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Abstract. Personalization of learning has become a pronimsue in the

educational field, at various levels. This artielaborates a different view on
personalisation than what usually occurs in thisaarlts baseline is that
personalisation occurs when learning turns out écotme personal in the
learner’'s mind. Through a literature survey, welyreconstitutive dimensions
of this inner sense of personalisation. Here, weotde special attention to
confronting learners with tracked information. Madi their personal

interaction footprints visible contrasts with thaeck-office usage of this data by
researchers, instructors or adaptive systems. Wgriloote a prototype

designed for the Moodle platform according to thenaeptual approach
presented here.
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Introduction

Good pedagogy is commonly assumed to be relatéadigidualized learning. This
perspective sees learners as separate entitiesuwitjue learning goals and needs
requiring customized support. In contrast to indiddlized learningpersonalised
learning emphasizes the notion that learners cengjd/en settings for learning as
personally relevant. The personal perspective implies thatnlers take@wnership and
responsibility of their learning processes and of the tools whichy use. This
perspective allows developing courses and senfaregersonalised learning without
taking the individual differences of each learnsr & starting point. Personalised
learning relies on three interrelated theories:



e Constructivism understands learning as the process in which psractively
construct knowledge, concepts, and competencesughranteracting with
their environment [1];

« Reflective thinking stresses that instructional practice should mopki aim at
engaging learners at the level of presenting in&iom for understanding and
use, but also direct them at meta-levels of legrii;

« Sdf-regulated learning focuses on the cognitive and communication preasess
through which learners control their learning [3].

One key concept of self-regulated learning is nagton [4, 5]. Therefore,
supporting the learners’ motivation is a goal ofspaalised learning. Motivation rests
on three key factors: perceived controllabilityrqeved value of the learning task
and perceived self-efficacy for it [6, 7]. Thes@eds depend critically on learners’
understanding of their own process of learning #rar personal situation in the
learning task. Therefore, it is necessary to suppw learners’ awareness of the
learning goals, their progress, and the contexwiich their learning is situated.
Feeding back personal tracked data is a way toneehie appraisal of these personal
dimensions of learning. However, such an approdcutbnomous learning support
has not retained much attention from researchrsd/faing learners' interactions is a
common concern of adaptive system improvement. Systems harness the tracking
of various parameters to the production of adappivesentation, learning paths,
content selection [8]. In all cases, the procesailsra backstage treatment of personal
tracked data but seldom involves presenting ih&rtowners.

Central to this paper is an analysis of the ushisfdata for personalising learning
experiences and supporting self-regulation in wirfearning environments (VLES).
The analysis is preceded by and grounded in awesfeconcepts of personalisation
coming from education and technology related dosiain is followed by the
description of a prototype, developed for the Meoplatform, which starts giving
concrete expression to the reconsidered perspemtiyersonalisation outlined here.

Background

Personalisation of learning has become prominettiéreducational field, at various
levels: social [9], government policy [10, 11], ech management [12, 13] and
course/lesson design [14, 15, 16]. Definitions efspnalisation greatly vary [17]
from the perfectly acceptable but vague "antithetisnpersonal” to the technical and
hyper-focused "automatic learning paths structuttngneet the needs of the learner"
[18]. The latter view on personalisation is typicdlAdaptive Hypermedia Systems
[19]. The idea behind Adaptive Hypermedia Systesnthé automatic production of
educational adjustments based on the learner @rdfihe breed of personalisation
featured in this article is different. It suggesiat personalised learning stems from
stimulating and supporting learners in self-regotattheir learning processes. This
has implications for the design of learning envinemts. It means that learners do not
only have access to material to read, websitexptoree or assignments and tests to
perform, but also to tools for monitoring theseiaiies. From our point of view,



personalised learner support based on this apprbasha stronger impact on key
variables creating ownership and responsibilitytfapersonal learning.

Irrespective to the type of learning, there is osbant research on what makes a
student feel that a learning experience is perssethl Waldeck [20, 21] undertook
such a kind of study in regular face-to-face clagsrs. Her study identified factors
that students considered meaningful and relevantcfaracterizing an educative
experience as personalised: instructor sharesehisithe outside of class, instructor
provides counsel to student, instructor exhibitsmpetent communication; instructor
cultivates social and personal relationships wittudents, instructor exhibits
flexibility with course requirements. The literadusurveyed for the present article
reveals, in the field of eLearning, no researchilaimo Waldeck's one. The factors
that are contributing to effective personalisedne®y experiences in the eyes of the
students are still to be elucidated. However, timight turn out to be very different
from those found by Waldeck. Yet, in Waldeck's aagh, the teacher remains
central. As self-regulated learning leaves morerobmo the learner, it is reasonable
to consider that the factors influencing the semdepersonalisation may be
conceptually and theoretically linked to elementshancing or hampering the
controllability of the learning situation. Perceiveontrollability is, in addition, a key
factor of motivation [6, 7]. The following sectiomeview important dimensions of
personalised learning that are in most cases cetateontrol.

