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Abstract: The paper investigates the potential of usinggets-
based reflection amplifiers in e-learning coursd®eflection
amplifiers are structured opportunities for studetat examine and
evaluate aspects of their learning experience.péper deliberately
chooses a non technical viewpoint. It takes thehes' voices as a
starting point. The study reports the results cuavey that asked
Open Educational Resources course creators abeiuoginions on
different types of reflection amplifiers. The oomeces demonstrate
that several reflection techniques are recognizetl ecknowledged
by these practitioners as being of relevance feir tbourses. Yet,
practical application in their courses is quiteeraResults of the
survey are subsequently used to inspect possibi&ilootions of
widgets technology to the implementation and dissation of a
selection of reflection techniques. The set-up of experiment
intended to test feasibility and relevance of widggased reflection
amplifiers is eventually outlined.
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1 Widgets for reflection

This article is positioned at the cross-sectioaroemerging Internet
technology (Web 2.0) and a pedagogical trend (tbeption of reflection
and meta-learning). It precisely questions the atiocal potential of a
junction between a new breed of software applicaticalled widgets with
the call for more reflection in learning.

1.1 Reflection
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Reflection is an active process of witnessing oog/a learning
experience and evaluating it on different aspéslective practice (and
akin notions like "learning to learn”, "meta-leargi and "meta-cognitive
development") is a significant topic in educatiow d@raining (Schon,
1983). Meta-analysis (Hattie, 2009; Marzano, 19%a@ng, Haertel, and
Walberg, 1990) rank reflection amongst the stronglsiential factors of
learning. Its potential concurrently applies to émhancement of the
domain-specific knowledge and the knowledge ablweiself-as-a-learner.
Reflection is claimed to promote deeper and mdexgve learning both
in regular classrooms (Watkins, 2001) and in eLiegreettings (Means,
Toyama, Murphy, Bakia, & Jones, 2009). It is geligi@cknowledged
that stimulating deliberative practice will prep&reowledge workers to
cope with requests for new knowledge acquisitioth @mgoing personal
development in the information society (Rychen dg&aik, 2003;
European Commission, 2006). However, despite tleged importance of
reflection, current instruction shows a shortageaihing for this generic
skill (Carnell, 2005; Claxton, 2006; Csap0, 1999).

1.2 Widget

The term "widget" refers to a miniature Web applaraperforming a
single task and displaying a very clear and appaitggraphical style
(Wilson, 2008). A widget provides a single interastpoint for the
visualization and direct manipulation of a givendciof data (Guy Widget,
2009). Typical examples would be widgets that shaiay’s weather
forecast, upcoming birthdays or information stoaesigned for the
desktop, the Web or the mobile. Personal learniy@enments (PLES)
are already taking advantage of widgets (Attweéd0?2). The widgets
technology seems to be available to eLearning wiils not yet clear
how it can best be used within a formal contexnhsfruction and what its
specific technical, pedagogical, organisationalaaages would be.

1.3 Widgets in the service of reflection

Making widgets available that are dedicated to sujug reflection in e-
learning courses may help increasing the quaritglity and persistence
of reflection on learning. In this respect, an @ased availability of
"widgets for reflection” would nicely align with ¢hcall for more
reflective practice in schools.

This paper opens a line of inquiry about such "widdor reflection”,
defined as widgets designed to prompt and suppeat,csmall and single
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reflection-related tasks occurring prior, duringafter a formal learning
sequence. The paper begins, in the next sectidin tke rationale
underpinning a small-scale survey meant to gatatx about teachers’
views on reflective practice. It then moves oniesent the results of this
outlook. These voices from the field subsequently identify which of
these techniques are feasible candidates to aemgitation as
specialized widgets likely to transform a learnemyironment so that it
can become supportive for meta-learning. Finallyetaup for an
experiment deemed to empirically ascertain thergizteof widgets for
reflection is outlined.

2 The importance of teachers' voices

Personal Learning Environments, widget technolsggjal software, all
Web 2.0 artefacts are gaining momentum (Owen, 280//ilson, 2008)
and have even been designated as the future chaoluc¢Attwell, 2007;
Jones, 2008). Whilst they hold out likelihood ohanced flexibility,
aggregation, inter-operability, personalisationyhtbey can be exploited
in the concrete by today’s educators is still 2esechallenge as
confirmed by observations both on the Web andénliterature.

