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ABSTRACT
The study analyzes the improvement in generic competences
through e-portfolio/PLE platform and didactic planning. The new
version of the platform, Digital Folder, contains utilities for students
and teachers and some PLE components that help the learning
process through e-portfolios. Didactic planning is compared for students from the University of Vic and the University of Barcelona,
with a total of 61 participants. A questionnaire has been applied
for measuring the use of functions and how much these functions
aid in the improvement of the generic competences (reflection,
planning and selection of information). The results confirm that
the most helpful functions for students are: the Schedule, the Academic tasks, the Teacher’s portfolio and Dialogue with the teacher.
However, the implication of these functions in the improvement of
the competences depends on didactic planning overall for reflection on learning.
KEYWORDS: EPORTFOLIO, PLE, GENERIC COMPETENCES,
HIGHER EDUCATION

1

INTRODUCTION

The last decade has seen a notable increase in research into e-portfolios, platform design and systems, based on Web 2.0, along with
the teaching strategies employed. However, there are far fewer
publications devoted to research into improvements in the development of competences.
In the university environment, e-portfolios tend to be used
with an evidence-based learning approach, whereby a set of
documents or evidence of learning are grouped together with reflection on learning, normally of a metacognitive nature (Barberà,
2008; Barrett, 2003; Cambridge, 2010; Zubizarreta, 2009). The
evidence is increasingly multimedia-based and interconnected
through hypertext links.
E-portfolios can also be seen as a personal learning environment. A personal environment helps the student to learn with
*To whom correspondence should be addressed:
Dept. Teoria e Historia de la Educación, Campus Mundet
Pg. Vall d’Hebrón, 171; 08035 Barcelona (Spain)

others, to control learning resources, to manage the participation
of resources and to manage the integration of resources in learning. In this way, the evidence of learning can be strengthened, as
can the process of creating the e-portfolio.
Johnson and Liber (2008) propose a model of personal organisation in environments that can be described as PLEs (personal
learning environments). This model (Beer’s Viable System Model
or VSM) proposes connecting learning activities to higher-level
cognitive functions. Examples include coordinating learning activities with the institution, negotiating the resources required in
each activity and managing the complexity of the learning activities. In order for students to find the platform meaningful, they
must focus on the so-called self-delivery functions of learning
management, such as scheduling, self-assessment and messaging
tools, etc. When students are driven by their own interest and motivation to manage these tools in order to optimise the learning
process, it is considered that these functions form part of their
self-development, however students need guidance and support
for engaging with new digital tools (Kuhn, 2017). The reflective
process of the learning itself serves to strike a balance between
these self-delivery and self-development characteristics. In line
with the self-development aspect of PLEs, Cambridge (2010)
introduces the concept of the self-networked and the self-symphonic to describe students who show evidence of learning
through the e-portfolio. The self-networked refers to the connections made with other settings (social networks, teaching staff,
fellow students, external information, etc.) by the student through
the functions of the e-portfolio system. Meanwhile, the construction of the self-symphonic is the process whereby students
integrate learning, interests and modes of representation in such a
way as to benefit their self-development. As such, we can see how
e-portfolios and other personal learning environments may foster
students’ development when reflection on the learning process
takes place and, therefore, from the perspective of evidence-based
learning.
Within the framework of e-portfolios, several authors link
the process of creating the portfolio to the development of
cross-cutting and metacognitive competences (Logar, Peterson, & Römmer-Nossek, 2007; Meyer, Abrami, Wade, Aslan, &
Deault, 2010; Plaisir, Hachey, & Theilheimer, 2011). Cross-cut-
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ting competences are those which require a higher level of mental
complexity, foster the development of levels of intellectual
thought and the development of attitudes and values, involve an
active and reflective approach, and are multifunctional, among
other aspects (Villa & Poblete, 2007). Meanwhile, metacognitive
competences are those associated with self-reflection and self-assessment.
Reflecting on the learning process involves deep learning,
finding meaning in learning, connecting and evaluating the implications of actions in the learning process and knowing the
variations in points of view as actions are being carried out,
among other factors (Hole & McEntee, 1999; Riedinger, 2006).
At the same time, according to Pintrich (2004), this competency
involves four stages, which include the planning of learning (goal
setting and activation of prior knowledge), the control of motivation and effort, the selection and adaptation of strategies, and
reflection on the progress of the task.
The planning of the learning process is a combination of the
planning of a task and orientation to learning (Villa & Poblete,
2007). In this respect, we see planning as an element of appropriation and personalisation of the assessment system in order to
be able to specify objectives, timings, methods and strategies, as
well as to carry out the self-assessment of the aforementioned objectives (Justicia, 1996; Torrano & González, 2004).
Meanwhile, by producing e-portfolios, students select information in order to draw up learning evidence, as well as selecting
the documents that constitute evidence of learning. Information
behaviour can be understood on different levels of the person-information interaction process, based on the description of
information-seeking processes and that of the specific techniques
for extracting information (Wilson, 1999). At the same time, the
process of extracting information entails the selection of information, which means that the person defines the topics to be
investigated and the procedures to be used in this investigation.
The selection process involves evaluation strategies that make it
possible to define the information extraction procedures.

