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Abstract

This study investigated how university students (n=28) coordinated their collabora-
tive online writing and what kinds of coordination profiles were found among the
students. Further, the study examined the quality of the essays produced by groups
of students varying in their combinations of coordination profiles. Students’ written
comments on their writing processes (n=583) were divided into episodes focusing
on coordination. Eight different categories of collaborative activities during online
collaboration were found. The students’ joint essays (n=9) were evaluated as high,
moderate and low according to the number of topics, key concepts, and integration
of Internet sources in the essays. Coordination profiles were identified by K-means
cluster analysis. The students mainly coordinated their collaborative writing through
text-related activities, task-related activities as well as social activities. Four distinct
coordination profiles were found, showing that the students coordinated their col-
laborative writing process in different ways. Technical problems seemed to have a
negative effect on essay quality.
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Introduction

The rapid growth of online technologies and environments has created new pos-
sibilities to construct knowledge through interaction during the writing process.
Although online environments provide many opportunities for collaborative writ-
ing, they increase the complexity of writing when compared with collaborative
writing in a face to face learning situation (Lowry and Nunamaker 2003). In
online situations, participants are not present in the same way as they are when
working face to face; this may present challenges for combining the contributions
of several individuals. Under this more complex condition, coordination activities
and the different ways participants engage in coordination during collaborative
writing are crucial to achieving the best conceivable outcome of the writing task.

This study focused on how university students coordinated collaborative writ-
ing in an asynchronous online environment and what coordination profiles stu-
dents show when engaged in a collaborative online writing task. The study also
explored the quality of the essays produced by groups of students with diverse
coordination profiles.

Collaborative writing in an online environment

Giroud (1999) defines collaborative writing as a learning task in which students
in small groups construct and write a text together. They participate equally in the
production of the text, and are equally responsible for accomplishing the writing
task by exchanging ideas, plans and suggestions for the composition of the joint
text and together solving the problems that arise during writing. To reach their
common goals, collaborating writers need to be mutually dependent on the infor-
mation, resources, tools and cooperative intention of their partners (Erkens et al.
2005).

Online environments offer many benefits for collaborative writing, includ-
ing equal participation despite differences in time and space (Alexander 2006;
Parker and Chao 2007), a platform for peer reviewing (Alexander 2006), creation
of documents by utilizing information from different sources (Murugesan 2007),
use of tools enabling flexibility in information sharing and commenting during
the writing process (Parker and Chao 2007), and enabling teachers to monitor stu-
dents’ progress and comment on their writing process more immediately and in
greater detail than in non-technologically supported project work (Chu and Ken-
nedy 2011).

Benefits aside, online collaborative writing may appear to students a challeng-
ing and demanding task as it may mean an unequal distribution of work, fluc-
tuation in the nature (amount or quality) of participants’ contributions (Lipponen
et al. 2003), and shallow information processing (Salovaara and Jarveld 2003).
Meanwhile, asynchronous collaborative writing can also lack immediate feed-
back, which is usually available when writing together face to face. During online
collaborative writing, the writers are not physically present and thus cannot read

@ Springer



538 M. Nykopp et al.

nonverbal signals, such as facial expressions and gestures that often facilitate
interaction in a face to face situation (Kreijns et al. 2003). The absence of nonver-
bal signals may even prevent collaboration in an online environment.

Interaction between group members is important because it promotes students’
knowledge construction during the joint writing process (Erkens and Janssen 2008).
Since online collaborative writing is dependent on communication between writers,
it is essential to ensure that the co-writers are using the most effective style of inter-
action (Barile and Durso 2002) in conducting their joint writing process. To enable
successful online collaborative writing by ensuring multiple uses of its opportunities
and resources, collaborative activities, especially coordination activities are of pri-
mary importance.

