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Introduction 

 

Over the past two decades, research has been undertaken into the different forms of social interaction 

observed between players engaged in virtual spaces, particularly in relation to online massively 

multiplayer role playing games such as World of Warcraft (Uz & Cagiltay, 2015; Chen, 2012). 

There appears to have been less consideration given to the processes by which multiple players 

regulate their collective activity (Panadero & Järvelä, 2015). Whilst there are many reasons why 

this has not been explored in the context of a digital game, other researchers are probably unsure 

what these regulatory processes would look like in a multiplayer game. 

 

To help address this challenge, this exploratory study was undertaken to adapt an established coding 

scheme developed that coded interactions in a primary school Science classroom (Grau & 

Whitebread, 2012), and apply it to an example of a multiplayer mode of play in Minecraft. This 

supported the identification of possible instances of virtual social regulation in a digital gaming 

context, explored possible limitations and begin a wider discussion of the strengths and limitations 

of using this coding scheme in virtual or online spaces. 

 

Conceptualising and capturing instances of social regulation 

 

There has been a change in our perception of how the regulation of cognitive and metacognitive 

processes in learners are understood, particularly in the field of educational psychology. Regulation 

has traditionally been described as a process at the individual level, contained to the ‘self’, with a 

focus on the child’s own cognitions, emotions and behaviours (Hadwin, Järvelä & Miller, 2011). 

There has been a shift away from solitary models of self-regulation, towards a social understanding 

of an interplay between regulation at an individual level, and a co-constructed social level (Panadero 

& Järvelä, 2015; Hadwin, Järvelä & Miller, 2011; Volet, Summers & Summers, 2009; Vauras, 

Iiskala, Kajamies, Kinnunen & Lehtinen, 2003). These theorists no longer conceptualise students as 

isolated silos. This change reflects the emergence of a socio-cultural model of cognitive 

development, emphasizing the essentially social nature of learning. This increased emphasis on 

social learning, particularly in regards to collaborative problem solving, has resulted in new models 

being devised to explain behavioural regulation within these group contexts. 

 

Co-regulation is a regulatory process that is intended to influence the behaviour of one specific 

member of a group (Grau & Whitebread, 2012), which means that it is an exclusively bilateral 

process. This can be seen through a Vygotskian lens of an instructor-apprentice relationship, or 

expert-novice tutoring relationship . These relationships involve what Vygotsky (1980) classically 

described as the “more knowledgeable other” guiding a relatively less knowledgeable or skilled 

individual in solving an equation, or finding the right note on a musical instrument. Moving from a 

bilateral to multilateral conceptualisation of regulatory processes, Shared regulation is refers to 

‘group planning, monitoring and regulation’ of a shared activity, characterised by multiple group 

members interacting with each other to achieve a common goal’ (Grau & Whitebread, 2012, p. 411). 

Despite this commonality of purpose, this form of regulation may still retain imbalances between 

participants in relative knowledge, skills and social capital (Hadwin, Järvelä & Miller, 2011). 

 

There is a suggested interplay between these three forms of regulation, contending that all three are 

active, often simultaneously, in the collaborative planning, monitoring, regulation and evaluation of 



group activities (Grau & Whitebread, 2012; Hadwin., Järvelä & Miller, 2011). Figure 1 below 

visually represents the relationships between self- regulation at an individual process, co-regulation 

as a bilateral process and shared regulation as a socially constructed co-process occurring during 

multilateral interactions. This present study is particularly interested in this third and most recently 

recognised form of regulation, ‘shared regulation’. 

 

 
 

 

Figure 1: A visual representation of the self and social levels of regulation (Harrison & Gesthuizen, 2018). 

 

As can be seen in Figure 1, both self and social levels of regulation are conceptualised as consisting 

of four sub-processes spanning the planning, regulating, monitoring and evaluating of behaviours. 

This focus on the social levels can also be attributed to the challenges of observing instances of 

regulation within a single individual. As a starting point for analysing the applicability of the coding 

scheme to a game-based environment, this present study is particularly interested in identifying 

instances of planning. 

 

As can be seen in Figure 1, both self and social levels of regulation are conceptualised as consisting 

of four sub-processes spanning the planning, regulating, monitoring and evaluating of behaviours. 

This focus on the social levels can also be attributed to the challenges of observing instances of 

regulation within a single individual. As a starting point for analysing the applicability of the coding 

scheme to a game-based environment, this present study is particularly interested in identifying 

instances of planning. 