1.1

teachers, as well as to the developments made in respect of applications. As regards the use of e-portfolios to show evidence of
learning, the platform has incorporated components typically associated with a PLE (Castañeda & Adell, 2013; Rodríguez-Illera,
Rubio, Galván, & Barberà, 2014; Siemens, 2007; Torres-Kompen, Buchem, & Attwell, 2011). These components can be placed
into four categories, related both to self-delivery functions, as explained above, and to self-development functions: 1) Applications
that enable students to configure their own space (incorporate social networks, personal schedules, etc.); 2) Producing documents
using the information of the applications themselves and that of
the academic tasks assigned by the teacher, complementing the
documents that could already be created and re-edited previously;
3) Sharing information (with options for comments and privacy)
with users and non-users of the platform; 4) Improvement of the
visual display of the set of subjects and of the relevant information, in order to help students with planning, providing a sort of
“control centre”. Some authors have analysed the appropriation
of these kinds of tools as the visitors and residents concept for
knowing how much self-development students are able to acieve
(Kühn, 2017).
A recent overview of all the factors that affect PLE’s student
construction with personal, academic and professional perspectives is published by Castañeda, Dabbagh and Torres-Kompen
(2017). The introduction of this issue shows how metacognition,
approaches to technology, digital skills, guidance and support by
teachers are related and engage the “spirit of PLE”: sharing, collaboration and creating together; processes of the 2.0 world.
The overall objective of the study is to discover students’ perceptions of the effect of an e-portfolio system, with an integrated
PLE, on the development of cross-cutting competences. The specific objectives were:
• To find out whether the students perceive that their competences of planning, reflection and information selection are
developed to a greater extent after using the e-portfolio.
• To find out the students’ perception of the degree to which
each function of the e-portfolio helps in the development of
the three competences.

Digital Folder (Carpeta Digital): an e-portfolio/
PLE system

Digital Folder (http://app.carpetadigital.net) is a platform created to generate e-portfolios in the university setting. This involves
the participation of three agents: the student, the teacher and an
administrator, each of whom has specific functions, namely the
creation of the portfolio, the assessment of the portfolio, and the
distribution of portfolios and users, respectively. The Digital
Folder platform has certain assumptions regarding the educational
relationship, such as (Rodríguez-Illera, Galván, Martínez-Olmo,
2013):
• Students continuously create the e-portfolio while teachers
continuously monitor the learning.
• Students show evidence of the learning, which means that
they may incorporate learning from other contexts (gained
over the course of their lives) both in their narrative and in
the digital and hypertextual presentation of the e-portfolio.
• Students share their e-portfolios with other interested
parties, both while studying the subject and following its
completion, in order to provide evidence of their competences.
A decade after it was launched, the Digital Folder platform
continues to adapt to the pedagogical needs of students and

• To verify the possible influence of related variables in the
perception of the development of competences, such as: a)
the students’ study habits, b) attitude towards reflection, c)
the teacher’s role in raising awareness about the use of the
e-portfolio, d) the type of subject, and e) the students’ performance.

