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Abstract: Turn-taking is an important aspect of collaboration, but turns are difficult to 

operationally define within online collaborative documents. For example, turns can be taken by 

multiple group members simultaneously, and in some cases, their turns may seem to meld 

together into a single written contribution. Thus far, no clear definition for a turn has been 

provided in this context. This paper proposes that a turn be defined as an instance of writing 

that begins with the first character contributed by a member and ends with the last character of 

an uninterrupted string of text contributed by the same member or by the end of the document. 

A computer system was developed in order to automatically calculate the number of turns within 

a text. This turn-taking data will be of use to practitioners who strive to encourage high levels 

of written interaction among members of collaborative writing groups. 

Introduction 
Interactivity is an important facet of both communication collaborative work. When engaging in a discussion or 

group work, participants should interact with one another, contributing with an awareness of and responsiveness 

to the contributions of their group members. In a number of contexts, turn-taking can provide a measure of 

interactivity in communication and collaboration among group members (McKinlay et al., 1993). Most of the 

literature on turn-taking focuses on spoken conversation, where Sacks’s (1992) three maxims for conversations 

apply: 1) speakers contribute one at a time, 2) speakers contribute in non-overlapping turns, and 3) speakers 

contribute in a turn-wise manner. Such conventions make turns easily identifiable in spoken conversation. 

However, in online collaborative writing contexts, these first two maxims are often irrelevant, as contribution 

tends to occur in a free-for-all manner (Gibson, 2009). Multiple contributions may be added simultaneously, and 

some turns may seem to meld together into a single contribution. Because of this lack of clear boundaries between 

turns, the best of our knowledge, turn-taking has never been operationally defined in the context of writing online 

collaborative documents. Therefore, this paper provides a simple operational definition for a turn within an online 

collaborative document and describes a custom computer system that can automatically count turns within such 

documents according to the proposed definition. This operational definition and counting technique offer 

researchers a clear way to assess the amount of interaction taking place among group members when 

collaboratively writing documents online.  

 

Literature review 
Compared to writing by oneself, collaborative writing offers a number of advantages to students, including 

exposure to various viewpoints, development of collective knowledge, and improved writing quality (Beck, 1993; 

Ede et al., 1990). In addition, writing collaboratively provides a number of social and cognitive benefits (Rice & 

Huguley, 1994; Sullivan, 1994), as the social processes learners engage in can help them to improve their abilities 

to think critically, reflect, and exchange ideas (Picciano, 2002; Scardamalia & Bereiter, 2003; Stahl, 2006). 

Various technological tools can be used by learners to write collaboratively online, and these include wikis (Aydin 

& Yildiz, 2014), online word processors (Kessler et al., 2012), and blogs (Sun & Chang, 2012). Using such 

internet-based tools enables users to contribute writing from any location at any time. Furthermore, group 

members do not need to be logged in simultaneously to a shared online document in order to collaborate and may 

work at their convenience. As a result, learners tend to contribute asynchronously to an online collaborative 

document (Weng & Gennari, 2004).  

When writing collaboratively, learners may choose not to write their entire contribution in one sitting 

but may instead write in an interactive or turn-taking manner, responding to the written contributions, edits, and 

comments of other members. Online word processors can increase the interactivity of collaboration among 

members, as such document interfaces allow collaborators to view the contributions of other members, thereby 

enabling them to write, edit, and comment with greater frequency than was previously possible (Yim et al., 2014). 

Learners’ cognizance and planning of turn-taking has been shown to correlate positively with the quality of the 

writing they produce (Erkens et al., 2005). 
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 However, identifying turns within a collaborative document can be challenging because written 

contributions can occur simultaneously and may seem to blend together into a single contribution, lacking discrete 

boundaries. Prior work has operationalized various aspects of collaboration in online documents, such as the 

evenness of contribution among group members, the amount of edits each member makes to their own writing 

and the writing of other members, and the number of times each member logs in to an online document in order 

to contribute writing (Wang et al., 2015). However, due to the difficulty of defining turn-taking within 

collaborative documents, no clear definition has been proposed so far. 

 

Proposed definition of a turn in online collaborative documents 
The present paper proposes a definition for a turn within online collaborative documents as follows. A turn is 

defined as an unbroken string of writing contributed by a group member to a shared document that other group 

members have permission to read, edit, and respond to, regardless of whether any fellow group member reads, 

edits, or responds to the contribution. However, the proposed definition does not count embedded comments, oral 

feedback, oral discussion, or any other forms of backchannel communication as turns. Instead, the proposed 

definition only considers the contributions by each group member to the final written product. Operationally 

defined, a turn begins with the first character contributed by a member and ends with the last character of an 

uninterrupted string of text contributed by the same member or when the end of the document is reached. This 

definition enables the identification of turns that are taken simultaneously and/or meld together. To do so, one 

would simply count the changes in authorship within a given online collaborative document. A higher frequency 

of authorship changes indicates a greater degree of interaction among group members in composing the document, 

and a lower frequency of authorship changes indicates a lesser degree of interaction among group members in 

composing the document. To facilitate the identification of authorship changes, practitioners can require students 

to select and use a unique font color, so that each member’s contribution is clearly distinguishable from that of 

his/her fellow contributors. In this way, each change of font color within a document would represent the 

beginning of a new turn. 

