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Abstract. In a controlled experiment on the effects of frequet local digital
annotations, 137volunteers covered na online course at 3conditions:
no/free/questiofbasedeledronic annotations. &ults show ndlifference in
performance keveen groups. Howeveanalyses conducted within treatment
suggestpositive impacts on performance whannotationratesare taken ito
considerationand coupled with other reflective enactments

Keywords: annotations, reflémn amplifiers, students set the test, widgets,
split screen learning

1 Introduction

Notetaking, either when listening to lectures or reading texts, is a “todémeaching
and learning. It seems that for centuries tutors have been expectingutieattsdo
take notes and that tutees consider #akéng as a natural activity in a scholarly life
[1]. An annotation is conceived as a personal trace left by students owesigpirey
text or speech. Annotations record readers’ efforts to shape ttezdion with this
content. Research on ndteking has generated debates since Crawford’s early studies
in this topic [2] Promoting annotation behaviours has been a-lasting concern in
distance education. From its beginning, and long before the possibititjink about
students in terms of “reflective practitionef8], it has been constantly recommended
to design papebased course material with large margins. This liberal use dé whi
spacd4, 5] is meant to encourage students to make analytical suynmotes of what
they would identify as worthy of their attention when they revise. Ifig, a vast
body of researcf6] discussed the many issuggésedwhen moving annotation from
paperbased to screen display reading. In the past few years, a renewed interest
emerged for the processes of “writing on the reading” in digital actyityems, due
to the novel burgeoning opportunities for searching, sharing, indexingjradeg-
ging, rating annotations in an “information enrichment” perspedfiye

While the effects of notéaking are well documented for pagsased practicés,
9, 10] the new wave of research on digital annotations develops concerniial sev
directions: nodinear or linear annotation techniqugd], annotations as checklists
[12], annotation sharing mechanisr[r1§],1(:10IIaborative annotatiofi4, 15] tagging
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as annotationgl6, 17], multiple displays for annotatiorj$8]. Results reveal various
conditions under which Webased annotation mechanisms are benefitéjl

Beyondtheir variety, the new alleys of research (for an extended view on recent
work, see[20]) endorse to a large exteftl] the two faces of noteking already
identified by Hartley and David9]:

e as a process, annotations help to maintain attention, leputehe material in a
mentally active way and intensify the attendance to the task. By assisiag-
ing learning going, they can be tokens of reflective engagement during tlye stud
task;

e as a product, annotations are stored for the future, withljilitsss to be reviewed,
re-structured, and enriched.

Boch and Piolaf8] use a similar distinction but labelled differently: “notes to aid
reflection” (process) versus “notes to record information” (product).

1.1 Reflection Amplifiers

In this study, the arotations are conceived as “reflection amplifiers”. Following the
definition by Verpoorten, Westera, and Spd@#], reflection amplifiers RAs) refer

to deliberate prompting approaches that offer learners structured oppesttmie-
amine and ealuatetheir learningas it developsWhereas the promotion of reflection
is often associated with pegtactice methods of experience recapf@® through
portfolios or learning diaries, RAs are nested in the study materiaféared to ind
viduals during learning activities. They induce regular mental tingling¥aftuating
own learning and nurturing internal feedbd24].

The concise reflection they call for further characterises RAs. As sujgpom-
densed reflective processes, RAs rape though miniature Web applications (gem
times called “widgets”) performing a single task, displaying a very clear gmd-ap
priate graphical style, and providing a single interaction point fectiprovision of a
given kind of datg25], here the pemnal annottons. In the way they are practised
by learnerdn this study, the annotations meet the common internal characteristics of
RAs: brevity, frequency and crisscrossing with the fingter learningactivity, i.e.
studying the course content

1.2 Hypotheses

In a comparative study an oméi course was delivered at8nditions: without ano
tation tool, with annotation tool and fregyle notes, with anndian tool and qus-
tion-based notefi.e. expressed in the format of a question on the read matériad)
study investigated the effects of the digital annotationenceived as multiple short
episodes of analytical reflectiehupon the enhanagent of the quality of learning
Two hypotheses guided the expeeint.

