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Abstract. In this paper, we present the feedback process wéb-enabled concept mapping learning environmefgrred to as
COMPASS. Different forms of feedback (text-, graahi and dialogue-based) are supported and multiéemative, Tutoring and
Reflective Feedback Components (ITRFC) are avaiablterms of delivering individualized feedbatke ITRFC aim to stimulate
learners to reflect on their beliefs, to guide &rtdr them towards the achievement of the learointgomes addressed by the concept
mapping activity, to inform them about their perfemce and to serve learner's individual prefererares needs. The adaptive
functionality of the feedback process is basedeanmner’'s knowledge level, preferences and intemadiehaviour and is implemented
through (i) the technology of adaptive presentatibat supports the provision of alternative fornfsfeedback and feedback
components, and (ii) the stepwise presentationheffeedback components in the dialogue-based fdrifeemback. Moreover,
COMPASS gives learners the possibility to have mbmiver the feedback presentation process by ngakia desired selections.

1 Introduction

Feedback is considered as a key aspect of leaamdginstruction (Mory, 1996). Effective feedbacknaito (i)
assist learners in identifying their false belidigcoming aware of their misconceptions and inaaeigs, and
reconstructing their knowledge, (ii) help learntvsdetermine performance expectations, identify twhay have
already learned and what they are able to do, adglj their personal learning progress, and (iippsut learners
towards the achievement of the underlying learmgjogls (Mory, 1996; Mason and Bruning, 2001). THaegback
should guide and tutor learners as well as stirawdat cultivate processes like self-explanatiolfsregulation, and
self-evaluation, which require reflection (Chi dt, 4994). Moreover, feedback should be alignedmash as
possible, to each individual learner’'s charactiesstsince individuals differ in their general &kjlaptitudes and
preferences for processing information, constrgctireaning from it and/or applying it to new sitoas (Jonassen
& Grabowski, 1993).

In the field of computer-based concept mappingemdyg developed environments attempt to embed arseh
for feedback provision. Specifically, in the Reaaole Fallible Analyser (RFA) (Conlon, 2004), feedbkds
provided about the quantitative score of learnar&p accompanied with explanation of how the scembtained.
For concepts and propositions that learner beli¢hras have not been properly credited, a dialogetsvéen the
RFA and the learner could begin. Also, hints conicey missing concepts and links as well as incorrec
relationships are provided. The system propose@ilmpolino et al. (2003) provides hints (feedbackngis defined
by the expert) about specific errors such as ngssiropositions. In (Chang et al., 2001), the systgines
appropriate hints after the analysis of learnerdpnthe hints concern specific types of errorsamdprovided in the
form of partial propositions (e.g. for an incorrecncept the hint has the forrBytesare the basic measurement
unit of ???). The networked knowledge mapping systentsiéh and O’ Neil (2002) provides knowledge of
response feedback (i.e. a list indicating whettaeheconcept on a map needs a little, some oraf iatprovement)
and adapted knowledge of response feedback (eesame information as knowledge of response congitad
with information about how student had improved lis’lher map since the last time s/he got feedback &
description of the most useful way to use this imfation). From the literature review, it becomewiobs that
feedback in the aforementioned environments haslynan informative and guiding orientation and agdred to
specific common errors identified on learner’'s aptcmap after the comparison of learner’'s map withexpert
map. Moreover, none of the systems takes into axtdearners’ individual differences.

In this line of research, we developed COMPASS (&phMaP ASSessment & learning environment) which
provides feedback aiming to inform learners abbeirtlearning progress, guide and tutor them indiection of
enriching/reconstructing their knowledge, suppeftection and accommodate their learning needspagferences.
To this end, COMPASS supports various feedbackddira. text-, graphical- and dialogue-based faang multiple
feedback components (i.e. Informative, Tutoring &adlective Feedback Components (ITRFC)). In diakbased



form, the ITRFC are structured in different lay&wssupport the gradual provision of the right antoofnfeedback
information. The adaptive functionality of the feedk process is implemented through (i) the tedmpolof
adaptive presentation that supports the provisfadhealternative forms of feedback and feedbackmmnents, and
(ii) the stepwise presentation of the feedback camepts (in dialogue-based form). Learner's knowtetkyel,
preferences and interaction behaviour are usedsasirae of adaptation. Additionally, learners hthwe possibility
to intervene in the feedback presentation processetecting the preferred feedback form and compiona
accordance with their own perceived needs andeatesiihe rest of the paper is structured as folldw&ection 2,
an overview of COMPASS is presented. In sectioth8,feedback process is described in terms of iffiereht
forms of feedback supported, the ITRFC provided,ataptive functionality of the feedback procestthe learner
support and control offered. The paper ends wighntiain points of our work and our near future plans

