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The Game of Writing (GWrit) is an online writing environment where
students can comment on each other’s writing and where they get rewards
for on task activity (gamification). This paper brings together research on
GWrit from the following perspectives: gamification, analytic tools, user
habits, evaluation and task completion structures. First we introduce the
way the system was designed to support experimenting with gamification
and show the gamification rule editing environment we are developing.
Second, we discuss the ways we are evaluating the interface of GWrit
using Cognitive Walkthrough and Heuristic evaluation approaches. Third,
we look at user behavior based on Google Analytics and compare this
to the behavior expected and desired. Finally, we discuss the role task
completion structures play in motivating learning.

Compared with traditional ways of providing peer review, GWrit offers a
different way of teaching writing. Our research shows that the major features
of GWrit-including the gamification components, mutual study environment-
have been recognized by users. We found that features tied to grades were
used more frequently than those not tied to grades. Assignment deadlines,
one of the task completion structures applied in GWrit, play an effective
role in motivating learning. We end by describing potential improvements for
the system from both programming and design perspectives.

Keywords: Online writing environment; gamification; writing analytics;
system evaluation; study motivation

“Game of Writing” (GWrit) est un environnement d'écriture en ligne ou
les étudiants peuvent faire des commentaires sur |'écriture de chacun
d'entre eux et ou ils recoivent des récompenses dues a leur travail axé
a la tache (ludification). Cette étude rassemble la recherche sur GWrit,
venant des perspectives suivantes: la ludification, les outils d'analyse, les
habitudes des utilisateurs, |'évaluation et les structures d’achévement
de taches. Premiérement, nous présentons la fagon dont le systéme a
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été congu pour encourager |'expérimentation sur la ludification et pour
montrer |'environnement de montage de régles de ludification que nous
développons. Deuxiémement, nous discutons les maniéres dont nous
évaluons l'interface de GWrit en employant les approches d'inspection
cognitive et d'évaluation heuristique. Troisiémement, nous considérons le
comportement des utilisateurs observé avec |'outil Google Analytics et le
comparons au comportement attendu et désiré. Finalement, nous discutons
du role que les structures d'achévement de taches jouent dans la motivation
d'apprentissage.

Comparé aux stratégies d'évaluation collégiale traditionnelles, GWrit en
offre une nouvelle visée a I'enseignement de I'écriture. Notre recherche
démontre que les utilisateurs reconnaissent les principales caractéristiques
de GWrit - ce qui inclut des éléments de ludification et un environnement
d'étude mutuelle. Nous avons trouvé que les éléments liés aux notes ont
été utilisés plus fréquemment que ceux qui n’'y ont pas été liés. Les délais
de devoirs, une des structures d'achévement de taches employées dans
GWrit, jouent un réle efficace dans la motivation d'apprentissage. Pour
conclure, nous décrivons des améliorations potentielles pour ce systéme en
considérant les perspectives de programmation et de conception.

Mots-clés: environnement d'écriture en ligne; ludification; analyses
d'écriture; I'évaluation de systéme; recherche sur la motivation

Introduction
How can we test gamification and social learning in online writing environments? This
paper will describe an online writing environment, GWrit (Game of Writing), where
students can comment on each other’s writing and where they get rewards for on task
activity (gamification). GWrit was developed by the Arts Resource Centre team at the
University of Alberta over the past four years and has been used with over 1000 students.
Gamification has been increasingly used in education in recent years. Deterding et
al. (2011) define gamification as the use of game elements and game-design techniques
in non-game contexts to engage people to solve problems. Points, levels, badges,
leaderboards, rewards, progress bars, storyline, and feedback are the extensively
used game design elements in the educational context (Nah et al. 2014). Most
papers report that gamified environments employ a number of these mechanisms to
encourage students to engage with them (see Barata et al. 2016; Brewer et al. 2013;
Fitz-Walter, Tjondronegoro and Wyeth 2012). Students’ motivation for learning and

lecture participation have also been positively influenced (Barata et al. 2016; Brewer
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et al. 2013; Gibson et al. 2015, Fitz-Walter, Tjondronegoro and Wyeth 2012; Kapp
2012). However, game study scholar Elizabeth Lawley (2012) warns that reducing the
complexity of well-designed games to these surface elements may fail to engage. Deeper
implementation of behind the surface elements should be emphasized. Feedback,
one of the deeper game mechanics, is reported to have significance on facilitating
learning (Brookhart 2017). It is already a key element in traditional education that does
not integrate game design but can be magnified in a gamified environment (Kapp
2012). In addition to progress bar(s) and built-in visual cues, comments from other
players (students) also contribute to providing continual feedback to learners. Social
networking, which allows students to build connections during the learning process,
encourages students to give feedback on each other's work, and has proven to have a
positive influence on students’ academic learning (Tian et al. 2011). Feedback has been
found to have a significant influence on learner performance (Cho et al. 2007; De-Jorge-
Moreno 2012). In other words, the more a student gets involved in the network, the
better they will perform.

