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Abstract. In a controlled experiment on the effects of frequent and local digital
annotations, 137 volunteers covered an online course at 3 conditions:
no/free/question-based electronic annotations. Results show no difference in
performance between groups. However, analyses conducted within treatments
suggest positive impacts on performance when annotation rates are taken into
consideration, and coupled with other reflective enactments.
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Introduction

Note-taking, either when listening to lectures or reading texts, is a “totem” of teaching
and learning. It seems that for centuries tutors have been expecting that students do
take notes and that tutees consider note-taking as a natural activity in a scholarly life
[1]. An annotation is conceived as a personal trace left by students on a pre-existing
text or speech. Annotations record readers’ efforts to shape their interaction with this
content. Research on note-taking has generated debates since Crawford’s early studies
in this topic [2]. Promoting annotation behaviours has been a long-lasting concern in
distance education. From its beginning, and long before the possibility to think about
students in terms of “reflective practitioners” [3], it has been constantly recommended
to design paper-based course material with large margins. This liberal use of white
space [4, 5] is meant to encourage students to make analytical summary notes of what

they would identify as worthy of their attention when they revise. In the 90’s, a vast
body of research [6] discussed the many issues raised when moving annotation from
paper-based to screen display reading. In the past few years, a renewed interest
emerged for the processes of “writing on the reading” in digital activity systems, due
to the novel burgeoning opportunities for searching, sharing, indexing, ordering, tagging, rating annotations in an “information enrichment” perspective [7].
While the effects of note-taking are well documented for paper-based practice [8,
9, 10], the new wave of research on digital annotations develops concerns in several
directions: non-linear or linear annotation techniques [11], annotations as checklists
[12], annotation sharing mechanisms [13], collaborative annotation [14, 15], tagging
as annotations [16, 17], multiple displays for annotations [18]. Results reveal various
conditions under which Web-based annotation mechanisms are beneficial [19].
Beyond their variety, the new alleys of research (for an extended view on recent
work, see [20]) endorse to a large extent [21] the two faces of note-taking already
identified by Hartley and Davies [9]:
• as a process, annotations help to maintain attention, apprehend the material in a
mentally active way and intensify the attendance to the task. By assisting in keeping learning going, they can be tokens of reflective engagement during the study
task;
• as a product, annotations are stored for the future, with possibilities to be reviewed,
re-structured, and enriched.
Boch and Piolat [8] 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 annotations are conceived as “reflection amplifiers”. Following the
definition by Verpoorten, Westera, and Specht [22], reflection amplifiers (RAs) refer
to deliberate prompting approaches that offer learners structured opportunities to examine and evaluate their learning as it develops. Whereas the promotion of reflection
is often associated with post-practice methods of experience recapture [23] through
portfolios or learning diaries, RAs are nested in the study material and offered to individuals during learning activities. They induce regular mental tingling for evaluating
own learning and nurturing internal feedback [24].
The concise reflection they call for further characterises RAs. As support to condensed reflective processes, RAs operate though miniature Web applications (sometimes called “widgets”) performing a single task, displaying a very clear and appropriate graphical style, and providing a single interaction point for direct provision of a
given kind of data [25], here the personal annotations. In the way they are practised
by learners in this study, the annotations meet the common internal characteristics of
RAs: brevity, frequency and crisscrossing with the first-order learning activity, i.e.
studying the course content.

1.2

Hypotheses

In a comparative study an online course was delivered at 3 conditions: without annotation tool, with annotation tool and free-style notes, with annotation tool and question-based notes (i.e. expressed in the format of a question on the read material). The
study investigated the effects of the digital annotations – conceived as multiple short
episodes of analytical reflection – upon the enhancement of the quality of learning.
Two hypotheses guided the experiment.
Hypothesis 1. “The availability of an annotation tool and the assignment to use it for
frequent and local notes induce higher marks at the test and an increased study time”.
Short but repeated efforts of reflection are predicted beneficial to the content internalization because they are seen as a way to stay analytically engaged with the supplied
learning material. It is also speculated that such a reflective approach to learning has a
price with regard to time spent on the material.
Hypothesis 2. “The question-based annotation strategy induces higher marks at the
test than the spontaneous way of annotating”. The study includes a concern for annotation methods by challenging conventional practice of note-taking “as a student”
with a different mode wherein the learner is invited to reflect “as an instructor” (details in section “The annotation methods”).
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Method