 

Self-regulation is a process that is notoriously difficult to observe, relying on the capture of ‘self 

talk’ during a solo activity or asking a student to reflect and comment on their own performance. 

This is why traditionally researchers have identified instances of these regulatory processes during 

joint activities by observing and analysing verbal and nonverbal communication between 

participants (Whitebread, Coltman, Pasternak, Sangster, Grau, Bingham & Demetriou, 2009). In the 



last decade, researchers have increasingly relied upon audio and video recording as a tool for 

capturing a time and place, affording multiple sequences of event coding (Grau & Whitebread, 

2012). 

 

As noted by Panadero & Järvelä (2015), shared regulation is an emerging conceptualisation of these 

processes. This exploratory study presents a novel method for exploring social regulation through 

the analysis of publicly shared footage from multiplayer Minecraft games, specifically on a case 

study of co-regulation between two players. Like any emerging model, over the coming years it will 

inevitably be refined as it is exposed to a more rigorous critique. This exploratory study is a first 

step in a more comprehensive evaluation of this model. 

 

Minecraft as a tool for collaborative creation 

  

Minecraft was originally conceived by its developers as a simplistic sandbox game, where a player 

would freely create, locate and destroy objects called blocks. This form was known as a ‘Creative 

Mode’, that presented an open-ended space or virtual landscape to play and construct with no 

specific objectives or ending. The subsequent ‘Survival Mode’. was soon released, a mode of play 

that encouraged players to mine resources and construct fortifications to withstand the damaging 

advances of ‘creeps’, or challenging hordes of creatures. As Minecraft began to transcend its origins 

as a niche independent game project and became a mainstream cultural phenomenon, many game 

players focused their output almost exclusively on building, sharing and showcasing their creative 

designs. The addition of more sophisticated design components in subsequent updates to the game 

allowed players to add functions and automated macros to the static environment. These ongoing 

cycles of design modification and changing player behaviour have resulted in Minecraft evolving 

into a more complex space for collaborative creativity and expression. The development and release 

of Minecraft for Education was the first online foray by many teachers with their students onto a 

new and challenging landscape of social processes of play, learning and identity construction 

(Dezuanni, O’Mara & Beavis 2015) within the context of a virtual world. The socialisation in these 

virtual spaces afforded by online technologies appears to be self organising and self regulating 

(Gesthuizen 2012). 

 

To explore the occurrence of social regulation within Minecraft, a publically shared ‘live streamed’ 

video was used as a preliminary exploration of the application of Grau and Whitebread’s (2012) 

framework. Many public recordings of Minecraft gameplay are freely shared online, inviting 

feedback and comment. As is now increasingly common within gaming culture, Minecraft players 

often capture and freely share a recording of their game session. The perspective shared within these 

online videos is often from the first-person point of view of a participating player. Their 

accompanying narration is often deeply personal and may widely vary in style and nature from 

shared laughter, dialogue with other players, to that coloured by profanities or filled with obscure 

jargon. Analysis of a case study video was used by the researchers to directly compare and contrast 

the nature of regulatory planning between the examples provided by Grau and Whitebread in the 

physical world and these virtual game-based environments. Exploring this artefact allowed for a 

exploration of how the social norms developed within an online group in this virtual environment 

impact upon how players may socially regulate their peers’ behaviours. 

 

4.0 An approach to applying an established coding scheme 

 

Whilst analysing player behaviour when playing an online game by analysing recorded dialogue has 

been done before (Chen 2012, Peña and Hancock 2006), the researchers were interested in applying 

a framework developed for observing social interactions from the physical world to a virtual 

environment. Transporting an established framework for observing social regulation can provide 

insights into instances of social regulation in a virtual space. It can also bring to light tensions and 

contradictions within the framework itself. 



 

Grau and Whitebread’s (2012) coding scheme for collaborative interactions provides a delineation 

between four processes of regulatory activity including planning, monitoring, enacted regulation 

(viewed as modifying group behaviour) and evaluation. In order to set boundaries around the scope 

of the present study, this explorative case study focuses on just the planning, monitoring and 

evaluation processes. The category of process, enacted regulation, is reintroduced in discussions 

surrounding the future of this theoretical framework. 

 

This scheme examines each category in relation to the completion of a common task, the socio-

emotional components of the interactions, and organisational structure of the group. Using this as a 

lens to explore the processes involved with game-based collaborative interactions provides a 

structure for the analysis of the relationship between these three focus processes of social regulation 

within group activities. Tables 1 provides an overview of each of these respective processes, as well 

as the defining indicative behaviours that were used in the original study to identify instances of 

each process in Grau and Whitebread’s original study. 