Gamification analytics and feedback and social media-inspired peer commenting
are the key pedagogical innovations behind GWrit. GWrit is a system that combines
gamification elements with social networks where students have the opportunity
to comment on each other’s drafts to become better critics of their own writing
performance. Our aim is to create an environment which is more engaging and
motivating for learning how to write in academic contexts.

This paper provides an overview of our research on GWrit from the following

perspectives:

1. key features of GWrit;

2. an evaluation on GWrit using Cognitive Walkthrough and Heuristic
evaluation approaches;

3. data on user behaviour based on Google Analytics, including comparisons
to the behaviour we expected and desired;

4. a discussion of what preliminary course statistics tell us about the
effectiveness of GWrit, including the role that the task completion

structure played in motivating learning.
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The research subjects were undergraduate students from a wide variety of programs,
primarily in Writing Studies (WRS) 102, a 200-student (per term) academic writing
course using an online, blended, and gamified learning environment. These students
interacted extensively over the duration of the 13-week course, posting in excess
of 8000 peer comments, reading thousands of drafts of each other’s work, and
habitually using various feedback mechanisms built into the system. While about
sixty percent of those students were in their first year, the remainder were from
upper years, including about ten percent who were fourth year students. As part
of the gamification of the academic writing course, students were given a choice to
complete one of three assignments for each of the four modules of the course (i.e.
they wrote a total of 4 assignments from a choice of 12). Assignments were grouped
into three streams: Arts, Social Science, and Science. Students could choose a science-
related topic, for example, or an arts or social science topic. They could pick which
genre of assignment they preferred to write, as well. By giving students choices (a
somewhat unusual feature in writing courses), we allowed them to play to their
strengths as writers and/or to choose a context for their writing with which they
were familiar. The gamification of the course went beyond the surface features of
badges and leaderboards to draw upon strategies from each student’s background
and each student’s strengths.

Major features of GWrit

Gamification

Gamification involves making into a game a ‘tedious’ task like writing an essay or
washing the dishes. Jane McGonigal (2011), in Reality is Broken, describes a variety
of situations where participants can be motivated by using gaming principles
to enliven an otherwise tedious task. An example is Chore Wars (http://www.
chorewars.com/), where you define the chores you don’'t want to do and then
get points for doing them as if the chores were quests in a fantasy role playing
game. In her advocacy of gamification, McGonigal contrasts game life with “real”
life: “Compared with games, reality is too easy. Games challenge us with voluntary
obstacles and help us put our personal strengths to better use” (McGonigal

2011, 4). As the title to her book suggests, she believes that we can modulate the
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tedium and other problems, the “brokenness,” of everyday reality by thinking of
it as a game and, where possible, designing game-like obstacles and rewards into
it. This philosophy of gamification can be valuable to anyone trying to enhance
motivation in learning. We take a different view: gamification involves providing
feedback based on analytics of one’s activity. Whether you get a word count on
how many words you have written at the bottom of your window in a Status Bar
or get badges when you hit a target, in both cases you are getting feedback based
on analytics.

We have built GWrit so that it can be a platform for analyzing and representing
information about a user’s writing back to them in different forms, specifically in the

form of:

- Feedback from another person like acomment from a fellow student or TA, or
- Feedback in the form of gamification components, or
- Feedback in the form of an analytical panel that might, for example, visualize

activity.

Our working hypothesis is that users want information about what they are doing,
and that gamification can be a playful way of representing that information back
to the users so that they can make decisions and possibly be motivated differently.
Gamification, for the purposes of this paper, is a process of re-presenting information
in a different rhetorical mode. Instead of simply stating information about progress
on a project (as in “you have finished 3 out of 5 tasks in 9 days”) gamification is an
experiment in presenting this information playfully. GWrit is a platform into which
we can plug and track a variety of analytics that gather information about writing; a
variety of “serious” and “gamified” representations of that information; and tools for
capturing information and comments about the writing we are trying to encourage
through gamified analytics.

GWrit was initially designed to provide a place for users to define their writing
tasks and overcome procrastination by getting points as they finish self-imposed
tasks. In an early prototype we built a challenge mode where people could challenge

each other to finish tasks.
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With the opportunity to adapt it for university writing courses, GWrit was
changed to provide an environment where instructors can design writing tasks with
documented milestones for students to complete. The system keeps track of different
types of behaviour, especially the completion of assignments, and uses rules to then
assign badges based on activity (Figure 1).

The most important feature we built was a peer commenting system so that
students could be asked to comment on each other’s writing. As will be demonstrated,
this was heavily used (partly because its use was required in the course, but many
students used it more than was required). Among the reasons for use beyond what
was required may have been that the attention of others is a motivating form of
feedback.

One last word on the gamification built into GWrit. The current limitation
to the system as an experimental system is that the rules for assigning

gamification have to be hard coded (Figure 2). One consequence of hard

cd \ ledwlcdcdcden)
(aa)

Figure 1: Badge rewards in GWrit.