2.1

Independent Variables

The intervention variables were the provision of an embedded annotation tool and the
exposure to a strategy for frequent and local annotations.
2.2

Dependant Variables

The dependent variable was the subjects’ reflective engagement with the content,
broken down into seven tangible indices:
• Index 1: mark at the final test (FinalTest). This index designated the score obtained
at the final test taken after the study session. It measured learners’ achievement
through 16 multiple-choice questions assessing knowledge and comprehension;
• Index 2: time spent in the course (TimeSpent). This index, measured as the number of “active ten-minute periods” in the course, was an estimate. One active period was counted each time that at least one click occurred in a time span of ten min.
Longer periods were left out in an attempt to correct for the time students would
spend in activities foreign to the study while still being logged into the course;
• Index 3: learning efficiency (LearnEff). It is fair to say that the speed of learning is
an important achievement (many performance tests, e.g. IQ tests, use time as one
of the main indicators). In order to incorporate this temporal dimension in the
measures, the marks at the final test were related to the time spent in the course:
slow learners got a lower score per unit of time than fast learners. Low-efficiency

•

•
•
•

students did not necessarily receive lower marks, but they needed more time to
reach their mark;
Index 4: number of page views (NumberPages). The browsing behaviour, and in
this case the action of re-visiting pages, was considered as an index of reflective
engagement because it assumed a meta-learning decision about the need of rereading 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 (see Section
“Apparatus”).

The indices FinalTest, TimeSpent, LearnEff, and NumberPages were common to
the 3 conditions. NumberAnnot, CharactInAnnot, and VisitDash were premised upon
the annotation tool and therefore only offered in Treatments 2 and 3.
A post-test questionnaire allowed measuring the effects of the intervention on the
additional variables: sense of control and opinion over the annotation experience.
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Apparatus

3.1

The Online Course

The learning material of the experiment was the four-hour online course “Seks en de
evolutie” (Sex and the evolution), a course signed and offered in Dutch by the Open
Universiteit on the eLearning platform Moodle [26]. It was made of 30 finely illustrated pages (Fig. 1) of about 800 words each, and 4 interactive animations. It covered
quite complex and interrelated notions as defined by Darwin and his followers: mutation, natural selection, genetic drift, gene flow, survival of the fittest, etc. On the
whole, the course gave an in-depth account about the evolutionary theory and invited
learners to use it as an interpretation grid of gender-related behaviours observable in
everyday life. In the 3 conditions, the course was introduced by a welcome video and
closed with the same multiple-question test.
3.2

The tool

The digital annotation tool was a comment box displayed on each page (Fig.1). It kept
record of all annotations produced by the learner on this very page. The annotation
tool unfolded through a click by the learner. Consistently with the length of the reading material and the action requested from learners (frequent but short notes), the
surface of the tool was intentionally not large and its function deliberately restrained
to the basic typing. As for pedagogy, the annotation tool was offered to promote analytical scrutiny and internalization of the learning material’s meaning by making it
possible for learners to capture, within the study task, the gist of what has been read.

Figure 1. An annotation in its local context of a standard Web page of the course

In order to prevent effects of fragmentation and to also support the function of
“annotations as products” [9], all local annotations were automatically recorded on a
single page called “Learning Dashboard” [27], accessible at any time by the student
(Fig. 2). On this dashboard, the annotations were organised by section of the course
content.

Figure 2. All annotations were displayed within a learning dashboard.