2

METHODS

A questionnaire method was adopted, for which purpose three
five-level Likert-type scales were designed from the perspective of the processes of self-regulated learning (Pintrich, 2004;
Rosario, Núñez, & González-Pineda, 2006; Wolters, 2003; Zimmerman, 2002), geared towards discovering the development of
the following competences: Planning, Information selection and
Reflection. For each item of the scales the students have to indicate whether they have developed the competences: 1) to a much
lesser extent than before the use of the e-portfolio; 2) to a lesser
extent than before the use of the e-portfolio; 3) to the same extent as before the use of the e-portfolio; 4) to a greater extent
than before the use of the e-portfolio; 5) to a much greater extent
than before the use of the e-portfolio. This type of scale has also
been used in other studies (Geyer & Daly, 1998; Littrell, Malia, &
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Vanderwood, 1995), where a comparison was made of students’
perception before and after an educational intervention.
The reliability of the scales measured by means of Cronbach’s
Alpha internal consistency index produced the following results
(Table 1): 0.74 on the Reflection scale, 0.84 on the Information
selection scale and 0.65 on the Planning scale. These values are
considered acceptable for the purpose of this research (Nunnally
& Bernstein, 1995).

Alpha

.83

Reflection (Explained variance 62%)
Factor 1
My reflection is of a constructive
nature

.82

My reflection is of a self-critical
nature

.74

I take the time necessary to reflect

.57

Alpha if item was
deleted

I am aware of the usefulness of
reflection

.61
.45

Table 1. Reliability of the scales
Scale

I plan in a diary the dates for
carrying out the activities of the
subject

Planning

0.65 (10 elements)

0.66 if item 10 was
deleted (I plan subjects well)

I reflect even when not asked to
do so by the teacher

Reflection

0.74 (10 elements)

0.82 if item 9 was
deleted (I am aware
of the usefulness of
reflection)

I reflect on the goals to be reached in order to know what I need
to achieve them

.71

Selection of the
information

0.84 (10 elements)

I reflect on my learning successes
and errors

.56

I reflect on the strategies that may
help me improve learning

.85

I reflect on the competencies that
help me to achieve the learning
activities

.75

A factorial analysis was carried out in order to identify the
structure of the constructs (Main Components with Varimax Rotation) for each of the scales (once the aforementioned items were
eliminated). The Bartlett test confirmed that the factorial analysis
was appropriate in the three scales (p=0.0000).
All the items had a loading of over 0.40 in the relevant factor
and a loading of less than 0.30 in the non-relevant ones. The Planning and Information Selection scales show a structure of three
factors, while the Reflection scale has a bidimensional structure.
In all three cases the explained variance with the said factors exceeds 60% (Table 2).
Table 2. Factorial analysis of the scales
Planning (Explained variance
66%)

Saturation

Factor 2

Information selection (Explained variance 65%)
Factor 1
I know how to select suitable
social networks in order to carry
out the learning activities

.83

I know how to select suitable
websites in order to carry out the
learning activities

.79

I know how to select relevant
information in order to carry out
the learning activities

.72

Factor 2

I am concerned to know how
each of the studied topics will
help me in my future career

.85

I know how to distinguish
between valid and non-valid
information in order to carry out
the learning activities

I draw up personal goals geared
toward completing courses and
other activities in order to achieve
certain competencies

.76

I know how to identify reliable
information sources for the learning activities

.71

I know how to discard the information I do not need in order to
carry out the learning activities

.70

I know how to surf the net
without losing sight of my
initial objective for the learning
activities

.57

I know how to judge the quality
of the information I find in order
to carry out the learning activities

.54

Factor 1

Factor 2
I hand in activities by the indicated due date

.65

I plan subjects well

.81

I know how to manage my study
time

.62

I keep the teaching programme in
mind throughout the subject

.62

I plan in order to work out how to
achieve the competencies I need
for the subject

.49

Factor 3
I make lists of what I need to
have or know in order to carry out
the activities
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.87

.79

Factor 3
I know how to select what I want
to have in my digital folder

.91

I know how to select what I have
to show in the learning activities

.55
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Furthermore, the students indicate the extent to which the following e-portfolio functions have contributed to the development
of each competency (nothing, a little, quite a lot, a great deal): 1.
Academic tasks; 2. Internet resources; 3. Dialogue with the teacher; 4. Teacher’s portfolio; 5. Schedule; 6. Guest resource.
For the purpose of achieving the third objective of the study,
information was gathered on the following variables:
• Study habits: scale of five items with answer options from 1
to 5 indicating the frequency of each study habit (from never
to always) selected from the perspective of the processes of
self-regulated learning:

