35.6%) 224 (44.9%) 

(4) Deepen Understanding 103 (39.1%) 100 (42.4%) 203(40.7%) 

(5) Build Community 56 (21.3%) 47 (19.9%) 101 (20.2%) 

(6) Manage Project 32 (12.2%) 8 (3.4%) 40 (8.0%) 

(7) Refer to Instructor’s Guide 17 (6.5%) 62 (26.3%) 79 (15.8%) 

 

Table 2. Number of Quotes and Keywords 

 

The total code frequencies for the two Scholarly Conversations combined (bottom row) suggest that 

students invested most effort to (3) Share Knowledge (224 quotes) and (4) Deepen Understanding (203 quotes). 

They also made considerable effort to (2) Construct Knowledge (119 quotes) and (5) Build Community (101 

quotes). The least number of quotes were coded with the keywords under (1) Build Knowledge (1 quote), which 

seems to suggest that “Build Knowledge” are the most challenging goal to achieve, since it requires high level of 

cognitive skills, such as identifying and explaining causal mechanisms and coordinating claims and evidence 

(Bereiter & Scardamalia, 2003). 

 

Strategies for Scholarly Conversations in Week 3 and Week 5 

 

The team generated fewer quotes during the Week 5 conversation in most of the categories. Particularly, 

the number of quotes for managing projects was only a quarter of those from the first conversation. This was 

possibly because the team had successfully established their plan for how to manage their roles, responsibilities, and 

schedules in Week 3, so that they did not need to invest the same amount of efforts to plan for collaboration in Week 

5. Additionally, the team were using the instructor’s guide more often in Week 5 (62 quotes, 26.3%) than Week 3 

(17 quotes, 6.5%). At the beginning of the Scholarly Conversation, the instructor provided a process guide with 

suggested steps and guiding questions to facilitate the learners’ conversations. The findings show that, in Week 5, 

the team used the instructor’s process guide to a greater extent by bringing more external resources and following 

the guiding questions to analyze literature. Taking advantage of the process guide seems to be a helpful strategy for 

transforming the conversations for sharing information to advancing understanding. As shown in Table 2, a smaller 

percentage of the quotes were associated with Share Knowledge in Week 5 (84 quotes, 35.6%) than Week 3 (140 

quotes, 53.2%). Week 5 also had a higher percentage of quotes for deepening understanding (100 quotes, 42.4%) 

than Week 3 (103 quotes, 39.1%), and generated one quote demonstrating knowledge building. 

The number of unique keywords from both Scholarly Conversations is shown in Table 3. Each keyword 

describes a step, an activity, a strategy, and/or an outcome related to the corresponding category (Cai, 2017). Table 3 

suggests that the team did not use more strategies in Week 5 than Week 3. However, as shown in Table 4, the team 

tried new strategies in their second conversation, including generating new data, critiquing the methods of the 

literature they found, and indicating how to change their own practice. The frequency of these strategies ranged from 

one to four, but they required high level of reflection, critical thinking, and research skills, which are essential for 

building knowledge. 

 

Week 

(1) 

Build 

Knowledge 

(2) 

Construct 

Knowledge 

(3) 

Share 

Knowledge 

(4) 

Deepen 

Understanding 

(5) 

Build 

Community 

(6) 

Manage 

Project 

(7) 

Instructor’s 

Guide 

3 0 8 7 11 6 11 3 

5 1 8 7 11 5 6 2 

 

Table 3. Number of Unique Keywords Applied to Conversations 

 

Categories Keywords Week 3 Week 5 

(1) Build Knowledge Generating new data 0 1 

(2) Construct 

Knowledge 
Connect Experience to Theories or Concept 3 1 

Critique methodology 0 4 



Discuss or Ask about Concepts 3 0 

Identify Key Factors and Theories 22 18 

Identify Relationships 6 6 

Interpret Information 5 2 

Recognize Significance 7 2 

Summarize Ideas, Findings or Conclusion 6 8 

Summarize Implications 13 13 

(3) Share Knowledge Descriptive Comments or Questions 25 7 

Initial Question 6 17 

Initial Solution 7 12 

Initial Thoughts to Topic or Question 34 9 

Personal Experience 48 16 

Share Interest, Feelings and Emotions 5 3 

Share or Cite Resources 15 20 

(4) Deepen 

Understanding 

Ask How Questions 9 5 

Ask Probing Questions 8 3 

Ask What Questions 8 2 

Ask Why Questions 1 0 

Explain and Elaborate 34 31 

Make comparisons 1 2 

Plan to change behaviors 0 1 

Provide Examples to Confirm 15 2 

Reflection of thought changes 2 4 

Summarize others’ posts 0 2 

Summarize Resources 24 48 

Use Analogy 1 0 

(5) Build Community Administrative Support 1 0 

Agreement 17 12 

Ask to Confirm 1 1 

Cognitive Support 6 1 

Praise 7 6 

Questions or Response to Others 24 27 

(6) Manage Project Assign Roles 1 1 

Check or Report Progress 2 0 

Clarify Process and Expectations 7 2 

Communication Schedule 3 2 

Confirm Process and Expectations 2 1 

Divide Tasks 1 1 

Suggest or Communicate Future Steps 3 0 

Suggest Resources 3 0 

Suggest Strategies 3 0 

Tech Tools for Presenting 5 1 

(7) Instructor’s Guide Use Instructor’s Guiding Questions 14 58 

Use Resources Shared by Instructor 2 0 

Follow Suggested Steps 1 4 

 

Table 4. Number of Quotes Coded with Keywords in Conversations 

 

Patterns in Three Stages of Scholarly Conversations 

 

The patterns for each of the three stages of Scholarly Conversations were different in Week 3 and Week 5. 

During Week 3’s Warming Up, the team concentrated their efforts to share information and experiences. They also 

attempted to deepen their understanding, but the corresponding quotes generated were 60% of those for sharing 



knowledge. In contrast, in Week 5, the team adjusted their strategies by making comparable efforts to share 

knowledge (40 quotes) and deepen understanding (36 quotes) in the first stage of conversation.   

In Week 3’s Diving Deep, the team’s effort was still focused on sharing. Quotes for deepening 

understanding was 50.9% of those for sharing knowledge. But in Week 5, the team generated the most quotes for 

deepening understanding and it was evident that they frequently relied on the instructor’s guide to construct 

knowledge about the resources being shared. 

In the last stage of Scholarly Conversation, quotes from Week 3 were focused on managing the project and 

constructing knowledge. In Week 5, the team, again, used the instructor’s guide to construct knowledge and deepen 

understanding, instead of spending much time discussing how to manage the project. 

 

 
 

 
 

  

 
Figure 1. Patterns in Three Stages of Scholarly Conversation in Week 3 and Week 5 

 

Conclusions 
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In this study, a high performing team was identified from an online graduate course designed to support in-

service teachers’ professional development. Members of this team were all k12 teachers. They functioned as a 

collaborative group generating evidence of their cognitive thinking during two Scholarly Conversations. They 

adjusted their strategies in the second conversation by using the instructor’s guide more frequently and shifted their 

efforts from sharing information to deepening understanding. Several new strategies were identified as helpful for 

improving Scholarly Conversations, including generating new data and critiquing methodology. The team produced 

minimal evidence that demonstrated knowledge building, which suggests the need for more research on how to 

support k12 teachers to achieve higher cognitive goals during online collaborative learning.  
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