3.3

The Annotation Methods

Subjects in the treatment groups were asked to make an annotation each time they (re)visited a page. However, participants in one treatment could encode their annotations
in the way they preferred (“free annotations”) while those in the other treatment were
requested to produce annotations as questions (“question-based annotations”). Precisely, these participants were asked to put themselves in the shoes of the teacher and
to craft questions likely to be used in a final test about the content of the page at hand.
In their inventory of reflective techniques, Verpoorten et al. [22] labelled this reflective strategy: “Students set the test”, and described it as: “Learners are asked to make
up the questions they might get for their exam”.
3.4

Sample and Schedule

Invitations to participate to the experiment were displayed on electronic and paper
communication channels of the Open University in the Netherlands, including the
homepage of the used course. Dutch dailies and magazines, as well as a psychology
popular publication, also received announcements of the study. The registered persons
were randomly distributed over the 3 conditions and received credentials for one version of the online course. They had one month to fill in a background questionnaire
(15 min), cover the course (4 hr), take the final test (15 min) and answer the evaluation questionnaire (20 min). Out of the 361 initial respondents, 282 entered the course
once at the very least but only 137 completed all steps of the study. They composed

the final sample: 34 participants in Condition 1 (control group), 54 in Condition 2
(free annotations) and 49 in Condition 3 (annotations as questions). As a reward for
their cooperation, they received either an iTunes voucher of 10 euros, or a threemonth premium access to a mind-mapping 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.

4

Results

An alpha level of .05 was used for all statistical tests.
4.1

Measures Between Groups

Background Questionnaire. To ensure equivalence between treatments, statistical
tests were performed on the data collected in the background questionnaire. The procedure exhibited an even distribution in the 3 conditions regarding:
• meta-cognitive capacities, measured with a shortened version [28] of the Metacognitive Awareness Inventory [29], F(2, 134) = .27, p = .76, ηp2 = .004;
• self-reported familiarity with the topic, measured with a 3-point Likert scale, χ2(2,
N = 137) = .36, p = .83;
• self-reported familiarity with eLearning, measured with a 3-point Likert scale,
χ2(2, N = 137) = 3.94, p = .13;
• demographics: age F(2, 134) = .4, p = .92, ηp2 = .07 (X = 39, SD = 11), sex
χ2(2) = .73, p = .69 (56% female, 44% male), and education level χ2(2, N =
137) = 4.8, p = .09 (75% of the sample ticked the category “Higher education”).
Indices. An ANOVA procedure (Table 1) exhibited no significant difference between
conditions regarding mean marks obtained at the final test, F(2, 134) = .44, p = .64,
ηp2 = .007. Significant differences emerged between conditions with regard to the:
• total time spent on the course, F(2, 134) = 3.49, p = .03, ηp2= .05;
• number of page views, F(2, 134) = 5.29, p = .006, ηp2 = .07;
• learning efficiency (mark at the test/time spent in the course), F(2, 134) = 4.76, p =
.01, ηp2 = .01.
Table 1. Mean and standard deviation for the indices common to the three conditions
Mark at the test

M
SD

Total time spent on
course (in minutes)
1
2
3

1

2

3

320

330

57

73

84

0.032 0.024

0.022

110

110

23

36

44

0.018 0.014

0.012

1
2
3
(N=34) (N=54) (N=49)
6.4
6
6.4
250
2.3

1.7

1.8

120

Page views

Learning efficiency
1

2

3

Additional Fisher contrast tests disclosed that the differences were significant only
against the control group and not between the treatments. This lack of observable
divergence made it reasonable and beneficial to statistical power and clarity to redefine the treatment conditions as one single group (N = 103) for the following analyses.
4.2

Measures Within Treatment Group

Amount of Reflective Enactments. No correlation was found between the mark at
the test and the absolute number of annotations (Index 5), characters (Index 6), page
views (Index 4) and dashboard views (Index 7).
Rates of Reflective Enactments. Beyond the mere amount of reflective actions
(NumberAnnot, CharactInAnnot, NumberPages, Dashvisits), the rates at which these
enactments occur while studying might be an important aspect of the reflective activity. For this reason, “reflection rates” were calculated to express the displayed reflection per unit of time (minute) for different indices. These rates were obtained for each
individual by dividing the quantity of reflective enactments (the different indices) by
the individual time spent in the course (Index: TimeSpent). Based on these ratios,
post-hoc splits were applied: subjects were categorized against the mean of the group
as either high/low annotators (HA/LA via Index 5), high/low producers of annotation
characters (HC/LC via Index 6), high/low browsers (HB/LB via Index 4) and
high/low visitors of the learning dashboard (HD/LD via Index 7).
For instance, participant 45 took 87 annotations (against an average of 43 for the
whole group), produced 13958 characters (against an average of 4792), visited a content page 56 times (against an average of 78), and paid 2 visits to the dashboard
(against an average of 3). According to the ratios obtained by dividing these indices
by the study time (410 minutes for participant 45 against an average 328 minutes),
participant 45 was labelled: HAHCLBLD (High Annotator – High producer of Characters – Low Browser – Low Dashboarder). It was assumed that this fourfold “learning DNA” captured different facets of the participant’s reflective engagement with the
learning material. Assigning such a multivariate reflective engagement profile to the
103 participants revealed some new insights.
One-index Learning DNA and Mark at the Test. Table 2 displays the performance
of high and low groups for each reflective enactments. When treated independently
from each others, the indices deliver significant differences for index 4 (annotations),
t(101) = 2.146, p = 0.034, d = 0.35 and for index 5 (characters in annotations), t(101)
= 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 high browsers and high dashboarders (index 6).

