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Abstract: In many graduate and undergraduate courses, dstsuattempt to go “beyond the
textbook” by assigning research papers for theesttgdto read and briefly summarize, in order to
bring the students a more complete and state-e&thenderstanding of their field. Typically these
summaries are not used after being graded. We dlaanthese summaries are an unexplored
treasure of information that can provide an imparizonnection between the core course content
found in a textbook and more recent trends thatasdy be distilled from research literature. To
provide all students access to this accumulatedstme of information, we have developed
Collaborative Paper Exchange (CoPE) — a systemallats the student to submit their assigned
summaries and browse those submitted by others. gdper presents the system and summarizes
the results of the first classroom study of thistesn.

1. Introduction

In many graduate and undergraduate courses, itstsuattempt to go “beyond the textbook” by assignihem
research papers to read. To evaluate this worketiehers frequently ask students to prepare suigmaries of the
papers read. The summaries are graded to providiévation for students and to evaluate their levél o
understanding. At the School of Information Scientlds approach has been used in several gradoatses for
many years. Over the years, we have accumulatgd Eacks of graded student paper summaries thateen
archived and left unused.

The challenge that we are addressing in this paqererns creating a better use of these summare written, a
summary becomes an important secondary resourdagg Be result of the hard work of one studenprésents the
core issues of a specific paper using the termgyolkand viewpoint of students taking this specifouise. Once
shared among students taking this course, thesenatigs can provide an important connection betwbercore
course content found in a textbook and more reftents that can only be distilled from researdréiture. In other
words, a good set of organized research paper stiesreuld help students understand the stateesthin the
course’s field. Reading a few selected researctensapnd writing summaries of them will give a sntdgist a
sample of this state-of-the-art. Using the accutedlawvork of other student's could accelerate anviddal
student’s progress.

Unfortunately, traditional E-Learning tools provide support for the proper sharing of research papmmaries
(Brusilovsky & Miller, 2001). Learning managementstems such as Blackboard (Blackboard Inc., 20@2)dc
automate the process of submitting a summary dvateig a grade, but they do not support the stmect exchange
of summaries. Encouraged by a group of facultyuatschool, we attempted to develop a system thapats the
process of the collaborative exchange of paper sanesy As of this writing, the first version of tegstem, named
CoPE (Collaborative Paper Exchange), has been alge@land evaluated in the context of a graduateseoon

Interactive Systems Design. Results show that flstem achieved a range of its goals and providddatée

feedback for further development of the systemsTaper presents the system and summarizes tHes rekthe

study.

2. The CoPE Interface

The window of CoPE consists of three frames: agation frame on the left, a content frame on thetereand

right, and a menu frame on top (Figure 1). The Cehiterface follows the ‘folder-document’ paradigtie

content is organized as a directory tree with damisistored in the tree nodes. Users browse papdrsummaries
by expanding/collapsing nodes of the directory ree selecting documents.



CoPE provides the following functionality to itseus:
- add and edit research paper summaries;
browse the summaries;
index them following rubrics from a defined set;
give feedback (grades) for a summary;
review feedback for a summary.

There are 3 user types and multiple user groups.uBer types are: administrator, instructor, andesit. There is
only one user group for each of the administratmdl @&nstructor types. There can be multiple studgmoiups.
Depending on their type, users have different acagsts to the system.
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Figure 1 CoPE interface: Navigation tree on the tafntents of the folder on the right, and menuheantop.
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Figure 2 View (left) and add/edit paper (right)doPE.



Users of type administrator have privileges to diy gossible task. They can modify and view all bét
information. In addition to the rights listed abpteey can create folders, assign folders to iotbng, and modify
folder properties (name, submission quota). Adniaiers can also create new users and user granpsassign
student groups to instructors. Instructors havéntermediate access level. They can give gradestémtent paper
summaries that are submitted to the folders asdigméhem and also create subfolders and modify fineperties.
However, instructors cannot modify the body of #tedent’s submission, only the grade. Students edih
submissions of their own and view grades that wgéren for those submissions.

All users can navigate through papers using théoexpstyle left frame (Figure 1). By default, egzdper summary
is opened in view mode. Users can switch to editenid they submitted the paper or are an admindtraf the
CoPE system. To switch to edit mode one has t& olicthe ‘paper-and-pencil’ icon next to the paiiter in the list

of papers or by using the top menu. In additiondgigation using the folder hierarchy, papers daa be accessed
by year of publication. This can be done in thaléollist view (Figure 1 content frame), from a pagecument
view (Figure 2 left), or in a separate folder vieBrowse By Year <year>. Navigation based on the author’s
name and concepts-keywords (see Section 3 forlgletamisociated with the paper are future featuresplan to
implement as soon as possible.