2 An Overview of the COMPASS Environment

COMPASS (available ahttp:/hermes.di.uoa.gr/compass a web-enabled concept mapping learning enwisnt,
developed at the Educational & Language Technoldgporatory of the Department of Informatics &
Telecommunications at the University of Athens. G@ABS aims to assess learner's understanding asawelb
support the learning process by employing a vargtyoncept mapping activities, applying a scheroe the
qualitative and quantitative estimation of learaeknowledge and providing different informativetoring and
reflective feedback components, tailored to ledsnedividual characteristics and needs (Goulilet2004b).
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Figure 1. The main screen of COMPASS. The Working Areagmtsa concept map constructed by a learner ioahtext of a construction
task supported with a list of concepts and relatigus. The specific task is one of the activitissvjgled in the context of the learning goal “The
Computer Architecture”.

Based on the learning goal that learner selectgshadorresponds to a fundamental topic of the subjeatter,
COMPASS provides various activities, addressingcifigelearning outcomes. Depending on the outcontles,
activities may employ different concept mappindgsasuch as the construction of a map, the evaluatrrection,
the extension and the completion of a given maph ed these tasks provides a different perspectfviearner's
understanding (Ruiz-Primo & Shavelson, 1996). Ttecept mapping tasks are characterized along ateifeess
continuum from high-directed to low-directed, basedthe context of the task and the support praviddearners;
learners may have at their disposal a list of cptecand/or a list of relationships to use in thektand/or may be
free to add the desired concepts/relationships. Phevided lists may contain not only the required



concepts/relationships but also concepts/relatipsshat play the role of distracters. In Figuréhls main screen of
COMPASS is shown. It consists of (i) the menu araltar, which provide direct access to severalifees such as
the provision of feedback and the analysis of tteg nand (ii) the Working Area, on which the centrahcept (in
case of the construction) or the working map (coestd by the teacher) (e.g. the map that learhexe to
evaluate/correct, or extend or complete) are pteden

Depending on the attributes of the activity, leasye€oncept map may be assessed either automwgtiowll
COMPASS, or by teacher or by peers through the PESFA (PEer and Collaborative ASSessment Environment)
environment (available at http://hermes.di.uca@@@pecasse). The analysis of the map (i) is basedhe
assessment of the propositions according to spexifieria concerning completeness, accuracy, flufigr missing
out and non-recognizability, (i) results into tidentification of specific error categories, and (6 discriminated in
the qualitative and the quantitative analysis. §balitative analysis is based on the qualitativarabterization of
the errors and aims to contribute to the qualieatilagnosis of learner’'s knowledge; that is ledsnercomplete
understanding/beliefs and false beliefs. The qtetite analysis aims to evaluate learner's knowdeldyel on the
central concept of the map and is based on thehigeggsigned to each error category as well aadb eoncept
and proposition that appear on expert map. The h®igre assigned by the teacher and reflect theceegf
importance of the concepts and propositions as agetif the error categories, with respect to thenieg outcomes
addressed by the activity. In this way, the teadies the possibility to personalize the assessmetess. An
analytical description of the assessment schemerpocated into COMPASS accompanied with an exangple
given in (Gouli et al., 2005). The results deri¥eain the map analysis are represented to learneaa appropriate
form during the feedback process.

