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Abstract: Modelling a peer assessment using IMS LD and IMS QTlfiiculk

for average practitioners. In this paper, we apply dorspétific modelling
technologies to develop a peer assessment modelling langmagehich
notations are directly chosen from the concepts and rulesasedcribe peer
assessment. Thus, practitioners can easily understand sutbh-tevel
language and use it to specify online peer assessment. Téreghsp discuss
some related issues to develop an authoring tool for niegleliith the peer
assessment modelling language and to map a peer assessnugit mo
represented in the peer assessment modelling languagecdoesponding
executable model represented in IMS LD and IMS QTI.
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1 Introduction

Peer assessment is an arrangement for peers to cahsidevel, value, worth, quality or
successfulness of the products or outcomes of learning efsothf similar status
(Topping, et al. 2000). Researchers have generally agraefder assessment stimulates
student motivation and encourages deeper learning and undergtéhdpping, 1998,
Gipps, 1999; Boud, Cohen, & Sampson, 2001). As e-learning is amat more popular,
a number of software tools supporting online peer assesdmve been developed such
as Peers (Ngu, et al. 1995), Peer Grader (Gehringer, 200PeddefLiu, et al. 2001),
SPARK (Freeman & McKenzie 2002), Espace (Volder, et2807), Turnitin Peer
Review (Turnitin), and so on.

Contrast to traditional software development appraadbepeer assessment tools
listed above, we adopted a process modelling approach torsoppiee peer assessment
(Miao & Koper, 2007). Concretely speaking, we use IMS Liegresign (LD, 2003),
IMS Question and Test Interoperability (QTI, 2006), and ssssent-specific services to
model peer assessment processes. The resulting pessnasse process models with
necessary resources can be played in any standard-dolepati-time environment. In
comparison with typical software development approachas texhnical approach is
more efficient and flexible (Miao & Koper 2007). In pattiar, our approach can support
seamless integration of peer assessment with learningiest



However, this technical approach has limitations. The reduével of knowledge of
LD and QTI and technical knowledge of process modelling fwsé authoring
assessments is significant. To acquiring such technical lkdger is very difficult for
average practitioners. In addition, if a peer assesspneog¢ss is extremely complex, the
modelling work will be very difficult even for technicakperts (Miao & Koper 2007).

In this paper, we address the limitations of the stahbased approach by applying
domain-specific modelling (DSM) technologies. As thet fasempt in this direction, we
develop a peer assessment modelling language for practtimnerodel peer assessment
processes. The remaining part of the paper is structiwwedllaws: domain-specific
modelling and peer assessment are briefly introduced inoSe2t and Section 3,
respectively. Section 4 presents a peer assessment imgpdtiguage. Some issues are
discussed in section 5. Finally, we present conclusiongaintiout the future work.

2 Domain-specific Modelling

Domain-Specific Modeling (DSM) or Domain-specific langea (DSL) are more
expressive and therefore tackle complexity better, makiogeling easier and more
convenient. More importantly, they allow automatid] tode generation, similar to the
way today's compilers generate Assembler from a pragmgilanguage like JAVA.
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Figure 1: DSM and traditional software development ampres (from DSM forum)

DSM raises the level of abstraction beyond programmingpecifying the solution
in terms of concepts and associated rules culled franeny domain of the problem
being solved. The final software products are generateth ftbese high-level
specifications (DSM forum). Notations in a domain-sfieenodel are a whole level of
abstraction higher than those in Unified Modelling gaage (UML). As shown in figure
1, normally software developers will implement the fipedduct by mapping the domain
concepts to assembler, code, or UML model. By adoptiSyiDa meta-model of the
problem domain will be constructed as a modeling language bgid@rperts. Domain-
specific code generators and executable components evdefeeloped by experienced



technical experts. Then, less experienced developers catheuseeta-model to build
actual solutions, which will be automatically transied into existing component code.