When users add a new paper summary, they provisie bibliographic information about the paper (sashtitle,
list of authors, list of publication), plus theylsnit a URL of the paper (if such exists) so thataih be retrieved and
reviewed (Figure 2). Paper summaries can eith@mnbered using the supplied rich text editor or gdi$tom an MS
Word or RTF file. Since the summary will be stoiedHTML format, it can also be edited/ entered dike in
HTML format.

3. Indexing Papers in CoPE

Indexing is one of the principal features of CoREan academic setting, it is used in conjunctidgtinwhe summary
to demonstrate how well the student understandgi$teof the paper, since indexing shows whethbe %fan
correctly identify the relationship of the papertte chosen domain. According to the constructivigmadigm,
learning is considered to be the process of agtieilding the concept structure of the domain. Wiestudent
reads a paper it is important for her/him not dolywerbalize the summary of the paper, but alsdefine the main
topics the paper is about. A paper is consideresbwace, from which a student extracts conceptsrithérsg

knowledge being acquired. By asking students t@xnpgapers we motivate them to actively explore sk of
available concepts, focus on specific ones andi i@ connections between concepts and the cooftéme paper.

The pilot version of CoPE implemented traditioriat-based indexing (Figure 3 left). This interfaeguired users
to select concepts relevant to the paper from aered list of available concepts and place them @tist of
prerequisites — concepts necessary to be knownperson prior to reading the paper or a list ofcootes —
concepts that the paper is defining, extendingctively using in some other way. Preliminary usealaation has
shown that list interface is too simplistic and arenelaborate interface is necessary.

An alternative to the flat-list concept organizatis a hierarchy of concepts, where students caigat in a more
natural way using simple mouse clicking and draggiHierarchical structures represent an intuitiasi® for

creation of navigable hypermedia interfaces. Th& tep in this direction was done in 1995 by @aiand Shaw
when they created the WebMap — a system whichriateg concept maps with websites (Gaines and St28%).

We have been exploring the possibility of usingrdniehies along with the flat lists of concepts nder to index
intelligent content (Brusilovsky et al, 2005). hetcase of CoPE, we want to find out which of theseinterfaces
is more desirable for users and more efficientifolexing; therefore we use them separately. Toesspt the
domain hierarchy we have developed the HCI ontolsge Fig. 3 right).

The design principles guiding manual ontology depeient depend very much on the intended goal & thi
ontology and the role it will play in the informati system. Taking into account the intention to tirgedeveloped
ontology not as a knowledge base component, bberas a cognitive tool for manual information seaand
navigation, our designs were influenced by theqipile of "good shape" (Gavrilova et al., 1999). Yied, where
possible to preserve the balance of ontology andvtide large branching factors of the links, cdasss, and
relations of multiple types. The set of leave-cqtseof the ontology is based mainly on several ididssaries
available on-line (http://www.meanswhat.com/webipggsary.html; http://www.usabilitysa.co.za/hcigidgm;



http://www.usabilitysa.co.za/hcigloss.htm). The aebncepts of these higher levels reflect our view the
structure of the domain and its main areas of kadgg.

For ontology visualization we use the hypergrapftwsme (HyperGraph, 2005), which provides an opeuarce,
easily-tunable platform for manipulating hyperbdtiees (Lamping et all, 1995). A number of reseauoth practical
projects are conducted currently on developingedifit types of tools for the visualization of largencept
structures (Uther and Kay, 2003; Ziegler et al. 20Myperbolic trees allow one to shift the focusag from
unnecessary information while preserving the ersirecture of the tree (or its sufficient part) the screen. Since,
our choice of ontology type is a simple hierarcinge structure is the best choice for representiegelationships
of the domain concepts and organizing them intpfaéhavigational components.
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Figure 3 Indexing in CoPE. Left — list-based inded (abandoned), right — hierarchy-based interface

To browse the hierarchy, users have to drag thesod click on the edges between the nodes. Ciickimthe
nodes toggles the selection of the underlying cotscelo simplify the search for the terms alreaelgsted users
can click on the concept name in the ‘selected eptst area below the tree. That will center the wa that term.
To remove a selected concept, the user has toaticke ‘X’ next to the selected concept.

4. Evaluation

A classroom evaluation of CoPE was performed dutliregSpring 2005 semester in an Interactive Systeessgn

class. There were 20 students registered for thisse. All of the students had to submit 2 papenrsaries and
indexing for the papers as class assignments. dgie of the first paper was required to addresearh related to
ubiquitous and mobile computing. The second papes mequired to address research related to huntaputer

interaction. The first paper had to be indexed gitie list interface. The concepts glossary forligtenterface was
borrowed from an online dictionaries (HCI Gloss&§00), by Hugo. Students had access to thes@umictes and
could retrieve corresponding concept definitionse Becond paper had to be indexed using the higramterface.

The concept ontology for it was developed by ththans of this paper. Students did not have acaes®ihcept
definitions.