2.1 Widgets for education, really?

In formal instruction contexts the use of Web 2i@facts has not retained
much attention so far. Even widgets that claimawehjust a link with the
realm of school are far less numerous than widgmtseived for other
domains. A quick search, conducted on April 26,264 Yahoo Widgets
website (http://widgets.yahoo.com) with the keywsoftsichool”,
"education” and "learning" returns respectively 4% and 68 results while
games, calendar, webcams, finance or news ret@nl®é, 269, 91 and
829 results. Similar outcomes hold for Google gésige
(http://www.google.com/ig/directory ) and Apple Désard widgets
(http://www.apple.com/downloads/dashboard/). A etfdsok shows that,
from a qualitative viewpoint, many widgets retridvier the three
keywords (school, education, learning) are foregyregular classroom or
e-learning courses, to say nothing of the recaleitfLast day of school
countdown" widget.

2.2 Discussions saturated with technical concerns

As for the academic literature and expertise, ggnngoncern sticks to



describing requirements and architecture or tegtrmptypes, all of
which are usually highly technical and often impeage, if not
incomprehensible, for the non-expert educator.éxample, at the
Mupple (Mashup Personal Learning Environments) sioo 2009 it
turned out that only 3 out of the 14 accepted doutions
(http://sunsite.informatik.rwth-aachen.de/Publicas/ CEUR-WS/Vol-
506) made a substantial effort to relate Web 2ofstto pedagogical core
concerns and concepts (competence, metacogniliotije same vein,
Wieringa and Heerkens (2004) conclude, in theitymmaof a sample of
submissions to international conferences on engimgehat most
submitted papers present a solution and illusttatéh a problem, rather
than search for a solution to a given problem oteige a clearly identified
need coming from the field. In order to prevenedain blindness to the
conditions of acceptance and use in real-world &imstruction settings,
discussions about widgets would benefit from béurged to practitioners'
expressed needs and interests.

2.3 A glimpse into teachers' opinions

This is why this preliminary investigation of thetpntial of widgets for
reflection intentionally opens with the resultsatquestionnaire survey
devoted to perceptions and practice of reflecttagning. From there,
some considerations about the use of widgets-b@sgeccations are
proposed to researchers, developers, instructdesagners, or any other
professional concerned with the enhancement aatefle thinking for
learning. This initial study on reflective practiceeLearning courses
ought to be seen as the entry point to a largersitigation concerned with
meta-learning practice in formal education and &hbe extended with
further investigations.

3 A survey on techniques for reflection

3.1 Aim of the survey

The survey was carried out in order:

» to gain insight about the relevance of reflectiothe eyes of
instructors;
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e to investigate the state of affairs of reflectionpdifiers in Open
Educational Resources (OERS) courses offered b@gesn University
in the Netherlands;

* to hook discussions about harnessing widgets téagyndo reflective
practice onto data coming from practitioners;

» to take forward the understanding of one concretg Ww which
widgets could be used within online learning.

3.2 Participants characteristics

The survey was carried out amongst 22 creatora eL.aarning course
who partook in the Open Educational Resources (BRgmproject
launched by the Open University in the Netherlai@thuwer, 2008). The
OpenER-project makes available a variety of higitercation eLearning
content free of charge. Like similar initiativeseo\the world (MIT
OpenCourseWare, MERLOT, OPENLEARN, etc.), it tasgt expansion
of the higher education learning opportunities. Theice of Open
Educational Resources (OERS) courses for the siragyhree reasons.
First, the Open University in the Netherlands hefsnéd a program aimed
at enhancing its offer of open educational resairSecond, the course
creators are experienced developers of eLearninggob Third, the
research was conducted in the context of the i-Cppgect which is
dedicated to open educational resources. Couragocsenvere asked to fill
in an electronic questionnaire regarding opportesitor reflection
displayed in their courses. The survey set-upaesgmted below.