Annotations

Characters

Dashboard

Page views

Low

High

Low

High

Low

High

Low

High

N

59

44

61

42

71

32

53

50

Score

5,8

6,5

5,7

6,7

6

6,3

6,1

6,1

SD

1,81

1,7

1,8

1,4

1,7

1,9

1,5

2

Two-index Learning DNA and Mark at the Test. Twofold combinations of reflective rates, for instance HA+HB (high annotation rate + high browsing rate) versus
HA+LB (high annotation rate + low browsing rate) exhibited significant differences at
the omnibus ANOVA, F(3, 99) = 3.19, p = .027, ηp2 = .088. Table 3 shows the data
for significant cases. Post hoc comparisons using the Fisher LSD test located significant mean differences between HA+HB and LA+HB (p = 0,002), and HA+HB and
LA+LB (p = 0,022), but not between HA+HB and HA+LB (p = 0,082).
Table 3. The effect of a high rate of annotation outweighs the effect of browsing rates in twofold learning DNAs.
Twofold learning
DNA
HA+HB
HA+LB
LA+HB
LA+LB

Mean mark at
the test
7.1
6
5.6
5.9

SD

N

1.6
1.7
1.9
1.6

23
21
29
30

Three-index Learning DNA and Mark at the Test.The attempts made with a profile combining 3 reflection rates gave a significant mark advantage to the most reflective profile (HA+HB+HD) onto all other combinations. However, the creation of such
additional combinations induced more numerous groups (Table 4) and quickly created
a problem of statistical power that hampered significance tests.
Table 4. Descriptive statistics for more complex learning DNAs
Threefold learning DNA

Mean score at the test

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

1,3

15

4.3

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

Qualitative Results

The explored qualitative aspects - overall satisfaction, sense of control, perceived
intensity of reflection, - were self-reported on 5-point Likert scales in the evaluation
questionnaire.
Sense of Control. Mann-Whitney test on the sense of control of the high versus low
annotation rates (HA/LA) did not disclose significant differences, U = 1225, p = .61, r
= .4. But when the browsing rate was added in the profile, the highly engaged people
(HA+HB) reported a significantly higher level of control (Mdn = 4) compared to
HA+LB (Mdn = 3), LA+HB (Mdn = 3), LA+LB (Mdn = 3), χ²(3, N = 103) = 7.69, p =
.04.
Stimulation of Reflection by the Annotation Process. When asked about the effect
of taking frequent annotations, 71.2% of the sample answered that reflection increased, 24.6% that it was not influenced and 4.2% that it diminished.
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Discussion

“Put simply, reflection is about maximising deep and minimising surface approaches
to learning.” [30, p. 3]. As a strategy to promote deep learning, this study asked learners to use annotations as “reflection amplifiers”, i.e. brief and repeated reflection affordances, interspersed in the learning material and activated, through the support of a
dedicated widget, in support to the first-order learning task at hand. These stop-andthink episodes could be seen as a tentative instantiation of “split screen learning” [31]
that consists in maintaining a dual focus on the content of the lesson and the acquisition processes that are in play. Overall, the results obtained are disappointing.
RAs do expand time on task without delivering benefit for learning achievement:
the control group gets the same mark while using less time (see Table 1). Yet, the first
hypothesis is not confirmed. From a strict performance-oriented viewpoint, frequent
and local annotations are counter-productive.
No noticeable performance appeared between distinct uses of the annotation tool:
free annotation versus question-based annotation (see section Indices). Yet, the second hypothesis is not confirmed.
This study delivers however one unexpected and intriguing pattern when the analysis operates 2 shifts of focus (see section 4.2): a) from one single reflective enact-