 

Table 1: coding scheme for capturing instances of planning, monitoring and evaluating processes within 

joint activities (Grau & Whitebread, 2012). 

 

 

Task Planning the task 

Indicative 

behaviours 

from coding 

scheme: 

Talks about the relevant content knowledge that should be applied in the 

resolution of the task 

Talks about his/her knowledge about strategies or personal resources that can 

be used in order to solve the task 

 Talks about setting goals 

Establish task-specific goals that can be used to guide cognition and 

monitoring 

Formulates a step by step strategy before solving a problem 

Propose a way of solving the task or a way to start doing it. 

Organisational Planning the organisation of the group 

Indicative 

behaviours 

from coding 

scheme: 

Definition provided but no indicative behaviours listed: Students plans the 

organization of the task in a pragmatic level (who is going to do what) 

Socio-emotional Planning socio-emotional interactions 

Indicative 

behaviours 

from coding 

scheme: 

None provided as Grau and Whitebread reported they did not observe any 

instances of socio-emotional planning. 

 

 

Task Monitoring the task 



Indicative 

behaviours 

from coding 

scheme: 

Talks about his/her understanding of the task 

 

Talks about things that he/she knows but does not remember (regarding the 

task) 

 

Comments on how they are doing 

 

Checks the progress of the task 

 

Detects errors 

 

Use his/her content knowledge to help the monitoring of the task 

 

Ask something to someone else 

Organisational Monitoring the organisation of the group 

Indicative 

behaviours 

from coding 

scheme: 

Definition provided but no indicative behaviours listed: Students monitor the 

organisation of the task in a pragmatic level 

Socio-emotional Monitoring socio-emotional interactions 

Indicative 

behaviours 

from coding 

scheme: 

Comments on his/her motivational/emotional state 

Talks about the reason for success or failure 

Comments regarding the behaviour of a classmate 



 

Task Evaluating the task 

Indicative 

behaviours 

from coding 

scheme: 

Students evaluate the quality of performance 

Organisational Evaluating the organisation of the group 

Indicative 

behaviours 

from coding 

scheme: 

Definition provided but no indicative behaviours listed: Students evaluate the 

organisation of the task in a pragmatic level 

Socio-emotional Evaluating socio-emotional interactions 

Indicative 

behaviours 

from coding 

scheme: 

Talks about/shows feelings regarding the task 

Talks about the reason for success or failure 

 

As can be seen in Table 1, the authors provide not just definitions, but indicative behaviours for 

each subcategory of process. The term indicative behaviour refers to a directly observable indicator 

of performance (Griffin & Care, 2014). As opposed to a definition stating how monitoring is 

commonly understood within the literature, an indicative behaviour for this process would describe 

what it looks and sounds like when a student is performing this process. It is rather sensible to use 

indicative behaviours when trying to identify the performances of these processes in a new context, 

as they help pinpoint what the observer should be searching for when coding video data. The use of 

these established indicative behaviours within this coding scheme serves two purposes. It provides 

an established framework for capturing and exploring instances of social regulation in collaborative 

play in Minecraft. In addition, it allows for the exploration of the boundaries and tensions within 

Grau and Whitebread’s (2012) when applied to a virtual environment. The following section 

explains the selection of the case and the the method for applying this coding scheme. 

 

Selecting a virtual world for analysis 

 

To help test the application of Grau and Whitebread’s scheme in a virtual environment, a single 

exploratory case was needed to check whether this scheme was ‘fit for purpose’. A Minecraft 

gameplay session for this case study was selected by the researchers for this case study from a search 

of available public clips according to the following selection criteria: 

  

Include sufficient audible dialogue that could be easily transcribed and coded and run for at least 10 

minutes.Be publically shared and attributed using a creative commons licence. 

The task should align with some types of interactions that might be seen in a classroom. 