Personalised Learning and Control

Control is a central aspect for personalisation.viriual learning environments
(VLESs) four types of control can be distinguished:

» System control occurs while designing a VLE and is representedthsy
design decisions of the architects and developgeasvbE. This includes the
look and feel of a VLE as well as its functions ahé workflows that it
enforces;

» Organizational control includes all restrictions, customizations and
regulations that are specific to an instance of Wh&. This includes the
reflection of the organizational identity as wedlthe tools and functions that
are available to all users of the VLE’s instance;

e Teacher control defines the actual educational structure of lemrninits.
This includes the type and availability of learnimgterial, the availability of
tools learners can use, as well as the arrangeofetitese tools that also
encompasses their intended usage. This type ofradoist often called
instructional design;

» Learner control reflects the ways through which learners can taketrol
over their learning processes.

As this typology shows, learners' personal initiadi (lowest level of control) do
not take place in a vacuum. Formal learning usuatigurs thanks to externally pre-
structured elements combined with a space of pitissib opened up only in the
actual moment of learning. Personalised learningsdwt require that learners have
all control over their learning environment, but iquées some control for the
learners [22]. This can be as simple as providikmieit, updated and understandable



information useful to monitor and analyze one'sraa (see section "Tracking for
Mirroring™).

Dimensions of Personalised Learning

Several dimensions are interconnected in the notdnpersonalised learning
experiences. These dimensions can be structureti@ss:

e Ownership [10];

e Participation [23];

e Diversity [24];

* Regulation [4, 25];

» Reflection [26, 27].

These dimensions reflect different aspects of obnénd determine what is

possible in the learning process. Personal infdomatan provide contextual beacons
and support successful management of these aspects.

Personalised Learning and Personal Information

Personal information is not only information abdhe learner. It also comprises
contextual information that characterizes the leesnsituation. This includes basic
learner information (such as name or student nunliiormation resulting from
monitoring a learner’s activity, achievement ofgefned learning goal, etc.Based on
the considerations made for context aware syst@8isand context adaptive learning
support [29], the control over personal informateam be analyzed on the following
five levels: data collection, information selectiorarrangement, application,
presentation. It is suggested that the decisiohs, levels of control, and the
availability of personal information at these lev@ifluence the learners’ control of
and commitment to their own learning. In the solechl personal learning
environments (PLESs) [30, 31, 32], learners are sapg to have full control over their
personal information, while in VLEs learners haviewn limited or no access and
control over it. This is particularly the case faacked information.

Tracking for Mirroring

Mirroring, i.e displaying tracked interaction foaoiqts to the benefit of learners [33] is
not a trivial task. It raises pedagogical, inteefaelated and technical issues. One of
them relates to tracking facilities. User trackiag key process for user and learner
modeling [34] that involves recording user intei@t$ with the intention to store
them for further processing. This information ispkted to develop assumptions
about the user, to generalize interaction histaonés patterns, to classify or cluster
these patterns.

Many VLEs create interaction histories as partheirt standard functionality. Such
monitoring of personal learning actions is usualtyy accessible to lecturers, tutors,



administrators or researchers. Furthermore, ttege@lImonitoring functions are often
detailed but complex transcripts of the learneiviagt Therefore, many approaches
exist for better structuring and presentation a$ thformation in order to support

teaching staff in controlling the activities in tlomline environment. An extensive

overview of the different approaches is providedRgmero & al. [35]. There are

only a few systems that make tracking informatigailable to learners (see details in
the next section). These systems can be a forravafjation support [36]. In this case
the student tracking is used to show which competerand course topics have
successfully been completed and which topics ailé tst be learned. These

educational tools usually require an additionalogpt and competence model that is
tightly coupled with the course material.

Interactions with learning footprints have privasgues that are frequently raised
and discussed in the context of user modeling B8], These topics are closely
related to the control of information. Such conseshould be balanced with benefits
for learning that the release of this informatioight yield.