3 The Feedback Process in COMPASS

The feedback provided in COMPASS aims to servequees of assessment and learning by (i) infornr@agkrs
about their performance, (ii) guiding and tutoriegrners in order to identify their false beliefiscus on specific
errors, reconstruct their knowledge and achieveiipdearning outcomes addressed by the actiskt and (iii)
supporting reflection in terms of encouraging leasnto “stop and think” and giving them hints onatvko think
about. Different forms of feedback are supportethwespect to the addressed learning outcomes earder’s
preferences: text-based, graphical-based and dielbgsed form. Multiple Informative, Tutoring an@flRctive
Feedback Components (ITRFC) are available duriregféiedback process in an attempt to stimulate éegrto
reflect on their beliefs, to guide and tutor theawards the achievement of the learning outcomesftom them
about their “current” state and to serve learnardividual characteristics. Below, we discuss inrendetail the
available ITRFC, the dialogue-based form of fee@éb#ite adaptive functionality of the feedback psxand the
learner control and support offered during the efation of the activity.

3.1 Informative, Tutoring and Reflective Feedback Conambs

The term ITRFC refers to the different componeritéeedback, which exploit various feedback typgsoreed in
literature and offer different levels of verificati and elaboration in order to serve learners'viddial preferences
and needs. The ITRFC are classified in the threglfack types, presented in Table 1.

Feedback Feedback Component Available in ...
Type
, Correctness-Incorrectness of Concept/Propositidiyge of | 1€xt-basedorm of feedback (see
Informative ) . Figure 2).
. Error (CI-TE):informs learner whether his/her represented _
f';u][ns o concept/ proposition is correct/ incorrect, anddase of a false Graphical-basedorm of feedback. The
inform belief (i.e. proposition) which is the type of treor. learner's map is graphically annotated;
learner about different annotations are used for each
the error category and for complete-
correctness of accurate propositions.
g'nsé Cvgr and Dialogue-basedorm of feedback
(available at stage 1, see next section).




his/her

Correct Proposition (CP3upplies learner with the correct

Dialogue-basedorm of feedback

performance proposition represented on expert map. (Si\(/:attiiéa:]kile at stage 1 or 3, see next
Expert Map (EM)supplies learner with the expert map itself. | Graphical-basedorm of feedback.
Performance Feedback (PFforms learner about his/her Text-basedorm of feedback.
current state, that is (i) learner's knowledge le@i@ learner’s Graphical-basedorm of feedback
incomplete understanding and false beliefs, @grher’s depicting learner’s progress during thg
performance during the elaboration of the actiyitg. the progress | elaboration of the activity.
of learner’s knowledge level, as this is recordéérsthe map
analysis), and (iv) statistics such as the numli¢intes that map
analysis performed, the number of times that feeklbas asked, the
total time spent for the accomplishment of thevitgitask, the
learner’s preferences on feedback components dthieg
elaboration of the activity.
Tutoring Feedback Units (TFU3upply learners with learning | | ext-Dasedorm of feedback.

. material for the concepts represented on expert aratior the Dialogue-basedorm of feedback
Tutoring concepts included in the provided list of concepte TFU are (available at stage 2, see next section).
aims to tutor | Structured in two levels: the learning goal levabahe activity level,
learner by The material of the learning goal level is availalir all the
enabling activities for which the specific concept is regneted whilst the
him/her to material of the activity level is available only the specific activity.
review The TFU are associated with various types of kndgdemodules
learning such as a description or a definition of the coriegyer
material consideration, an image, an example, a counterel@mgask or a

relevant to the|
attributes of
the correct

case. The different types of knowledge modulesagarve
learners’ individual preferences and to cultivatélls such as
critical thinking, ability to compare and combinkeanative tutoring
feedback units etc.

concept

proposition Explanation of the Proposition (ERkplains why the false beligfLi2logue-basedorm of feedback
(proposition) is wrong or why the correct belietisrrect. (s?e\(/:atlill)a:gle atstage 2 or 3, see next
BP-RW Belief Prompt-Rethink Write (BP-RWdonsists of (i) | Dialogue-basedorm of feedback
learner’s belief in order to bring learner “in fraf of his/her belief (available at stage 1, see next sectiory).
and encourages him/her to rethink his/her belief] &i) a prompt to

Reflective write any keywords and/or explanations concernirsghier belief.

aims to Reflective Questions (RQyive learner hints, in the form of Dialogue-basedorm of feedback

promo_te questions, to rethink and correct the identifielséabelief (available at stage 2, see next section).