Hypothesis 1 “The availability of an annotation tool and tlassignment to use it for

frequent and local notes indub@her marks at the teshéan increased study time”.

Short but repeated efforts of reflection are predicted beneficial to the comtnii
12
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ization because they are seen as a way to stay analytically engaged withptes sup
learning material. It is also speculated that such a reflective approach tnddwas a
price with regard to time spent oretmaterial.

Hypothesis 2 “The questiorbasedannotation strategy induces higher marks at the
test than the spontaneous way of annotating”. The study includes a comcanrofo
tation methods by challenging conventional practice of-takimg “as a student”
with a different mode wherein the learnsrinvited to reflect “as an instructor” €e
tails in section “The annotation methods”).

2 Method

2.1 Independent Variables

The intervention variables were the provision of an embedded anndiatioand the
exposure to a strategy for frequamidlocal annotations.

2.2 Dependant Variables

The dependent variable was the subjects’ reflective engagement with ritestco
broken down into seven tangible indices:

¢ Index 1. mark at the final test (FinalTest). This index designated the scolieaibta
at the fal test taken after the study session. It measured learners’ anbigve
through 16 multiplechoice questions assessing knowledge and comprehension;

¢ Index 2: time spent in the course (TimeSpent). This index, measured asrnthe nu
ber of “active temminute periods” in the course, was an estimate. One activie per
od was counted each time that at least one click occurred in a time span af.ten mi
Longer periods were left out in an attempt to correct for the time students
spend in activities foreign to tietudy while still being logged into the course;

¢ Index 3: learning efficiency (LearnEff). It is fair to say that the speed of leaiising
an important achievement (many performance tests, e.g. 1Q tests, uss tme a
of the main indicators). In order facorporate this temporal dimension in the
measures, the marks at the final test were related to the time spent in g& cour
slow learners got a lower score per unit of time than fast learnersefficiency
students did not necessarily receive lower marks, but they needed meréoti
reach their mark;

¢ Index 4: number of page views (NumberPages). The browsing behaviour, and in
this case the action of #gsiting pages, was considered as an index of reflective
engagement because it assumed a 4eataing decision about the need of re
reading the material,

¢ Index 5: quantity of annotations (NumberAnnot).

¢ Index 6: total number of characters for the annotations (CharactinAnnot);

¢ Index 7: number of visits (VisitDash) to the Learning Dashboard (se@Bae® p-
paratus”).

13
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The indices FinalTest, TimeSpent, LearnEff, and NumberPages were common to
the 3conditions. NumberAnnot, CharactinAnnot, and VisitDash were premised upon
the annotation tool and therefore only offered in Treatn2iatsd 3.

A posttest quesbnnaire allowed measuring the effects of the intervention on the
following additional variablessense of control and opinion over the annotatioreexp
rience

3 Apparatus

3.1 The Online Course

The learning material of the experiment was the-foaur online course “Seks en de
evolutie” (Sex and the evolution), a course signed and offered in Dutch by &me Op
Universiteit on the elLearning platform Mood26]. It was made of 30 finelillus-
trated pages (Fig. 1Y about 800 words each, andMeractive animabns. It covered
quite complex and interrelated notions as defined by Darwin and his fodlomet-
tion, natural selection, genetic drift, gene flow, survival of the fittet, On the
whole, the course gave andepth account about the evolutionargahy and invited
learners to use it as an interpretation grid of genelated behaviours observakih
everyday life. In the 8onditions, the course wasroducedby a wetome videcand
closedwith the same multiplguestiontest.