3.3 Method

In March 2009, 22 creators of an Open EducatiomsioRrces course of
the Open University of the Netherlands receivedhaitation to an online
questionnaire which presented the description a#38ting techniques
meant to amplify reflection, as reviewed and catizgd (cf. Appendix for
a short definition of each reflection amplifier aiod a description of the
categories) by Verpoorten, Westera, and Spech0j26br each of these
reflective techniques - called by the authors &efbn amplifiers” -
respondents were asked to tick one of the follovapgons:

* | do not understand this technique.

» This technique is not relevant for my course.



» This technique would be relevant for my courseisuiot
implemented.

* This technique is implemented in my course.

This type of investigation was chosen in orderind fvhat concrete
reflective techniques are considered as relevaetlegarning course
creators. The research was exclusively based canthwers given by
participants. No reality check was done in the sesr

3.4 Presentation of the data

The exploratory and qualitative stance of the spiev&d its restricted
sample size account for omitting advanced stagistialculations. Instead,
the descriptive statistics provided should be régadrmas rough indications
likely to inform further research into widgets-sopied reflective practice
and to safeguard it from disconnection with pramtiers' concerns.

3.5 Results

Overall, 13 course creators (cf. Figure 1) outdt@mpleted the
questionnaire. In view of the 35 techniques foleetfon that were
presented, this means that the study collected %% 35) practitioners’
qualifications over reflection amplifiers. Belowet aggregated outcomes
are summarised.

Understanding of the reflection amplifiers

The reflection amplifiers seem to be well underdtddnly 23 out of 455
answers "l do not understand this technique" welleated. Amplifiers
the least understood by the 13 respondents, tlaatmifiers for which the
option "I do not understand this technique™ hastibe most often ticked,
are Formative assessment (4/13), Structure folagge support (3/13),
On-demand assessment (3/13), Confidence-BasedihgdB113).

Relevance of specific reflection amplifiers

Respondents, 75 times out of 455, claim that aip@mplifier would be
relevant for their course but is not implementeohpiifiers with the most
potential are: Help seeking behaviour guide (4/G3gphical presentation
of contents (4/13), Students set the test (4/h8)icators of understanding
(4/13).
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Overall relevance of reflection amplifiers

When grouping the answer categories "This technwguéd be relevant
for my course but is not implemented” and "Thishteque is
implemented in my course" versus "This techniquaoisrelevant for my
course", it gives 157 claims of relevance versus d@ims of non-
relevance. (The 23 "I do not understand this teqneii are not taken into
account). So, a large part of the reflection teghes are recognised as
being of relevance for the eLearning courses.

Existing practice

According to respondents, 82 out of 455 reflecaamplifiers are
implemented in the courses. Highest occurrenceginggedagogical
rationale transparent (9), Metacognitive modell{@y Self-explanations
(6), Practice of evocation (4), Justify your chofd® Graphical
presentation of contents (4), Room for choice (8ed amplifiers are
unevenly spread in the courses (cf. Figure 1).

The small sample allowed for a "human-made" ingpeaif the data
aiming at looking for patterns of aggregation dfaetion amplifiers. No
significant one could be identified, not even a& lével of one-one
combinations. It means that practitioners used varied compounds of
techniques.

<INSERT FIGURE 1 HERE>
Focus on the exploitation of tracked data.

Several reflection amplifiers are based on theaning of personal
tracked data. The study reveals that 7 out of 18seocreators don’t know
whether the eLearning platform on which they depetbthe course
provides any tracking facility. Overall, 3 respontiestate that they use
tracked data as a teacher. Only 1 respondent kalythe tracked data is
used by the students. When asked whether they vgivgdtheir students
access to their learning traces as a reflectiorlifienp4 teachers out of 13
answer positively (cf. Figure 2).

<INSERT FIGURE 2 HERE>

3.6 Conclusion of this survey



In sum, course creators express a fairly highahtelevance regarding
techniques for fostering reflection (157 out of #3this may even be an
underestimation because of the specific conterpeh educational
resources. Yet, some of the respondents used #reagmments section

in the questionnaire to express practical disclesnfi@ not using

reflection amplifiers: three respondents stresbatithey had limited time
and resources to devote to the design of the coliney also state that the
request of the Open Educational Resources projastust striving for
digital content in order to have a few courseslabé as soon as possible.
Despite these adverse conditions, 35% of the tesleamplifiers
submitted to the whole group are ticked as relevant

Yet, the reported findings are based on a restristéenple. Since they are
not representative for users in general, they te®&g complemented by
and compared with further evaluation data. Nevégtse the outcomes of
the study are able to provide first indicationsusers’ opinion on widgets-
based reflection amplifiers and subsequently omillgets capable to
materialize them. Extrapolating from the surveynsaecommendations
are now made.