Badges Icon Points Rules
Done @ 50 Submit an assignment on time
Rabbit 0 100 Submit an assignment early
Bronze Star O 25 Commenting 10 times
Silver Star @ 50 Commenting 20 times
Gold Star o 100 Commenting 30 times

Figure 2: Example of rules for badges.
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coding the badges is that to save time we limited the number of badges
students could collect. Students collect the badges as they progress through
the course (Figure 3). We have done the preliminary design work to imagine
what an environment would look like where an instructor could define which

activity leads to which badge.

Analytics

One of the key digital humanities features of GWrit is analytics. The current version
of GWrit has two analytical tools: Word Cloud and Concordance. In GWrit, Word
Cloud provides a visual description of the written text based on word frequency;
it gives greater prominence to words that appear more frequently in the writing
text. For student users, it is an interesting form in which to visualize their writing
and provides an easy way to have a visualization of the theme and vocabulary of
the piece of writing. For instructors, this visualization helps to provide feedback
effectively.

The concordance tool provides an interactive keyword-in-context (KWIC)
visualization. Corpus and concordance resources for students have been described
as one of the most promising ideas in computer-assisted language learning since
the 1980s (Johns 1986; Leech and Candlin 1986) and have become key topics in
language teaching. Concordance analysis in GWrit provides the context of a given

word in the writing. For example, in the following Figure 4, the given word is “some,”

Badges

Student Name
Lv8

cd ¥ ledmlcdedcdes
caedl M e

Figure 3: User profile with badges.
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and the right and left word context range is three words. The analysis shows the
context of the word ‘some’, with three words before and after every appearance of
the word “some.”

For student users, concordance analysis has the potential to reveal their usual
grammar patterns, phrase patterns and sentence patterns. Making these patterns
obvious may help some students self-correct their writing for some incorrect
linguistic patterns.

With Google Analytics, we are able to assess the usability of the word cloud tool and
other key events in GWrit. Figure 5 depicts submit comment events, checkout events,
and word cloud events from January 2016 to April 2016, comprising a total of 16,865

events. A checkout event happens when the user checks out a writing task; a submit

Hil My name is Student-One. I'm a user that has been created for demonstration purposes. I've appeared in several
demonstrations over the years including: Gwrit Version 1; Design Implementation 1, 2 and 3; Instructor Demonstration;
and Gwrit Redesign 2.

My major is in Software Design and Implementation. These topics interest me mainly because that's what I've been
created to demonstrate. In the future I hope to spend more time on creating and evaluating software, while my
and

Outside of my studies, I have a real love for the paranormal. Sometimes my friends, their dog, and I like to go and Y
investigate spooky places. Unfortuntaly we rarely see anything supernatural. It's usually some disgruntied custodian or turl. Its usually some disgruntled
some old missing billionare. Once it was a puppy that followed us arround; but that adventure seemed a little forced. led custodian or some old missing

1 also enjoy videogames, comic books, movies, long walks on the beach, morning dew, the sound of crickets, white noise,
no noise, the colour purple, fragrences, ball pits, and turtles. You know, the usual.

That's about it. This isn't quite 300 words, but I'm hoping the comments will help.
Inserting filler text here.

Figure 4: Concordance analytic tool in GWrit.

5 e SUDME_COMMENt  ammmm ChECKOUE e Word_CloUA

Figure 5: Usage profile of three unique events: Submit Comment, Word Cloud, and
Checkout.
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comment event happens when the user posts a comment on a piece of writing. The
number of word cloud events followed the checkout event closely at the beginning
of the winter term 2016. We can deduce that most users used the word cloud analytic
tool after they checked out the tasks. Since users can edit their writing many times
after checking out a task and they can also use word cloud on other people’s writing,
the count of word cloud events exceeds the number of checkout events.

However, compared with the submit comment event, the number of word cloud
events fell off rapidly from the initial assignment, and it was never picked up again
by the majority of users. The reason might be that the submit comment event is tied
to a grade, while the word cloud is not. The lack of activity could also be tied to users

not seeing a value in the visual representation.

Usability evaluation of GWrit
We evaluated GWrit using two methods: Cognitive Walkthrough and Heuristic
Analysis. Through these evaluations, both design and programming issues were

identified to improve usability.

Cognitive Walkthrough evaluation on GWrit
Cognitive Walkthrough (CW) is an evaluation method that aims to assess the usability
of a system, and it focuses on ease of learning (Polson et al. 1992). This method
is often used in the early stages of the design of a system and allows designers to
anticipate some learning problems before implementation (Polson et al. 1992).

To conduct a CW test on GWrit, we assumed that GWrit users were new to GWrit
and had experience with computers and the internet, but little experience with online

writing systems. These four tasks were completed to evaluate the key features of GWrit:

- Task 1: Login and view courses;
- Task 2: Check out a writing task and submit after completion;
- Task 3: Use analysis tools to analyze writing;

- Task 4: Post comments on writings of other users.

Table 1 lists the correct actions sequence required to complete each task. Failure

stories are presented to help identify the problems.
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Table 1: Correct action sequence to complete each task.