3.2 The tool

The digitd annotation tool was a comment box displayed on each page (Fig.1). It kept
record of all annotations produced by the learner on this pagg. The annotation

tool unfolded through a click by the learner. Consistently with the heoigthe red-

ing materal and the action requested from learners (frequent but short notes), the
surface of the tool was intentionally not large and its function delddgregstrained

to the basic typingAs for pedagogy, the annotation tool wafered to promote an

Iytical scrutiny and internalization of the learning material’s meaningnbking it
possible for learners to capture, within the study task, the gist aif vets been read

moodie? » 62 » Resources » Gediag en evolutie

22:58:50, February 22nd 2011 / Previously
jestrategiesn ( recorded
annotations

woortplanting. Voorbeelden zin reflexen, masr aok
sommige fobieen

...................... Space for a
/ new

annotation

Voeq santekening toe |

De mens heeft bijvoorbeeld een natuurlijke
afkeer van rot fruit. Dit voorkomt dat hij
bedorven voedsel zal eten. De specificiteit
van zulke gedragsstrategieén is herkenbaar

Figure 1. An annotation in its local context ofstandard Web page of the course
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In order to prevent effects of fragmentation andatsn support the function of
“annotations as product$9], all local annotations were automaticatigcorded on a
single page called “Learning Dashboafé7], accessible at any time by the student
(Fig. 2). On this dashboard, the annotations were organised by sectioa afulse
content.

Fedrag en evolitie

B VP e
Gedragssirategiedn (gedvolueerd gedrag) moet evoluticnair voordesl opleveren, gericht op overley
Voarbeslden 2in reflexen, maar ook sommige fabledn

Likimaat en proximaat

Evolutie loopt achber de felten aan, Welke gevolgen de bewuste ingrepen op onze vooriplanting ol
vathewdingsn hutsen man &0 viouw val nog nist be wooitpelien

Procimant <= de prikkeling von gedrag: Uimast == de coszaak dal de proaamate prldkiel 1ot cnbeckiieb

Figure 2. All annotations were displayed within a learning dashhoard

3.3 The Annotation Methods

Subjects in the treatment groups were asked to make an annotatidimesittey (re
)visited a page. However, participants in one treatment could encodentheiattons

in the way they preferredftee annotatiorty while those in the other treatment were
requested to prode annotations as questiorigfesion-basedannottions). Pre-
cisely, these participants were asked to put themselves in the shoegezfdher and
to craft questions likely to be used in a final test about the content of thetgagela
In their inventory of reflective techniques, Verpoorten ef24d] labelled this refle-
tive strategy: “Students set the test”, and described it as: “Learners arecashaikt
up the questions they might get for their exam”.

3.4 Sample and $hedule

Invitations to participate to the experiment were displayed on electamaicpaper
communication channels of the Open University in the Netherlands, iimgluie
homepage of the used course. Dutch dailies and magazines, as well as aggychol
popular publication, also received announcements of the study. Theredjigersos
were raomly distributed over the &nditions and received credentials for one ve
sion of the online course. They had one month to fill in a backgroundiajueste

(15 min), cover the course (4 hr), take the final test (15 min) andearibe evala-

tion questionnaire (20 min). Out of the 361 initial respondents, 282 enteredutse
once at the very leabut only 137 completed all steps of the study. They composed
the final sample: 34 participants in Condition 1 (control group), 54 in Cond&io
(free annotations) and 49 in Condition 3 (annotations as questions). Asua few
their cooperation, they received either an iTunes voucher of 10 euresthoee
month premium access to a mindhpping tool (http://www.mindmeister.com), or a
USB stick containing applications dedicated to eLearning (http://eduapps.org), or a
free entrance to a workshop organised by the Open Universiteit.

15
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4 Results

An alpha level of .05 was used for all statistical tests.

4.1 Measures Between @®ups

Background Questionnaire To ensure equivalence between treatments, statistical
tests were performed on the data collected in the background quagtomhe pb-
cedure exhibited an even distribution in theoBditions regarding:

e metacognitive capacities, measured with a shuetk version[28] of the Meta
cognitive Awareness Invemp[29], F(2, 134) = .27p = .76,np° = .004

e selfreported familiarity with the topic, measured with-pd@nt Likert scaley?(2,
N=137)=.36,p=.83

o selfreported familiarity with eLearning, measured with g@dnt Likert scale,
y*(2,N=137)=3.94,p=.13

e demographics: ag€(2, 134) = .4,p = .92, np® = .07 X = 39, D = 11), sex
v*(2)=.73, p=.69 (56% female, 44% male), and education ley&R, N =
137)=4.8,p =.09 (75% of thesample ticked the category “Higher education”).