4 Designing Widgets as reflection enablers

A key assumption of this paper is that widgets nedbgy can fruitfully be
harnessed to the facilitation of a reflective aptoto learning which,
according to the results of the exploratory sungeyinds interesting to a
portion of practitioners. Two coupled questionseaiat this stage: which
techniques of reflection can be reasonably "widgeti? and why does
widget technology especially seem relevant, conthyenumerous
educational research studies that have previoullyeased the issue of
promoting reflective skills with technologies? Wekle these questions in
the next sections. Before starting, it is importanstress that the
following observations must be seen as working bygges that require
further refinement and testing. These verificatiaisbe partly addressed
in the experiment outlined in the last section.

4.1 Candidates to “widgetisation”

Teachers gave their opinion about 35 reflectivarnegues. Most of these
techniques are too complex to be used as widgaterding to the
definition given in the introductidnwhich combines two features for
widgets: a clear single task to execute and a rezrygnizable graphical
style. Amongst others, these features can hardtyfloo reflection
techniques like "On-demand assessment”, "Portfoli&udents set the
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test”, "Help seeking behaviour guide"”, etc. Howewelwidgetisation™
matching both criteria seems possible for the ity techniques:

a) Growing progress visualization tool: the widget Wwbaffer visual
displays (e.g. progress sliders, understandingnsjet@abling learners
to determine their progress (actions and mastewyaitds the learning
goals. 3 respondents out of 13 consider this feaarelevant for their
course;

b) Comparison with yardstick: the widget would spas&in comparing
certain aspects of the learning process (time sp&ptcises
completed, estimation of knowledge, own performaete) with
some yardstick (teacher, peer, expert, classroamrage, oneself in
similar circumstances, compliance ratio, etc.)eSpondents out of 13
consider this feature as relevant for their course;

c) Indicators of understanding: the widget would proteprners to
qualify their understanding of the course with dienpdicators like
"lost/not fully clear/got it" or some similar lalsel7 respondents out of
13 consider this feature as relevant for their seur

d) Judgement of learning: the widget would allow shiddo report the
progress they believe they made in the learningaiiomor objectives
as a consequence of doing the course. 7 respormlan$ 13 consider
this feature relevant for their course;

e) Self-efficacy judgments: the widget would engagelsnhts in self-
assessments of their perceived level of knowledgbility for a task.
7 respondents out of 13 consider this featurelasast for their
course;

f) Mirroring of personal tracked data: the widget wballow a
visualisation by the learners of different interaics they had with the
course. 3 respondents out of 13 consider this featsi relevant for
their course.

When carefully examined, the above candidates dgetization fall into
two categories. The first one elicits reflectionvisualizing personal
tracked data (a, f), possibly enriched with sod&th (b) used as a
yardstick. The second induces reflection by ofigtim learners an
opportunity to give a quick insight into their laarg processes (c, d, e)
thanks to scoring/rating/ticking widgets. Theseegaties are now further
elaborated.

Category 1 — Widgets for the mirroring of interactifootprints

This category of widgets for reflection induces taective experience
by requesting the learners to look at or pondenupdernally provided



cues or information related to the learning consexd the learners’
positioning within it. Reflection amplifiers in thicategory do not imply
any observable action of the learner, except, pbsshe time spent in the
contemplation process. From the system perspetkisgecategory most
often demands that some personal data are trac@mded and shown.
Coming back to the widget's definition favouredhrs article, a distinct
graphical interface can plausibly address the sitagk (looking at,
pondering upon) requested by this type of reflectachnique.