Task 1 Task 2 Task 3 Task 4
1. Open GWrit 1. Click “check out” 1. Open an 1. Find someone
webpage button under a existing draft else’s draft
specific task
2. Click anywhere on 2. Write a paragraphin 2. Click 2. Click “Comment”
screen to login the text area under “Analytics” tab tab in the right
submission tab in the right column
column
3. Select and click 3. Submit draft for 3. Choose one 3. Type in comment
course showed in review analysis tool in the text area
course panel to analyze the on the comment
writing window that

opened, then

submit it

4. Click project or
tasks in the course

to view details

Task 2:

Failure story on action 2:

Criteria: Will the user try to achieve the right effect?

Problem noticed. There are two default tabs in the writing page: note and submission.
Users may be confused about the difference between the two tabs and have no idea

of where to write.

Task 3:

Failure story on action 3:

Criteria: Will the user associate the correct action with the effect he or she is trying
to achieve?

Problem noticed. Users may easily find the analytic tools, including word cloud and

concordance, but they may be confused about the goals of the analytic tools.
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Task 4:

Failure story on action 1:

Criteria: Will the user know that the correct action is available?

Problem noticed. There is no obvious button or link to the submissions of other
users, so users may find it hard to find others’ submissions.

Generally, CW evaluation identified both design and programming issues to be

addressed to make GWrit a user-centred writing environment.

Heuristic evaluation of GWrit

Heuristic analysis is a way of analyzing something based on a set of goals and
measures of website usability. It is a way of auditing basic features of an interface.
Through heuristic evaluation, the design team uncovered a few issues with usability.
The heuristic used on GWrit was developed by Xerox for use on a variety of websites,
and focuses primarily on user accessibility and website design (Pierotti 2018).

A major feature of GWrit is that a large number of conventions are borrowed
from word processors, so the website as a whole is much more familiar to those who
are used to using word processors. Users who do not have this experience are at a
significant disadvantage when learning to use the website. The usability issues that
are present are few but are of significant importance to the user. For example, users
can lose their writing if they navigate away from a page without saving, and there is
no integrated Help feature.

In terms of visibility, the system provides a good amount to the user at all times.
Situations when the user is not totally aware of the status of the system are fairly
uncommon. The interface is standardized for the most part, and there are relatively
few different layouts for the user to learn and adapt to in order to understand the
system. While the majority of features give users control and protect their work, it is
possible to navigate away from the page without the user saving their work, causing
all of the work since the last save to be lost. Other than that issue, the degree of
user freedom is high. It is easy to change quickly between screens and tabs, access
different menu levels, and change and edit information. Overall, GWrit is very

effectively designed and accomplishes or exceeds the different goals of the heuristic
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review. Though there are some issues, as noted above, the website is user-friendly

and should be familiar to even occasional computer users.

User habit analysis with Google Analytics
To have a general view of user preference and user habits, we used Google Analytics
(GA) to collect data generated by user behaviours. Previous studies on website analysis
suggested that GA is not only user-friendly but is also a useful tool for analyzing and
building a user-centred website (Plaza 2011; Hasan, Morris and Probets 2009). GA
provides not only rich data with which to study website usage, but it also provides a
customized visual report according to different research aims. All the data collected
can be exported into CSV and TSV files, which facilitates deeper analysis.

The following section shows findings based on analysis of data collected from

courses that used GWrit during the winter term 2016 at the University of Alberta.

General Information

Figure 6 shows information from the GA dashboard. Since GWrit is only used at the
University of Alberta and has not been opened to the public, only authorized users
can log in to the GWrit system; therefore, most GWrit users are returning visitors.

The average session duration is 12 minutes and 12 seconds, meaning that most
users spend about 12 minutes on the GWrit website at a time. This 12-minute time
frame suggests that while users are not using GWrit as a composing environment
(because, presumably, an assignment is written in increments of time longer than 12
minutes) they are also not using it only as an assignment submission system. They
likely spend time reading or commenting on others’ work. It also suggests that the
mutual study environment and commenting system, two major features designed to
improve writing skills, are recognized by users.

Figure 7 shows the relationship between task deadline and the usage profile
of GWrit. Writing Studies (WRS) 102 instituted different task deadlines in fall term
2015 (September 1, 2015-December 10, 2015) and winter term 2016 (January 1,
2016-April 10, 2016): in fall term 2015, assignments simply had a grading deadline;
in winter term 2016, assignments had a draft deadline one week before the grading

deadline and then a grading deadline. Figure 7 shows a comparison of the usage
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Users v |VS. Selectametric Hourly | Day Week Month

® Users
300

February 2016 March 2016 April 2016

W Returning Visitor M New Visitor

Sessions Users

25,654 2,336 ‘
MMM UMMM

Pageviews Pages / Session

47,793 1.86

M IAAMNM_ | e

Avg. Session Duration Bounce Rate

00:12:12 1.89%

AWM )

Figure 6: General information from the GA dashboard.