DSM enables significant improvements in the produgtivof the software
development process and the quality of the resulting pradumtustrial experiences of
DSM consistently show it to be 5-10 times faster thaneot practices, including current
UML based implementations of Model Drive ArchitectyiDA). Since experienced
technical experts specify the code generators and comigoittem resulting code is better
than that most developers write by hand (DSM forum). S@if improvements can be
achieved, mostly because the complexity is limited by focush a single, well defined
problem domain (Tolvanen, 2004).

3 Peer Assessment

Peer assessment is a process consisting of varioudieegttivities such as reviewing,
summarizing, clarifying, providing feedback, diagnosingrrand identifying missing
knowledge or deviations (Van Lehn et al., 1995). In litele® many peer assessment
process models are described (Liu et al., 2001; Sluijsmang; 3dhiworachart and
Joy, 2003; Volder, et al, 2007). Typically a peer assessmeoegy can be divided into
three separate stages. In stage 1, candidates compietastignments and then submit
assignment outcomes. In stage 2, each reviewer asgesseassignment outcomes and
then gives feedback. In stage 3, each candidate rea@dvandtes the received feedback
and they may improve their original assignment outcomsedan peer feedback. Note
that various forms of peer assessment are availalgeactice. For example, stage 2 and
stage 3 may be repeated for several rounds until the \faraion of the assignment
outcome is produced. The assignments and assessmershiouid be either pre-defined
or designed before the stage 1 (called stage 0).

No. | Variable Range of Variation
1 Curriculum area/subject All
2 Objectives Of staff and/or students?
Time saving or cognitive/affective gains?
3 Focus Quantitative/summative or qualitative/formative o
both?
4 Product/output Tests/marks/grades or writing or orakptatons or
other skilled behaviors?
5 Relation to staff assessment Substitutional or supptanyén
6 Official weight Contributing to assessee final offigeade or not?
7 Directionality One-way, reciprocal, mutual?
8 Privacy Anonymous/confidential/public?
9 Contact Distance or face to face?
10 | Year Same or cross year of study?
11 | Ability Same or cross ability?
12 | Constellation Assessors Individuals or pairs or groups?
13 | Constellation Assessed Individuals or pairs or groups?
14 | Place In/out of class?
15 | Time Class time/free time/informally?
16 | Requirement Compulsory or voluntary for assessors/ees?
17 | Reward Course credit or other incentives or reinforoéifoe
participation?

Table 1: A typology of peer assessment in higher educ@fimpping 1998)



In addition, the variables of the peer assessment codliadie levels of time on task,
engagement, and practice, coupled with a greater sense cofinaability and
responsibility (Topping, et al. 2000). Topping (1998) developegealdgy, as shown in
Table 1, which consists of a survey of variables foundejported systems of peer
assessment in higher education.

4 Peer Assessment Modelling L anguage

Definition of a peer assessment modelling language ¢art §om choosing the

terminologies used in the domain of peer assessment. Sutindlogies provide natural

concepts that describe peer assessment in ways tcitipners already understand.
They do not think of solutions in coding terms. Starfitogn the existing vocabulary also
means that there is no need to introduce a new, unfansiit of terms, or create a
mapping between two sets of terms.
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Figure 2: The meta-model of peer assessment

Based on the peer assessment process models and flogyygescribed in the last
section, we develop a meta-model by deriving many of theslimgdconcepts and the
constraints. As shown in figure 2, a peer assessmegegs consists of four stages:
design assessment, do assignment, give feedback, and react to feedback. In a design
assessment stage, there is one or more various activities sedorgtructing assignment,
designing assignment/feedback instruction, designing assessment criteria, and setting
time. A designer can perform one or more activities and one actiségtly be done by one
or more designers. One or more design activities may or may not produce
assignments/assessment forms. Note that thelesgn assessment stage may or may not be
included in a peer assessment, because sometimesstgement and theassessment
form are pre-defined before a peer assessment starts. dediym assessment stage is
included, it must precededa assignment stage. In thelo assignment stage, one or more
candidates may be engaged one or more activities suategmnding question(naire) or
performing tasks according to theassignment. The assgnment outcomes will be



distributed to the activities in a succeedigige feedback stage, in which one or more
reviewers will assess the allocatedssignment outcomes according to thefeedback
instruction and assessment criteria by providingfeedback in forms of comments, rates,
grades, and so on. In certaiBummative assessment, the process may terminate here.
Normally, areact to feedback stage will follow, in which thecandidate will view the
receivedfeedback. Sometimes, a peer assessment process can be desigiysirthat
candidates can improve their own assignment outcomes and even ask reviewers to
elaborate feedback and/or toreview the improved assignment outcome, In certain
extreme situations, additionatact to feedback stages andjive feedback stages can be
repeated for many rounds.