The survey delivers ambiguous answers regardingeogpiation of
personal tracked data as a lever for studentsatesh. On the one hand,
to have students pondering upon their interactatpirints is granted
some potential by practitioners (cf. Figure 2).t0a other hand, 7/13
course creators don’t know whether their eLearpilagform provides any
tracking facility. They do not use the traces thelvess and do not know
whether students do. Several studies indicatei¢laahers (Mazza and
Dimitrova, 2004; Scheuer and Zinn, 2007; Jova&ax008), students
(Johnson and Sherlock, 2008) and learners (Glad09)Zan reap meta-
learning benefits from the observation of learnirages. Making this data
available through specialised tracking and tragwdpets is likely to
boost the extent of this practice. It implies ttab#ish links between
tracking and tracing facilities and specialise@dkrag and tracing widgets.
From an application point of view, such widgets Wdoemain single
objects but their semantics, visual appearancesrabgncies and overall
development can become very complex and demanasnglready
observed in an early article on the topic (Swicll &ckerman, 1988, p.
3).

Category 2 — Widgets for student-driven evaluation

This category of widgets for reflection induces taective experience
by asking the learners to give a quick insight ihi@ir behaviours or
performances through the use of a scale. Fromyftera perspective, this
category requests the presentation of scoringg#iiking artefacts to the
learner. Students commenting on their work durirgwork-in-progress is
actually a promising trend in reflective practittds different from
techniques like portfolios or learning diarieshat student's comments
are produced simultaneously within the learningcpss in order to give
insight into mental process and into the meaninidpefvork while
performing it.

Once developed and embedded in the courses, spedialidgets from
both categories would represent self-contained +le@i@ing activities.
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Each of them could be formalised, following a sigjigm by Moedritscher
and Wild (2009, p. 3), as a triplet, of:

» atleast one tool. Example: "l use the widget "ehsthnding
indicators";

* an action. Example: "With the widget, | rate my arelanding of this
content";

e an outcome. Example: "Thanks to this widget, amdugh the clear,
small and single action it allows, | train my métarning skill for
self-assessment".

Borders between the two categories are not rigad, they can be
combined and mutually supportive. For instancaudent can be asked to
rate his progressive mastery of a content whildyshg. And a post-
practice reflective activity can consist in comniegthis progression
based on the mirroring of his successive evaluation

4.2 Reasons to give a trial to widgets for retiten

This section elaborates on reasons why widgetsitdody is considered
particularly relevant for infusion of opportunitiés reflection in distance
education. Again, this rationale must be considaseténtative and mainly
used for the derivation of hypothesis for furthaprovement in the
research cycle concerned with the enhancementlettige thinking and
with the implementation of subservient technologies

Reason 1 — Contextualisation of reflection

Literature on reflection demonstrates the imporawictraining thinking
skills in the context of learning and not in sepai@urses and trainings
(Resnick and Klopfer, 1989). From this request eaghe need to closely
relate opportunities for reflection with the leargitask they bear on.
Embedding reflection amplifiers at different levefsa course conveys a
renewed challenge both for pedagogy and for tedyyolDue to their
small size and to their agility, widgets seem taliechnique worth
investigating for an increased contextualisatiostatient's reflection. In
this respect, the new possibilities to insert -etigh the Wookie server
(Wilson, 2008) — widgets, and possibly widgetsrftection, within a
learning design conceived with the Recourse IMSalthoring tool is a
move in that direction. Real scenarios should btetkin order to
document this nesting of widget-based reflectivievaies within concrete
courses. The capacity of widgets to isolate, botiplgically and



cognitively, specific reflective actions also yigldpportunities for
research on self-monitoring, awareness and datannig issues.

Reason 2 — Cockpits for learning

At the opposite side of the widget capacity toaselspecific actions, the
possibility to aggregate widgets is possibly a sdcadded value of this
technology. Personal Learning Environments and ro@gsiform a new
type of interfaces that were mostly investigatethformal learning
contexts up to now. An aggregated use of widgetsected by teachers
and/or by learners, to compose "learning dashbbasla support of
formal learning is a potential still to be studiéténce, it may be possible
to conceive learning dashboards as contextualatmites of widgets for
reflection. Reflection would take place at the &ngidgets level but the
dashboard itself would be a source of reflectioaraupper level.
Different configurations of widgets for reflectiomight help building
appropriate learning dashboards. The main charsitesf this new breed
of interface would be a systematic criss-crossifafrmation about content
and information about the learner's position towadhils content. Such a
mix of external and personal information may paweway for a renewed
vision on personalised learning (Verpoorten & 2009).