Table 3. Characteristics of teaching staff
Teachers

1

Sex

Teaching
experience

Courses

Female

Junior (less
than 10
years)

Early
Childhood
Education

(3) I only use class notes for studying
(4) I use all the materials provided by the teacher for studying
(5) I use resources that I find myself online for studying
•

Attitude towards reflection: : scale of six items with answer options from 1 to 5 indicating the frequency of each
reflection attitude (from never to always) selected from the
perspective of the processes of self-regulated learning:

(1) I try to argue my ideas clearly so that they are easily understood by those who read them
(2) I like to be made aware of the aspects that I need to improve
(3) I am interested in comparing my learning products with
the learning objectives
(4) I like to reflect on my learning
(5) When I am asked to reflect, I understand what is being
asked of me
(6) I feel satisfied with the reflective activity I carry out
• Teacher’s role in raising awareness about the use of the
e-portfolio: scaled question for students with five response
levels: none, a little, sometimes, quite a lot and a great deal.
• Didactic treatment in the use of the e-portfolio: one part of
the sample has employed the e-portfolio in a year-long work
placement subject (N = 28) while the other part of the sample has employed the e-portfolio in semester-long theory
and practice subjects (N = 33).
Students’ performance: measured by means of the grade
achieved in the subject in which the e-portfolio is employed.

2.1

Sample

The sample was composed of 61 students who, during the 2014
academic year, had used the e-portfolio-PLE in one of their
subjects. Specifically, it was made up of students from three university courses: the Degree in Early Childhood Education of the
University of Vic (19.7%), the Degree in Social Education of the
University of Vic (34.4%) and the Master’s Degree in Legal Practice of the University of Barcelona (45.9%). The mean (M) age
of the students was 24 years old and they were mostly female
(65.2%). In relation to the teaching staff, we highlight the characteristics listed in the table below (Table 3):

Yes (more
than five
years)

Social
Education
2

Male

(1) I study on my own
(2) I study in a group

Experience
in e-portfolios

Senior
(more than
20 years)

Legal
Practice

Yes (more
than five
years)

Some of the characteristics that define the university contexts
of the sample are as follows: the University of Vic is private and
has 5,000 enrolled students, while the University of Barcelona is
public and has 46,000 enrolled students. These two universities
were selected by means of a convenience sample since, thanks
to its teaching work in these universities, the research team had
easy access to the sample. Furthermore, it reflects two types of
scenario: a small, private university and a large, public one

3
3.1

RESULTS
Students’ own perception of the development
of the planning, reflection and information
selection competences with the use of the
e-portfolio

The students have a positive perception of the potential offered by
the e-portfolio for the development of competences. On a scale of
1 to 5 (where 3 is the midpoint), the mean score obtained in the
Planning competence is 3.2 (N = 61, standard deviation (SD) =
0,40), the mean score obtained in the Reflection competency is 3.5
(N = 61, S = 0.42) and the mean score obtained in the Information
selection competency is 3.5 (N = 61, S = 0.39). These results indicate that the development of the three competences is perceived
in a similar way (although with a slightly lower score in the case
of planning) and that they are developed to a moderately greater
extent than before using the e-portfolio.
A detailed study of each indicator shows that in the case of the
Planning competency (Table 2), the aspects that students consider to be most strengthened through the use of the e-portfolio are
those related to the coordination of the programme of the subject
with educational objectives. These are the items highlighted in
bold in the table below (Table 4).
Table 4. Descriptive statistics of the Planning scale
Planning of learning

M

SD

I keep the teaching programme in mind throughout
the subject

3.28

.985

I plan in a diary the dates for carrying out the activities of the subject

3.11

.915

I make lists of what I need to have or know in order to
carry out the activities

3.16

.757

I know how to manage my study time

3.00

.753

I need the teacher

2.95

.825

to plan my study time and the completion dates of
activities

3.38

.840

I submit assignments by the indicated due date

3.34

.655
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I am concerned to know how each of the studied
topics will help me in my future career

3.38

.553

I know how to select what I have to show in the
learning activities

3.48

.536

I plan in order to work out how to achieve the competences I need for the subject

3.10

.724

I know how to select what I want to have in my digital folder

3.64

.775

I draw up personal goals geared toward completing
courses and other activities in order to achieve certain
competences

2.89

1.0
18

I plan subjects well

In the Reflection competency, the aspects that improve after
the use of the e-portfolio are those related to the actions of the
reflection (Table 3): reflecting on achievements, difficulties and
strategies for improvement, specifically, the items highlighted in
bold in the table below (Table 5).