Collaborative activities during online writing

Janssen et al. (2012) found in their study on students’ collaboration in a computer
supported collaborative learning (CSCL) environment that, to work successfully
online, students needed to engage in collaborative activities such as performing
and coordination activities. Performing activities were related both to the task and
to maintaining social relations. Coordination can be defined as “the act of work-
ing together harmoniously” (Malone and Crowston 1990, p. 358), or more precisely,
“the ability of group members to co-manage their work efforts toward a common
goal” (Lowry and Nunamaker 2003, p. 278).

Performing task-related activities relate to acquiring information of all kinds con-
cerning task content. Because their aim was to solve the task at hand, i.e., achieve
the best collaborative writing outcome, students had to share their information
resources as well as to exchange their ideas and skills (Storch 2005). Performing
social activities, in turn, enabled students to maintain a positive group atmosphere
(Janssen et al. 2012). Birnholtz et al. (2013) also found that during synchronous col-
laborative writing in an online chat environment communication was important for
upholding social relations, whereas in an asynchronous environment other partners’
comments concerning the joint text annoyed participants or were perceived as domi-
neering instructions on how to write correctly. According to Erkens et al. (2005)
collaborative learning situation stimulates the processes of coordination one of
which is grounding (Janssen et al. 2012). Grounding is related to performing activi-
ties because group members have to state information concerning the task in order
to collaborate effectively online. To communicate and write collaboratively online
students need to ensure they understand each other, thus grounding is an important
process for students to establish shared understanding (Janssen et al. 2012).

Janssen et al. (2012) found that, in an online environment, students engaged in coor-
dination of task-related activities, such as planning, monitoring the task process, and
evaluation of plans and ideas. Through planning, students could decide on the strate-
gies needed to complete the task and agree on the division of labour. By monitoring,
they could assess the amount of time remaining for the task or exchange information
important for successful task performance and progress. Evaluation in turn enabled stu-
dents to review their task process. Janssen et al. (2012) also indicated that collabora-
tive writing online requires coordination of social activities, which means discussion
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of collaborative strategies, monitoring of collaboration processes, and evaluation and
reflection on the collaboration process. Janssen et al. (2012) found that groups who
emphasized the regulation of collaboration, such as monitoring and evaluating group
performance, performed better as a group than those who did not invest in these
processes.

Student roles and profiles when writing collaboratively on the web

An individual participant can assume different roles during collaborative writing. Bae-
cker et al. (1993; see also Posner and Baecker 1992) found four such roles: writer, con-
sultant, reviewer, and editor. The writer transforms ideas into coherent and organized
text. The consultant participates actively in the writing process in different stages but
does not draft the text. The editor corrects and makes changes to documents written
by someone else, and the reviewer comments on the text. In addition, the team leader
leads the collaborative writing group through the writing process by planning, reward-
ing and motivating the others (Lowry et al. 2004). The roles of writers are associated
with the division of labour, and often depend on individual participants taking on a
certain task. Such actions can be understood as serving co-operation of writers rather
than collaboration (Dillenbourg et al. 1996), as in collaborative writing the writers can
flexibly exchange their roles (Lowry et al. 2004; Marttunen and Laurinen 2012). For
collaborative writing to achieve successful outcomes, the writers involved should be
aware of what other group members are doing and what is happening during the writ-
ing process (Dourish and Bellotti 1992; Lowry et al. 2004). Awareness information is
also important in coordinating collaborative writing (Dourish and Bellotti 1992). The
study of profiles, where various roles may be flexibly combined, offers a broader per-
spective than the study of roles for understanding the complex nature of collaborative
writing and the factors involved in the coordination of writing.

Some studies have focused on both writer profiles and writing profiles during a
collaborative writing process (Hayes and Flower 1980; van Waes 1992). Accord-
ing to van Waes (1992), writer profiles are profiles specific to an individual writer
such as a specific writing style or a specific way of organizing the writing process.
Writing profiles, instead, are a set of profiles that describe variations in the organiza-
tion of writing processes. Hence, writing profiles are not related solely to a person
or personal characteristics, but also to the writing task. Profiles may, for example,
show how the content of the text is generated, organized and reviewed (Marttunen
and Laurinen 2012). In collaborative writing, students’ diverse writing profiles must
be reconciled with coordination processes. However, students’ writing profiles dur-
ing collaborative writing have not previously been studied from the point of view of
coordination.