Indices. An ANOVA procedure (Table 1) exhibited no significant difference between
conditions regarding mean marks obtained at the final Fé3t,134) = .44p = .64,
np? = .007. Significant differences emerged between conditions with regéd:t

« total time spent on the courdg2, 134) = 3.49p = .03,np’= .05;

e number of page views(2, 134) = 5.29p = .006,np? = .07;

¢ learning efficiency (mark at the test/time spent in the cour$g),134) = 4.76p =
.01,mp?= .01.

Table 1.Mean and standard deviation for the indices common to the three conditions

Mark at the test ~ Total time spenta  Page views Learning efficiency
course (in minute:

1 2 3 1 2 3 1 2 3 1 2 3
(N=34) (N=54) (N=49)
M 6.4 6 6.4 250 320 330 57 73 84 0.032 0.024 0.022

S 2.3 1.7 1.8 120 110 110 23 36 44 0.018 0.014 0.012

Additional Fisher contrast tests disclosed that the differences igaificant only
against the control group and not between the treatments. This ladisefvable
divergence made it reasonable and beneficial to statistical power and claritgto red
fine the treatment conditions as one single group (03) for the following analyses.

16
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4.2 Measures Within Treatment Group

Amount of Reflective Ehactments No correlation was found between the mark at
the test and the absolute number of annotations (Index 5), charactess §)ngage
views (Index 4) and dashboard views (Index 7).

Rates of Reflective Ehactments Beyond the mere amount of reflective actions
(NumberAnnot, CharactinAnnot, NumberPages, Dashvisits), the ratesdct these
enactments occur while studying might be an inguraspect of the reflectiaetivi-

ty. For this reason, “reflection rates” were calculated to express the @idplefje-
tion per unit of time (minute) for different indices. These rates were obtiinedch
individual by dividing the quantity of reflective enactments (the difieindices) by
the individual time spent in the course (Index: TimeSpent). Basedese tatios,
posthoc splits were applied: subjects were categoragainst the mean of the group
as either high/low annotators (HA/LA via Index 5), high/low producérsnnotation
characters (HC/LC via Index 6), high/low browsers (HB/LB via Index 4J an
high/low visitors of the learning dashboard (HD/LD via Index 7).
For instance, participant 45 took 87 annotations (against an avefaf for the
whole group), produced 13958 characters (against an avefrd@82), visited a ao-
tent page 56 times (against an aggrof 78), and paid 2 visits to the dashboard
(against an averagd 3). According to the ratios obtained by dividing these indices
by the study time (410 minutes for participant 45 againstvarage 328 minutes),
participant 45 was labelled: HAHCLBLD {gh Annotator— High producer of Cha
acters— Low Browser— Low Dashboarder). It was assad that this fourfold “lear-

ing DNA” captured different fagts of the participant’s reflectivengagement with the
learning material. Assigning such a multivariatBeaive engagement profile to the
103 participants revealed some new insights.

One-index Learning DNA and Mark at the Test Table 2 déplays the performance
of high and lowgroups for each reflective enactmeni&/hen trea¢d independently
from eachothers the indicesdeliver significant differencefr index 4 @nnotations),
t(101) = 2.146p = 0.034,d = 0.35and for index 5c¢haracters in annotation$j101)
=2.76,p =0.007,d = 0.35.

Table 2. High annotators and high producers of characters outperform their low counterparts.
This is not the case for higirtowsersand high dashboarders (index 6)

Annotatons Charaters Dashboard Page views

Low High Low High Low High Low High

N 59 44 61 42 71 32 53 50
Score 5,8 65 57 6,7 6 6,3 6,1 6,1
SD 1,81 1,7 18 1,4 1,7 1,9 15 2

17
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Two-index Learning DNA and Mark at the Test Twofold combination®f reflec-

tive rates for instance HA+HB (high annotation rate + high browsing rate) versus
HA+LB (high annotation rate + low browsing rate) exhibited significant differsat

the omnibus ANOVAF(3, 99) = 3.19p = .027, np° = .088. Table Zhows the data

for significant casesPost hoc comparisons using the Fisher LSD test located isignif
cant meardifferences between HA+HB and LA+HB{ = 0,002) and HA+HB and
LA+LB (p=0,022) but not between HA+HB ardA+LB (p = 0,082).