Prior research has suggested that learners depeedternal information on the
own activity to analyze, organize, and orientatgrthctions in complex environments
[4, 25]. Hence, the personal information that igresented in a learner’s interaction
history might be related to personalised learnixigegiences. Previous work [39, 40]
suggests that personal information can serve atbémk that helps learners to reflect
on the learning process. Therefore, it can be asduthat information from user
tracking supports learners to examine their pasiiio the learning process and to
regulate their learning activity. This conceptudhim guides the whole work
presented here. In concrete terms, personal trad&tdcan be harnessed to various
instructional purposes that must be analyzed in gpecific learning contexts.
However, both the abstract and the down-to-eaxtblidepresuppose the availability of
personal learning footprints. In order to resolustified privacy concerns and the
need for personalisation it is crucial to underdtéme structure and organization of
personal information across the five levels of pead information control given in
the section "Personalised Learning and Control efsé&hal Information”. Table 1
maps these five levels against the architecturectmtext aware systems that is
contributed in [28].

Table 1. Comparison of architectural layers and persoatabis levels.

Architecture layers Personalisation level
1. Sensor layer Data collection
2. Semantic layer Information selection
3. Control layer Information arrangement
3'. Control layer Information application
4. Indicator layer Information presentation

The levels "arrangement” and "application" are tiypes of the architecture’s
control layer. Arrangement refers to the organoratof personal information sets
from a learner’s interaction history. The level fhpation "describes higher level
processing of the personal information. Examplesuzh higher level processing are
recommendation systems or adaptation engines.



Mirroring for Personalising

The view on personalisation examined in this pdpeuses on learner's control. It is
asserted that one of its influencing factors isdkailability of personal information
and the ways that enable the stakeholders of tamilegy processes to use this
information according to their needs. The persamarmation, properly fed-back to
the persons they come from, can document theirldesrent of knowledge and skills
in a learning environment and their course of adtiat task level. Viewed in this
manner, personalised learning quite often impliesdevelopment of different kinds
of organizing and presenting information about:

» Stuation-related aspects. they concern the fixed components of the learning
tasks (targeted learning goals, available learmespurces, mandatory and
optional tasks, needed and trained skills, timecallions, marks, etc.);

» Sdf-related aspects: they relate to learning behaviors and achievesend
personal learner information in general (teach@asks and remarks, tasks
completed, achieved learning goals, resources ttedsuime spent, skills
self-assessment, note-taking tools like journaleaming diaries, etc.);

» Social-related aspects: they cover socialawarenessclues (including
comparison processes with data coming from peefsoar an expert). As
Web 2.0 gains momentum, this social informatiorréases in quantity and
availability, inviting to a systematized observatiof its potential for
promoting self-regulated personalized learning.

Agents depend on this personal and contextual nmdtion [4] to organize,
orientate and navigate through complex environmerlBy exerting their
understanding on these three sources of informatiomrder to support decision-
making for self-regulation, learners personalizrttearning.

The design of tools stimulating the appraisal ofntestual and personal
information is highly dependant on the system'sacdp to track interaction
footprints and to feed them back to the learneappropriate presentation modes.
This presentation to individual end-users of wimt $system has captured from their
learning episodes is called "mirroring”. In the @ypf personalisation exposed here,
tracking tools and techniques are oriented towands mirroring and receive their
value from it. Personalising learning flows therefgartly from an appropriate
integration of personal information in the learsezhvironment. This might sound
obvious but a literature review shows it is not.few articles exhibit interest for
learning traces but they usually see learneisdisect benefactors of their treatment.
Direct users are systems, instructors or reseachsdetailed now.

Tracked Data for Adaptive Systems

Adaptive systems make use of mining techniquestriezds observed through a grid
of parameters. Different values for these parametégger automatic application of
rules leading to the production or adaptation afspeal learning paths. The goal
remains a background treatment of this data andlyh#tre mirroring of their actions
to students. The principle of presenting trackedds to learners does not deny the
value of research in automatic customization pracesi but invites to investigate its



possible and desirable complementarities [41] withapproach of personalisation
concerned about autonomy development and knowl&dggeersonalisation. In this

respect, several authors, coming from the adagteening field itself, recently

emphasized the importance of scrutability, namélg éxplicit communication to

students of the pedagogical aspects framing theopalised learning experience
designed for them by adaptive learning technoloBy. stressing upon learners'
awareness of the automated personalisation protesg are committed to,

scrutability and inspectable open learner mode® #8, 44, 45, 46, 47] convey a
view on ownership and personalisation close tmtieoutlined by the present article.
Advocating for explanation of system decisionstie fearner posits that learning and
autonomy development request some sense of carfttbe learning environment. It

also acknowledges the importance to reflect abagself in a defined learning

context.

