Issuesin Informing Science and Information Technology Volume 6, 2009

E-Portfolios for Integrated Reflection

Shouhong Wang
University of Massachusetts Dartmouth, MA, USA

swang@umassd.edu

Abstract

E-portfolios have been widely used in the educatmmmunity. Currently, e-portfolios are
viewed mostly as a tool of assessment and showbaisess as a tool of active learning. This
paper proposes an ontological model that specifigeneric organizational structure of e-
portfolios in the integrated reflection contextn Axample of design artifact of ontology of e-
portfolios is used to illustrate the concepts ef development and use of e-portfolios for active
learning through reflection.
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Introduction

Recently more and more students and teachersiageadportfolio systems. There will be mas-
sive pieces of electronic portfolio artifacts stbie those systems. E-portfolios are supposed to
serve three purposes: assessment, showcase, angg&reenberg, 2004). For assessment
purposes, e-portfolios include rubrics-based doctiatiens and feedback from teachers. For
showcase purposes, e-portfolios present artifd@sapmplishments and lifelong career devel-
opment. For learning purposes, e-portfolios candaful for on-going reflection. The current
commercial or open source e-portfolio systems hees successfully used for assessment and
showcase, but have not been effectively appliezht@ncing students’ learning (Zhang, Olfman,
& Rectham, 2007). This is mainly because geneporéolio systems are more or less learning
domain (or subject) independent. On the other haseful learning portfolios must be learning
domain specific. This challenge raises a signiicasearch question: how e-portfolios can be
used as a learning tool for students thinking.mede generic e-portfolio systems more useful
for enhancing students’ thinking, a layer of e-fmid system must be developed to facilitate stu-
dents’ integrated reflection. In this study, reflen is higher-order thinking for a purpose sush a
learning what one has learned. Integrated redledgiactive higher-order thinking process cross
the boundaries between topics, courses, or evepldies.

This paper proposes an ontological model that 8ge@ generic organizational structure of e-
portfolios in the integrated reflection contextheTultimate objective of this study is to make con-
tribution to information systems design
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Related Work

E-Portfolios

A portfolio is a systematic and purposeful collentof work and achievement documentations
(Drier, 1997). E-portfolios are highly personatizeustomizable, Web-based files which docu-
ment learning portfolios and demonstrate indivicarad collaborative learning process (McCo-
wan, Harper, & Hauville, 2005). An e-portfolio $gm is a Web-based repository management
system that stores students’ learning documentsa(Rrunder the name of artifacts) such as aca-
demic records, essays, project reports, assigniresgessments, and personal and professional
development related contents. Students use eslimgf/stems to present artifacts, receive feed-
back from instructors and advisors, and communiaédtteeach other.

There are many commercial, non-profit organizaticanad open-source e-portfolio systems, such
as Chalk & Wire (CW, 2009), KEEP toolkit (KEEP, 2)0foliotek (2009), TaskStream (2009),
and Open-Source Portfolio (OSP) (OSP, 2005). Whéee are high variations of user interface
design among these e-portfolio systems, the fumeliites of current competitive e-portfolio sys-
tems are about the same and include artifactsg@ditid uploading, commenting and assessing
on student work, communicating and sharing witmougs, showcase generating, and adminis-
trative reporting.

E-portfolios are stored online and have great adiity for the portfolio owners themselves,
teachers, coleagues, and employers (Bruder 19&shvieller 1995; McCowaet al. 2005). E-
portfolios are a mechanism for students and edwcatstitutions to improve and demonstrate
their teaching/learning skills and to display cotepeies to the society (Lumsden, Garis, Rear-
don, Unger, & Arkin, 2001). E-portfolio systemsabie administrations at all levels to survey
and to conduct comprehensive assessment of teaafihigarning accomplishments (Barrett
1994).

E-Portfolio Artifacts are Learning Objects

An e-portfolio artifact is a unit of digital resa# that can be used to support learning, and ¢hus i
a learning object (Wiley & Edwards, 2002). Alonghithe increasing use of e-learning systems,
learning objects become increasingly valuable anthe same time, the management of learning
objects repository becomes complicated (Cohen &zN2@06; Collis & Strijker, 2003; Singh,
Hawkins, & Whymark, 2007). There have been metasfndards for learning objects, such as
those proposed by Dublin Core (DC, 2009), IEEE LT&EE LTSC, 2009), and IMS Guide
(IMS, 2006), which is similar to library catalogegstems. However, to effectively use learning
objects to support teaching and learning for aifipdield, domain knowledge must be applied to
manage the learning objects (Harman & Koohang, 2K06hang, 2004; Mustaro & Silveira,
2006). This has lead to approaches to Semanticapalzations that model the relationships
between learning objects using formal ontologiesili®& Lytras, 2005).