reflection and | (proposition). The RQ may refer to the errors idiéed (error-

guide related RQ) or may model a human teaching strat€gjlins, 1987)

learner's (inquiry-related RQ). The form of the error-relatBe is

thinking, differentiated according to the error categorieatimay be

gxplore identified on map. For example, an error-related RQy ask

situational learner to rethink the relation between the twoaapts or the

cues an_d position that a concept is placed or how a concgpt be added to

underlying the map. The inquiry-related RQ may give learnepasequence of

meanings his/her false belief and prompts him/her whethke shsists on

relevant to the| his/her belief or may suggest an incorrect hypdthasd ask learne

%rfort.f. g to think what could be happened or may ask learmeonsider an

identifie

alternative prediction, etc. The inquiry-related R€2 available for
specific propositions that the teacher anticipata®rs/false beliefs
from his/her experience and aims to bring learnamfeconting with

information that help him/her to rethink his/helibé

Table 1: The Informative, Tutoring and Reflective Feedbackponents available in the feedback process.



Analysis of the Map =3 x|
Your map was analysed in comparison to the expert map, which represents 13 concepts and 16 propositions, The results of the analysis are available in bext-based and}
or graphical-based form. With respect to your preferences, the results are presented in text-based form. However, if you wish, you can select the graphical-based
Form by activating the corresponding buttan,

The assessment of your map is based on the Following criteria, Choose one ‘four map represents 13 concepts and 15 propositions,
of the criteria to see the results, Choose one of the Following to see a detaled fee dback,

Accurate Concepts: 1013
Complete & Accurate Propositions: 9/15
InAccurate Concepts

Misplaced concepts (wrong positionflevel): 3/13
InAccurate Relationships/Propositions

Incorrect relationship: 115
Superflucus Relationships}

Complete & Accurate Concepts and Propositions
InAccurate Concepts

InAccurate Relationships/Propositions
Superfluous Concepts

Superfluous Relationships/Propositions

positions: 5§15
COMPLETENESS OF CONCEPTS AND PROPOSITIONS

Completeness of Concepts The realtionships between the Following concents, represented in your map, are
Completeness of Relationships in Propositions charackerized as superflugus and should be deleted as these concepts should

not be related.
MISSING PROPOSITIONS

- Input Units", "Manitar'
NON-RECOGNIZABLE CONCEPTS AND PROPOSITIONS - 'Central Processing Unit' , Information’

- 'Dutput Units', 'Kepboard'

- 'Input Units', 'Hard Disk!'

- 'Storage Units', 'Information’

oK | Graphical Analysis |

Figure 2. The results, in text-based form, derived fromahalysis of the learner's map depicted in Figur€He learner has selected to see the
results concerning the criterion of “Accuracy ofpResented Concepts and Propositions” (left windan§i more specifically the results for
superfluous relationships/propositions (right upaaw). The corresponding CI-TEs are presentedamight bottom window.

3.2 Providing Feedback in Dialogue-based Form

In dialogue-based form, the available feedback amepts are structured in different layers with eesgo the
stages of the dialogue process and a stepwisenpadisa of the components is realized, followingithHayered
structure. The stepwise presentation aims to peogighdually the appropriate amount of feedbackrin&tion to
each learner, and enable learners at each steqphaitehe feedback information and return to hés/boncept map
in order to correct the identified false belief. @ basis of the qualitative characterization afhe proposition
represented on learner's map after the map anatheislialogue between COMPASS and learner is| b

e if a proposition is characterized esmplete and accuratnd the teacher has defined that it should beagqd
by the learner, then COMPASS presents learneriefoehd asks him/her to give a description of theaepts
included in the proposition and explain in few wordhy s/he believes the specific proposition (@ of
BP-RW) (stage 1). After the learner saves his/lescdption, an explanation of the proposition dedfirby the
expert is available (provision of EP) (stage 2)eTéarner has the possibility to change his/hecrifgon as
many times s/he wishes.

o if a proposition is characterized asn-recognizableCOMPASS informs learner about the concepts arttéor
propositions that were not assessed (provisionl6éFE}, provides the concepts/propositions from éxpert
map that could substitute the non-recognizable @pexssision of CP) and asks learner to rethink/ectrthem
(stage 1).