Tracked Data for Instructors and Researchers

Some authors expressed interest for the explaitatfadifferent kinds of interaction
footprints by researchers [48, 49]. Others speedlaibout its benefit for instructors
[50]. Among them, Nagi & Suesawaluk [51] recommenhtigtors to make use of the
students data tracked by the Moodle elLearning qotaitfin order to better regulate
their courses. With a tool called CourseVis, Mag&®imitrova [52] took student
tracking data collected by content management systand generated graphical
representations useful to instructors to gain asetstanding of what is happening in
distance learning classes. This work lead to tleyction of Gismo, a tool managing
the visualization of data tracked in Moodle [53j.d similar vein and on the same
platform, Zhang et al. [54] developed a VLE log lgs&s tool, called Moodog, to
track students’ online learning activities. The Igaaf Moodog were twofold: first, to
provide instructors with insight about how studeirigeract with online course
materials, and second, to allow students to easilypare their own progress to
others in the class. The latter objective soundedyient with the approach defined
in this article. However the authors eventually tpoeed its achievement to a
subsequent study. Scheuer and Zinn [55] developethtaresting tracking system
called the Student Inspector. In their conclusibiey only evoked the possibility to
open the tool to students.

The presentation of personal data to learnersciongext of self-regulated learning
do not preclude a parallel use of user tracking dst instructors. Azevedo’s [56]
findings show that external regulation using huntators enhances learning via
hypermedia. However increased awareness (makingnitgga an object of
attention/reflection) of the learning process aied, on the learner's side, by
mirroring personal information, is desirable aslwklhas also the potential to boost
the relevance of tutor action.



Tracked Data for Learners

Attempts to place learning traces in the handsfelbhg learners who therefore turn
to be agents and researchers in their own leariogesses [3] are not numerous. In
addition, they give contrasted results [57]. Fatamce, in StudyDesk [58] and ACE
[59] systems, the use of available personal footprby the learners appears to
remain close to zero. It means that the mere pcesefisuch tools is not enough to
improve personalised self-regulated learning, un#adents are somehow motivated
to use it. Johnson & Sherlock [60] also observe gelf-analytics tools can be
unwelcome because they represent an incentive @ngehlearning habits, which is
hard for many learners. Nevertheless, they concthee this kind of personal data
mirroring amplify conversations about learning, @himight be a condition for
initiating the self-changing process. But asidenfrthese exploratory studies, the
benefits that mirroring interaction with the coursight yield for the student is not an
object of high attention.

Glahn & al. have notwithstanding initiated a sysaéiminvestigation of the use of
personal traces. They analyzed the support ofdsed€ted learning with Web2.0
services [29, 39, 40]. These studies focused onthewpresentation of recorded user
activity supports reflection and engagement in @eas learning. The finding of these
studies is that mirroring of personal learning \dtti depends on two design
principles:

*  Perspective of learners in their current learniogtext;

e Contrasting information that allows the learneetaluate the own actions.

These results suggest that appropriate tooling s#port personalization of
learning through information that is suitable tfleet on the learning process. One
tool, coined by the authors "smart indicators" ligp contextualized indicators about
achievements, incentives, progress.

Personalisation in Virtual Learning Environments —A Prototype

Based on the system architecture for context awsstems [28], a prototype for
personalisation in virtual learning environments&ng developed. This prototype
instantiates concepts, concerns, requirements asigr principles conveyed by the
different view on personalisation elaborated abdvtecapitalizes on an existing
system [29, 39] that adopted an architecture forraring learner activity using
Web2.0 services. It transfers and expands it to theodle platform
(http://www.moodle.oryy A small-scale online course has been speciasighed to
embed the prototype and to serve as a playgroundufther developments and
experimental studies. Web usability principleshs topic of this course. It has been
designed according to a pedagogical pattern caRedding — Questions & Answers
— Test" (RQAT) [61]. The prototype, whose first qooments are presented
hereunder, aims to ascertain the technical fe#gibdnd to substantiate the
pedagogical value of the approach. A series ofissuds planned in order to
investigate possible benefits of the mirroring, agthem: increased awareness about
learning actions and behaviours, training of saeHigtic behaviours as a situated




learner, enhanced ownership of learning processagased sense of personalisation,

improved mental model of the learning context [&&8Y of oneself inside this context.