In the correlation tests, as shown in table 7, there is a positive
and significant correlation between the Planning, Selection and
Reflection competences in terms of their development, in such a
way that when the students consider that one of the competences
has improved, they feel the same way about the other competences.
Table 7. Correlations (Pearson) between the development of the competences

Table 5. Descriptive statistics of the Reflection scaleç
Reflection on learning

Planning
M

SD

I reflect at the start of the subject on the learning that
I must carry out

3.48

.648

I reflect at the end of the subject on the learning
achieved

3.77

.693

I reflect in each activity on the learning achieved
through it

3.69

.827

I reflect on the competences that help to achieve the
learning activities

3.41

.783

I only think about how to pass the subjects

2.80

.963

I reflect even when not asked to do so by the teacher

3.57

.741

My reflection is of a self-critical nature

3.48

.673

My reflection is of a constructive nature

3.57

.670

I am aware of the usefulness of reflection

3.54

.721

I take the time necessary to reflect

3.33

.870

Last of all, in the Information selection competency, we observe
that the most strengthened aspects are the search for information
and the selection of learning evidence (Table 4). Specifically, ,
they are the items highlighted in bold in the table below (Table 6).

Reflection

Planning 1

Selection

0.558**

0.575**

(p=0.000,
N=61)

(p=0.000,
N=61)
0.657**

Reflection

1

(p=0.000,
N=61)

Selection

1

** The correlation is significant at the level of 0.01 (bilateral)

3.2

Finding out the students’ perception of
the degree to which each function of the
e-portfolio helps in the development of the three
competences.

Concerning the use of the e-portfolio for each of the competences,
the students consider that the most helpful functions in general
for all the competences are: the Schedule, the Academic tasks,
the Teacher’s portfolio and Dialogue with the teacher, as can be
observed in Figure 1.

Table 6. Descriptive statistics of the Information selection scale
M

SD

I know how to select suitable websites in order to
carry out the learning activities

Information selection

3.48

.622

I know how to select suitable social networks in order
to carry out the learning activities

3.48

.566

I know how to select relevant information in order to
carry out the learning activities

3.56

.563

I know how to distinguish between valid and non-valid information in order to carry out the learning
activities

3.46

.565

I know how to judge the quality of the information I
find in order to carry out the learning activities

3.44

.592

I know how to discard the information I do not need
in order to carry out the learning activities

3.38

.522

I know how to surf the net without losing sight of my
initial objective for the learning activities

3.46

.565

I know how to identify reliable information sources
for the learning activities

3.38

.610
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Figure 1. Use of the resources of the e-portfolio for each competency

3.3

Verifying the possible influence of variables
related to the perception of the development of
competences

a) As far as study habits are concerned, the students are more
focused on individual work (as opposed to group work) and on
the work of the subjects whose materials, such as books, articles,
presentations, etc. are provided by the teacher (as opposed to
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working solely with their class notes or with resources they find
on the Internet).
It has been shown that the perception of the development of
the competences does not correlate with study habits, with the
exception of Planning, which does correlate positively with the
fact of working on the subject with all the materials provided by
the teacher (r=0.332, p=0.009, N=61).
b) The participants, on average, start from a positive attitude
towards reflection, obtaining a mean score of 3.34 (on a scale of 1
to 5, N = 61, S = 0.39).
As shown in Table 8, none of the three competences correlates
significantly with the attitude towards reflection.
Table 8. Correlation (Pearson) of the development of competences with
the attitude towards reflection
Competency

Correlation with
Attitude towards reflection

Planning

0.151 (p=0.245, N=61)

Reflection

0.239 (p=0.064, N=61)