The present study
This study examines student profiles related to the coordination processes of collab-

orative writing. The task assignment included a combination of reading and writing.
The students prepared themselves for the collaborative task by reading two chapters
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from their course book (Crain 2005) on developmental theories. The chapters con-
cerned Kohlberg’s theory of moral development and Piaget’s cognitive developmen-
tal theory. After reading the chapters, the students were asked to write an individual
summary outlining the main principles of the both theories. The students then dis-
cussed their summaries and wrote a joint essay in an online environment. The pre-
sent research interest was in how university students coordinate their collaborative
online writing and what kinds of coordination profiles they show. This study also
explores what kinds of combinations of profiles were found in the different writ-
ing groups. Furthermore, the study examines the quality of the essays produced by
groups containing students with different coordination profiles. The research ques-
tions were the following: (1) How do students coordinate their joint writing online?
(2) What coordination profiles do students show when writing collaboratively
online? (3) Are students’ coordination activities associated with the quality of their
joint essays? (4) What is the quality of the essays produced by groups comprising
different combinations of coordination profiles?

Methods
Participants

Participants were twenty-eight Finnish university students (26 females and 2 males;
age 20-42 years) enrolled in a course on educational psychology as part of their
master’s studies. The students were divided into nine groups of 2—4 individuals to
perform the collaborative online writing task.

Task assignment

The learning aim of the course was to acquire knowledge on developmental theo-
ries by reading, writing and discussing. Students were asked to perform a writing
task, which included working both individually and collaboratively in small groups
in a Google Drive environment which is a free web-based word processor allowing
users to collaborate online by composing and editing shared documents in real time.
Google Drive is readily to be adopted without prior training (Brodahl et al. 2011).
To support students in coordinating their online collaborative writing, the teacher
created two spaces for each group in Google Drive: a Writing space for collaborative
writing and a Planning space to help students to coordinate their collaborative writ-
ing. In both spaces, the students could use a word processor for both commenting on
and editing shared documents in real time.

Working individually
The students prepared themselves for the subsequent online work by read-

ing individually two chapters from a course book (Crain 2005; see Table 1). The
texts addressed Kohlberg’s theory of moral development and Piaget’s cognitive
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Table 1 Task assignment

Phases for working Time
allocated for
working

Working individually Two weeks

1. Reading book chapters on two developmental theories

2. Listing the key concepts on both theories

3. Adding the concept lists to the Writing space in Google Drive

4. Writing an individual summary on Kohlberg’s theory and adding it in the Writing space
Preparing for collaborative writing in Google Drive Five days
5. Reading summaries by students in one’s own group

6. Commenting on and comparing summaries located in the Writing space

Collaborative writing in Google Drive

7. Starting to write a joint essay in the Writing space

8. Using the Planning space during joint writing

9. Searching the Internet for relevant information and incorporating it into the joint essay

10. Revising and completing the joint essay

developmental theory. During reading, the students were asked to list the key con-
cepts of both theories and to clarify those concepts in their own words. After read-
ing, each student was asked to write a short summary including at least three of the
central ideas of each theory, and insert both their concept lists and summaries into
the Writing space in Google Drive. The students were allowed 2 weeks to read the
theories and write their summaries. Before the collaborative online writing, the stu-
dents read the summaries produced by all the individuals in their own group.

Preparing for collaborative writing

The students were also asked to comment on and compare each other’s summaries in
the Writing space by using a comment tool similar to that used in Microsoft Word.
In their comments and comparisons, the students were instructed to focus on ideas
they found central in both theories.