Ontology technigues have been applied to repasitari learning objects (Namuth, Fritz, King,
& Boren, 2005; Smrz, 2004; Snae & Brueckner, 200@ng, 2008; Zouaqg Nkambou, & Frasson,
2007). However, few research reports have discussmlogies of e-portfolios for reflection and
active thinking.

Ontology Represents Structures of E-Portfolios

Ontology is a science that studies explicit foredcifications of the terms in the domain and
relations among them (Gruber, 1993). In the gepbitbsophical term, an ontology is a specifi-
cation of a conceptualization (Gruber, 1995). him $emantic Web field, an ontology is typically
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a network of semantically related objects for acfjgedomain. An ontology allows people to
share common understanding of the subject domain.

According to Resource Description Framework (RDFBC, 2009), a primitive ontology is a
triple containing a subject, an object, and a pegdi(relationship) (see Figure 1a). Its special
form that represents the reciprocal relationshigrben two learning objects (dual subject and
object) is shown in Figure 1b. A large ontology &m entire domain is a composition of a set of
primitive ontologies. In this study, an ontologyai conceptual network of all related learning
objects that shows the semantic relationships ketvtee learning objects in the application do-
main.

Ontology is a powerful modeling approach; howewathout a domain analysis for particular
types of applications, the ontology approach resnairirtual philosophy, rather than a concrete
technique for common understanding sharing (Dewed@04). From the viewpoint of concep-
tual modeling theories, ontology is an object-daelmode| for the application domain (Wang,
1999). To build ontologies base
on the methodology progression, Subject Object
ontologies of e-portfolios must
present the object-oriented vision
The task of a domain analysis for

a.

K . Learning Reciprocal Learning
the construction of an ontology is object object
to actualize classes of e-portfolio b.
objects and their semantic rela-
tiOﬂShipS, as illustrated in the nex Figure 1: Primitive Onto|0gy.

section of this paper.

Research (Perkins, Jay, & Tishman, 1993a, 1993iia&@ul968) has made connections between
ontology and thinking that ontological expressiohslomain specific knowledge and thinking
processes can make significant contributions toltieg reflection. Although the real reflection
activities in the human brain remain by and largeeaigma, ontologies enable us to describe
thinking routines (Ritchhart, 2002) for reflectiprocess, and to make reflection visible as well as
teachable.

Ontological Categories of E-Portfolios Artifacts

for Integrated Reflection

To make ontologies sharable in a domain, it is itgra to categorize objects in the domain (Noy
& Hafner 1997). Categorizing e-portfolios artifacan be helpful for the design of ontological
structure of e-portfolio systems. The entire agglof an e-portfolio system is usually large. To
provide a large ontology visual and manageabledaiser, the entire ontology must be parti-
tioned. This is done through categorizing artéaand developing the dynamic and inheritance
relationships. A formalized generic category (@tanlearning-objects) of e-portfolios artifacts
can help a community in developing and sharingrit®logy, especially when the e-portfolio sys-
tem is incorporated into a global learning systetiawever, in the broader lterature, there is a
lack of formal ontological description of e-poritid artifacts. Next, we discuss generic e-
portfolios artifacts categories through a domamlgsis to identify and formalize fundamental
types of artifacts and their relationships invohsedhtegrated reflection.

Learning Subject

A learning subject is a meta-artifact that definadiscipline. It can have sub-subjects. A learn-
ing subject structure is a type of generalizationcsure. A typical order of the hierarchy of
learning subjects for an e-portfolio system is:
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* College/School
* Program

» Course

* Topic.

A learning subject can have its attributes andrifg@ms. In the interdisciplinary context, a
learning subject can inherit from multiple supebjeats. A topic is a primitive learning subject,
and is associated with a learning objective dyectl

Learning Objective

A learning objective is an artifact that describesieasurable learning outcome. Each learning
subject retains its learning objectives. Bloomohomy of education objectives (1956) is a
framework that has been widely used in all disogdi The original Bloom's framework includes
six levels of learning: knowledge, comprehensi@pliaation, analysis, synthesis, and evalua-
tion. Given the recent development in the knowdedgnagement field, the term knowledge is
no longer appropriate in this context. If knowledgnd comprehension are merged into one level
of learning, there are five levels of learning aiijees as listed below.

» Understanding — know, define, identify, be awdreete.
* Application — apply, formulate, explain, etc.

» Analysis — analyze, organize, resolve, etc.

