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FPCEE Blanquerna, Universitat Ramon Llull. E-mail: miquelpf@blanquerna.url.edu

This article describes an experience of the use of Personal Learning Environment (PLE)-Portfolio to compile various

digital artifacts in virtual spaces, which represent a theoretical content learning process associated with knowledge, in a

competency-based context, using a variety of Web 2.0 tools. Based on the Learning Spiral as a framework for curriculum

design in connectivisim and in the co-association, it created lessons, activities, and projects in order to create dynamic

learning situations that contribute to the development of thinking skills and mental habits of first-year college students of

technical engineering education at theHigher TechnicalNetworkAdministration andComputational Support of the Lota

Arauco Technical Training Center at the University of Concepción. To analyze the experience, it proposed an evaluation

model that was built using ICT, evaluative principles, a defined competencies standard, evidence and types of ICT

assessment.As data instrument collection, rubrics were used that allowed to determinewhat students didwith andwithout

ICT.Main results of this experience are the generation of amethodological and evaluativemodel that facilitates theoretical

learning, from the paradigm of learning using ICT, for example to promote higher competencies development in students,

incorporating ICT seamlessly into a learning activity, increasing motivation and collaborative work in the physical and

virtual classrooms.
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1. Introduction

The impact of the Information andCommunication

Technologies (ICT) has become the core of a change

that involves most of the society fields. Education is

not an exception, and consequently technology

incorporation in professional technical education
is essential.

In an ambience of learning based on the develop-

ment of competencies, it is easy to observe two of

three dimensions associated with the competencies,

the knowledge to make and the knowledge to be.

Then, the theory associated with knowledgemust

not be evaluated appealing to the memorizing of

contents, which will be easily forgotten by the
students.

It is important that the proper pupils create

relevant contents that then they can re-use in the

moment that they consider suitable, since as Sie-

mens [1] indicates, to Know how and to Know what

they are being complemented by to knowwhere, that

is to say the understanding of where to find the

required knowledge.
In this context ICT arise like an extremely useful

tool to value the interaction of the students, and to

be employed under the education concept at line, or

education in network, like a continuous one of

didactic emphasizes and levels of use of technologies

that go from the individual access to inalterable

information, up to the entire immersion at an

ambience of practice led by a teacher and supported
by a community of learning [2].

In this proposal, the role of the teacher will be of

facilitator andmediator, using the concept of the co-

association. In the pedagogy of the co-association,

Prensky [3] points out that to use the technology is a

task of the students, while the work of the teacher

consists of acting like an orientator and a guide of

the use of the technology for effective learning. To
do this, the teachers need to center and to become

evenmore expert in things that already are part of its

work, including asking good questions, to provide

context, to guarantee the rigor and to evaluate the

quality of the work of the students.

To compile the evidences of the learning process,

the Ple-Portfolio concept will be used, in order to

make use of the big variety of hardware of the Web
2.0 that allow work and generate collaborative
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content, and a spacewhere theproducts prepared by

the pupils will remain reflected. Analysis of current

research reveals that social networking sites are a

useful tool in teaching and learning as well as in

employability and career management of students

[4].
The methodological proposal will promote the

skills of top thought in the students, going on from

tied activities to remember, up to the creation of

digital artifacts, together with the use of Web 2.0

tool such as Delicious, Scoopit, Googlegroups,

Cmaptools, NetVibes, Googledocs, Youtube,

Wikispaces, Twitter, Skype, Facebook Scribd and

Prezi.
This paper describes an experience with students

of technical engineering education at the Higher

Technical Network Administration and Computa-

tional Support of the Lota Arauco Technical Train-

ing Center at the University of Concepción. Main

objective is to propose an evaluationmodel that was

built using ICT, evaluative principles, a defined

competencies standard, evidence and types of ICT
assessment using a variety of Web 2.0 tools.