Selection

0.166 (p=0.200, N=61)

c) The extent to which the teacher has raised awareness about
the use of the e-portfolio has obtained a mean score of 4.2 (on a
scale of 1 to 5, N = 43, S = 1.00). This variable has not shown
significant correlation with any of the analysed competences (see
Table 9).
Table 9. Correlation (Pearson) of the development of the competences
with the degree to which the teacher has raised awareness about the use
of the e-portfolio
Competency

Correlation with
Degree of awareness of the
teacher

Planning

0.227 (p=0.143, N=43)

Reflection

-0.078 (p=0.617, N=43)

Selection

0.126 (p=0.423, N=43)

d) Significant differences have been found in respect of the
type of subject in the Reflection competency (t = 2.494, gl = 59,
p = 0.015), in such a way that the students of the year-long work
placement subject reflect “more than before the use of the Digital
Folder platform” than the students of the semester-long theory
and practice subjects (Table 10).
Table 10. Descriptive statistics of the perception of development for
each competency according to the type of subject
Competency
Planning

Reflexión
Selección

Type of subject

N

M

SD

Theory-practice –
Semester

33

3.16

0.05

Work placement –
Full year

28

3.16

0.09

Theory-practice –
Semester

33

3.35

0.07

Work placement –
Full year

28

3.60

0.08

Theory-practice –
Semester-long

33

3.44

0.06

Work placement –
Year-long

28

3.52

0.08

e) As regards to the relationship between performance (grade)
and the analysed competences, no statistically significant correlation has been found (see Table 11).
Table 11. Correlation (Pearson) of the development of competences with
the grade
Competency

Correlation with
Grade

Planning

-0.112 (p=0.480, N=42)

Reflection

-0.031 (p=0.846, N=42)

Selection

-0.268 (p=0.086, N=42)

4

DISCUSSION

In line with the model of personal organisation (Johnson & Liber,
2008), we consider that, according to the students’ perception, the
learning activities have been connected to higher-level cognitive
functions related to planning to a greater extent than before the
use of the e-portfolio.
Furthermore, the improvement in the perception of the reflection
competency leads us to draw the conclusion that the self-delivery
functions (such as the schedule and dialogue with the teacher)
have been managed in a balanced way with the self-development
functions (use of the functions of the e-portfolio for the learning
itself).
The study results, related to the development of cross-cutting
competences of a metacognitive nature, in this case planning,
reflection and information selection, are in line with the results
of previous research (Logar, Peterson, & Römmer-Nossek, 2007;
Meyer et al., 2010; Plaisir, Hachey & Theilheimer, 2011).
The reflection competency has seen the greatest development
in aspects such as autonomy (“I reflect even when not asked to
do so by the teacher”) and improvement (“My reflection is of a
constructive nature”). The autonomy shown in this case is in line
with the result found with respect to the absence of a relationship
between the degree to which the teacher has raised the students’
awareness about the personal use of the e-portfolio and the development of cross-cutting competences.
The development of reflection has also been strengthened by
the constant application of this competency (“I reflect in each activity on the learning achieved through it”), which enables deeper
learning since the variations in points of view can become known
while the actions are being carried out (Hole & McEntee, 1999;
Riedinger, 2006). This is coherent with the result found in respect
of a greater perception of development in the year-long subject
than in the semester-long one.
It is notable that the perception of the development of the
reflection competency is not related to the attitude towards reflection. One possible explanation for this is that the predisposition
towards reflection does not determine the degree to which the students apply this competency in the e-portfolio.
Last of all, we have observed that the development perceived
in respect of cross-cutting competences has not been directly reflected in the grades obtained. This highlights the need for further
research in order to find out to what extent cross-cutting competences are assessed, and therefore valued, in subjects.
Overall, the use of a dedicated portfolio environment, with
an integrated PLE subcomponent, along with the didactic treat117
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ment used in several subjects, clearly indicate a substantial
improvement in the students’ perception of how certain technical-pedagogical configurations help them and improve some key
competences.
The study is part of the new and necessary trend of research
into the PLE. Furthermore, many authors and research projects
point towards a study of the kinds of tools that students use and
need for their PLE (with professional and academics proposals)
and how they have a metacognitive and guided process of appropriation. The study shows how an academic tool can be useful for
that purpose. The tool designed is a hybrid of ePortfolio and PLE
to elaborate and share the learning process with the learning community,, fostering the development of learning skills.
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