 

An initial viewing of online video clips revealed many instances of participants negotiating goals 

and strategies, checking and confirming understandings of knowledge and resolving conflicts. A 

mode of Minecraft game play entitled ‘Team Build Battle’ replicated some of the social dynamics 

found in classroom collaborative projects and will be the focus of this study. For this mode, several 

teams of players were challenged to construct something around a Halloween theme within a 

designated time limit and concluding vote as illustrated with Figure 2. When the build phase was 

completed, Minecraft teams could interact and review their work. It shares a team-based design with 



an element of inter-team competition and coordinated construction of an object, as illustrated with 

Figure 2 



24 

 

 

6.0 Coding the gameplay interactions 

 

The footage of a ‘Team Build Battle’ was coded in two distinct phases. In the initial 

phase, the action and narrative was independently and concurrently coded by two 

researchers for the three processes. Instances of planning, monitoring and evaluation 

behaviour were first identified and directly annotated onto a printed narration of the 

video footage. Each instance was then examined in context by a direct examination of 

the video footage. This formal codification of these instances was managed and 

compiled using the video analysis software StudioCode, as shown in Figure 3. 

StudioCode has been used in other contexts to analyse interpersonal interactions in 

physical environments (Clarke, Mesiti, O'Keefe, Xu, Jablonka, Mok & Shimizu, 2007). 

The results from each researcher during the two phases were then compared, contrasted 

and reconciled with the creation of hypertext links to the source material and the co-

generation of a final dataset from the footage. 
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Figure 3: Coding regulatory activities in a publicly shared ‘Team Build Battle’, a mode of play 

in Minecraft. 

 

When the adopted coding scheme was used to code the video, some interesting results 

emerged when analysing and contrasting the frequency of instances of planning in Case 

A:, as displayed in Table 2. 

 

Table 2: Instances of planning, monitoring and evaluation in Case A 

 

  Case A: Team Build Battle 

(Gamer Chad, 2016) 

Total video sample duration 7m 02s 

Planning Number of instances of planning 33 

Average duration of each planning instance 5m 54.00s 

Percentage of total play time 43.36% 

Total time of planning 3m 02.82s 

Monitoring Number of instances of monitoring 30 

Average duration of each monitoring instance 03.54 s 

Percentage of total play time 25.12% 

Total time of monitoring 1m 46.38s 

Evaluation Number of instances of evaluation 24 

Average duration of each evaluation instance 4m 14.00s 

Percentage of total play time 23.46% 

Total time of evaluation 1m 39.44s 

 

 

https://www.youtube.com/watch?v=KceNh4s2QKo
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The original video spans around ten minutes of online activity, but this includes the 

Gamer Chad branding and a welcome from the participating players at the beginning 

before play commences, and a subsequent team debriefing at the conclusion of play. 

This present study was interested in the seven minutes (422 seconds) of actual gameplay 

time. Within this period, the most frequently observed process was planning, with 33 

individual instances consuming 43.36% of the total play time. Given the nature of the 

game mode, this is not surprising. The players began with a blank virtual landscape and 

were quick to reach agreement upon what they would attempt to construct within the 

allocated ‘Halloween’ theme. This initial planning sought to reach a shared agreement 

on both the desired artefact to be constructed and the division of labour. 

 

Relatively less time was dedicated by the players to the monitoring of their play. At 

first glance this seems surprising given that 30 individual instances were recorded, 

which is comparable in frequency to the 33 instances of monitoring previously 

discussed. This perception quickly changes though when considering the difference in 

duration of playtime dedicated to monitoring compared with planning. The total 

playtime for this second process was only present 1m 46s of play, or 25.12% of total 

playtime, which is almost a full minute less than the aforementioned planning. This 

results in instances of monitoring recording that are of a significantly shorter mean 

duration than instances of planning. It is important to note that this does not necessary 

mean that the exchanges are less sophisticated. Whilst the short mean duration may 

represent less detailed player observations about performance, they may simply be 

more rehearsed at an individual level before being verbalised with the group. 

 

Likewise, the lower frequency and duration of instances of evaluation may suggest that 

the players were first rehearsing their feedback at an individual level to ensure that the 

message was delivered in a way that was both meaningful to the other players and 

considerate of their socio-emotional responses. This lower frequency and duration of 

evaluation may also be a consequence of the focus of this present study exclusively 

upon the game play portion of the video. 

 

Foreseeably, the additional three minutes of post-build footage would afford more 

opportunities for player evaluation and reflection upon the events and outcomes of the 

just-completed Build Battle. 

 

Whilst an analytical review of the frequency and duration of the three processes 

provides a comparative metric, it doesn’t explain why these instances are occuring. The 

interplay between these process is best understood when unpacking specific examples 

of planning, monitoring and evaluation from Case A. 