ment taken in isolation (writing annotations) to multiple reflective enactments (producing a longer annotation, navigating amongst course pages, visiting one’s learning
dashboard), and b) from the mere amount of these reflective enactments to their rates
of use. In this case, results provide insights about ways students balance and combine
the primary activity (studying the course) and the secondary reflective activities (annotations, page re-visits, dashboard views). Here, a different pattern emerges: students
who write more personal annotations per unit of time than the average get a higher
mark. Combinations of this reflection rate with other reflective enactments (page
views, dashboard views) bring extra benefits to performance. The qualitative data also
seems to be affected by combined reflective rates: a significant effect on student’s
sense of control is obtained only from high aggregated rates of reflective enactments
(see section “Sense of Control”).
On this basis, it can be advanced that the dynamics of reflective commitment to a
study task encompasses and interweaves several reflective enactments performed at a
certain rhythm. It is possible that the reflective passivity of some students might be
counteracted by inviting them not only to deploy more reflective actions on the material but also to accelerate their frequency.
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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 largely-practised way to assess mastery of content. In this perspective, final scores should reasonably be expected to reflect benefits
resulting from using RAs. It has not happened here, at least in comparison with the
control group. This lack of benefits from annotations contrasts with other studies in
the field [32, 33, 34]. Further empirical studies can help to sort out what the effects of
annotations “ought to be” from what they actually accomplish, and most importantly,
in what instructional context and 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 enactment rates (annotations, revision of annotations, page re-visits), highlight the intellectual dynamics
at work in a deep approach of study material. Further investigation is required to establish whether it could be a characteristic of high achievers and a hallmark of intellectual life in general to operate an “active study”, defined as an ongoing crisscrossing
between a primary learning activity and secondary reflective or meta-cognitive enactments. This periodic and persistent to-and-fro mental move offers a very different
aspect of reflection than the one conveyed by portfolios or learning diaries wherein
the experience and the reflection thereon are temporally distinct. If metaphors can be
invoked, their complementarity presents as Lego blocks while the real-time dynamics
of learning would look more after pinballs. Practical ways to evidence and sustain this
interplay between cognitive and reflective landscapes [31] must be explored. Investigation of these constant shifts from a primary activity to secondary reflective activities might also benefit from the literature on interrupted tasks [35] since a stop-and-

think reflective break can in certain circumstances break the flow or productively
coalesce. In this context, interruption rates and optimums [36] become a pivotal notion.
RAs and Personalized Learning. An important issue for future research on annotations is also tied to the selection of relevant frames to ascertain their effects. More
research needs to be undertaken to see if prompts used to amplify reflective appraisal
of the study material can be related to ownership of learning and sharper feelings that
learning is or becomes a “personal matter”. In such an approach, personalised learning might be seen more as a consequence of seizing action and reflection affordances
(37, 38, p. 151) and less as 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 a closer inspection of
the use of the word “reflection” to describe cognitive operations in which the students
engage. An observation of the literature devoted to reflection-in-action prompts is up
to show how varied the mental processes called reflection can be. For instance, on the
one hand can the kind of process invoked in the annotations be called “reflection” or
does it resort to “analytical scrutiny”. On the other hand, it does not seem unacceptable to consider the step backward implied by an annotation as a form of reflection.
Beyond “processes” – since one always reflects “on” something – improved specifications of “objects” of reflection critical for the growth of professional learners are
needed to guide instructors in concrete instructional designs.
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Limitations of the Study