A group of three students collaborated in writing a set of notes using Google Documents, a widely-used 

online word processor, and a screenshot of their work is shown in Fig. 1. Each member of the group distinguished 

his/her work by writing in a unique color (brown, green, and blue). According to the proposed definition, a total 

of ten turns was taken by the group members who composed this section of text shown in the figure. The end of 

each of the ten turns is marked by a change in authorship, signified here by a change in font color, or by the end 

of the document. 

 

 
Figure 1. Sample notes taken collaboratively by a group of students using Google Docs. 

 

Development of an automatic turn-counting computer system  
In order to automatically count turns taken within Google Documents, we developed a computer system, 

Collab_Notetaking (https://github.com/porkchop-jim/Collab_Notetaking), that downloads multiple Google Docs 

from folders and sub-folders in Google Drive for the purpose of counting the number of words and the number of 
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 turns each contributor takes. Collab_Notetaking stores the data in a local database file. The system counts the 

number of words that each of the contributors wrote. Each contributor is assigned a font color at the beginning of 

the document. The black default font is designated for instructors to give instructions or feedback to the students. 

Architecture of the collab_notetaking turn-counting System 
The system is written in the Python (https://www.python.org) programming language and uses various Python 

libraries that are publicly available. The system consists of the following files: collabo_db.py, 

g_drive_list_folders.py, student_revisions.py, and font_counter.py.  

The user must run the collabo_db.py file to create a database file named collabo.db. The user must give 

permission for the system to interact with the Google Drive API through Google’s security setup procedure and 

obtain Google’s Client ID and the credentials.json json (JSON, JavaScript Object Notation) file. The 

credentials.json file should be stored in the same folder as the font_counter.py file. The user must also obtain the 

parent folder’s id by running g_drive_list_folders.py file. The folder ID can be obtained from the output. The user 

must put the folder id into the font_counter.py file where stated.  

When the font_counter.py runs for the first time, the web browser will be opened for further 

authentication. Two authentication files will be created to eliminate the need for future authentications. Once the 

authentication is finished, the system searches through folders and sub-folders to download the Google Doc files 

as a .docx (.docx, MS Word document file) file to keep the formatting intact. After each download completion, 

the system reads the file and counts the number of changes in font color within the document, which represent 

changes in authorship among group members. This tallied number serves as the turn-taking variable. 

Discussion and conclusion 
The present paper has proposed an operational definition for turn-taking in the context of online collaborative 

documents and has introduced a computer system that automatically counts the number of turns taken by each 

group member. Measuring the frequency of turn-taking within a group in composing a collaborative document 

can provide a useful metric to practitioners who strive to encourage high levels of written interaction among 

members of collaborative writing groups. Existing visualization tools for online collaborative documents 

operationalize a number of facets of collaboration in writing (Wang et al., 2015) but have thus far ignored turn-

taking, resulting in a potential blind spot with regard to the interactivity of the collaborative writing processes 

students engage in. Therefore, as a future work, the user interface of the proposed turn-counting computer system 

should be improved in order to provide a visualization tool, perhaps as an add-on to the Google Docs platform, in 

order to supplement existing collaborative writing visualization tools. Practitioners and researchers would then be 

able to consider turn-taking data in context with other relevant collaboration data in order to gain deeper insights 

into the processes learners engage in when composing documents together online. Furthermore, a visualization of 

turn-taking could also provide benefit to learners participating in collaborative writing groups, as prior research 

has shown that learners’ awareness and planning of turn-taking is positively correlated with the quality of the 

document that they produce (Erkens et al., 2005). 

Although the turn operationalization method proposed here provides a valuable measure of written 

interaction at the group level, it provides a potentially problematic measure of turn-taking at the level of the 

individual. The problem stems from the fact that the proposed definition allows for the number of turns taken by 

an individual to be increased by other group members without his/her knowledge or effort. This may occur when 

a large chunk of text contributed by an individual early on in the writing process gets split up into smaller chunks 

by fellow group members who intersperse their own writing (turns) within the original section of text. In such a 

case, the initial author is credited with having taken multiple turns, though he/she may have written the entire 

contribution in a single session. While such an example does not resonate with conventional notions of turn-taking 

from other forms of communication such as spoken conversation, one could view such unintended turns as 

legitimate since the original contributor was attempting to interact and achieved interaction by inducing a written 

contribution to the document by another member. We recognize that the proposed definition of a turn is 

controversial and imperfect, and for this reason, we recommend practitioners and researchers use it to measure 

levels of written interaction at the group level rather than literal turns taken at the individual level. When used in 

this way, such a metric will be useful to researchers in better understanding the processes that co-authors engage 

in when collaborating.  
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