 

 

Exploring player behaviour through the lens of social regulation 

 

In order to further interrogate these results, it is required to understand the contexts in 

which planning was observed. The following tables highlights some examples that were 

observed in Case A for each indicative behaviour described by Grau and Whitebread 

(2012). Each of the three focus processes of social regulation are presented in their own 

table with corresponding indicative behaviours and examples from the Team Build 
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Battle. Following each table is a discussion of the contexts in which this example was 

observed, with particular attention paid to the antecedents and consequences of the 

interaction between the players. 

 

This discussion does require a degree of interpretation. As previously noted, researchers 

believe there is a constant interplay between usually non-verbalised individual-level 

regulation, and publically shared social-level regulation. The dialogue between the 

players has first been processed and moderated at an individual level. Therefore this 

analysis uses the available contextual data to ‘fill in the gaps’ in inferring the 

motivations and intended outcomes behind each instance of regulation, but it is 

important to be mindful that these are only an interpretation. 

 

Planning goals and actions within the team 

 

After coding the video, the dialogue transcript highlighting instances of planning was 

carefully sampled to extract examples from the list of provided indicative behaviours. 

These descriptions of the target behaviours from Grau & Whitebread’s (2012) original 

scheme were aligned with examples of each respective behaviour from Case A, as 

shown below in Table 3. 

 

Table 3: Examples of instances of planning processes within joint activities observed 

 

Indicative behaviour of Planning 

(Grau & Whitebread, 2012) 
Case A: Team Build example 

(Gamer Chad, 2016) 

Task Planning Task: “Okay, so we're doing trick or treat! Yay!” (Gamer Chad 

2016 t=26s) 

Talks about setting goals “I want to do like a porch anyways” (Gamer Chad 2016 

t=34s) 

Task Planning Task: 

 

Formulates a step by step 

strategy before solving a 

problem 

“I am gonna put the door open OK and it's gonna be 

swinging, I like, 

 you know, open towards your right or left or whatever” 

(Gamer Chad 

 2016 t=50s) 

 “So does it open inside the house? You would have build the 

person 

 on this side. You know that it opens out, it opens outward. 

Yeah” 

https://www.youtube.com/watch?v=KceNh4s2QKo
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=26s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=26s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=34s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=34s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=50s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=50s
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 (Gamer Chad 2016 t=1:29) 

Task Planning: “I don’t exactly remember honestly what a panda looks like 

so I'm 

 

Talks about his/her knowledge 

about strategies or 

personal resources that 

can be used in order to 

solve the task 

doing them all but I can't and I can't remember. OK, I mean 

I know it's black and white but that's about all I 

know” (Gamer Chad 2016 t=3:05) 

 

I know it's cuz I figured what a panda it looks like, I think he 

has 

 mostly white hair head doesn't he, uh yes with black accents 

(Gamer 

 Chad 2016 t=3:55) 

Organisational Planning: 

 

Players plan the organization of 

the task in a pragmatic 

level (who is going to do 

what) 

 

 

“What about the floor? Oh yeah, I think you've doing the 

floor. Yeah but I want to do the porch anyway. Okay 

but just like one high.” (Gamer Chad 2016 t=30s) 

Socio-Emotional Planning: 

 

None provided as Grau and 

Whitebread reported they 

did not observe any 

instances of socio-

emotional planning. 

“I'm really confused. Yeah, yeah. That's very dangerous right 

here, cuz I wanted to do like a porch area. (Gamer 

Chad 2016 t=1:48s) 

 

At the start of the game, the players contributed to their experience by addressing the 

future video audience and breaking the fourth wall in this digital game (Bräysy, Arkö 

2017). When talking about the scenario goals, the players would communicate the 

details of the challenge to focus a team towards the same mission, ask questions to 

ensure understanding, align personal goals or tasks. A player in Case A opened by 

stating that the team-build game Halloween based theme was Trick or Treat then 

another responded: “I want to do like a porch anyways” (Gamer Chad 2016 t=34s) 

 

When considering the planning dialogue, it is interesting to note that players often 

struggle to reference a particular place or direction in a virtual world by using cardinal 

directions or gestures as their avatars do not have hands that can clearly point or arm 

motions to indicate size or layout. 

 

This is reflected in the dialogue at some points in the build challenge. In this particular 

game they would often vocalise their planning decision and action by starting work on 

a particular object. Lacking cardinal directions, this can help align the attention and 

view point of other team members to face the same way. 

https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m29s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m05s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m05s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m55s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m55s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=30s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m48s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m48s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=34s
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Declaring a decision by a deliberate construction action to emphasise a point might 

seem provocative and presumptuous but in the context of a virtual world it makes sense 

when we consider that it would be relatively trivial and quick to build then demolish or 

undo if the idea is challenged or not accepted. 