Table 3. The effect of a high rate of annotation outwsitie effect of browsing ratés two-
fold learning DNAs

Twofold learning Mean mark at SD N
DNA the test

HA+HB 7.1 1.6 23
HA+LB 6 1.7 21
LA+HB 5.6 1.9 29
LA+LB 5.9 1.6 30

Three-index Learning DNA and Mark at the TestThe attempts madwith a po-
file combining 3reflection rates gave a significant mark advantagbe most refle-
tive profile (HA+HB+HD) onto all other combinations. However, the creatibsuch
additional combinations induced more numerous gr¢table 4) and quickly created
a problem of statistical power tHampeed ssignificance tests.

Table 4. Descriptive statistics for more complex learning DNAs

Threefold learning DNA Mean score at thete:  SD N
HA+HB+HD 7,8 0,9 5
HA+HB+LD 7 1,7 15
HA+LB+HD 5,6 2,1 8
HA+LB+LD 6,4 13 15
LA+HB+HD 6,2 1,7 11
LA+HB+LD 5,2 2,1 18
LA+LB+HD 6,3 2,1 8
LA+LB+LD 5,8 1,4 23

18
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4.3 Qualitative Results

The explored qualitative aspectoverall satisfaction, sense of control, perceived
intensity of reflection; were selfreported on $oint Likert scales in the evaluation
guestionnaire.

Sense of @©ntrol. MannWhitney test on the sense of control of the high versus low
annotation rates (HA/LA) did not disclose significant differentks,1225,p = .61,r

= .4. But when the browsing rate was added in the profile, the highbgedgeople
(HA+HB) reported a significantly higher level of contraidn = 4) compared to
HA+LB (Mdn = 3), LA+HB (Mdn = 3), LA+LB (Mdn = 3), y*(3, N=103) = 7.69p =

.04.

Stimulation of Reflection by the Annotation Process When asked about the effect
of taking frequent annotations, 71.2% of the sample answered thextticaf n-
creased, 24.6% that it was not influenced and 4.2% that it diminished.

5 Discussion

“Put simply, reflection is about maximising deep and minimisumdgagse approaches

to learning.”[30, p. 3] As a strategy to promote deep learnitigs studyasked lear-

ers to use annotations ‘asflection amplifiers”,i.e. brief and repeateteflection &
fordancesinterspersed in the learning material andvattid, through the support of a
dedicated widgetn supportto the firstorder learning task at hand@ihesestopand

think episodegould be seen as a tentative instantiation of “split screen learning” [31]
that consists in maintaining a dual focus on the content of the lesson arudtige a
tion processes that are in pl&@verall, theresultsobtainedaredisappoining.

RAs do expand time on task without delivering benefit for learning eefrient:
the contol group gets the same mark while using less {gre Table 1)Yet, the first
hypothesis is not confirmedrrom a strict performaneariented viewpoint, frequent
and local annotations are counpeoductive.

No noticeable performance appeared betwestindt uses of the annotation tool:
free annotation versusugstionbased annotatiors¢e section Indices). Yet, thecse
ondhypothesisis not cofirmed.

This study delivers however on@expected anohtriguing patternwhen the arla
ysis operates 2hifts of focus(see section 4.2R) fromone single reflective entc
menttaken in isolation (writing annotations) to multiple reflective emaetts(pro-
ducing a longer annotation, navigating amongst course pages, visitingearaisg
dashboard), antl) from the mere amount of these reflective emactts to theirates
of use In this case, results providesights about ways studeritalance and combine
the primary activity (studying the course) and the secondary reflectivetiastifan-
notations, pge revisits, dashboard views). Here different pattern emergestudents
who write morepersonalannotations per unitf time than the average get a higher
mark. @mbinations of this reflection rate with other reflective enactmentse(pag
views, dashbaa views)bring extra beefits toperformanceThe qualitative data also

19



Annotations as reflection amplifiers in online learning - ARTEL15

seens to be affectecby combined reflective rates: a significant effect on student’s
sense of contrl is obtained only from highggregatedates ofreflective enactments
(see sectioriSense oControl”).