Collaborative writing in Google Drive

Based on their concept lists and individual summaries, the students were asked to
compose a joint essay on Kohlberg’s theory on the stages of moral development.
They were free to choose the title for their essay and were given 5 days to complete
the task. When composing their joint essay, the students used the Planning space to
agree, for example, on the schedule and distribution of work, and the Writing space
to plan and compose their joint essay. Each time the students submitted something
to the Writing space, they were asked to add into the Planning space a description
of what their contribution to the joint essay had been and what they would like the
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other students to contribute to the essay. In addition, the students could comment on
the unfinished essay.

The students were also requested to search the Internet for relevant information
and insert that information into a suitable place in their joint essay. In this way, the
students practiced using the Internet as an information source, both searching for
relevant information, and assessing its reliability. When the joint essay was com-
pleted, the students were asked to read it through, revise it into its final form, and
save the completed essay to the Writing space. The task assignment is illustrated in
Table 1.

Data

The study data consist of 583 comments by students in the Planning space and the
students’ joint essays (n=9). In this study, the students’ comments took the form of
written speech turns, including suggestions regarding the distribution of work and
the time schedule as well as ideas related to the content of the essays under prepa-
ration. Some of the student’s comments on content were wide-ranging. It seemed,
therefore, reasonable to divide comments of this kind into episodes by topic. Fur-
ther, many of the students’ comments were interactive in nature, meaning that a
comment sent by one student would receive comments from other students. By com-
menting in this dialogical way, the students also maintained social interaction dur-
ing writing. For the analyses of coordination, it was necessary to unite interactive
comments of this kind into episodes. The total number of episodes formed on the
basis of the students’ comments was 531 (Table 2). Linell (1998) defines an episode
as a bounded sequence of comments with a beginning and an end. The episode is
the conceptual ensemble, which usually focuses on a discussion about some issue or
topic as well as problems. One episode ends and another begins when the focus or
topic of the discussion changes (Erkens et al. 2005). The data are described in more
detail in Table 2.

Table2 Study data

Group  Comments Episodes  Essays
f f(words) M (words) f f (words)
1 36 1440 40.0 99 514
2 45 1493 332 59 924
3 102 1618 159 93 819
4 37 308 8.3 31 754
5 32 877 274 46 1299
6 52 505 9.7 31 856
7 118 1398 11.8 58 1004
8 121 1869 15.4 84 1557
9 40 529 132 30 779
Total 583 10,037 531 8506
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Data analyses
Analysis of students’ collaborative activities of online writing

To complete an online collaborative writing task, students have to engage both in
performing and coordinating activities. Performing activities are related to task con-
tent. By performing task-related activities, students share information and exchange
ideas and resources in working towards a common goal (Janssen et al. 2012). Col-
laborative writing involves social relations between group members. Therefore,
students have to perform social activities, e.g. via positive comments and expres-
sions that help to maintain a positive group climate (Janssen et al. 2012). Perform-
ing activities can be considered as a part of coordination because of the process of
grounding by which the students construct shared understanding and a common
frame (Janssen et al. 2012). However, performing activities are not enough to ensure
successful online collaborative writing. Janssen et al. (2012) state that collaboration
also involves the actual coordination of working such as making plans, monitoring
task progress, and evaluating plans and ideas. Moreover, social activities have to be
coordinated, meaning that students have to discuss collaboration strategies, monitor
the online collaborative writing process, and evaluate the manner in which they col-
laborate (Janssen et al. 2012).

The episodes related to collaborative activities in the planning space were clas-
sified into the following categories used by Janssen et al. (2012): Performing task-
related activities, Performing social activities, Coordinating task-related activities,
and Coordinating social activities. Because the collaborative writing process aims
at achieving a joint written product and because the process of writing a text was
stressed in the present study, two text-related categories of collaborative activities
were added to the analysis: Performing text-related activities, and Coordinating
text-related activities. Moreover, because the collaborative writing task was imple-
mented by using an online writing application, a category termed Technical issues
was also included. Sometimes students’ activities are not all related to the task itself,
and thus, the category Off task was also included in the analysis.