» Synthesis — design, plan, recommend, etc.

* Evaluation — justify, criticize, evaluate, etc.

Rubric

A rubric specifies the criteria and standards &sessment, and is used to measure whether stu-
dents have achieved the learning objectives. Acigusually a table. The rows of table list the
criteria for the students’ work (e.g., assignmpriject, essay, etc.), and the columns of talile lis
the assessment standards (e.g., excellent, vedy good, poor, etc.). Teachers assess students’
work against the rubrics to maintain the uniforngfyassessment. Samples of various rubrics can
be found in (RUBRIC, 2009).

Assessment Instrument

An assessment instrument is a tool or techniquee@sure whether students have achieved the
learning objectives. For instance, a test thatadas quiz questions and/or questions for short
answers is an assessment instrument to evaluatbevistudents understand the topic. An essay
assignment or a textbook case analysis report ésaessment instrument for assessing students'
analysis competency. A technical assignment Bssessment instrument to evaluating students'
problem solving ability. A list of project requireents can be an assessment instrument to evalu-
ate whether students have reached the evaluasiomirig objective. A student self-evaluation
guestionnaire can be an assessment instrumerdlifitisg students' opinions on an instructional
method.

Student Work

Artifacts of student work are the major compondré-portfolios. Typical student work artifacts
are:

* a reading report;
* an essay or reflection report;
* a case analysis report;
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e an assignment;

* a project report;

* an exhibit; and

* a test or examination.

In a broad view, less formal student’s discussioi@® in collaborative environment can also be
artifacts of student work.

Assessment Qutcome

An assessment outcome artifact is a documentdtieamers' performance. At the elemental
level, an assessment outcome artifact can be aididl learner's examination paper. At the
collective level, a summary of assessment outcaapse an artifact to measure the effective-
ness of a course or program. In the educaticeature the use of assessment outcomes to im-
prove reflection is underreported. This is becareditional educational systems view the as-
sessment outcome is the end of education, andtdgiare and utilize much assessment outcomes
for iterative integrated reflection. Along withetlproliferation of e-portfolio systems, massive
assessment outcome artifacts are stored onlineseTartifacts provide valuable resources for
teachers to teach integrated reflection as wdbastudents to learn integrated reflection.

Reflection Dominant Model

Reflection is a thinking process more than simpdenorization and comprehension, and involves
a variety of cognitive processes, such as sumntexizadentifying general principles, exploring
various situations, reconciling options, monitorprggress, and so on. Although reflection em-
phasizes general thinking strategies and abikt@sss diverse situation, domain-specific know|-
edge guides sophisticated reflection (Ericsson &tsrh991).

Aram and Noble (1999) argue that the dominant nsodelearning and thinking are appropriate
to the stable and predictable aspects of orgamizaltife. To teach and learn integrated reflec-
tion, we need structured instruments or guidelioeseflection. Model is an important tool, if

not the only one, that compels integrated reflagidunne & Martin, 2006). While the ultimate
models of reflection in great managers’ mind migdttbe available, models can provide guide-
lines for integrated reflection. We refer modesteaching and learning integrated reflection to
as reflection dominant models. For instance, #asibn making model (Simon, 1976) taught in
business can help students develop reflection dismas of decision making. Students can apply
this dominant model to any managerial decisioralihusiness subjects and think about the deci-
sion making processes as well as the importars aflelata and information in decision making.

Reflection Query

A reflection dominant model can have questions, figaon queries, for students to instigate
reflection. A reflection query can be very genetfadr instance, the decision making dominant
model can have generic reflection queries sucH@s:is the decision making model related to
the cases you analyzed in many courses? Why hemecisions made in the cases you analyzed
successful or failed in the view of the decisiorking model? How do you interpret variation to
the standard decision making model? etc. A raflecjuery can also be specific to instigate re-
flection based on individual student’s work.

Clearly, reflection dominant models are generdbstoo instruments for teaching and learning
integrated reflection, and reflection queries goecsic instructions which highly depending upon
the teacher’s analysis on students’ reflectivekinin

453



E-Portfolios for Integrated Reflection

Construction of an Ontological Structure of E-Portfolios
for Reflection

An ontology of e-portfolios for reflection is a dksis of these eight categories (learning subject,
learning objective, rubric, student work, assessinstrument, assessment outcome, reflection
dominant model, and reflection queries) of e-ptio$cartifacts on the contingency of teaching
and learning integrated reflection. The synthpsigess is to formalize the relationships between
the e-portfolios artifacts of these categoriese ptemise of ontology is that generic semantics
commonly exist among the objects that could be fegeneral purposes of navigation and
search in the domain. In our case, these semaifdionships are used for general purposes of
teaching and learning integrated reflection. Rstance, in terms of inheritance relationships, a
top-levelSubject "has_a" low-leveBubject. In terms of dynamic relationships, @bj ective

"uses" aRubric. The generic dynamic semantic relationships betwtbe e-portfolios learning
objects are summarized in Figure 2. To focus maritegrated reflection, we choose the most
relevant portion of the ontology, as shown by theded parts, for our case study of design of e-
portfolios structure for integrated reflection.