Themodel promotes that the evaluationwith ICT

should not treat itself about a mere copy of the

evaluation that is realized in the classrooms. It

include between other aspects, a process of authen-

tic evaluation, since it tries to find out what the

student does or what is capable of doing, using

diverse strategies or evaluative procedures [5]. The
evaluation with ICT, will be tackled from the

encyclopedic point of view and collaborated based

on the definition proposed by Bàrbera [6], and from

the point of view self evaluative, co-evaluative and

hetero-evaluative, according to the types of evalua-

tion with ICT to assess virtual learnings proposed

by Abarca [7] and Stén, Pawlowski and Pirkkalai-

nen [8].

2. Background

The model of Personal Learning Environments

(PLE), is a concept that proposes a new paradigm.

The PLE is not an application, it is not a platform, it

is not a program that it can download or upload;
rather, it has to do with a philosophy, a way of

understanding as people learn. Here, the student

fixes his own contents like beginner. It is a model

centers on the student who is learning, providing

tools to meet the needs of the knowledge society [9].

The term PLE describes [10, 11] a gateway to

knowledge, and he defines them as a self-defined

collection of services, tools, and devices that help
learners construct their own Personal Knowledge

Networks, sharing tacit knowledge nodes (e.g.

people) and explicit knowledge nodes (e.g. informa-

tion). Similarly, Lubensky [12] and Schaffert and

Hilzensauer [13] see personal learning environments

as being a facility or facilities for an individual to

access, aggregate, configure and manipulate digital

artefacts of their ongoing learning experiences.

PLEs help people to control and organize the

individual learning process, offering support so that
they can set their own learning goals; manage their

learning, managing both content and process; and

communicate with others in the learning process

[14].

The portfolio practice has proved to be effective

in supporting students’ learning, as it allows them to

document evidence of their learning and to reflect

on personal growth [15].
The e-portfolio is an electronic collection of

evidences that shows one’s learning journey over

time and which can relate to specific academic fields

or one’s lifelong learning. Learning journey can be

seen as one’s formal and informal learning over

period of time, it includes the developed or gathered

resources, social networks and evidences of one’s

competencies. These evidences may include written
documents, photos, videos, reports on research

projects, observations by mentors and peers, and

self-reflections on one’s own professional activities.

Barrett emphasizes the key aspect of an e-portfolio:

reflection on the collected evidences, such as why it

was chosen and what one learned from the process

of developing e-portfolio [16]. Ple-Portfolio mixes

the potentialities of the free Personal Learning
Environment and e-portfolios.

The theoretical modality that support this inves-

tigation centers on the socio Constructivism, of Lev

Vigotsky [17]; in the Theory of Learning for Dis-

covery, of Jerome Bruner [18]; in the Significant

Learning, ofDavidAusubel [19]; in the conectivism,

of George Siemens [1]; and in the pedagogics of the

co-association, of Marc Prensky [3].
We focus on the Learning Spiral like the frame of

the curricular design that helps us to construct

lessons, activities or projects directed to the devel-

opment of the skills of thought andmental habits of

the students. According to Pincheira, Carrasco y

Sierra [20] the states of the spiral are:

� To experience: Corresponds to the stage in which

the mediator (teacher) must generate the context

for the development of the activity, delivers the

instructions, the execution of the activity is rea-

lized and the results are obtained.

� To share: It is a slightly unknown stage of the

process and therefore not very well developed in a

traditional educational ambience and that corre-
sponds to the instance in which the beginners

unload its emotion and/or emotiveness generated

by the success or defeat opposite to the realized

activity, in order to open its minds for learning.
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� To process: In this stage the process looks criti-

cally observing: what was done? and, why was it

done?

� To generalize: In this stage the idea is to relate the

theory and the general knowledge to the real

experience, generating significant learning.
� To apply: In the closing of the activity it seeks

how to be demonstrated as new learning is

incorporated in a personal way and collaborative

for every beginner. This learning serves also like

input for the next experience.

3. Methodology

This investigation is exploratory and descriptive

with a not experimental design, using a qualitative

methodology.