Reason 3 — Pick-and-mix and progressive approach

No single outstanding reflection amplifier emeresn faculty's answers
and no preferred combination either. It meanstiéethers can just pick
out one or several techniques as relevant (cf.réigu The modular
approach conveyed by widget technology, and marvadly by Web 2.0,
seems quite suitable to cater for these variatidnsndividual teacher
could select and aggregate (or not) widgets fdecabn according to the
courses, the student's needs or the level of tefteto be pursued. In such
a pick-and-mix approach, inclusion of opportunifi@sreflection, within
the framework of regular instruction might be te#ld and progressive.
Moreover, it is plausible that such a widget-driesolution of already
existing courses is more conceivable and posshaper than
introducing new courses, though cost-effectiverestuation should be
part of the research agenda. Also, when applyiagethiny and nanuch
disruptive appliances, users (teachers, learnezghaelded against the
need of dropping the existing Virtual Learning Eloviments and having
to get acquainted with a completely new systemthieasmore, it is
doubtful that long-term benefits from reflectiomdae expected from one
or even a few reflection exercises. A work witHeefion must probably
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be arranged on a longer period and throughoutrdiftecourses. The agile
nature of widgets for reflection might ease thipldgment and concur to
the acquisition of reflective habits. The survesoatuggests that research
on widgets has a value on its own and does not toekled tightly coupled
with research into Personal Learning Environmegitearning courses
can be relevant containers for isolated widgets.

Reason 4 — Instant opportunities for reflection

The last line of reasoning suggesting that widgaght be particularly
useful in promoting reflection is related to leagniculture. An objection
of teachers to the implementation of reflection Aheps can be that
reflection takes time and that the course covenaight suffer from an
allocation of efforts to reflection. This thoughtight be reinforced by a
common association of reflection to portfolio oisppractice reflective
activities mobilizing students. Widgetized reflectiamplifiers, like the
ones identified in section 4.1, might demonstriag brief incitations to
reflect on learning while learning can fruitfullg applied without
requesting much time.

5 A suggested experimental set-up

Widgets for reflection should now be transformei iproper examples.
In this respect, the authors are currently creadimglLearning course
prototype enriched with concrete examples of wisldet reflection. This
testbed is meant to provide a convenient contaxtefgearch on conditions
of use, impact and possible drawbacks and berwdfiteese pedagogically
and technologically innovative learning tools. e tmock-up given
hereafter (cf. Figure 3), some of the reflectivehtgques reviewed by
Verpoorten, Westera and Specht (Verpoorten, WestethSpecht ,
2010), praised by teachers in the above studgéction 3) and
considered as natural candidates to "widgetizatfoh'section 4)
according to the definition (cf. section 1), canseen:

* Mirroring of personal tracked data: this widgegityers reflection
about self-monitoring by retroacting to the learter number of
actions he performed in the course so far;

« Indicators of understanding: this widget triggeection by
requesting from the learner to rate his masteth®fesource he has
just read. (This widget for reflection based orel-seported measure



could be applied to "judgment of learning" or "sefficacy
judgments” (see appendix for definitions) or otmeta-learning
process worth for the student to become aware of);

» Comparison with yardstick might enrich the inforroatprovided by
the previous widgets by contrasting actions indbarse or self-
reported understanding with peers/teacher/expenpecative values.

<INSERT FIGURE 3 HERE>

On the development side, it is planned to studgrieal feasibility and
possibilities of truly smooth integration with tbaline course. On the
pedagogical side, acceptability of and familiaggnditions with widgets
for reflection will be investigated by observinggthmandatory and/or
voluntary use by learners in the course designethébexperimentation.
Effects of different types of widgets for reflectiavill also be assessed.