Hourly | Day | Wesk Month

Sep 1,2015 - Dec 10, 2015: ® Sessions
Jan 1,2016 - Apr 10,2016:  ® Sessions
1,000

Figure 7: Session comparisons in fall semester 2015 and winter semester 2016.

during these two semesters. The blue curve shows fall semester 2015, and the orange
curve shows winter semester 2016. We tagged different task deadlines for WRS 102
in Figure 7. Points marked with a red circle are deadlines in fall semester 2015;
points marked with a black circle are grading deadlines in winter semester 2016;
points marked with a green circle are draft deadlines in winter semester 2016. By
comparing the data from the two semesters, we can see in fall semester 2016 that the
usage curve follows the deadline closely and reaches a peak at the deadline. In the
winter semester 2016, the curve is more complex than in fall 2015.

There are two possible reasons for this:

1. There were three other courses using GWrit in the winter semester 2016,

and it is not possible to remove usage data from the other two courses in
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GA at this stage of our research. Therefore, we cannot exclude the possibil-
ity that some of these peaks were generated by the two additional courses
in this term.

2. Asecond possible reason that the peaks in the winter semester 2016 are
more intensive is the setting of the draft deadlines. The usage reached a

peak not only at the grading deadline but also at the draft deadline.

To clarify the relationship between the deadline settings and usage profiles, we
collected the data on assignment status including submit for review and submit for
grade. In this way, we gathered the numbers of assignments submitted for review and
submitted for grades from the different courses, and we extracted the data for WRS
102. In Figures 8 and 9, the blue line shows the curve of assignments submitted for
review, and the orange line shows the curve of assignments submitted for grade. We
can clearly see the difference between the curves during these two semesters: the

assignments submitted for review reach a peak about one week before assignments

~—Status UnderReview

Status Submitted

~—Status UnderReview

~—Status Submitted

3
E

E

Figure 9: Assignments submitted in WRS 102 in winter semester 2016.
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were to be submitted for a grade in winter semester 2016. In fall semester 2015, the
shape of the blue and orange curves is similar: they reach a peak on the same date.

In addition, we found a relationship between the user profile activity and the
3-week module schedule for WRS 102. In winter semester 2016, after the first week,
WRS 102 students spent three weeks each on Module 2, Module 3, Module 4, and
Module 5. After comparing the curve and the time duration of each module, we
found four peaks that follow the four-module duration closely, and the assignments
submitted reached a peak at the end of each module.

In general, this comparison of the usage profiles in the two semesters
demonstrates that the GWrit usage profile largely depends on the deadline settings
and the study module settings. In other words, GWrit is a deadline- and module-
driven study environment in its current usage.

Traffic source and device, browser and operating system
preference

GA provides a report on how users access GWrit and the device and operating
system preferences. From these reports, we have the following findings. Most users
(79.23%) visit GWrit through a referral website, and the most used referral website is
accounts.google.com. Users use this referral because their email through University
of Alberta requires them to login through accounts.google.com to confirm their

login authorization. The second source is through a search engine, and the most

" u " U

common search keywords are “gwrit,” “game of writing,” “gwrit ualberta,” and the url
of the GWrit webpage (see Figure 10).

Chrome, Safari and Firefox are the top three browsers used, vastly exceeding
the alternatives (see Figure 11). Macintosh and Windows are the top two operating
system with a share of almost 90%. However, i0S and Android systems together
take 6.2% of the share. Future development needs to focus on the compatibility
of GWrit with the most commonly used browsers and operating systems (see
Figure 12).

Through analyzing the session numbers and averaging the session duration of

the three devices commonly used (desktop, mobile, and tablet), we find that most
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Default Channel Grouping % New

Sessi: 4 Sessions Sow Laecs Povnce Spﬂulorl| Avg. Session
sions

Rate Duration
25654 8.80% 2,257 1.89% 1.86 00:12:12

1. Referral 20,325 (79.23%) 0.10% 21 ) 1.84% 1.90 00:13:36
2. Organic Search 3,085 (12.03%) 16.01% 494 (2189 1.69% 1.51 00:09:08
3. Direct 2,233 (8.70%) 7761% 1,733 (7 2.64% 2.05 00:03:44
4. Social 11 (0.04%) 81.82% 9 4 0.00% 2.00 00:01:41

Figure 10: Traffic source for GWrit website.

Pages / Session Avg. Session Duration
Browser Sessions v % New Sessions Bounce Rate
25,654 1.86 00:12:12 8.80% 1.89%
54 ( ) 7 (0.00%
1. Chrome 11,263 (43.90%) 173 00:11:12 9.45% 1.54%
2. Safari 7,772 (30.30%) 1.84 00:11:56 6.63% 241%
3. Firefox 4,712 (18.37%) 2.1 00:14:24 9.30% 1.70%
4. Edge 1,010 (3.94%) 2.31 00:16:53 6.44% 0.89%
5. Internet Explorer 737 (2.87%) 1.99 00:10:26 17.64% 0.68%
6. Opera 87 (0.34%) 1.02 00:12:48 2.30% 3.45%

Figure 11: Browsers used to visit GWrit.