This initiative was specified in the unit of Founda-

tion of Networks, which it is part of the Networks

Module, of the first year of the Technician’s career

of Top Level in Administration of Networks and
Support Computational. This career is develops

under a curriculum based on the development of

competencies, on the Center of Technical Forma-

tion Lota Arauco, that belongs to the University of

Concepcion Corporation (Higher level education).

According to the plans and programs of the career,

Foundation of Networks is a unit of formation

where it expected at the end of this, students
should be to configure a computer network, from

the physical and logical point of view.

The average of age of the students is 20 years, who

comes from municipal schools of the communities

of Lota and Coronel (the most part), of the Region

of Bı́o Bı́o, Chile.

The previous knowledge of the students is related

mainly to the experience that they have using the
computer at user’s level, for those what happens

behind the computer does not havemajor relevancy.

Principally they use the social networks and con-

sider that they are consumers of information, more

than producers.

Regarding to its conception of the process of

teaching-learning, it has largely established the

traditional conductive model which was formed
during primary and secondary education. Even if

the curriculum corresponds to a modular system

based on the development of work competencies,

their attitude to the beginning of the unit does not go

in the line of developing competencies of proactivity

and self-regulation of learning, not either in the

development of the three-dimensional components

of the competencies: knowledge, to be able to do and
to be able to be.

The instruments of data collected were eight

rubrics related to: the group work, the collaborative

work of the course group, self-assessment, making

of a conceptual map, of a video tutorial, of a Wiki,

of a written document and glossary of terms, and of

an oral presentation.

Data analysis was made in a scale from 1 to 7,

where 1 is the lowest score, and 7 is the highest score.

The average approval of a student is a score of 4, or
higher, in all rubrics.

4. The study

For explicating the activities of teaching -learning

that are proposed to the students, it was developed a

synoptic staff that sums up in the Table 1 the

combination of the learning spiral, with the strate-

gies, the competencies and the pupils activities.

4.1 Plan for the development of the proposal

The relationship between the verbs associated with

the skills of top thought, with the use of ICT tools

and the construction of the final products is outlined

in the Table 2.

4.2 Description of the evaluative proposal

Considering the characteristics of this investigation,
which looks that students compile theoretical mate-

rial to generate new products, it has been chosen

the encyclopedic and collaborative evaluation

approaches (see Fig. 1). The first one refers to the

large number of contents that manage a more

complex source or of different sources, while the

second one refers to the assistance that the technol-

ogies give as regards the visualization of the colla-
borative processes implied in an evaluation of these

characteristics [6].

The evidence of the students’ work in the con-

struction of new knowledge, from its theoretical

compilation using the ICT as a tool, it was reflected

in a Ple-Portfolio, which contains the final products

that the students present. To evaluate the expecta-

tions of learning reflected in the standard of compe-
tencies, were elaborate rubrics, because these are

instruments that can be used with many different

methods, such as it is demonstrated in Table 3 with

the Wiki. For example, rubrics can also be used to

promote cooperation, metacognition, self assess-

ment, co-evaluation, progress monitoring, and to

verify the students’ comprehension.

5. Results

This experience allowed experiencing a methodolo-

gical and evaluative model with ICT that facilitates
theoretical learning in the teaching of learning with

use of the Ple-Portfolio, using as strategy the inte-

gration curricular of the ICT in the classroom, from

the paradigm to learn using ICT.

The proposed model allowed evaluation of the
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learning expectations stated in the standard of

competencies, from the point of view of the self-

assessment, co-evaluation and hetero-evaluation.

The evidences of the work of the students are the

digital artifacts that were elaborated with use of the

Web 2.0: a platform scoopit of every group, a

conceptual map of the on-line unit, a Wiki of the
on-line unit (see Fig. 2), a video tutor of the unit

lodged in youtube, a final document and glossary of

terms, published in scribd.

In a scale of scores from 1 to 7, the digital product

that obtained the best notewas theConceptualMap

(M = 7.0), then the Document, Glossary and the

Wiki (M = 5.5 each), and the Video (M = 5.0). The

group evaluation score of the coursewas referring to

the collaborative work of the studied group, that

score affected all the students of the same way. The

group course evaluation (M = 5.0) was done as a

whole with all the students according to the indica-

tors of the rubric, to agree on the note that was

reflecting the collaborative work of the course. In

synthesis most of the activities were approved with
regular qualifications, except the conceptual map,

which reflect an excellent domain by students.

Individual self-assessment (M = 6.4) and the self-

assessment group (M = 6.4) were reflected the

performance of individual students and groups

working in building products in a very real way.

There were students who would use the instance to

assign grades that reflect their individual contribu-
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Table 1. Proposal development

Activity Objective Description Strategy Technique

Experience Comprehend the
importance of
looking for
information from
reliable sources.

The teacher mentions to the pupils that he needs to
look for information in Internet, information
related to the configuration of networks of
computers. It is requested that they work in teams
searching in google for information about the
following concepts: Importance of the networks of
information in the current society, types of networks
of information, model OSI, model TCP IP, devices
of communication of information, means of data
transmission, Addressing IP, construction and
physical and logical configuration of a network of
information. Basic tests of the network. Then they
will have to: to write on a card the entire quantity of
results thrown in the searcher google, to select 15
places at random, to analyze them and to propose 5.
They must justify the selections, and exhibit them
briefly.

Strategy of
problematicalness
and approach to
reality.

Conference in
small groups.

Share To recognize the
emotion and the
corporal state

The pupils mention how they feel after having lived
through the experience to dive for so much
information.

Process To determine what
they did and as
they did it. Across
questions the
pupils are guided
so that they
reconstruct what
they did before.

The results are analyzed as awholewith the pupils as
they went so far as to recommend to the teacher 5
places.Analyze the entire numberofplaces thatwere
in the Web: how do we know if the information is
reliable? how might they filter the information: how
can they update the information quickly?: Is it
necessary to manage all the places?
What might be done to quickly gain access to the
information that is considered to be valuable?: am I
considered to be a consumer or a producer of the
contents: do we have any strategy to filter the
contents?

Generalization Contextualize the
experience with
the theory

Explain the importance of organizing the contents,
of filtering and having reliable information sources,
of producing own content, of a collaborative way of
having it at our disposal.
Examples of tools to order the contents, and
contextualize with some allusive concepts to the
connectivism.

Strategy of search,
organization and
selection of the
information.
Strategies of
extrapolation and
transference
Work strategies
collaboaratively.

Project method.
Individual
learning place.
Education
network.

Application Apply what was
learned to a real
situation

It is explained to the pupils who during the semester
have checked several theoretical concepts, which
must be reorganized like course, not to lose them.
One invites to the group course to produce its own
content for the unit, which will allow them to gain
access to these when they estimate necessarily. The
quality of the created content will depend on them.



tion to the group and the course. The perception of

their own work in the course was excellent, which is

evidenced in their high qualifications.

Ple-portfolio with the digital products and rub-
rics, is available in the platform Scoopit in Products

created and filtered by first year pupils of the Tech-

nician’s career Superior level in Administration of

Networks and Support computational [21] in the

URL http://www.scoop.it/t/recopilacion-ccna1

Main positive aspects in students were reflected

during the activities. There were high motivation

andparticipationduring classes, the development of

multiple evidences in their own ple-portfolios about

requirements with 2.0 tools, and also, the opportu-

nity to reflect, individually and in big group, about
their teaching and learning processes.

Results shows that students working in virtual

environments with the use of tools of the Web 2.0

like Delicious, Scoopit, Googlegroups, Cmaptools,

NetVibes,Googledocs,Youtube,Wikispaces, Twit-

ter, Skype, Facebook Scribd and Prezi, are capable

to: to obtain information from a variety of credit
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Table 2. Relationship between the use of Web 2.0 tools and the higher order thinking competencies

Key Verb Digital Activity ICT Tool Final Product

To remember To look for information across
basic search engines.