6 Conclusion

Looking at reflection as a desirable educationall geduces the quest for
instruments that are likely to foster it. This eldiconsidered the
possibility of harnessing the agility of widgetsthe training of thinking
skills, within the framework of subject matter ingition. Based on
literature, an inventory of 35 reflection techniguand a small-scale
survey amongst teachers, it was argued that thel@j@went of widgets
for reflection is a promising means to the infusddicertain types of
reflective practice in eLearning courses. Duedasfiecific features —
agility, interoperability, self-contained activisieaggregation power —
widgets technology seems especially appropriate:

e to increase opportunities for instant and focusdiéction within a
particular learning task;

e to support an extended training of auto-cognitkilss(awareness
during study, self-assessment, presence-to-legrbingmbedding
widgets for reflection within a variety of coursmsd systems;

e to provide teachers with ready-to-use reflectivagdikely to be
seamlessly activated according to the configuratiey find the most
pedagogically relevant;

» to facilitate cognitive regulation of personal lei@g by providing
coordinated access to a variety of personal tradktal
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Through experimental setups, it is planned to expédfects of various
displays, groupings, sequencing, and coordinatioeftective tools on
different dimensions of the instructional desigud &arning processes. If
the experiments carried out in this particular emwvnent delivers
evidence of instructional benefits that buttressititerest expressed by
teachers, issues related to the interoperabilith@fuseful widgets in
various learning environments will be addressed.
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Figure 1. The number (and combinations) of reflection angiéf greatly varies among courses.

The course includes assignment(s) requesting students to
ponder upon their tracked traces after a learning episode.
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Figure 2. Teachers' allotment regarding the exploitatiostatlent's personal tracked data as a
lever for reflection.



You are logged in as Neo Anderson (Logout) - [| Rate your mastery of this page
Show history of my ratings

Mysctions [HEEE ] You are logged in as Neo Anderson (Logout)

6 actions. Previous group in the course performed in average 162 actions (for an
average final test score of 13/20)

Figure 3. In this mock-up, reflection is triggered by widgenirroring personal tracked data (here:
number of actions performed in the course) or @sitie learner to rate his current
perceived level of mastery.

Appendix

The questionnaire survey reported in this papesegumied to higher
education teachers 35 reflective techniques foartte literature
(Verpoorten et al., 2010). In the tables below,rdfeection amplifiers are
provided with a textual label, and explained withextremely compact
definition. As for literature references relatecetch reflection amplifier,
see the original article. For practical reasoree{sihe reflection
amplifiers are clustered into separate tables dogithe type of
interaction involved (receiving information/givimgformation/verbalizing
information). Greyed boxes contain the reflectiompéfiers that we
considered as the most suited candidate to "widg@n" (cf. Section
3.2) and, consequently, as the most likely candifatthe experimental
study outlined in section 4. The authors operage ttlassification
according to an input/output scheme. The inputh®fprocess are
conceived as the various modes of interactiondbetir when the learner
is confronted with a reflection amplifier. The outp of the process
essentially correspond with the particular objexdithat are pursued by
the reflection amplifier, that is the skills inveld and trained. In the
article, the authors do not deny that reflectiorpkidners could be re-
classified in some other ways, for instance acogrt the line of inquiry
they come from (self-regulated learning, meta-cobgmj learning to
learn), the level of complexity of their implemetida, or their location in
the learning process (before the action, duringatiten, after the action).
However, the authors specify that the two finaktduing keys are
consistent with the aforementioned motives to uiadterthis research: (a)
tackling pedagogical concerns: rows are centrethetraining of
reflective abilities; (b) taking into account theittmmedia aspects of
reflection amplifiers: columns relate to the intdrans learners have with
the instruments. The principal dimensions realiseraection between
the how (input) and the why (objectives) of thdeetion process. It is
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however true that administering the survey to almanoger representative
sample could be a further step in the consolidatiahe classification
framework. With the data so collected, factor asialgould be conducted
to identify any emerging aggregates.

Table Al. Reflection amplifiers enacted by recejvimformation

Labe Descriptior

1 Transparen The learners get informed about why t
pedagogical learning activity has been designed for them
rationale and how completing it will affect them.

2 Objectivescriteria | The learners are periodically reminded of
of a task conditions under which they will succeed.

3 Room for choic The course gives opportunities to cho
learning activities (order, number, type)
according to interest or learning needs.

4 Annotation sharin¢| The annotations (reflections on the mate

mechanisms notes, summaries...) a learner adds to learning
materials are made available to other learners.

5 Graphical Graphic organizers are presented as altern
presentation of or complement to textual structure: mind-
contents maps, heuristic schemas, spider webs,

contrast matrices, etc.