Such a meta-model can be used as a modeling languagectfy speious peer
assessment scenarios. It is important to notehifmtiagram just illustrates the first-class
concepts of the meta-model and primary relationships lkeetdéfeem. Many details of the
modeling language are represented as alternatives, corssteaidtrules, which can not
be illustrated in the diagram. When modeling a peer assedsscenario, one has to
describe the scenario by representing the design decisitims modeling language. For
example, how many participants will be engaged and vdtes they will play; which
kinds of assignments (e.g., an essay or a list of phedthoice questions) will be used
and whether each candidate has a different assignmehe same one; whether each
reviewer can review only one or more assignment owsoof their peers; whether
assignment outcomes will be distributed in a rotatedpmacal, or mutual manner. In
order to help practitioners to make design decisions,ntbdeling language defines
default values for certain design variables. For exangtleandidates are reviewers as
well. In addition, certain design decisions are reldtea way if one design decision has
been made then the relevant decisions will be maderdingly. For example, if a
summative assessment is selected as the purpose aof aspessment, then the activity
improving assignment outcome in react to feedback stage and the activitglaborating
feedback in give feedback stage will be excluded accordingly. Thus, it is necessary to
guide practitioners specifying a peer assessment by emglaysequence of decision-
makings. All of these decisions could be easily captunedracorded by using the meta-
model, and thus made available for subsequent use and refinemthie process of
modeling. Because of the limitation of the space, thesees will be not discussed in
detail in this paper.

5 Discussion

In order to support practitioners to develop online pesesztnent using the peer
assessment modeling language, the things below should begoroan authoring tool
for modeling with the peer assessment modeling languad@mnain-specific component
library, and a domain-specific code generator. This@ediscusses these issues.

An authoring tool: A tool should enable practitioners to specify a pesessnent, as
mentioned above, by guiding practitioners to make a sefrigscisions. On the one hand,
the tool makes it possible that practitioners don’‘echéo specify every detail by
employing default values and relevant decisions. On the btlred, the tool makes it
possible that practitioners can specify any detd#iaf like.



A domain-specific component library: Because LD and QTI are executable code, LD
components (e.g., activity and role) and QTI componelgt,(ehoice interaction and
response-handling) can be regarded as basic componeméscivoplicated components
like certain templates represented as a fragment ¢QIDcode can be defined and
stored in a library (Miao, Burgos, et al. 2007).

A domain-specific code generator: In our case, the code generator just generates LD and
QTI code. Because the functions to generate LD codeih@glemented in LD authoring
tools like RELOAD (RELOAD) and COSMOS (Miao, 2005), yust need to develop
mapping functions to translate peer assessment modatiggdge into LD concepts. For
example, astage maps to thect, acommenting maps to amctivity, and areviewer maps

to arole.

After these facilities are developed, practitionersughbe able to develop and customize
a peer assessment as a high-level model, which aviitamsformed into a corresponding
LD+QTI model. The later model can be executed in any QDHcompliant run-time
environment. It is important to note that DSM can ppliad to support the development
of other pedagogical models such as problem-based learrdr@p@rdegree feedback.

6 Conclusions

In this paper, we outline an approach to apply the dosgécific modelling paradigm to
the development of peer assessment. We developed a pEssnaesst modeling language
and proposed to support the modeling process as a sequelestgof decision-makings.
Based on the peer assessment modeling language and thendsetfuence, we will
implement an authoring tool, associated component litaadymapping functions in the
near future.
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