The personalisation of a generic course that theopype operates takes advantage of

the conjunction of tracking, mirroring and visualion. Visualizations have different

degrees of complexity and interactivity:

e mirroring visualization presents information abalifferent components of

the learning task and learner's actions withincah be responsive or not,
interactive or not;

* responsive visualization is a visualization thahayically reacts on user
activity;
e interactive visualization is a visualization thareer can act upon.
The prototype mostly concentrates on mirroring oespve visualization.

Moodle

The prototype provides a modular approach thatwallsystem developers,
instructors, and learners, to apply the above destrconcepts for personalisation.
Additionally, it allows stakeholders to hook thgireferred information processing
tools onto the system. The key function of the qgie is to visualize learning
activity, stored in Moodle’s activity log, back the learners. The present prototype
has two distinguishing features compared to otletvity-visualization plug-ins for
Moodle. Firstly, it implements the different levalt personal information processing
as independent services. Secondly, it is fullygraged into the Moodle platform. For
the prototype three additional requirements wenenigated. First, it has to be
possible to add new perspectives on personal irgfbom This defines that new ways
of information selection can be easily added withouch effort. In the terminology
of the underlying architecture this means that remgregation rules for the user
tracking can be added at any time. Second, it babet possible to create new
arrangements of the selected information. Finalfiexible information visualization
approach is needed that allows adding new and aepéxisting visualizations,
without concerning the underlying data. This regoient defines that different
visualizations can be used of the same personadmation as well as that the same
visualizations can get used for different typespefsonal information. The tight
integration into the Moodle platform assures thdt system functions for
authentication and authorization are appropriagéglglied for the role of the current
user. Moreover, it assures that the prototype freonke uses the same data as other
components of Moodle. This is an advantage compswethe approaches of the
systems for visualizing user tracking information Moodle that have been discussed
earlier in this paper. Instead of using a proxyos#ory for analyzing the learner
activity the framework uses Moodle’s internal leartracking and can provide live
information on the learning activity. In addition the shared data, the prototype
framework is part of the Moodle system and canefoge use the Moodle interfaces
for authentication and authorization of incomingad@quests. The four system layers
of the architecture are reflected by the framevagkollowing.



The Sensor Layer.The purpose of this layer is to collect and taestwaces of
actions. These traces can be accesses to a leaesimgyce, writing a forum posting,
or the results of a test. Moodle implements a titaiaction logging that is
automatically integrated into the different plug-iof the system. Additionally, some
Moodle plug-ins allow a more detailed view on tharhers’ activities. Therefore, it is
not necessary to implement a separate sensor faydracking learner actions in
Moodle.

The Semantic Layer.This layer processes the data collected by theosdager
into semantically meaningful information. At thevét of the semantic layer several
aggregation rules can be active to process thegratlearning activity. The current
system implements the sensor layer as a REST setlviough which the different
aggregation rules have unique names and can betldiezcessed through an URL.
At this stage each aggregation rule of the semé#air represents an SQL statement
that processes Moodle’s user tracking. Each agtioegaule returns the result data to
the JSON format that can be easily interpreted b-wontends. XML output of the
data is planned for future releases. Each aggmuatile can be limited to different
social contexts of the learner and to a specifirs®. So far the social context self,
course fellows and contacts are implemented. Thtegb “self” includes only the
data of the learner who is currently logged in etsitcessing the Moodle system. The
context “course fellows” includes the data of dHer learners who are enrolled in the
same courses as the learner. The context “coll&drsiaincludes all learners who
were directly collaborating with the learner in btast one of the different
collaboration tools of Moodle.

The Control Layer. This layer defines the arrangement of the aggregatiod the
visualization that are used for mirroring. The cohtayer is implemented as a plug-
in that provides several widgets that can be inddeetly integrated into the user
interface of a course. Each widget contains a Beiggregators and visualizations,
which can be configured by the instructor of a seur

The Indicator Layer. This layer provides different presentation modestie data
of the semantic layer. The indicator chooses tresqntation mode based on the
configuration of the indicator layer and receivies tlata from the semantic layer. The
indicator layer is embedded into the user interfat&oodle through a JavaScript
module. It fetches the data from the semantic |Hyerugh service requests.