6 Structure fol The course includes a "dashboard", viz. a |
regulative support | that bundles personal indicators allowing the

learners to keep an updated status of their
situation in the course and to better control |t.

7 Growing progres | Visual displays (progress slide
visualization tool | understanding meters, etc.) enabling the

learners to determine their progress (actions
and mastery) towards the learning goals.

8 Mirroring of Different kinds of learner interactions with t
personal tracked | course are tracked and recorded to make
data personal traces available.

9 Mete-cognitive The teacher or a subj-matter expert display
modelling modelling behaviour, showing how to think

about the material (knowledge, skills,
procedures, etc.)

1C | Help seeking The course provides guidelines for using |
behaviour guide | at the right moment.

11 | Comparison witl | Learners get opportunities for compig

yardstick

aspects of their learning experience (time

spent, exercises completed, estimation of




knowledge, own performance...) to so
external yardstick (teacher, peer, expert,
classroom average, oneself in similar
circumstances, compliance ratio, etc.).

12

Recors of
marks/remarks

The marks and the remarks received from
instructor(s) are stored and can be consulte]
by the student.

Table A2. Reflection amplifiers enacted by givindgprmation

2t a-

Y

core

Labe Descriptior
13 | Enhancec Learnersanswer enriched Multiple Choi
Multiple Choice | Questions. The proposed answers include me
Question level options like "All answers correct”, "None
of the answers correct”, "The question is
absurd", "The terms of the problem are too ill-
defined for giving a correct answer"”, etc.
14 | Easwof- The learners engage in a tassessment of the
learning/self- perceived ability for the task.
efficacy
judgments
15 | Indicators of Learners are asked to qualify their understan
understanding | with simple indicators like "lost/not fully
clear/got it" or equivalent.
16 | Formative The course offers assessment intende
assessment generate feedback on performance to improve
helping learners to assess their own learning.
17 | Interruptive Periodically oi-the-fly questions appear out
monitoring perceived performance. Learners provide a s(
on an appropriate scale.
18 | On-demanc Learners can summon the examination w
assessment they feel that their mastery is sufficient.
18 | Choosing the In the course, the learn can request easier
difficulty of harder questions.
questions
20 | Confidenc- Learners are asked to answer questions
Based Learning | express their confidence in the correctness of
their answers.
21 | Profiling The course encourages learners to reflect e
questionnaire themselves by filling in a learning profile
guestionnaire.
22 | Judgment o Learners are asked to report the progress
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learning

believe they made in the learning area
consequence of having taken the course.

Table A3. Reflection amplifiers enacted by verbalizinformation

\°4}

h

er

ts of

Labe Descriptior

23 | Where anc Learners receive pieces of work for which tl
Why Is It are asked to say what is wrong and why.
Wrong?

24 | Students set th | Learners are asked to make up the questions
test could get for their exam.

25 | Writing on the | The course provides annotation tool(s) along
reading the electronic learning material.

26 | Practice oi Learners are requested to recall importar
evocation puzzling facts/ideas/concepts from the previous
(pausing to learning episode.
reflect)

27 | Questions Learners are invited to post questions abou
generation material for which they receive a feedback.

28 | Selt The course trains the learners to gene
explanations | explanations about the content of an exercise,

strategy, a text, a learning goal, an example, et

29 | Justify your Learners are asked to justify choices they ma
choice the course.

3C | Eliciting The course makes room for the learners to re
intentions about how to handle the task and their
before atask | expectations to encounter any problems throug

it.

31 | Comment or The course includes assignment(s) reque:
"learning learners to ponder upon their tracked traces aft
footprints” learning episode.

32 | Permanen The course ass learners to verbalize and rec
reflecting tools | their thinking activities related to learning tasks

a learning diary or a similar tool (e.g. blog,
portfolio)

33 | Explicit The course includes s-reflective activities
reflective encouraging students to analyse various asped
activities their performance.

34 | Comments o1 | The learner is asked to write a commer
Comments response to the instructor's comments.

35 | Test debriefin | Learners are formally invited to question tf

own results and to analyse successes/failures,

strengths/weaknesses, areas to review, errors




misconception:




