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ABSTRACT

Wiki is a one of the most effective collaborative authoring tool which comes with Web 2.0. They bring about new vision
to group work and help to take place in online learning environments rapidly. Although there is a great potential for
learning environments, assessment process is time consuming and difficult if conventional methods are used. In this
study, the purpose is to develop a tool to measure the author contribution in collaborative work within a wiki
environment. By means of the developed tool it is possible to lessen time and energy to assess these contributions.
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1. INTRODUCTION

Assessment of the collaborative work in wiki environment is very important particularly when it is used in
the field of education. Forte and Bruckman (2007), mention that if teachers cannot assess collaborative wiki
work, then we cannot expect wiki to be adopted for formal education, despite the potential learning gains for
students. When we analyze the structure of wiki we can easily see that they have some assessment difficulties
because of their collaborative nature. Products may be assessed by using conventional methods, but in
collaborative work not only product but also measuring individual contribution and collaborative process
must be taken into account. For this reason alternative methods must be used in addition to qualitative
analysis. One of these methods is quantitatively analysis of wiki database. It was also used in this study.
There are more than a hundred wiki engines to create wiki based web sites and most of them have history
feature that keeps every change conducted by users in database or log files. Although this is a great
opportunity for us to measure individual contribution and collaborative process, without using any additional
tool to automate this process it will be very complex and time consuming. In this paper, we first discuss
existing approaches to measure users’ contribution to wikis. Then we determine our metrics in the light of
related research’s findings and a tool was developed as WikLog to obtain data related to our metrics from
database automatically.

1.1 Wiki

Wiki is one of the Web 2.0 technologies that promote the collaborative creation of information content. Leuf
and Cunningham (2001) define a wiki as “a freely expandable collection of interlinked Web pages, a
hypertext system for storing and modifying information-a database where each page is easily editable by any
user with a forms-capable Web browser client”. Wikis are increasingly being accepted as a new breed of
collaborative technology. Wiki technology can impact knowledge management, and can support knowledge
creation and sharing (Leuf and Cunningham 2001; Wagner 2004; Lamb 2004). The largest available example
of wiki is Wikipedia. It is an online encyclopedia whose content was created collaboratively by volunteers all
over the world. It's open to everyone's editoday English version has 2,653,979 articles andvigigp

rapidly day by day (Wikipedia, 2008).
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1.2 Measuring Author Contribution on Wikis

Although there is still very little research presenting quantitative analyses of Wikis, we take some previous
works into consideration to mention a general outlook of this interesting field. Most of these studies are
conducted on Wikipedia. The common purposes of these researches are using quantitative data to measure
content quality or author contribution which leads to the creation of this content. In these studies a great deal
of methods for automatic assessment of author contribution or article quality has been proposed. Initial
studies used only number of edits as a metric to measure contents’ quality. Anthony et al. (2005), show that
there is a strong correlation between the quality of contributed contents and the level of contributions made
by individual authors. That is to say the quality of contributions increases as the number of edits increase.
Ortega and Gonzalez-Barahona (2007), extended this methodology, on the basis of quantifying per period
parameters. They also analyzed users according to their activity level during specific periods of time. This is
important to reveal users behavioral pattern and get a more accurate picture of the evolution in time. Some of
them suggested edit counts and number of distinct author as a metric (Lih, 2004; Wilkinson & Huberman,
2007). Others use more complex metrics to measure author contribution to the wikipedia (Stvilia et al. 2005;
Adler et al. 2008). There are few researches using quantitative data to measure student’s contribution in
educational wiki environments (Trentin 2008; Forte & Bruckman 2006; Forte & Bruckman 2007).

2. DEVELOPMENT PROCESSOF THE TOOL

2.1 Measures

We determine four metrics in the light of related research’s findings to measure author contribution in wiki
environment namely: number of pages, number of edits, number of links and number of words.
1. Number of pages: The number of pages created by the user within the total number of pages created
by the members of users group.
2. Number of edits: The number of edits conducted by the user within the total number of edits
conducted by the members of users group.
3. Number of links: The number of links created by the user within the total number of links created by
the members of users group.
4. Number of words: The number of words created by the user within the total number of words created
by the members of users group.

2.2 MediaWiki

The developed tool works on MediaWiki based wikis. There are more than a hundred wiki platforms for
creating wiki based web site. One of them is MediaWiki. We choose it because it's a widely used. It's open
source and free of charge. Wikipedia also use it as a wiki engine. In educational aspect MediaWiki logs some
important data in database about student activity in wiki environment. But it's difficult to obtain some of the
important data from database like students’ words and links count since it's not especially produced for
educational environments.

2.3 MediaWiki Database Structure

Before starting to develop tool, we analyze MediaWiki database to determine which tables can be used
related to our metrics. MediaWiki version 1.16.0 which is the latest version when the tool was developed has
33 tables. We select seven tables concerning our metrics namely page, pagelinks, recentchanges, revision,
site_stats, text and user. “User table” stores information about users sugkeragd, user _name,
user_password, user_touchetbring lasttime a user made a change on the site ‘®age table” can be
considered as the "core of the wiki". Each page in a MediaWiki installation has an entry here which identifies

it by title and contains some essential metadata. “Revision table” keeps metadata for every edit done to a
page within the wiki. Every edit of a page creates a revision row. “Site stats” table contains a single row with
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some aggregate info on the state of the site. These valuewtareviews, total edits, good_articles,
total_pagesandusers “Text” table holds the wikitext of individual page revisions. “Pagelinks” table tracks
all internal links in the Wiki.