Performing activities are aimed at solving the problem at hand, which in the case
of collaborative writing means that students work on a shared product, e.g. essay. To
do this requires that they pool their information resources and exchange their ideas
and opinions (Janssen et al. 2012). The category Performing task-related activities,
in turn, includes episodes of information exchange related to the task in general,
such as information on the content of the task, information about some student’s
contribution to the writing space and, in the present instance, information relating to
the content of the theories in question. The category Performing text-related activi-
ties includes episodes of information exchange focusing on the joint essay itself, for
example connecting different parts of the text, revising the text, correcting typos or
inserting headings. Finally, the category Performing social activities includes epi-
sodes of greetings, friendly comments made to initiate a conversation or positive
comments such as thanking a partner for help.

Coordination activities regulate task performance or text progress. The category
Coordinating task-related activities involves discussion episodes related to strategies
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necessary to complete the task, such as planning, delegating task responsibilities, man-
aging time and dividing work. Task coordination is also related to information about
what is happening right now, for example, assessing the amount of time available and
assessing the task or current task progress. The category Coordinating text-related
activities encompasses discussion episodes needed to compose a joint essay such as
planning and monitoring as well regulating the joint writing process. This category
also includes evaluation of the text. Further, the category Coordinating social activities
involves episodes of planning how to work together, social regulation and assessment
of group performance and collaboration. Some student comments were also related to
Technical issues such as problems encountered in writing in the Google Drive environ-
ment. Comments unrelated to the task were classified into the category Off task.

Episodes were analysed with the Multiple Episode Protocol Analysis (MEPA) pro-
gram (Erkens 2005). Interrater reliability (20% of the total of 193 episodes) by two
raters was .69 (Cohen’s Kappa). The analytical categories are described in more detail
in Table 3.

Analysis of students’ joint essays

The quality of the students’ joint essays was assessed by how well the essay met the
specific criteria. The students had been asked to write an essay on Kohlberg’s stages of
moral development by utilizing the course book, searching the Internet and integrating
the information from both. Students’ joint essays were analysed by applying the task
analysis described by Morrison et al. (2007), which includes analysis of the content
(e.g. topics) and its structure, such as concepts, procedures and rules. In the present
study, the criteria were as follows: the number of topics and the number of concepts
included in the essay along with how well the students had integrated Internet sources
into their essays. The number of topics was counted to measure how extensively the
students had treated Kohlberg’s theory. The topics written on included e.g. Descrip-
tion of Kohlberg’s method, Six stages of moral development, Implications of the theory
for learning and Evaluation of the theory. The maximum number of topics was seven.
The number of concepts referred to the number of key concepts related to Kohlberg’s
theory used by the students in their joint essays. Key concepts were counted by the
teacher with help of the course book in which the key concepts were highlighted. The
maximum number of key concepts was 61. Integration of Internet sources was ana-
lysed according to how the students utilized the information they found on the Internet:
whether they simply added the link, copied information or integrated relevant informa-
tion into their joint essays. Each variable was scored from 1 to 3 points (Table 4). Total
scores for essays were calculated by summing the individual variables. The essays were
then classified into three quality levels: 3—4 points=low, 5-6 points=moderate, 7-9
points =high.

Statistical analysis

The associations between the quality of the joint essays and the categories of col-
laborative activities were analysed by using the nonparametric y* test. To describe
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Table 4 The evaluation criteria for the essays

Variable Scoring scale of the variables
1 point 2 points 3 points
Number of topics 0-3 topics 4-5 topics 6-7 topics
Number of key concepts ~ 0-20 concepts 21-40 concepts 41-61 concepts
Integration of Internet Only a link is added Information is copied Information from Internet
sources directly from the Inter- sources is integrated
net sources into the joint essay

the nature of the associations found by the y” test in greater depth, adjusted residuals
were used (Bewick et al. 2004).

To explore the contribution of individual group members to the coordina-
tion activities during the collaborative writing process, K-means cluster analysis
(Aldenderfer and Blashfield 1984) was used to classify the students into groups with
similar characteristics. The idea of cluster analysis is to discover a system of organ-
izing observations, usually people, into groups where members of the groups share
properties in common (Stockburger 2016). To facilitate comparability between stu-
dents’ contributions across groups, the proportions of individual students’ contribu-
tions were used in the analysis. The four-cluster solution with seven collaborative
activity variables was used as it best showed the coordination profiles of the students
and gave the clearest interpretations of the clusters. Because of the small number of
Off-task episodes, this variable was not included in the analysis.

Results
Students’ collaborative activities during online writing

The students coordinated their collaborative writing mainly through text-related
(24.5%), task-related (21.6%), and social activities (14.5%). They often performed
both task-related (13.7%) and text-related activities (11.9%). In contrast, episodes
on technical issues (7.2%), performing social activities (5.3%), and off task activities
(1.3%) were quite rare. The frequencies of episodes related to the different collabo-
rative activities are described in Table 5.

Essay quality

Each student group composed one essay. Mean essay length was 945 words. The
shortest essay was 514 words and the longest 1557 words. On average, the essays
contained 5.2 topics, 27.4 key concepts and scored 2.3 for integration of Internet
sources. Five essays were assessed as high in quality, three as moderate and one as
low in quality (see Table 6).
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Table 5 Distribution of episodes

across collaborative activities Episode category (collaborative activity) f %
Coordinating text-related activities 130 24.5
Coordinating task-related activities 115 21.6
Coordinating social activities 77 14.5
Performing task-related activities 73 13.7
Performing text-related activities 63 11.9
Technical issues 38 7.2
Performing social activities 28 53
Off-task 7 1.3
Total 531 100

Associations of collaborative activities with essay quality

There was a significant association between the episodes of students’ collaborative
activities and the quality of the joint essays (y>=26.91; df=14; p=.020). Examina-
tion of the standardized residuals (Table 7) shows that the group which produced the
low-quality essay performed fewer text-related activities than expected (f=6, 5.9%,
z=-2.0), and often focused on technical issues (usually problems) (f=16, 15.8%,
z=23.8) encountered in the Google Drive environment. The groups which produced
the moderate-quality essays focused mostly on coordination of text-related activi-
ties although the result was not quite significant (f=39, 29.5%, z=1.6). The groups
which produced high-level essays focused hardly at all on technical issues or prob-
lems (f=12, 4.0%, z=-3.2) and they performed slightly, although not significantly,
more task-related activities on coordination (f=69, 23.2%, z=0.9) than expected.

Students’ coordination profiles during collaborative writing

The collaborative activities cluster analysis yielded four student profiles. These
were named as follows: Text-focused task coordinators, Text-focused text coordina-
tors, Task and text coordinators, and Social coordinators facing technical problems.
Text-focused task coordinators typically performed text-related activities and con-
centrated on coordinating task-related activities. In this profile, the mean proportion

Table 6 Essay quality

Variable Quality level of the essays

Low (n=1) Moderate (n=3) High (n=5) Total
Number of topics (M) 3.0 4.8 6.7 5.2
Number of key concepts (M) 19.3 27.0 54.0 274
Integration of Internet sources 1.0 2.0 3.0 2.3
Total scores (M) 3.0 5.6 7.6 6.4
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Table 7 Students’ collaborative activities in groups by essay quality

Episode category (collaborative activity) Essay quality

Low (1 group) Moderate (3 High (5 groups)
groups)

f % b4 f % z f % z

Performing task-related activities 10 100 -12 18 13.6 0.0 45 151 1.0
Performing text-related activities 6 59 —-20 20 152 1.3 37 124 0.4
Performing social activities 6 59 0.3 4 30 -13 18 6.0 0.9
Coordinating task-related activities 21 208 —-02 25 189 —-09 69 232 0.9
Coordinating text-related activities 24 238 -02 39 295 1.6 67 225 -12
Coordinating social activities 17 16.8 07 15 114 —-12 45 15.1 0.4
Technical issues 16 158 38 10 7.6 02 12 40 -32
Off task 1 1.0 -03 1 08 =07 5 1.7 0.8
Total 101 100 132100 298 100