Personal Information Management

The aggregation rules of the semantic layer offthmework offer direct support for
the design principle of contrast. This principlatss that visualized information is
easier understood if it is presented in the condéxtomparable information. In other
words, the other information contrasts the preskiméormation and highlights its
specific qualities. The contrasting information dae considered as a reference that
allows to assess the presented information aneélaterit to mental concepts of the



context in which the learning takes place. The gmeprototype of the framework
supports two types of contrasting information: iak references and social context
references. A yardstick reference provides infoiomaton goal achievement. A
yardstick reference is a value that provides aednal reference for the presented
personal information. The current activity of arleer can then be described as a
percentage of the yardstick reference. A yardseédrence is typically defined in the
arrangement of the aggregators and presentatioesntrdthe present framework two
types of yardsticks are supported: predefined ymidsthat are defined at design
time of a course, and dynamic yardsticks that uséiffarent aggregation rule to
determine the yardstick from the current activiiy. example of a dynamic yardstick
can be found in Glahn & al. [29]. The second typeantrasting information is given
by social context references. These referencebeapplied as special filters on the
aggregation rule. Such filter can cause an aggmuyatle to return the average
activity of a learner’'s peers instead of the attiaf the learner. For Moodle four
relevant social contexts were identified: group roers, contacts, course fellows,
peers. Contrasting information shows that contéxtdfarmation is considered as part
of the personal information that can get controltgdthe learner. In Figure 1, two
pieces of personal information are visualized:ttital time spent on the course (box
1) by the learner and the number of learning astibe performed (box 2). The
mirrored information about the total time is simpltroacted to the learner. The
mirrored information about the number of learningians is enriched through a
comparative setup which also mirrors the numbeaatfons by the peers. Another
yardstick could be a number of actions suggestetidyeacher.

5 Web Usahlllly Principles 4" Time spant on course: 00:01:3%8ou are logged in as ficcardo riccardo (Lagout)
Moadiel » DVi01
Activities Indicators -
- Topic outiine ndicator
& Assignments Yoursetions (BN
:?- Eﬂt{; On this forum, you are requested to post at least two questions arising from your reading of the resourced Al L] —
7] Quizes questions will be answered by the instructor
0 é\nnrﬁ 8 Modules B ews forum Latest Hews
{No hews has heen posted
People 1 Five Usahility Principles in ¥Web Design - COURSE MATERIAL O e
W ea ki % How s the course organized and which actions are required for l2aming?
;J il & Which benefits will | get from this course? Upcoming Events

Figure 1. The Moodle interface mashes up information cecten the
course and information about the personal expegi@fiche course by
the learner (Time spent on couf®x 1}, Student's actions compared
to peers' actionfbox 2})

Validation of the Approach

This research emphasizes interaction traces inrdodespect to what extent their
feedback to the learner can be beneficial to himh nthe design of his learning
environment. Main benefits from this personal higtof learning begins with the
mirroring of personal information. Sometimes orhwébme learners, contemplating it
will be enough to generate some kind of diagnofis ifistance: "the assignment
requests from me that | post 12 messages in thenfand | have only 3 so far") and



to self-administer appropriate remedial. But inestbccasions, the way to achieve the
improvement will not be so straightforwardly infedrfrom mirroring even if it brings
valuable information (for instance: "Compared te tiumber of learning activities
performed by my peers, | am slower"). It meang ttadents must be prepared to
interpret their personal data and, in some casest meceive help for this. An
underpinning hypothesis for this approach is thakimg learning processes explicit
and comparable, through their mirroring, can affgtcident attributions of learning
(locus of control) and increase what is advocatgdalh promoters of lifelong
learning: the responsibility and ownership of ore\s learning. Tracking might be
related to self-efficacy aspects. A number of sadindicate that high-mastery
students are more successful overall because #rsgyere, experience less anxiety,
use more strategies, and attribute their successrivollable causes. It means that the
others could benefit from an explicit, reified vi@itheir actions and realize they are
in control. Additionally, it is hypothesized thdiet provision of personal info can play
the role of an involvement factor.

Conclusion

This paper delineated and documented a perspemtiy@rsonalisation based on the
mirroring of personal tracked data. This approagVises to not merely use personal
tracked data for backstage adaptation but to mitroack to the learner. It therefore
entails the availability of tools that automatigaktollect and aggregate selected
information on the personal learning activities ameractions and make it visible to

the user. In its last part, the article contribut@dprototype which instantiates

concepts, concerns, requirements and design piéscigonveyed by this different

view on personalisation. Further elaboration of phaetotype as well as experimental
settings meant to substantiate the pedagogicalevahd possible benefits of the
approach are on their way.
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