At the end of the semester, subjective studentbi@eld was collected in the form of answers to a mamdatory
guestionnaire. Out of 20 students 14 submitted tneéstionnaires. Most questions in the questigenaere liker-

style rating questions. In addition, students Heddpportunity to express their opinions in freerfoEach question
contained space for “additional comments” and atethd of the questionnaire, a section for “addétia@omments”
regarding the system in general was also incluiibd.questionnaire was composed of 11 questionsoPtre data
from submitted questionnaires is shown in Figurd<lFigure 4 shows, the users believe there ised far such a
system (over 90% of students are positive and glyguositive about that) and that it is convenientse in general
(about 80% of students are positive and stronghitppe about that). 100% and 85% of students rdspdyg were

positive and strongly positive that adding and tsioy summaries is easy. Although in the currensieerthere is
no navigation logging, students did report thaythere browsing through the summaries submittethbir peers.
10 out of 14 students reviewed works of otherduitiog 4 out of 14 that reviewed many of those.
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Figure 4. Subjective student evaluation of differfeatures of CoPE

A significant portion of the questionnaire was tethto the procedure of indexing papers with cotgeps
mentioned before, two methods of indexing wereonhticed: list based and hierarchy based. Almostthivds of
the students who submitted questionnaires prefenetiierarchy-based indexing (9/14), while the pesferred the
list-based interface (5/14). The ease of indexingeéneral however was more controversial. Only S9%tudents
were positively convinced that the indexing (redesd of the interface) was easy. About 20% of sitelbad no
opinion about it and about 27% were negative amgfly negative.

Further analysis of students’ feedback, including freeform answers, led us to conclude that negatititudes
towards indexing should be attributed to the folloyv First, both the indexing interfaces did novdany search
features incorporated and selecting the necessacept from a list or a tree of a rather small ¢ibe list interface
encompassed merely 302 concepts; the tree inteld&@@ was a challenge even if the user knew wbatept s/he
wanted to pick. Second, both interfaces lacked ithately accessible definitions for terms. Studemtse able to
access definitions for concepts used in the ligtrface but only outside CoPE. Concepts used inrdeinterface
had no definitions available. As a result, the migjaf students (78%) expressed the need for apdéfinitions to
the indexing interfaces.



5. Similar Works

There are two clusters of systems that CoPE carneveed as a descendant of. First, CoPE is simila¥ikipedia
and numerous forumslowever there are several principal featuresdisinguish CoPE from them.
CoPE is oriented toward creating multiple commaesitof collaborators who build knowledge spaces that
can be shared both within and between communities.
In addition to a hierarchical structure CoPE offensontological organization of resources thathoagross
referenced and navigated based in that ontologgh $atology can be also shared, in turn. In foramg
in Wikipedia, the structuring is simplified and ssoreferencing is rather complicated.
CoPE opens up the opportunity for the browsingdafive resources, which has yet to be explorethéy
authors.

Second, our system lies on the crossroads of Enirgpiand the area of computer supported collabedéarning
(CSCL). As in other systems in the CSCL field, itempts to help students by allowing them to calale
(explicitly or implicitly) with other students. Wlai we were unable to find any references to systdasfocus on
paper summary exchange, there is at least one grfosystems that is close to CoPE in both theiralvgoal and
implementation. This group of systems could beechltollaborative resource discoveéryools. Typical systems
within this group allow students to submit and rateful educational resources (Miyahara & Okamad®g7;
Recker, Walker & Lawless, 2003). Most advanced esyst of this group — such as CoFIND (Dron, Boyne &
Mitchell, 2001; Dron et al., 2000) are drawing ev@oser to CoPE by asking students to write a kfeefilback
about a resource and to classify it, using sevatEgories. While these systems are still quiteedint from CoPE,
the similarity is strong enough for us to learnnfréhe experience of collaborative resource disgoveols. In
particular, we intend to implement some featuresiis CoFIND in future versions of CoPE.

6. Summary and Future Work

The feedback from students, who used CoPE, provid¢ia formally and informally, convinced us thatREp has
potential as a classroom tool. We plan to contitmaise it as not only as an instrument for creashgred
conceptualization but also to extend its capaéditb improve users’ experience with it.

In the future, we plan to tune our existing integas well as to introduce new features, sucheaalitity to:
browse paper summaries not only via folder hienafcising paper as a first order object), but algaiging
author and ontology concepts as the first ordezabj
search for paper summaries by title, authors, yedexing concepts, etc;
search for part-of-the-word concepts in the indgxinterface;
vote for submissions — this feature was suggesied bew students and the authors think it will give
additional value to the system in general as web@ing a factor in motivating the students.

Also, we plan to further investigate the usabibifyontology-based hypermedia interfaces. In padicwone of the
hypotheses for a future evaluation experiment wdnddo measure how much of the structural knowleafgene
domain the student can learn while browsing th@logly. A number of techniques are available foreasig the
structure and the weights of relations. Some ofnthigke word association and similarity ratings desscribed in
(Jonassen, 1993).
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