On this basis, it can be advanced that the dynamics of reflective commitnaent to
study task encompasses and interweaves several reflective enactmentsepeatoam
certain rhythm. It is possible that the reflective passivity of some studegtd be
counteracted by inviting themot only todeploymorereflective actions on the neat
rial but alsato accelerate thefrequency.

6  Further Work
Four main issues raised in this study call for further research.

RAs and Performance. Although performance tests are not the only way to measure
learning, it remains a legitimate and largphactised way to assess masterycof-

tent. In this perspective, final scores should reasonably be expectedtd befiéits
resulting from usindRAs. It has not happened here, at least in comparison with the
control group. This lack of benefits from annotati@asitrasts with other studies in
the field[32, 33 34]. Further empirical studies can help to sort out what the effects of
annotations “ought tbe” from what they actually accomplish, and most importantly,
in what instructional contextnd for what kind of learners

RAs and Intellectual Dynamics On a more fundamental level, the study findings,
and especially those related to the effects of combined reflective enactmef@rates
notations, revision of annotations, pagevisits), highlight the intellectual dynamics
at work ina deep approachf study materialFurther investigatiors required to &
tablish whether it could be a charactecisif high achievers and a hallmark of inte
lectual life in general to operate an “active study”, defined as arirapgosscrossing
between a primary learning activity and secondary reflective or-cogtaitive &-
actmentsThis periodic and persistent-emdfro mental move offers a very different
aspect of reflection than the one conveyed by portfolios or learninggliatierein
the experience and the reflection thereon are temporally distinct. If retagdn be
invoked, heir complementarity preseras Lego blocks while the retime dynamics

of learning would look more after pinbalRractical ways to evidence and sustain this
interplay between cognitive and reflectiheedscape$31l] mustbe exploredinvest-
gation of heseconstantshifts from a pimary activity to secondary reflective adtiv
ties might also benefit from theditature on interrupted tasks [35] since a stog
think reflective break can in certain circumstances break the flow or productively
coalesce. In this context, intaptionrates and optimums [3®ecome a pivotal aox
tion.

RAs and Personalized karning. An important issue for future research on aanot
tions is also tied to the selection of relevénaimes to ascertaitheir effects More
research needs be undertaken to see if prompts used to ammiftective appraisal
of the study material can be related to ownership of learning and sharpegsaedin
learning is or becomes a “personal matter”. In such an approach, persoleaised
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ing might beseenmoreas a consequence of seizing action and reflection affordances
(37,38, p. 15) and lessas the result of a decision taken by an external agent like a
teacher or an adaptive system.

RAs and vocabulary.Research in the field will benefit from dose inspection of
the use of the ard “reflection” to describeognitive operatiogin which the students
engage. An observation of the literature devoted to refleati@ction prompts is up
to show how varied the mental processes called reflection can be. For instattoe,
one hanccanthe kind of process invoked in the annotatibescalled “reflection” or
does it resort to “analytical scrutihyOn the otler hand, it does not seamaccefs-
ble to consider the step backward implied by an annotationf@asnaof reflection.
Beyond"processes™ sinceone always reflectson’” something—improved specifia-
tions of “objects of reflection critical for the growth of professional learners are
neeckd to guide instructolis concrete instructional designs.

7 Limitations of the Study

While the results related to hypotheses 1 and 2 havedi#aimedthrough acknow
edgedstatisticalprocedures and are, on this basially sound, thoseelatedto the
compound scorefaeflective rates musbe taken with cautioas they emerge from
the pooling of the treatment grouffeee annotations/questidbased annotationgnd

the use of dichotomized data (e.g. High verkwg users of the dashboard), two
methodologicaldecisions that can be discussed. With regargdolng, Verma,
Gagliardin, and Ferrgt[39] highlight that a “sufficient” degree of comparability is a
precondition for such pooling to be meaningful”. In this case, the cobifigraf the
treatment groups at baseline, the identical assignment of takimje at each page
visit made to both groupsnd tke similar results obtained against the control group
were considered suffient to justify the poolingn an exploratory perspective. With
regard todichotomization DeQoster, Iselin, anéallucci [40]conclude their comgr
hensive review on thissue by pmting specific circumstances whereutoff points