 

“I'm really confused. Yeah, yeah. That's very dangerous right here, cuz I wanted to do like a 

porch area. (Gamer Chad 2016 t=1:48s) 

 

The building objects in the game of Minecraft are generally comprised of large cubic 

blocks, a handy unit of measurement of approximately one metre that provides a handy 

reference for scale: 

 

“Okay but just like one high.” (Gamer Chad 2016 t=30s) 

 

“I think it is supposed to be five long” (Gamer Chad 2016 t=1:20) 

 

At one point the narrative struggles to explain how a door will swing open or close 

without a clear indication what part of a building is inside and outside. This is again 

good illustration of the unique problem faced by online players who lack a common 

spatial reference system of directions and locations. Whilst common terms like left and 

right are relative to the observer but it is not always clear in a virtual world who is doing 

the talking and where they are standing in reference to you. 

 

“I am gonna put the door open OK and it's gonna be swinging, I like, you know, open towards 

your right or left or whatever” (Gamer Chad 2016 t=50s) 

 

Monitoring the team performance within the rules of the game 

 

After coding the video, the dialogue transcript for monitoring instances was carefully 

sampled to extract examples of particular indicative behaviours. These are outlined in 

Table 4 alongside corresponding behaviour notes from Grau & Whitebread (2012) 

 

Table 4: Examples of instances of monitoring processes within joint activities observed 

 

Indicative behaviour of 

Monitoring 

(Grau & Whitebread, 2012) 

Case A: Team Build example 

(Gamer Chad, 2016) 

Task Monitoring: 

 

Talks about his/her understanding 

of the task 

“See this right here okay? Okay, so the door is gonna be like 

right here and open like that. Go in like this.” (Gamer 

Chad 2016 t=1:11) 

https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m48s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=30s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m20s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=50s
https://www.youtube.com/watch?v=KceNh4s2QKo
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1%3A11s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1%3A11s
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Task Monitoring: 

 

Comments on how they are doing 

“I want to make sure it's big enough so it looks cool, like this 

is gonna be the door” (Gamer Chad 2016 t=38s) 

Task Monitoring: 

 

Use his/her content knowledge to 

help the monitoring of the 

task 

“So does it open inside the house? You would have build the 

person on this side. You know that it opens out, it 

opens outward. Yeah” (Gamer Chad 2016 t=1:29) 

Task Monitoring: 

 

Ask something to someone else 

“I hope, so listen. This person's got to be smaller.” (Gamer 

Chad 2016 t=2:45) 

Task Monitoring: 

 

Detects errors 

“Oh no! Does he look like a panda? This does not look like 

a panda.” (Gamer Chad 2016 t=3:43) 

Task Monitoring: 

 

Checks the progress of the task 

“Ok, wait. I think it is supposed to be five long. Make sure 

that it is the right length”. (Gamer Chad 2016 t=1:20) 

Task Monitoring: 

 

Talks about things that he/she 

knows but does not 

remember (regarding the 

task) 

“I don't exactly remember honestly what a panda looks like 

so I'm 

 doing them all but I can't and I can't remember. Okay, I mean 

I know 

 it's black and white but that's about all I know” (Gamer Chad 

2016 

 t=3:05) 

https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=38s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m29s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m45s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m45s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m45s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m43s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m20s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m05s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m05s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m05s
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Organisational Monitoring: “Dude, because your person's an adult right? Mine is just a 

little kid. 

 

Definition provided but no 

indicative behaviours 

listed: Students monitor 

the organisation of the 

task in a pragmatic level 

I need to make mine bigger or is that good?” (Gamer Chad 

2016 t=2:50) 

 

“OK so there's that and then we'll put his other arm down 

here to to his side.” (Gamer Chad 2016 t=3:32) 

Monitoring socio-emotional: “How's your big person coming. Good? I think good I think 

I’m 

 

Comments on his/her 

motivational/emotional 

state 

Talks about the reason for 

success or failure 

Comments regarding the 

behaviour of a classmate 

doing doing well.” (Gamer Chad 2016 t=3:32) “clay clay 

clay clay!” (Gamer Chad 2016 t=1:02) “doo doo doo 

doo” (Gamer Chad 2016 t=6:27) 

 