Designing E-Portfolios for Integrated Reflection:
A Case Study

To learn more about ontological structure of efptios for integrated reflection, a project was
conducted to investigate the feasibility of desiyMe developed an ontological structure of e-
portfolios using the model discussed in the pre/section (see the shaded part of Figure 2), and
then implemented the structure on Chalk & Wire ¢éBlm2 (CW, 2009). Chalk & Wire ePort-
folio2 is a pioneer e-portfolio system which hagevidely used in Canada, the United State,
and other countries.

Assessment

Subject
Helee Instrument

Subject A

Rubric

Rubric R

Project

Figure 2: Ontology of E-Portfolios for I ntegrated Reflection.
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Objective
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Figure 3. Ontologcial Structure of ReThink on Chalk & Wire ePorfolios2 System.

We used the Chalk & Wire ePortfolios2 platformrgple ment a prototype of an extension shell,
called ReThink, for integrated reflection. Fig@&shows the inter-relational structure of the on-
tology at the top level of ReThink. We borrowed #rtifact types of Chalk & Wire eP ortfolios2
(artifacts in Italic in Figure 3) for this shelFor instance, we us&iib-Standards of Chalk &

Wire ePortfolios2 for reflection dominant mode\sy Portfolios for student work, etc. In addi-
tion, Chalk & Wire ePortfolio2 hasable of Content (TOC) andAssessments. These two special
types of artifacts are able to connect and genénatgeneric types of e-portfolio artifacts dis-
cussed in the previous section, as shown in Fguré/e used the functions TOC andAssess-
ment to implement the semantic relationships betweeretportfolios artifacts for integrated re-
flection. Note that the Chalk & Wire ePortfoliogstem must link &OC to aRubric(s). Al-
though Figure 3 does not incluBkebric in order not to dilute our emphasis on integratfidc-
tion, one needs to create a rubric for a TOC inHe&T

As an example, we present the features of the suppreflection in the learning subject of busi-
ness. This is merely to demonstrate the appraatathing and learning integrated reflection
through the use of e-portfolios discussed abovendiufor discussion of the pedagogical design
which is a topic independent of this study. Figlrghows the creating of reflection dominant
models througtsub-Standards in ReThink. Figure 5 shows the creating of reitacqueries
throughQuestions in Frame of TOC. One can also create reflection querieResource in

Frame. The example in Figure 6 shows that the studexst eveating an e-portfolio artifact for a
reflection assignment which was linked to f@C. He was able to view the reflection queries
for the reflection assignment. Once the studemtpteted his reflection e-portfolio artifact, the
TOC setAssessment for the teacher to generedeident Results as an assessment outcome.

The following primary lessons have been learnehfiite design of this prototype of shell.
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aPortfolio

Logout My Profile Change Password — Get Help

Edit Standard Exit|

Title: |Integrated reflection

Descriptian: Integrated reflection is higher-order thinking cross ;I
the boundries hetween courses and disciplines=.

[}
Far indents, use spaces st the stark of & line, For a bullst, use a dashi-}, To underline a word enker an undetline {_) before it, For bold enter an
asterisk{*), for italic enter an exclamation(!).
Change |
Section Title Description and Linkages Actions
1 Critical Critical thinking is a reflection thinking process to understand judgermnent and decision 2= ’Q‘
thinking making in day-to-day life. R —

(Mo linkages to rubrics)

Links to TOC 113: Integrated Reflection TOC
Home

Add a Section

Figure 4. Creating Reflection Dominant M odels through Standards.

(1) On the learning side, e-portfolios provide afget environment for students to view their
portfolios online to learn what they have learaed think about the way they think. For learn-
ing, the major difference between e-portfolios anthe course-based teaching systems is that e-
portfolios shall be the source for the developnaérife-long learning ability cross the dimen-
sions of time, courses, disciplines, and positions.