Significance at the 0.05 level shown in bold

of episodes pertaining to performing text-related activities was 10.2 and that per-
taining to coordinating task-related activities was 9.9. Text-focused text coordinators
typically focused on producing text. The mean proportion of episodes related to per-
forming text-related activities was 4.4 and that relating to coordinating text-related
activities was 4.6. They did not have noteworthy technical problems (2.0). Task and
text coordinators mainly coordinated text- (9.4) and task- (7.9) related activities.
The Social coordinators facing technical problems profile consisted of students who
concentrated a lot on coordinating social activities (6.2) and encountered a lot of
technical problems during writing. In this group, the mean proportion of episodes
related to technical issues was 14.7. The mean proportions of the different episodes
of collaborative activities by the four coordination profiles are presented in Table 8.

Students’ coordination profiles and essay quality

Most of the writing groups comprised students in the same profile categories
(Table 9). Text-focused task coordinators exclusively formed one group (G3), as
also did task and text coordinators (G7). Further, text-focused text coordinators
exclusively formed groups 4, 5, 6 and 9. Three groups (G1, G2, G8) consisted of
students belonging to different profile categories: text-focused text coordinators and
social coordinators facing technical problems formed groups G1 and G2, and the
text-focused task coordinators and task and text coordinators formed Group 8.

Four of the six groups whose members showed the same coordination profiles,
namely groups 3, 6, 7, and 9, composed high-quality essays. The two other groups
comprising text-focused text coordinators (groups 4 and 5) composed essays of
moderate quality.

The groups containing students from different profile categories and in which
the majority were social coordinators facing technical problems (groups 1 and 2)
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Table9 Coordination profiles of students comprising the different groups (G1-G9)

Profile Gl G2 G3 G4 G5 G6 G7 G8 GY Total
Text focused task coordinators 0 0 3 0 0 0 0 2 0 5
Text focused text coordinators 1 1 0 2 3 3 0 0 3 13
Task and text coordinators 0 0 0 0 0 0 4 1 0 5
Social coordinators facing tech- 3 2 0 0 0 0 0 0 0 5
nical problems
Total 4 3 3 2 3 3 4 3 3 28
Quality of the essays L M H M M H H H

Llow (3—4 p.), M moderate (5-6 p.), H high (7-8 p.)

composed the lowest quality essays. The third group (group 8) containing students
with two different profiles (text-focused task coordinators and text-focused text
coordinators), composed an essay of high quality.

Conclusion and discussion

The students most often coordinated text-related, task-related and social activities
when writing collaboratively using Google Drive. The importance of coordination
has also been shown in previous studies. For example, Janssen et al. (2012) showed
that coordination of social activities, in particular, was a prerequisite for successful
group performance: the more students coordinated their social activities the better
they performed. Barron (2000) also showed that coordination of group performance
is important because it can lead to a better collaborative writing outcome. It was
therefore surprising that in the present study only the collaborative activities related
to technical issues were most clearly associated with the quality of the students’
joint essays (Table 7). The coordination activities showed no significant association
with the students’ performance. The reason may be that the students were rather
homogeneous in their working style; this would explain the small differences in their
performance. Technical problems, however, seemed to have a marked effect on the
students’ collaborative writing performance. The five groups which wrote the high
quality essays encountered technical problems significantly less than expected, while
the result for the group which produced the low quality essay showed the opposite.
The four coordination profiles identified in this study showed that the students
coordinated their online collaborative writing process in different ways. The text-
focused text coordinators focused activities related to text production. Some students
focused on coordinating both task-related and text-related activities. The difference
between these profiles was that whereas the text-focused text coordinators concen-
trated more frequently on producing the text itself, the task- and text-related coor-
dinators focused slightly more on the task in general. As van Waes (1992) showed,
profiles are not related solely to personal characteristics but also to the task directing
the writing. Marttunen and Laurinen (2012) suggested that writers’ profiles should
not be seen as individual properties but as characteristic ways in which writers
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undertake the writing task at hand. Analysis of the associations between essay qual-
ity and the students’ coordination profiles (Table 9) showed that the text-focused
task coordinators, text-focused text coordinators and task and text coordinators com-
posed a moderate- or high-level essay. Moreover, high-level essays were also pro-
duced by groups comprising participants with differing profiles. Consequently, it is
difficult to generalize about the association between coordination profiles and essay
quality.