While the results related to hypotheses 1 and 2 have been obtained through acknowledged statistical procedures and are, on this basis, totally sound, those related to the
compound score of reflective rates must be taken with caution as they emerge from
the pooling of the treatment groups (free annotations/question-based annotations) and
the use of dichotomized data (e.g. High versus low users of the dashboard), two
methodological decisions that can be discussed. With regard to pooling, Verma,
Gagliardin, and Ferretti [39] highlight that a “sufficient” degree of comparability is a
precondition for such pooling to be meaningful”. In this case, the comparability of the
treatment groups at baseline, the identical assignment of taking a note at each page
visit made to both groups, and the similar results obtained against the control group
were considered sufficient to justify the pooling in an exploratory perspective. With
regard to dichotomization, DeCoster, Iselin, and Gallucci [40] conclude their comprehensive review on the issue by pointing specific circumstances wherein cut-off points
are acceptable, among which “the purpose of the research is to investigate how a dichotomized measure will perform in the field” (p. 364). This is the case with the work
on reflective rates which has no other purpose than exploring whether frequent annotations, with no effect taken separately (hypotheses 1 and 2 are not confirmed), may,
combined to other reflective enactments, reach a certain threshold, at which point they
have tangible effect. The use of cut-off points, as obtained through dichotomized
indicators, was also influenced by readability concerns: “big categories” (high versus

low) help to prevent a “drowning by numbers” effect which can go along with unusual and complex variables such as browsing or annotation rates. Based on these motives, it appeared reasonable to proceed as described even though the use of regression analysis might have been a more straightforward method.
The decision of not to analyse the content of the annotations to compare it to the
course content can also be considered as a second caveat, especially when Natural
Language Processing tools, like Latent Semantic Analysis (LSA) or Latent Dirichlet
Allocation (LDA), provide sufficiently good measures of it. This approach has been
left to further studies for 2 reasons. On the one hand, measuring the quality of an annotation is difficult in itself because the learner’s cognitive context around it does
exist but cannot always be grasped by the researcher. Furthermore, the neglect of the
fine-grained qualitative aspects was a decision flowing from the initial scope of study.
Its chief postulate is that quality learning is encouraged by a permanent criss-crossing
between an ongoing learning processes and explicit/structured episodes of reflection.
The experimental design attempted to reproduce this intertwine somewhat artificially
(that experimental design simply failed at supporting this dynamic cannot be excluded) with the annotation RA. The work was therefore more acquainted with quantitative measures than with qualitative ones. To address the latter, other instruments and
methodologies – out of the initial scope of the study – should enrich the research effort. They would give insights into the actual engagement with the RA and into the
quality level of the prompted reflection. Some quality check of the content of the
annotations, by students and/or researchers, could also enrich the set-up, for instance
by have a group where students try to answer the annotation questions just before
passing the test or through annotation sharing mechanisms.
The static nature of the RA used in this study is also a limitation. The annotation
tool presents as a neutral artefact that becomes available in a pre-defined way. The
RA remains ignorant of the profile or the learning activities carried out by the student.
In this context of self-instruction, the reflective activity is also deprived of feedback.
All these limitations may qualify this RA in this context as simply inappropriate or
insufficient.
Lastly, the present study takes place in a real-world context with the highs and
lows of this approach. Yet, the direction of the effect in each hypothesis may be put in
question as some hidden variables (e.g. motivation, self-efficacy, availability for a
course taken on a voluntary basis, in the changing situations of life, etc.), beyond
those controlled (see section Background questionnaire), may work as moderators.
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Concluding remarks

A growing literature extols the importance to instil reflection and deep approaches to
learning in tuition. However, practical and systematic ways to operate are not conspicuous, at least when it comes to reflection in methods of learning considered as
traditional or transmissive [41], in contrast to constructivist methods (problem-based
learning, collaborative learning) wherein reflection is claimed to be “built-in” [42, 43,
44]. This study inquired the question: how to induce a more thoughtful autonomous
study of learning material? To answer, the experimental setting artificially increased
the number of annotations, conceptualised as frequent tinglings for reflection while

reading and purposed to support a persistent dynamic mental engagement with the
reading material. An assumption guided this work: that such a kind of active and reflective posture to learning, which constantly articulates the cognitive and the metacognitive landscapes, is a key feature of intellectual life. The experimental setting
presented here was a simplified attempt to mimic and externalize such fundamental
inner dynamic processes via an annotation tool. Eventually, annotations taken alone
did not really measure up. However, some elements of the study suggest that the frequency and the aggregation of different reflective behaviours can be worth exploring
further in connection to quality learning.
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