Search engine: Google.
Students platform:
Alumnos.cftlotarauco.cl
Institutional e-mail:
alumnos.cftlotarauco.cl

(1) Scoopit each group.
(2) Conceptual map of the on-line
unit.
(3) Wiki of the on-line unit
(4)Video tutor of the unit lodged in
youtube.
(5) Final document and glossary of
terms, published in scribd.
(6) Presentation in Prezi of the
process lived by each of the groups
to construct the final product.

Comprehend To categorize and to label
information.

Platform to filter contents: scoop.it

Apply To edit and to recommend
information.
To prepare preliminary version
of the products: conceptual
map, wiki, video tutor, final
document, glossary of terms.

Platform to construct the preliminary
mental map compilation of the unit:
Cmaptools.
Platform to construct the document and
the preliminary compilation glossary
terms of the unit Googledocs.
Platform to construct the wiki: wikipedia.
Software to construct the video tutor:
camtasia.

Analyze and
evaluate

The preliminary products are
analyzed collaboratively

Group work platform: googlegroups.
Scoop.it platform
Social networks: facebook, twitter,
Communication hardware: skype, e-mail,
google docs, google groups.

Create To publish the final products
of the unit

Platform to construct the mental map
compilation of the unit: Cmaptools.
Platform to construct the document and the
compilation of the terms glossary unit
Googledocs.
Platform to construct the wiki: wikipedia.
Software to construct the video tutor:
camtasia

Fig. 1. Proposed of a model of evaluation with ICT.
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Table 3. Example of a rubric of assessment of the Wiki

4 3 2 1

Intention

Our wiki has a clear intention.
Every part of the place heightens
the intention.

Our wiki has a clear intention.
Every part of the place heightens
the intention.

We try to print an intention on
our wiki, but our wiki treats for
the most part on only one topic.

Our wiki does not intend to sum
the information up.

Information

Our wiki covers content that is
important for the intention. Our
information is complete,
balanced and impartial.
The wiki tackles 5 topics of
requested contents and that are
described in the standard.

Our wiki has suitable
information. We present the
content of an impartial way.
The wiki tackles 4 of 5 topics of
requested contents and that are
described in the standard.

Our wiki presents some cracks in
the information. Sometimes, our
wiki is partial in its presentation.
Thewiki tackles 3 of the topics of
requested contents that are
described in the standard.

Our wiki has very little
information.
Thewiki has between 1 and 2 of 5
topics of requested contents and
that are described in the
standard.

Interpretation

We use our investigation to do
significant inferences and to
extract original conclusions
about the topic. We relate the
content of our wiki to
experiences or wider topics and
of actuality.

We use our investigation to
extract conclusions about the
topic. We established relations
between the information in our
wiki and other topics.

We try to extract conclusions
about the topic but some of our
conclusions are not based on
facts.

We do not extract any
conclusion about the topic.
Simply, we repeat or paraphrase
our sources.

Sources

We obtain information for our
wiki from a variety of credit
worthy sources. The readership
can easily quarrel about from
where we obtained our
information.

We get information from
credible sources. Readers can
know where we got our
information.

We get our information from a
few sources and someof themare
not very credible. Not always
readers can know where we
obtained our information.

We get our information from
some sources that do not have
credit. Rarely mentioned of
where we got our information.

Organization of the Site

The information in our wiki is
divided in a logical way on
separated pages. Our linkage
allows to the persons to move
easily between the differentpages
and it helps them to locate the
beginning page.

The information in our wiki is
divided in a logical way on
separated pages. Our linkage
allows to the persons to move
without confusion through the
page.

We try to divide the information
logically in our wiki, but
sometimes the organization does
notmake sense. Somepages have
no links to help our readers
navigate through the site.

Our wiki is disorganized.
Readers can easily get lost
between pages or cannot use
links to navigate to other pages.