v Pages / Session Avg. Session Duration

Operating System Sessions % New Sessions Bounce Rate
25,654 1.86 00:12:12 8.80% 1.89%
f Total: 1 Avg for View: 1 Avg for View: 00:12:12 Avg for View: 8.77 Avg for View: 1.8

1. Macintosh 12,554 (48.94%) 1.69 00:12:46 5.19% 2.00%
2. Windows 11,393 (44.41%) 2.01 00:12:49 11.00% 1.49%
3. ios 1,053 (4.10%) 212 00:03:51 21.37% 4.08%
4. Android 538 (2.10%) 234 00:03:25 19.52% 297%
5. Linux 77 (0.30%) 227 00:05:14 16.88% 2.60%
6. Chrome OS 36 (0.14%) 1.22 00:06:47 22.22% 5.56%

Figure 12: Operating System used to visit GWrit.

sessions happened on a desktop (see Figures 13 and 14). But after comparing the
average duration of the sessions using the three devices, we find that the average
duration on the three devices was similar, but even longer when users chose a mobile
phone or tablet to visit GWrit. However, based on the development cost and the
session length on tablets, we have decided against developing a version for tablet

users at this stage.
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Figure 13: Session numbers using desktop computers, mobile, tablet.
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Figure 14: Average session duration on desktop, mobile, tablet.
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Common route after logging into GWrit
GA also provides a report on how users engage with the website. Figure 15 presents
a behaviour flow report that visualizes the path that users traveled from one page or
Event to the next. This shows the traffic route after users had logged in. We generated
a flow chart (Figure 16) that illustrates the route straightforwardly. This data shows
that, after logging in, most users go to the course panel, which lists all the projects
in that course. Clicking a course name leads users to the project panel, where tasks
are listed. Then the traffic flow divides into two branches, “task submitted” and “task
panel.” Users follow the first branch to view others’ submissions, where they can post
or reply to comments about the draft. Users following the second branch usually
finish their own task and use interactive tools like word cloud and post comment.
Inaddition to the high traffic route that shows the most commonly used pathways

in GWrit, we also found that 7% of users went directly to the “task submitted” panel
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Figure 15: General user behaviour flow.

Figure 16: Flowchart of user behaviour.

after logging in, where they viewed others’ submissions, selected one to view, and
posted comments or replied to comments. This pathway might be explained by a

second user group of teaching assistants and paid peer tutors who usually go directly
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to the submission list to view and comment on students’ posted assignments. This
separate user group, thus, constituted most of the 7% who went directly to the
submitted panel. However, it is not possible to separate data generated by these
different user groups, so we would need to further analyze user behaviour in these
different groups by tagging different users on GA.

Task based structures

Task completion structures: Fuel gauge, task list, deadlines
GWrit incorporates three task completion structures to help students. One
structure, the course completion fuel gauge, allows students to track their progress
through the course and provides visual feedback as to the relationship between
work completed and work outstanding. The second structure, a task list, describes
a process to follow to complete the selected assignment. The third structure,
assignment deadlines, gives students due dates to submit drafts of the assignments.
All three of these task completion structures were used in WRS 102 in winter
2016 term and the first and the last structures were used in fall 2015 term. In a
notable exception to this pattern, in the fall term 2015, students were told that the
deadlines for drafts of assignments (one week before the marking due date) were
optional. Consequently, many students did not post drafts of their work in time to

get formative feedback.

Course completion fuel gauge

One motivational feature of GWrit that helps students track their course progress
is the course completion fuel gauge (see Figure 17). The fuel gauge highlights the
percentage of the coursework that a student has completed and what percentage
remains to be done. One problem that emerged with the fuel gauge was that it was
insufficiently fine-grained to reflect student progress on individual assignments
since it is summative rather than stage-based. In the case of some students who did
not submit task-related activities (see next section), the fuel gauge never showed the
course as complete, even after all formal assignments were submitted and the course
ended. A possible change would be to have the gauge show “Achievement” when an

assignment is turned in for grading.
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Task lists
Each writing assignment in WRS 102 contains a list of activities that outlines a
process to complete it. Students are expected to undertake these steps as they work
on the assignment. Since WRS 102 is a first-year writing course and many first-year
post-secondary students must expand their study skills beyond what was successful
in high school if they want to succeed in tertiary education, the list of activities has a
pedagogical goal: articulating clearly for students the stages of a successful planning,
researching, and drafting process. Figure 18 presents the list of activities for one
assignment choice in Module 2. The list appears as a series of tasks that students
check out and perform if they have selected this assignment. This task list was used
in the fall 2015 iteration of the course.

Task 1 suggests that students focus their topic by selecting a YouTube video of
Calgary Mayor Naheed Nenshi being interviewed. To complete this step, students

open a browser tab to visit YouTube and review the range of videos currently available

WRS 102
Achievement ®

Incomplete

Goal

Figure 17: The assignment completion fuel gauge.

2B. Social Sciences Stream: Observations and Summary of Social Scientific Phenomenon

This assignment has four parts:

1. The focus of this assignment is body language. Find a YouTube video of Naheed Nenshi (Alberta's premier) being interviewed

2. Write a one-page observation (or detailed description) of what you observe about Nenshi's body language during two or three minutes of
the interview.

3. Find at least three reputable sources of information on body language and use them to interpret and explain what you observed about
Nenshi's body language during two or three minutes of the interview.

4. Write a two-page summary of your research and use your sources to explain the body language that you see Nenshi using in the excerpt
from the interview.

Checkout

Figure 18: Activities related to completing an assignment catalog a series of tasks.
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on this topic. From a pedagogical perspective, it requires students to search YouTube
using effective keywords to locate an appropriate video (i.e., the mayor being
interviewed, not just talking on a news clip), and select one of the options they find.

Task 2 directs students to write a detailed description of what they observe
about Nenshi's body language during a short segment (maximum 3 minutes) of the
interview. Students may open a “Notes” window in GWrit to create this description,
or a drafting window, or more often a word processing file to complete this work.
This task prompts students to observe closely and record details related to their
visual perceptions. If they are unsure of how to describe something, they can consult
resources on the course Google site or in the textbook to help them identify the key
features of a good description.

Task 3 requires students to conduct scholarly research on the topic of body
language. Here they can visit the library or conduct online searches using university
databases of academic sources to locate reputable information on human body
language. Resources exist in the textbook and on the course resources website to
help students learn the research process. They can visit the library on campus to talk
to a librarian or visit the University of Alberta libraries website and work through
tutorials posted online to assist them in finding and evaluating information sources.
An important focus of WRS 102 is finding, evaluating, and using scholarly research to
support the students’ critical engagement with the topic, a process that is essential
to most post-secondary coursework, regardless of disciplinary major.

Task 4 asks students to apply their research on body language to the segment of
interview with Mayor Nenshi to interpret his actions through the lens of reputable
scholars on this topic. This task encompasses the bulk of assignment 2B where
students think critically about how their research informs and illuminates the excerpt
they have chosen. In addition, students have to figure out how to refer correctly to
their sources in in-text citations and the references section of the paper.

These tasks, then, were intended to lead students through the extended process
of university-level secondary research (i.e., with sources). By accomplishing each task,
students move towards completing the assignment. In fact, in fall 2015, few students

checked out and visibly completed these series of tasks (at least not in a way that
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registered on the GWrit system). Several explanations are possible for why there was

limited uptake of the task activities:

1. No marks were assigned to task list completion, so students saw no mate-
rial benefit to completing them, at least formally.

2. Students completed the tasks informally but were unaware of or confused
as to how to formally submit the task activities so they would register in
the system or contribute towards the course completion fuel gauge.

3. Students in fall 2015 had adequate learning strategies, so they knew intui-
tively how to complete the assignment without following the suggested

process (about 40% of the students were 2nd year or above students).

Assignment deadlines
The third task completion structure was assignment deadlines. In fall 2015, only
one assignment deadline was used, a due date for the final draft. The single due
date resulted in few students posting drafts of their assignments in time to receive
formative feedback. In winter 2016, two assignment deadlines were used: a draft of
each module assignment was due one week before the grading deadline, and the
final draft was due at the grading deadline (January 20, in Figure 19). At the first
deadline, students submitted a complete but still-in-progress draft, and they read
and commented on other students’ submitted drafts. For the draft deadline, students
gave feedback to others, but they also received feedback on their own paper draft
from their classmates, as well as members of the instructional team. They received
formative feedback but no grade. Figure 19 represents the three-week module
structure of the course. It indicates the deadline for drafts, one week before the
grading deadline. For the grading deadline, students revised their drafts using peer
and instructor feedback and their own ideas for improvement. When they submitted
the assignment for the second time, they received summative feedback on a rubric
and a grade.

Figure 20 captures the GWrit site usage over the winter 2016 term. The high

level of usage shows double peaks at the dual assignment due dates for each of the
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IModule 2: Major Assignment 2a, 2b, or 2c

Date Class focus Deadlines for grading
January 13 Collecting Secondary Research Data
(Databases)
Collecting primary research data
January 20 In-class writing exercise Jan. 20
January 27 In-class: Reviewing and revising workshop
Major Assignment 1 due 01/29, 5 pm. Draft due before 01/22
Comments due by 01/27
Final due before 01/29

Figure 19: The three week module structure of the course: draft deadlines were one
week before the grading deadline.

Hourly Day Week Month
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Figure 20: Usage activity reflecting task completion structure of assignment due
dates.

five modules. The relatively low usage in February 2016 reflects Reading Week. This
graph suggests that of the three task completion structures used in the GWrit system

the assignment due dates were most effective for increasing usage over the term.

Implications of task completion structures

Of the three task completion structures available for use in GWrit, the assignment
deadlines seem to have been most effective in motivating students to complete their
work in the course. This is hardly surprising, given the reward structure of education
and the mindset of contemporary post-secondary students. While they may have

been entertained by the changing colour of the fuel gauge over the term as they
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completed more and more work, it did not seem to drive them onward. The task
lists may have been largely ignored as activities because they did not clearly link to
course-related rewards. The Game of Writing as it is used in the academic writing
course constitutes a serious game where students learn how to excel by becoming
proficient writers of academic prose. Their decisions and choices are driven by time-
constraints and whether or not an activity will help them reach their goals. When
deadlines are tied to marks, students make time to submit a draft to receive feedback;
when they receive and act upon useful feedback, they are able to improve the quality

of their assignment drafts.