When considering the monitoring dialogue, a player added an emotional inflection to their 

monitoring dialogue by repeating phases. Whilst this would be a source of annoyance 

in a real-life classroom, it may have been used to fill the silence or provide a tacit 

feedback to other team members that their work was being examined or looked at. In 

this game, it almost became at some points an almost musical overtone “clay clay clay 

clay!” (Gamer Chad 2016 t=1:02) “doo doo doo doo” (Gamer Chad 2016 t=6:27) 

 

When players are puzzled or don’t remember something, they will carefully articulate and 

verbalise this confusion, even whilst they are busy constructing an object. This may be 

to help draw out information from another team member or to receive confirmation 

about their thinking. Considering that it is not possible to display a puzzled look on an 

avatar, it is not unexpected in a virtual environment for players to communicate and 

express their confusion by adding muttering noises or extra dialogue. 

 

I don't exactly remember honestly what a panda looks like so I'm doing them all but I can't and 

I can't remember. Okay, I mean I know it's black and white but that's about all I know 

(Gamer Chad 2016 t=3:05). 

 

 

 

 

 

https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m50s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m50s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m50s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m32s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m32s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m02s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=6m27s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=1m02s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=6m27s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=3m05s
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Evaluating team performance and progress 

 

After coding the video, the dialogue transcript for evaluation instances was carefully 

sampled to extract examples of particular indicative behaviours. These are outlined in 

Table 5 alongside corresponding behaviour notes from Grau & Whitebread (2012) 

 

Table 5: Examples of instances of evaluation processes within joint activities 

 

 

Indicative behaviour of 

Evaluation 

(Grau & Whitebread, 2012) 

Case A: Team Build example 

(Gamer Chad, 2016) 

Task Evaluation: 

 

Students evaluate the quality of 

performance 

“.. that's good, I think that's really good” (Game Chad 2016 

t=2:59) 

Organisation Evaluation: “Okay, okay, we got this. A minute something left. Dude, dude, 

dude, 

 

Definition provided but no 

indicative behaviours 

listed: Students monitor 

the organisation of the 

task in a pragmatic level 

dude, dude. Yeah, it's good, let's go, this feels good. Okay um, 

wait. What time?” (Gamer Chad 2016 t=6:02) 

Socio-Emotional Evaluation: “This is a big build I know but I just feel like people should like 

really, I 

 

Talks about/shows feelings 

regarding the task 

mean like when people do bigger builds. Uh-huh, you have so 

much time” (Game Chad 2016 t=7:02) 

Talks about the reason for  

success or failure  

 

Whilst there were fewer instances of evaluation behaviour in this game, there are 

several instances of evaluation using short phrases such as “I think that's really good” 

(Game Chad 2016 t=2:59). Considering that this particular game was a build activity 

that challenged players with time and creativity constraints, some of the language in 

this game is rich with often many ideas communicated that bundle punctuated points of 

information, feedback and feelings exchanged with each interaction. These complex 

layers of information are simultaneously layered into many conversational exchanges. 

 

8.0 Discussion and future directions 

 

Through this exploratory study, the researchers have identified that the Grau and 

Whitebread coding scheme is useful for providing both a tool for identifying and 

classifying observations of the processes and subprocesses within regulatory planning, 

https://www.youtube.com/watch?v=KceNh4s2QKo
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m59s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m59s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=6m02s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=7m02s
https://www.youtube.com/watch?v=KceNh4s2QKo&amp;t=2m59s
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and it assists in understanding the potential motivations underpinning these processes. 

The provision of a common vocabulary, alongside the authors’ indicative behaviours, 

allows for a comparison between the frequency and nature of regulatory planning in 

physical spaces and in virtual environments. The use of these schemes to explore the 

potential motivations for these planning behaviours is also of great interest. Many of 

the examples observed by Grau and Whitebread in the Science classroom were present 

in the sampled Minecraft gameplay. 

 

Self-regulation relies on being able to capture thoughts. Whilst listening to dialogue 

that has been passively recorded during a Minecraft game play may enlighten a 

researcher to what a player is thinking, this is still fundamentally different to an explicit 

instruction for a player to speak aloud, articulate and describe their thoughts as has been 

done in the science classroom. The dialogue and Jargon used in these games is 

emotional and complex, conveying many cultural clues about player thoughts and 

emotions. Socioemotional regulation requires individuals to have the vocabulary to 

express their emotions. The dialogue recorded during a Minecraft game may be heavily 

loaded with  jargon, expletives and noises. It is reasonable to expect that a recording 

transcript may not capture the full range of emotions spoken by the players, giving 

undue emphasis to loud, public exclamations. Quieter emotions of surprise and 

curiosity would be difficult to articulate. 

