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Abstract: Although pair programming has been found to be an effective tool for classroom 

instruction, conflict is a common occurrence during such collaborative environments. It is 

important to distinguish between conflicts that may engender an unfavorable learning 

environment from one that can be productive. In this poster, we report a study exploring 78 

conflict episodes that occurred during pair programming by 9-11 years old students. Findings 

showed Exploratory talk being the most productive talk, occurring at a significantly higher level 

during conflict than pre- or post-conflict. Conversation leading up to conflict shows 

significantly higher levels of suggestions. 

Introduction 
Collaboration encompasses cognitive processes such as knowledge sharing and critical thinking, as well as 

emotional processes that may involve conflicts (Isohätälä et al., 2018). Conflict, being one of the challenges of 

collaboration, occurs when partners have difficulties in understanding each other’s thinking, or negotiating 

multiple perspectives (Kirschner et al. 2008). Research on conflicts in computer-supported collaborative learning 

(CSCL) typically involves older students (e.g., Basil-Shachar et al., 2015); contexts outside of computer science 

(CS) (e.g., Wise et al., 2015); or mainly focuses on argumentation as a teaching approach (e.g., Noroozi, 2020). 

It is important to directly study conflicts to distinguish the characteristics of productive versus unproductive 

conflicts with upper elementary students. 

In order to distinguish between productive and less productive conversation, we integrated a theoretical 

framework defined by Mercer and Littleton (2007) which describes students’ dialogue in ways that suggest these 

distinctions. Mercer defines three types of talk that can occur in the course of a conversation: Cumulative, 

Disputational and Exploratory. In Cumulative talk, speakers build positively but uncritically on what their 

interlocutor has said. Disputational talk, by contrast, is characterized by disagreement and individualized decision-

making. Finally, in Exploratory talk, participants engage critically but constructively with each other’s ideas, 

which leads to improved reasoning and conceptual understanding (Mercer and Littleton, 2007). Guided by this 

theoretical framework, we studied the following research questions: 1) What are the characteristics of 

conversations during a conflict? 2) How does the characteristics of conversations differ between pre, during and 

post conflict?  

Context and method 
A total of 14 5th grade students (8-11 years; 5 females, 9 males) forming 10 dyads participated in pair 

programming using a block-based programming environment, NetsBlox. We used a mixed-method approach 

(Creswell & Clark, 2017), where we coded and transformed qualitative data into quantifiable form to conduct 

quantitative Webcam video and screen capture data were collected. 

For our analysis, first, we identified episodes of conflicts by coding the start and end of conflicts during 

each dyadic collaboration (Tsan etal., 2021). Then, we applied discourse analysis to the students’ conversation in 

conflict episodes that consisted of multiple turns of talk. Two authors coded the videos using a coding scheme 

developed across multiple studies (Zakaria et al., 2021). The coding scheme had categories that reflect Exploratory 

talk: Alternative ideas, higher-order questions and justification. For Cumulative talk: simple questions, 

suggestions, comments, self-explanations, coordination, agreement. We also had categories of disagreement and 

others. Disagreements were further re-coded into two categories. Justified disagreements (Exploratory talk) and 

Unjustified disagreements (considered Disputational talk). To explore the conversation occurring immediately 

before and after conflict episodes, we coded 6 turns of talk before and after conflict, called pre-conflict and post-

conflict, respectively.  

Results and discussion 
We examined a total of 78 conflicts (mean=5.9, mode=3, min=2, max=17 per dyad) across 10 dyads collaborating 

for a total of 504.95 minutes (mean=50.5 mins per video). For the first research question, we calculated the 

percentage of times the categories were used. During conflicts, conversations were 5.4% justified disagreements, 

11.6% justification, 2.9% alternative idea, and 2.4% higher-order questions; 18.6% self-explanation, 16.6% 
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 suggestion, 4.6% comment, 3.7% agreement;10.3% Unjustified disagreements; 14.5% other and 3.1% 

coordination.   

 

 

 
 

 

 

Figure 1. Average percentage of conversation categories used in episodes of pre, during, and post-conflict. 

For our second research question, we examined the relative proportion in the form of percentage of each 

category used during episodes of conflict (n=78), pre-conflict (n=78), and post-conflict (n=63) using ANOVA 

tests. Results show all categories of Disputational (Unjustified disagreement) and Exploratory talk (Justified 

disagreement, justification, alternative idea, higher-order thinking) and only two Cumulative categories (self-

explanation and suggestion) being significantly different between pre, during, and post-conflict. Pairwise 

comparison of the ANOVA showed that the mean percentage of Disputational and all Exploratory talk categories 

were higher during conflict than pre- and post-conflict episodes (Figure 1). Additionally, pre-conflict had higher 

suggestions. 

Our findings show all the Exploratory categories are significantly higher during conflict episodes. This 

seems to indicate that conflict and Exploratory talk are not mutually exclusive. In addition, conversation that 

immediately precedes a conflict involves more suggestions which might indicate that conflicts in most cases arise 

from a suggestion. Also, self-explanation and others are significantly lower during conflicts. Considering that 

self-explanations, by definition, are mostly used by drivers, one explanation could be that during conflicts, drivers 

stopped coding and instead justified or addressed navigators’ ideas. Thus, during conflicts, it may seem that pairs 

are not working on coding but talking; however, we believe this is a necessary element of productive conflict.  

Conclusion  
Conflicts are common in many collaborative activities. However, conflicts can be made more productive by 

listening to and challenging partners’ arguments and building upon each other’s ideas (Lee et al., 2015). Our work 

demonstrates that, as inferred from Mercer’s theory (Mercer and Littleton, 2007), conflict can be productive 

through Exploratory talk, which occurs most often during conflicts rather than before and after conflicts. By 

bringing together Mercer’s framework with parallel research on conflict, we get a richer understanding of what 

constitutes a productive conflict. That is, conflicts involve students challenging and responding with justification 

and talk that moves the problem solutions forward. These findings can help guide researchers and teachers on 

ways to identify how productive and unproductive conflicts discursively emerge and unfold in pair programming.  
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