Technical problems were visible in the students’ coordination profiles. The
groups containing social coordinators facing technical problems composed essays
which were scored slightly lower than those of the other groups. Experiencing tech-
nical problems during collaborative writing in an online environment seemed to
affect the students’ work: these students did not perform task- or text-related activi-
ties very often, nor was coordination of task-related activities very common. Veer-
man and Veldhuis-Diermanse (2001) also showed that technical problems, particu-
larly in synchronous computer mediating communication, can decrease the number
of constructive messages and may affect task outcome. It is noteworthy that the
present groups with high-level essays did not report technical problems at all; this
might have influenced their writing process. Hence, in this study, it is plausible that
technical problems might have affected students’ motivation to complete the collab-
orative writing task.

It can be assumed that coordination is needed in a situation where the things
are going wrong. If writers encounter problems during their writing task, it can be
assumed that the outcome, e.g. the quality of their text, may also remain low. How-
ever, in this study, difficulties with the online environment did not promote coordi-
nation. On the contrary, it undermined group performance as well as essay quality. It
is likely that the nature of the difficulties was so severe that they were not resolvable
by coordination, if coordination is understood as the ability of group members to co-
manage their work efforts toward a common goal by ensuring an equal distribution
of the work, managing time and regulating the whole task (Lowry and Nunamaker
2003). Exchanging ideas, planning and monitoring the task process as well as dis-
cussing collaborative strategies promote reciprocity between the members of col-
laborative writing groups. This can facilitate the emergence of real collaboration,
which in turn may affect the outcome of the writing process. Moreover, the role of
the teacher in guiding students on how to coordinate a task might also promote suc-
cessful collaboration online.

Some limitations of the study should be considered. The collaborative writing
task formed part of the course program, and hence the study design can be consid-
ered ecologically valid without the inclusion of a control group. This means, how-
ever, that we cannot know whether the online collaborative writing outcomes would
have been different for students with no opportunity for preparation. Second, Finnish
students of education have largely a similar level of background knowledge. Moreo-
ver, preparation through reading and summarizing might have increased this homo-
geneity of knowledge related to the task. This would help explain the similarity in
the ways they worked and hence the only slight variation in essay quality across
the groups and the absence of any association between the coordination profiles and
essay quality. Third, this study showed that the groups which produced high-level
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essays performed slightly more task-related activities on coordination than the other
groups although the result was not quite statistically significant. However, this ques-
tion should be more clarified in future research. Fourth, the numbers of both the
participating groups (9) and participants (28) were small. This may account for the
fact that generalizations based on the results cannot be made. More adequate results
might have been obtained with larger numbers of groups and participants. The col-
laborative writing process and its outcomes should therefore be studied in greater
depth with larger samples.

To conclude, this study assignment, for which students were amply prepared, was
designed to provide them with an opportunity for successful online collaborative
writing. Despite its limitations, the study yielded useful information about the online
collaborative process in an ecologically valid situation. It clearly revealed what stu-
dents did and how they coordinated their writing process in an online environment.
Coordination profiles have been little studied in connection with collaborative writ-
ing tasks. From the pedagogical perspective, collaborative writing in an online envi-
ronment can be a challenging task. Although Google Drive is ready-to-use software,
mastery of it cannot be taken for granted: it should be practiced before embarking on
complex collaborative writing tasks. It may be that teachers should participate more
actively in the online collaborative writing process to help with technical problems
as these arise.
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