 

The scheme has helped to unpack the self and social regulation that occurs in online 

environments, providing new insights into the forms of online behaviour experienced 

within multiplayer games. We propose the following modified coding scheme for 

examining the planning, monitoring and evaluating behaviours that occur in online and 

virtual environments. 

 

Exploring the behaviour of avatars controlled by players in a virtual landscape 

presented some unique coordination problems that would not be faced by a similar 

study of students in a science laboratory. The social presence and social cues shared by 

the avatar is significantly less than that of face-to-face interaction. This has been 

reported before with research examining the text analysis of computer mediated 

communications in computer games (Peña and Hancock 2006). As with many other 

online games, there is a problem within Minecraft that the sharing facial emotions, body 

language and gestures is problematic. There is evidence that online players can work 

around this by quickly adapt their language using a rich and colourful narrative to help 

regulate planning, monitoring and evaluation. In addition, as online players jointly 

building objects would lack a clear coordinate or spatial reference system, they can 

quickly adapt novel strategies such as jumping or building to indicate direction, size or 

intention. 

  

This also begs the questions ‘Where to next?’ A logical next step is the further testing 

of this scheme with other modes of play within Minecraft, and subsequently multiplayer 

digital games in other genres. One consideration is ascertaining the relationship 

between physical location, game design and social regulation. Is there a difference 

between players engaging in online play and local multiplayer, where players are co-

located in a shared physical space? If so, what is the role of game design in promoting 

social regulation? 



34 

 

 

 

In partnership with more expansive testing, there may also be a need for a coding 

scheme that builds upon the Grau and Whitebread’s work but developed with the 

specific contextual requirements of multiplayer digital gaming environment. Such a 

coding scheme would allow for the continued study of the social regulation of 

cognition, emotion and behaviour, and would also help in developing game design 

principles that promote such processes. An increased understanding of the relationship 

between the design of gaming components and their influence upon player interaction 

could have applications for developing games designed to develop collaborative social 

skills. 

 

Although beyond the scope of this paper, it would be interesting to contrast these results 

with an equivalent Grau and Whitebread’s classroom science collaborative activity 

running for a similar duration. This comparison could provokes a number of pertinent 

questions: does the design of the virtual environment provoke more regulatory planning 

between team members, or do the affordances of the physical environment, such as 

communication through nonverbal body language, encourage an increased frequency 

of communication between participants? 

 

 

Conclusions 

 

The purpose of this exploratory study was to test the potential of applying an instrument 

developed for capturing instances of social regulation in one context and transporting 

it to another. Whilst this limits the generalizability and significance of the findings, our 

finding verify the general application of the Grau and Whitebread model beyond the 

science classroom to a virtual environment. Although this was trialed using just one 

video sample, the opportunities afforded through the use of this coding scheme soon 

became apparent, but so too did the limitations and areas of tension. It was apparent 

through findings that coding instances of social regulation can be a useful tool for 

exploring and understanding the collaboration and behaviour that occurs between 

players in virtual environments and simulations. 

 

The Grau and Whitebread (2012) model provides a means for coding instances of social 

regulation within group activities. Whilst it has been used to examine collaborative 

interactions in science classrooms, this exploratory research seeks to hypothesise its 

applicability in a virtual environment or simulation. Through the use of the multiplayer 

sandbox game, ‘Minecraft’, the researchers have integrated the boundaries of the model 

with this exploratory feasibility study to create a framework helping to identify areas 

of opportunity and tension within the collaboration and creation experience. 

 

This research will help educators better understand and inform their student behaviour 

in virtual environments so that they can design the best learning experience possible to 

stimulate critical-thinking and problem-solving. The findings suggests that coding 

instances of social regulation can be a useful tool for exploring and understanding the 

collaboration and behaviour that occurs between students in virtual environments and 

simulations. 
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Data Source and License 

 

Video from [Game Chad] (2016, October 15) 

Minecraft / Trick or Treat in Team Build Battle / Gamer Chad Plays [Video file]. 

Retrieved from https://www.youtube.com/watch?v=KceNh4s2QKo 

 

Shared under a creative commons licence to freely share, adapt and modify with due attribution 

https://creativecommons.org/licenses/by/3.0/ 
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