o if a proposition is characterized imaiccurate (inaccurate-superfluoyshe dialogue is carried out in 3 stages.
0o Thel® stageaims at enabling learner to rethink his/her bslaid getting into a self-explanation process in

order to identify any errors made mainly by accidefhus, COMPASS informs learner about the
inaccuracy of the concept or the proposition urtdasideration and asks him/her to describe in fende/
the concept(s) included in the proposition (pravisof BP-RW).

o The 2" stageaims to (i) guide learners and redirect their kiig by giving them a hint, and (i) tutor
learners by enabling them to review learning mateglevant to the inaccurate concepts/propositiéis
the beginning COMPASS gives learner hints in thenfef questions on the basis of the error idertifie
(provision of error-related RQ). For example foe ffroposition “Input Units are used for extractbagta”,
depicted on the map of Figure 1, which is charaédras inaccurate (incorrect relationship errtirg
following error-related RQ is provided: “Do you Hgabelieve that the concepts [Input Units] and {&]a
are related with the specific relationship, formitig proposition [Input Units] are used for extiagt
[Data]?”. Following, the learner may select to el up with inquiry-related RQ (if there are avalkgbor
has the possibility to select for study the avadatitoring feedback units (TFU). In the latter eathe



selected TFU in conjunction with the correspondargpr-related RQ are provided. Each TFU may be
accompanied with additional material and explametid-or example, for the aforementioned proposiiion
the learner selects to follow up with inquiry-réldtRQ, the following RQ is provided “You believeath
[Input Units] are used for extracting [Data]. Ifig true then with the Mouse, which is an Input tUnie
could extract Data. How is it possible to extraetd®dusing Mouse? Do you insist on your belief?"eTh
inquiry-related RQ are defined for specific propiasis that the teacher anticipates errors/falseetseirom
his/her experience and are presented followingeespecified order (defined by the teacher).

o The 3 stageaims to inform learner about the correct beliefl &m provide explanations of why his/her
belief is incorrect. COMPASS provides learner withe correct proposition(s) (CP) and with the
explanation of the proposition (EP) (if supported).

In each stage of the dialogue, learner is freehtmose any of the already provided system’s propdsam

previous stages. An example of the stages of #leglie is depicted in Figure 3.

« if a proposition isincomplete or missinghe dialogue is generated in 2 stages similahéo?® and the
stages mentioned above (the inquiry-related RQilae@&EP are not supported).

£ Inaccurate Concepts/Propositions
Selest an inaccurate concept or proposition in order to see the
available feedback. At each stage of the dislogue, you can
revisit pour map for making any changes or continue the dislogue

=10l

% Adaptiviy On - € Adantivi Off

JSII=TES

el e o bls ol e e (e e s b e see the & Adaptiviy On ¢ Adapivity Off
e e e e Could you describs in & paragraph the concepts included in the proposition and eason your belief? gdan‘

Infomation ‘eyboard, mouse, fioppy disk and hard disk are input dnits Of the computer, ;te‘a“g“e “ouinsist that: Input Units ars used for extracting Data

eyboard 3t are the same with informatian tad Couid pou describe in @ paragraph the coneepts included in the propesition and reasan your belief?
Monitor e

Input Units like Hard Disk.

Storage Lnits are wsed for storing Infermation

(Cenral Processing Unit s used far procsssing Information
ting Data

Output Ui e Keyboord
Input Units ke Monitar

Rl save Desciption . Conlinue Didlogue

“wilh tespect to your knowledge level, the following feedback lypes are avalable
Yo can chonse Ko study ary of these of to see and think the eflective question. Afteswards, you can
fevisit your map in order to corfect it o continue with the next stage of the dislogue:

=yboard, mouse, floppy disk and hard disk are Fput Lrits of the computer
ata are the same with information.

), 5=ve Descipiion -1, Continue Dislogue

ion
I it espect to you knowledge level, the following feedback types are avallable.
ou can choose fo studp any of these o to se= and think the reflective question Aftemnards, you can
evisi pour map in order to cormect it or contine it the niext stage of the dislogue.