are acceptable, among which “the purpose of the research is to investigate ihow a d
chotomized measure will perform in the field” (p. 364). This is the wétbethe work

on reflective ratesvhich has nmther purpose thmaexploring whether frequent aomn
tations with no effect taken separately (hypotheses 1 and 2 are rfotvez), may,
combinedto other reflective enactmentgach a certain threshold, at which point they
have tangible effect. The use ofitoff points, as obtained through dichotomized
indicators, was also influenced by readability concerns: “big caesjdhigh versus
low) help to prevent a “drowning by numbers” effect which can go alatigunusi-

al and complex variables such as browsing or annotation rates. Based®mihe
tives, it appeared reanable to proceed as described even though the use o$-regre
sion analysis might have been a more straightforward method.

The decision of not to analyse the content of the annotations toacentgo the
course content can also be considered as a second, caseetially when Natural
Language Processing tools, likatent Semantic Analysis (LSA) datent Dirichlet
Allocation (LDA), provide sufficiently good measures of it. This apphohasbeen
left to further studies for Beasons. On the one hand, measuring the quality ofi-an a

21



Annotations as reflection amplifiers in online learning - ARTEL15

notationis difficult in itself becausehe learner'scognitive context around does
exist but cannot always be grasped by the researcher. Furthetineoreglect of the
fine-grainedqualitative aspects was a decision flowingnirthe initial scope of study.
Its chief postulatés that quality learning is encouraged by a permanentamnissing
between an ongoing learning processes and explicit/structpisatdes of reflection.
The experimental desigattempted to reproduce this intertwine somewhat artificially
(that experimental desigsimply failed at supporting this dynamic cannot beled-
ed) with the annotation RAThe work was therefore more acquaihteith quantia-
tive measures than with quatitee ones To address the latteother instruments and
methodologies- out of the initial scope of the studyshould enrich the research e
fort. They would give insights into the actual eaggment with the RAnd into the
quality level of the prompted reflectiosome quality check of the content of the
annotations, by students and/or researchers, could aisb &me seup, for instance
by have a group where students try to answer the annotation quessomefore
passing the test or through annotation istgemechanisms

The static nature of the RA used in this study is also a limitafibe.annotation
tool presents as a neutral artefact that becomes available indefpred way. The
RA remains ignonat of the profile or the learning activities carried out by the student.
In this context of selinstruction, the reflective activity is also deprived of feedback.
All these limitations may qualify this RA in this context as simply imapgate or
insufficient.

Lastly, he present study takes place in a-weafld context with the highs and
lows of this approach. Yet, the direction of the effect in each hypothesiberayt in
question as some hidden variab{esg. motivation, seHefficacy, availabiliy for a
course taken on a voluntary basis, in the changing situations of lifg, begond
those controlledsee section Background questionnaingdy work as moderators.

8 Concluding remarks

A growing literature extols the importance to instil reflecttond deep approaches to
learning in tuition. However, practical and systematic ways &raip are not ¢B
spicuous, at least when it comes to reflection in methods of lgacoinsidered as
traditional or transmissivptl], in contrast to constructivist rieds (problerbased
learning, collaborative learning) wherein reflection is claimed to be “lilf42, 43,
44]. This studyinquired the question: how to induce a more thoughtful autonomous
study of learning material? To answer, the experimental settiifgially increased
the number of annotations, conceptualised as frequent tinglingsffection while
reading and purposed to support a persistent dynamic mental engagéthette
reading material. An assumption guided this work: that such adfiadtive and e-
flective posture to learning, which constantly articulates the cogréind the meta
cognitive landscapes, is a key feature of intellectual life. The expddamsetting
presented here was a simplified attempt to mimic and externalibefsindamental
inner dynamic processes via an annotation tool. Eventually, annotatkams ane
did not really measure up. However, some elementhetudy suggest thdte fre-
quency and the aggregation of different reflective biehas can be wortrexploring
further in connection tquality learning.
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