24 WikL og

WikLog is a MediaWiki database analysis tool developed by the researchers based on C#.Net. It's directly
connected to any MediaWiki database and receives data about user activities by sending SQL queries. Figure
1 shows the main window of the software. WikLog has eight windows and all of these are explained in detail
below.

# Bojlach Apsdlan | g, Genel bigler | T4 Grup ohighs | . Anskz Defetlendims Sonugla: Braysel | 88 Soouplse Grup | 74 Diza sktar

Sunucy adeesi W EE= Mediavaki versionu ® 1.610- 20070220
Kudarocs adh vkloguset S
g T 3

Werkabars adi wikidb

Durum | Bagln |

Figure 1. Main window

Connection: connection window is designed for entering information about database which is desired to
connect. The following information must be supplied for connection. Server address: IP address for MYSQL
database. Username: username for Wiki database. Password: wiki database user’'s password. Database name:
Wiki database name. At this window evaluator can select MediaWiki software version. Latest MediaWiki
version was 1.6.10 when the tool was developed but further versions are also supported by the tool.

General Statistics: at this window general statistics are shown about wiki such as total visits, total edits,
content pages, total pages, registered users count and average edits per page.

Create Groups: at this stage evaluator assigns students to groups. These groups must be same to that of
wiki environment. First evaluator enters groups count and click create button to create listboxes as much as
groups count. Then list students. When the evaluator presses right click on selected students, names of all
groups are listed in menu created by him and they are assigned by him to related group by selecting groups
name on the menu. Because the process works dynamically there is no restriction in the number of groups.
Since this process is time consuming evaluator has option to save group lists. Group list is saved as XML and
imported whenever needed.

Analysis: This part is the core of the tool. All calculations belonging to individual and groups are
conducted at this window by using relational queries among three different tables. Figure 2 shows these
tables and relations. When analyses are conducted groups created in previous section are taken into
consideration. While individual and group contributions are calculated at first stage nested loops are formed.
The outer one is responsible for operations among groups and the inner one is responsible for operations
within group. By using this method it is possible to analyze all users and all groups created dynamically in
previous section. Dynamically generated queries are submitted to the database and gathering data related to
our metrics like “number of new page” and “edits count”. Since it is not possible to obtain “number of links”
and “number of words” directly from database, the calculation of these metrics is fairly difficult. Each edits
conducted by users on wikis store in revision table and each line corresponds to an edit. Data stores in this
table are explained in the previous section about database structure. Contrary to expectations the last line in
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this table always stores current versions of the page, but doesn't store contribution conducted by the user. For
this reason we developed an algorithm to make it possible to get user contribution and also our metrics
“number of links” and “number of words”. With the help of this algorithm each edit is compared with the

previous one and the last edit which is the current versions of the page. Later differences are stored
temporarily in a table as a quantitative value. This operation is repeated for every page created by each group.

User Revision

Alan Tiirii Alan Tiirii
user_id Int(5) rev_id ink(8)
user_name varchar(255) rev_page ink(8)
user_real_name varchar(255) — rev_text_id int{8)
user_password tinyblob rev_comment  tinyblob
user_newpassword tinyblob | rev_user int(5)
user_newpass_time char(14) rev_user_text varchar(255)
user_email tinytext rev_timestamp char(14)
user_options blob rev_minor_edit tinyint(1)
user_touched char(14) rev_deleted tinyint{1)
user_token char(32)
user_email_authenticated char(14) Text
user_email_token char(32) _Alan Tilri
user_email_token_expires char(14) — old id int(8)
user_registration char{14) old_text mediumblob
user_editcount int(11) old_flags tinyblob

Figure 2. Tables and relations used for analysis

Assessment: when analysis process is completed each user’s contribution is obtained quantitatively. At
this window evaluator determines metrics’ weight over total score.

Individual Scores: at this window presented all users’ quantitative data about related metrics and their
final scores which are calculated with respect to weights determined by the evaluator.

Group Scores: at this window presented all groups’ quantitative data about related metrics and their final
scores which are calculated with respect to weights determined by the evaluator.

Export: with the help of button on this window a data produced by the tool export to Microsoft Excel to
use further assessment process.

2.5 Software and Har dwar e Specifications

Windows based computer and internet connection is required for using tool. In addition following
applications must be installed on the system: Microsoft .NET Framework 2.0 or later, and MySQL.Net
Connector. Although there is no need for specific hardware, analysis process will be faster depending on
hardware and internet connection’s speed.

3. CONCLUSION

Although writing process is very important teachers generally grade only the final product because of the
difficulties in the assessment of writing process (Forte & Bruckma, 2006). Due to the structure of wiki
environment, assessment is difficult if conventional methods are used. Most of wikis have page history
feature that is important to track and assess students’ involvement and contribution in the collaborative
writing process. But without using any additional tool analysis of these data too much effort and time are
necessary.

In this study a tool was developed for making the assessment automatically. Through the tool the
assessment process automate and results are obtained in a short time. Contribution of users who rearrange or
polish the content is at least as important as users’ who create content (Adler et al. 2008). Tool can be
improved in a way that it can equally score these two types of contributions. In further research new metrics
can be added to increase accuracy of quantitative analysis.
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