Learning academic writing

The qualitative improvement in the quality of student ideas and expression over the
term suggests that the commenting function in GWrit assists students in learning
the core principles of the course and exhibiting those in practice. In a survey of
students over four years in the academic writing course that used GWrit, we asked
the students to rate the following statement on a scale of 1-5 (with 5 = strongly
agree): “This course has improved my understanding of key concepts about academic
writing” (see Table 2). This data shows that students feel they improve their ability
to write in academic contexts, and it suggests that the use of the gamification system

to teach academic writing had positive results.

Discussion
Our results give much more specific detail than has usually been reported for using
technologies to teach academic writing. Liu and Sadler (2003) note that students

who are less vocally active, ESL students in particular, participate more in online peer

Table 2: Descriptive Statistical Data by term on the item “This course has improved
my understanding of key concepts about academic writing.”
Term n M SD Mdn IQR
Fall 2014 31 4.16 .93 4.00 1.00
Fall 2015 42 367 112 4.00 1.00
Fall 2016 56 391 107 4.00 175
Fall2017 69 3.68 101 4.00 1.00
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feedback writing than in traditional classes and face-to-face interaction. Gamification
of academic work has begun to attract attention from researchers as a way to frame
online learning experiences (Kim and Joo 2017; Hanus and Fox 2015; Lister 2015;
Hamari, Koivisto and Sarsa 2014). Kim and Joo (2017) highlight fun and engagement
as the two important features associated with gamified learning environments. While
we did not collect data on the “fun” aspect of GWrit, our high participation rates for
commenting are one metric that points towards high engagement. We also found
that with an in-person class of 200 students, in-class oral participation opportunities
are extremely limited. The high rates of engagement with commenting provided a
structured way for students to participate in the course.

Much recent research on the use of games in educational contexts has
established that they have the potential to produce good learning outcomes and
more fully-engaged student learners (see Barata et al. 2016 for an overview). One
recent study in the secondary school context found that students improved their
argumentative writing skills significantly when immersed in a blended approach to
learning that was similar to the blended approach we used (Lam, Hew and Chiu
2017). These researchers’ blended approach entailed peer comments posted online
that were then responded to. A subset of the students in that study also used three
kinds of gamification components to enhance their participation and engagement
that were similar to the gamification components we used: points, a leaderboard,
and role-playing. Lam, Hew and Chiu (2017) also found that students using the
gamification approach similar to the way we did posted fewer off-topic comments
to their peers and more relevant topics generally. In a survey of students who used
GWrit, we found that students reported high levels of learning of academic writing.
These similarities, while not conclusive, suggest that more research in gamifying
writing might find strong connections between gamification techniques and student
learning outcomes.

Chen (2016) reported on a meta-analysis of 20 studies of peer feedback in ESL/
EFL writing classes from 1990-2010. Chen (2016) notes that over the last 20+ years
many technology solutions have been tried out in language learning classrooms.

Ultimately the results are unclear simply because there are too many variables
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across that many studies to reach any kind of consensus about the advantages of
technology-enabled peer feedback. We agree with Chen (2016) and note that the
variables that affect the successful implementation of gamification are numerous,
and small changes (such as user interface design choices) can have large effects. Our
implementation of gamification showed positive learning outcomes for academic
writing knowledge and skill, but we share Chen (2016)'s perspective that the details
of implementation are important and vary tremendously in the studies reported in

the academic literature.

Conclusion

GWrit offers a different way of teaching writing by including gamification components
and a mutual study environment. It provides a platform for experimenting with
different types of features. Features tied to grades were used more frequently, and
assignment deadlines, as one of the task completion structures applied in GWrit,
played an effective role in motivating learning. Of course, much work needs to be
done to improve the system from programming, design, and assessment perspectives.
While students surveyed over a four-year period did report positive learning outcomes,
many factors might have accounted for those gains. The evidence suggests that the
system did make a difference, despite the work that needs to be done to fine-tune
it, but a more refined study to assess this learning might help us make a stronger
connection between the design of the system and the learning that happened.

Such a future study might involve comparing students who took the course with
the academic progress of students who did not take the course. For future research
and development, an open version will be designed and implemented, which will
not be limited to University of Alberta students, but open to the public as a useful
educational environment. Data generated by a larger group of users will help to enrich
research on the field of digital humanities, especially the study on different usages of
analytics and gamification. We would also like to collect and directly assess the learning
outcomes for student writing in the course. We might also be able to compare the skill
levels of students who participated highly in the commenting function of the course

with students who did not participate beyond the minimum required. This kind of
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study would give us insight into the value of the interactive commenting feature and

its contribution towards the overall skill development of students.
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