Definition 3 Whal is Inpul Unis
Example Input uris are.
Definition What i Data? Definition ‘What is Input Uniits
Example A sxampie of Data Exanple Input uits are
Definition Whe
) Rellestive Guesiions g Fedbacl Tvpss Eroipe :

£ Inaccurate Concepts/Propositions
Select an inaccurate concent or proposition in order to see the
available feedback, At each stage of the dislogue, pou can
revisit your map for making any changes or continue the dislogue
with the avallsble choices. With blus colar are respesented
the oocepts/propositions that you have alieady selsctsd

D Reflsctivs Qusstions |

 Feeduack Topes

& Adzptiviy On € Adaplivity Off

Yo insist tat: Input Urits ate Used for sitiacting D ata
Could pou desciibe in @ paragraph the concepts included in the propostion and reason your belief?

Kepboard
Monitor

Infarmation

Input Lirits like: Hard Disk

Storage Units are used for storing Information

Central Pracessing Unit is used far processing Information
ac

utpu Urits ke Keyboard
nput Urits fike Manitor

=yboard, mouse, foppy disk and hard sk are INput Lt of the computer
ata are the same with information.

R 5eve Desciption X, Continue Dislogue

x
R <5 o Ealcdstes the xpeinsse: i an SKEST j

“wiith respect to your knowledge level, the following feedback types are available.
“Yiou can choose 1o study any of these of to see and think the reflective question. Afterwards, you can
fevisit your man in order to corect it or continue with the ned stage of the dialbgue.

Definition “what is Input Urits
Example Input urits ore
Definition “what is Data?
Example

Feedback Tipss

() Reflective Questions

Uppose that we want to wiite a program which cacUlates the expenses of an excurs)
. The program needs as Fput the folowing data: (i) the cost for transport, (i) the ©

st for accomodation and (i) the cost for food, The oUtcome of the programm is the |
formation, which concerns the tatal expenses of the excursion.

Do you really befieve that the concepts [Input Urits] and [Data] are related with the s

s et | il adstonaMatenal | 3 contiue Didogue |

The: corect answer(s) for the represertation of the ©
ncepts [Input Units], [Data] Is:

Conieet&nsie)

i Expert Explaniation

Input Urits are used for inserting Data

llowing data; (i) the cost for transpart, (i) the ¢
‘or food. The outcome of the programm is the i
wpenses of the excursion,

: [Input Units] and [Data] are related with the s =

il 2ctiiona Material i Continue Dislogue |

Figure 3. The stages of the dialogue for Inaccurate Cos¢egipositions. For the false proposition “Inpuitsiare used for extracting Data”,
which is depicted in Figure 1, the learner in tingt Stage of the dialogue has given a descripifche concepts included in the proposition and
has chosen to Continue the Dialogue. Then theablaifeedback types, with respect to his/her kndgéddevel, are presented (first figure at the
left). Following, the learner has selected to sttidyknowledge module “An example of Data” anddbeesponding TFU in conjunction with

the error-related RQ are presented in the secguodefiat the right. Afterwards, the learner has ehds continue the dialogue and the correct

answer for the specific proposition, with respedtis/her preferences, appears (centred figure).

3.3 Supporting Adaptation in the Feedback Process

The adaptive functionality of COMPASS is reflectiedthe personalization of the provided feedbaclorider to
accommodate a diversity of learners’ individual refcteristics and is implemented through (i) thehtexdtogy of



adaptive presentation that supports the provisforanous alternative forms of feedback and fee&t@mmponents,
and (ii) the stepwise presentation of the feedbmmkiponents in the dialogue-based form of feedb&glecific
learner’'s characteristics, which are maintainedearner model and recorded either through learrat&raction
with the system or defined by the learner expliciire used as a source of adaptation. In partictila learner
model keeps information on learner’'s knowledge llgmeferences on different feedback forms and aomepts and
interaction behavior (i.e. the times that the leanander consideration has selected specific feddftams). The
learner model may be accessed and modified byedmmér at any time during the interaction and istinaously
updated in order to keep always the “current stafehe learner.

The presentation of the results derived from the araalysis is differentiated according to learnersferences
and interaction behaviour. Initially, based on tesits preferences, the map analysis results aepted either in
text-based or graphical-based form. However, thenler may select to see the results in the aliem&irm (i.e.
graphical- or text-based). The system keeps trdckearner's selections, which constitute his/heteiaction
behaviour and tailors the feedback presentatiom torlearner’s interaction behaviour.