(2) On the teaching side, reflection dominant medeld reflection queries are high-level infor-
mation and codified knowledge of teaching reflagtend can be shared by the teaching commu-
nity. This prototype has shown that e-portfolies ®e an integrated teaching tool, which has not
been widely implemented in the e-portfolios comrtyni

(3) The ontology is a platform independent tooldgstem design. Individual e-portfolio system
may have its own way to implement it, as demonstrat our case study.

(4) Teaching and learning integrated reflectionulgh e-portfolios is by no means at no cost.

To connect an e-portfolio artifact to the ontologge must define its relationships to other arti-
facts in accordance with the semantics definedhdyhtology. The more relationships are de-
fined, the better the e-portfolios are shared bydbmmunity.

To test a design of artifact like this prototyggerous independent experiments must be con-
ducted to verify whether such an e-portfolio-batseathing tool is effective for integrated reflec-
tion. This case study has its limitation in tha bntological model and the prototype have not
reached practical trials beyond the design expeeieiClearly, while this study makes no claim to
the validity of the proposed approach, it doesraifeoriginal idea of teaching and learning inte-
grated reflection though the use of e-portfolidhis study has made its initial contribution to the
accumulated weight of empirical evidence for eshinlg the validity of this approach.
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Edit Frame in Page Layout
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Contents

Section: Home

Heading: IP\eﬂectiDn Dominant Model: Decision Making Model
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IF you supply & heading, it will show when the student is
entering the portfolio, and also in the portfolio itself, and
the student will not be able ta alker the heading, IF you
leave the heading blank, the student will be able to
supply ane, o to lzave it blank,

IF you check this box, the heading and any question you
enter will sppear in the portfolio kself, IF you uncheck it
the heading will appear anly to the student when editing
the portfolio,
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portfalio, IF wou uncheck the ‘include in portfalio’
checkbox, do not enter a question,

Any description you provide is visible only ta the student
while entering the portfolio. 1t does not show up in the
portfolio itzelf,

Figure 5. Creating Reflection Queriesin TOC Frame

My Assessments | My Portfolios My Results

Portfolio

Portfolio: Example

Theme: Generic Theme 7 TOC: Integrated Reflection TOC

| aPortfolio

Image Gallery Artifact Library IAssessmsms ~| Admin
i, 1

Edit Details_ | Exit |

Last Modified: 30 Nov 2008 10:36:56

ePortfolio

Home
NModel

What have you leamned from business cases of success and failure in terms of

decision making process?

Page Information

1 Related Standardis)

1 Rubries for ¢ nentis)

Paortfolio Preview Add Content

hatk & Wire™ All rights reserved

Reflection Dominant Model: Decision Making

Share Page

Portfolio Preferences  Submit Assessrment

Lichalk & wire ©

Figure 6: Creating a Reflection E-Portfolio Artifact

Conclusion

The competence of e-portfolios depends not onkherabundance of artifacts, but also the effec-
tiveness of the use of e-portfolios for active terag. This paper recognizes a lack of applications
of e-portfolios for integrated reflection beyondicse-based teaching and assessment, and pro-

Wang
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poses a framework of ontological structure of efpltios for integrated reflection. The ontologi-
cal model is based on the premise that integrafiettion is teachable through e-portfolios. The
ontological model places the focal points on reitecdominant models and reflection queries,
which are normally missing in e-portfolio applicats. It adds explicit relationships between the
e-portfolio artifacts that would make integratetieetion more visible. An ontology can be a
teacher’s teaching tool for teaching integratetotibn, or student’s learning tool for active
thinking cross the curricula. Technically, thiadst has primarily focused on the semantic as-
pects of e-portfolios for integrated reflectionddms shown the approach of e-portfolios to e-
learning.

As an example, we have implemented the ontologitatture of e-portfolios through the use of
Chalk & Wire ePortfolio2. Our preliminary casedtihas shown new challenges for all parties
involved in the e-portfolio community. For educatl institutions, there is an organizational
need to develop ontologies that contain semaritcnmation about integrated reflection in vari-
ous domains. The ontologies should be maintairtatriepresent the currency of integrated re-
flection. For e-portfolio systems developers, nieshniques and tools are imperative to develop
comprehensive uses of e-portfolios beyond assessamdrshowcase. In our view, the ontologi-
cal model proposed here can practically be used-furtfolio systems development. For teach-
ers, new skills of teaching integrated reflectiom eequired. They must clearly understand onto-
logical structure of teaching integrated reflectiand transform unstructured reflection activities
to structured tasks based on their own ontologizatture of integrated reflection. For students,
applications of e-portfolios for integrated reflentwill be a new challenge of e-learning. In the
long run, e-portfolios will be indisputable effetitool for active learning.
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