Links

All links in our wiki works, they
are adapted for the audience and
they are related to the intention
of our site.

All links in our wiki works and
they are related to the theme of
our site. All linked sites are
appropriate for our audience.

All links on our wiki works and
they are related to the theme of
our site, but a few links do not
work.

We do not have links to our wiki
and our links are inappropriate
or not related to the topic.

Fig. 2. Example of the Ple-portfolio online unit basis of a student Networks.



worthy sources, publishing information cited the

original font, to use their investigation to do sig-

nificant inferences and to extract original conclu-

sions about studied topics, to analyze and evaluate

products, and finally to create new originals pro-

ducts. It happening from activities tied to remind-
ing, up to the creation of digital appliances.

Main problems detected in the implementation of

an innovative formative model in according to the

perception of the teacher of the subject, are related

to the disorientation with the technological way and

with the use of the web 2.0 tools, both of the proper

students, and of the rest of the educational commu-

nity.
Results show that peer collaboration and inter-

action via PLEs is not always easy to establish. The

previous thing is because the first year students of

the career are accustomed to traditional models of

formation where they assume a more passive role.

Deal with a model that demands proactivivity and

self-regulation of learning, at first disorients them,

but little by little they go adapting themselves in a
process that will bring them over to the reality of the

labour world.

6. Discussions

In this work a model of evaluation with ICT was

proposed, to go deeply into one of themost complex
aspects into a curriculum based on the development

of competencies to know, that is evaluated across

memory evaluations, and of repetition of contents.

Therefore it considered as a challenge to incorpo-

rate the technologies and to evaluate with them,

avoiding as Bàrbera [6] says, that the evaluation

with ICT should not treat itself about amere copy of

the evaluation that is realized in the classrooms.
For such a motive, it was chosen to use models of

evaluation using ICT from the encyclopedic and

collaborative point of view, since the students had to

generate products validated by them from the

summary of the theoretical material of the unit

Foundations of Networks. This reinforces what

Adell [22] said, on having referred that the students

learn creating cultural appliances in diverse lan-
guages, as the writing, the visual, or the web,

among others.

Our results correspond to some extent with the

characteristic of PLEs described by Downes [23]

and Attwell [24]. Ple-portfolios developed by stu-

dents using Scoop it included tools for producing

and publishingmaterials, to share new information,

and to comment. According to Valtonen, Hackling,
Dillon, Vesisenaho, Kukkonen, and Hietanen [25]

students in this study made minimum use of tools

for aggregating material, resources and recommend

information related with Computer Networks.

This study provides evidence that our students

are able to increase their higher competencies to

support learning processes. Contrary to Hakkairen

et al [26] our students take the control of their

educational responsibilities, this kind of metacog-

nitive skills are not responsibility only of teachers in
this kind of environments [27–30].

7. Conclusions

This experience provides an insight into the experi-

ences of employing personal learning environments
portfolios in a Technical Training Center at the

University of Concepción in Chile.

It is possible to state that, results from students,

suggest positive effects on the generation of a

methodological and evaluative model that facili-

tates theoretical learning, from the paradigm of

learning using ICT, for example to promote higher

competencies development in students, incorporat-
ing ICT seamlessly into a learning activity, increas-

ing motivation and collaborative work in the

physical and virtual classrooms.

On the other hand methodological proposal

promoted the higher order thinking competencies

in the students with the use of tools of the Web 2.0

which affected positively the increase of the motiva-

tion of the pupils and their comprehension of the
importance of the collaborative work the physical

classroom and the virtual classroom.

The present work has addressed the need to

balance knowledge about web 2.0 tools before

working on the development of Ple- Portfolios to

solve disorientation with the use and integration in

an academic way. Despite the fact that the target

population of this study is on average less than 20
years, i.e. they are digital natives.

In order to support this evidences, it is suggested

to carry out studies which involve integration of all

courses of the career curriculum, especially consid-

ering the supporting role they can offer in the

process.
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