The dialogue-based form of feedback is supportdteeiinsolicited (with respect to the learning outes of
the concept mapping activity, the teacher defifiebe specific form of feedback would be availalbde)solicited
(learner has the possibility to define his/her grefice to the specific form of feedback if s/hehwsy. Moreover, in
the dialogue-based form of feedback, the learrertsnvledge level and preferences are used as the snaice of
adaptation during the provision of feedback comptmeof the ¥ and the ¥ stage of the dialogue. More
specifically, in the initiation of the learner madihe learner has the possibility to define ifytiie knowledge level
or the preferences or both will influence the adaph process. COMPASS incorporates various stiegeg order
to determine the feedback components that shoulgresented, depending on the sources of adaptdtian.
example, in case only the knowledge level is usedaasource of adaptation, the following stratedmsthe
provision of the feedback components of tAestage are applied:

e Strategy Aaims to tutor learners with low knowledge levglgroviding them appropriate learning material. To
this end, if learner's knowledge level has beerluatad as low/average on the concept mapping agtivien
the available tutoring feedback units (TFU) areviited; learner is encouraged to select and stuayaddrthe
available TFU and then return to his/her map ireotd correct the identified error(s).

e Strategy Baims to guide learners with high knowledge lemebrder to rethink their false belief. To this eifd
learner’s knowledge level has been evaluated dsdrigthe activity, then reflective questions arevjaied; the
learner is encouraged to spend some time thinkiagyuestions provided and return to his/her magrder to
correct the false belief.

3.4 Learner Support and Control

Having as an objective to support learners duttiregetiaboration of the activity, the following feedl components
are available for study: (i) the expert map (EMhge(availability of the expert map depends on threcept mapping
task and the decision of the teacher accordingdgddarning outcomes of the activity), and (ii) eational material
(TFU) for all the concepts represented on expep arad/or the concepts included in the provideddfstoncepts.
Moreover, as it is considered essential to alloarriers to play an active role and take control dieir own
learning in order to meet their needs and prefa®nCOMPASS gives learners the possibility to éijspnalize the
feedback process by accessing and initiating/upgatieir learner model in terms of the feedbackseméation
parameters (e.g. feedback form for presenting déisellts derived from map analysis, preferences entyhes of
feedback components, preferences on the chardicteitbat could be used as source of adaptation),(@ have
control over the feedback presentation processytime during the interaction with the environmégtselecting
the preferred form of feedback and by intervenimghie stepwise presentation process of the dialagueder to
activate the desired stage and select the desisztbéick components. Also, at any stage of theglialdearner has
the possibility to inactivate the adaptation of thedback process.

4 Conclusions and Further Research

In this paper, we presented the feedback proced®2d€OMPASS environment. The discriminative chinastics
of the feedback process are: (i) the different fowhfeedback supported (text-, graphical- andodiaé-based), (i)



the provision of multiple Informative, Tutoring arReflective Feedback Components (ITRFC), which eerv
processes of informing, guiding/tutoring and reflet, (i) the adoption of reflective feedback comments that
encourage learners to “stop and think” and giventhints indicating potentially productive directfor reflection,
(i) the different knowledge modules of the tutayi feedback components that support learners wiffarent
preferences and aim to cultivate various skillg) {he structure of the ITRFC in multiple layersdatheir stepwise
presentation that supports the gradual provisiorieetlback and enables learners to elaborate oriettback
information and return to their map in order torect any errors, (v) the adaptivity of the feedbackcess that
interweaves the gradual provision of the ITRFC vtite adaptive presentation of alternative formgeefiback and
feedback components, accommodating learners’ krigeléevel, preferences and interaction behaviat, (&) the
learner support and control offered over the feekllqarocess. A preliminary evaluation of the feedbpoocess
during its implementation phase (performed on atdéich number of subjects and in a simulated enviremtn
revealed that the incorporation of multiple ITRR@Idheir structuring/presentation enabled the nitgjof learners
in reviewing their maps, reconsidering their baliahd accomplishing successfully the concept mapaisk (Gouli
et al., 2004a). However, a comprehensive evaluaiody is in progress in order to investigate savisisues such
as the effectiveness of the feedback process initgpachievement, in supporting processes of ggitlitoring and
reflection, and in accommodating learner’s indiabdifferences.
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