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Abstract—This work is a brief view of an exploratory 

research about Personal Learning Environments developed 

during these last three years with a Spanish sample. 

Understanding of PLE can help us to improve our learning 

designs in order to better development of professional 

competences of students. Thus, we have implemented a 

questionnaire with 2.054 final answers of Spanish university 

students in last course of their degrees. The questionnaire has 

been previously validated with a mixed methodological 

approach based on the use of experts, cognitive interviews and a 

pilot survey. In the end, we can summarize the main results 

explaining that our Spanish senior students are very different 

from the extended idea of digital natives. By the opposite, the 

majority of them are traditional students who prefer common 

agendas of paper, make notes on paper and use the Internet 

overall to search but not to create or share. 

 

Index Terms—Personal learning environments, university, 

exploratory research.  

 

I. INTRODUCTION 

The evolution of the Internet has been changing our lives 

during these last decades and moreover our models of 

teaching and learning. Currently the information and the 

communication are core in our life and in our behavior so 

research about how we use them to learn is very relevant and 

this is the principal sense of this research project centered on 

Personal Learning Environments of university students. 

The concept of Personal Learning Environment (from here 

on, PLE) is relatively new in the field of educational research 

but we can easily see conceptual connections between this 

concept and the well-known studies about learning styles, 

individual differences, self-regulated learning, personalized 

education or social learning. It is also true that PLE approach 

is linked to other aspects as personal networks and the impact 

of the Internet in our processes of learning. So we can 

understand PLE as a summary of different concepts that try to 

explain how students learn and that is the core of our research. 

As teachers, we consider that the knowledge about the PLE 

of our students could help us to improve our learning designs 

in order to understand how the outcomes can be better arrived. 

And moreover these learning designs can consider the 

long-life learning competence as an important objective in the 

training of our students. PLE can certainly show us an 

approximation to acquired competences in order to show the 
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future of the learners in the process of their permanent 

learning process in their future professional context. 

 

II. STATE OF THE ART 

Learning is a process that not only happens inside the 

classrooms but also outdoors, so the students are always 

learning in formal, no formal and informal situations. In this 

sense, informal ways of learning are every day more 

important thanks to the influence of technologies [1]. Being 

this idea our starting point, we center our interest in the 

Personal Learning Environment, a relative new concept that 

has been conceptualized by different authors from diverse 

theoretical approaches [2]-[5]. 

According to the literature [2], [5]-[11], there are 

interesting approaches to the concept of PLE and his practical 

implications. The broad use of the term is sometimes equated 

with “a set of tools, data sources, connections and activities 

(experiences) that each person use habitually to learn” 

according to [12]. For [13] the crucial components of PLE are 

strategies and tools and strategies for reading, for writing and 

finally for sharing. Potentially, every people could include, 

organize and manage their informal, formal and non-formal 

learning resources, tools and experiences [2]-[4], [10] in 

order to expand their learning opportunities.  

Throughout this paper we are going to understand the 

concept of PLE from this approach including telematic tools 

to learn (technological part of the PLE) and also strategies to 

manage information (educational part of it). Moreover we can 

understand that this concept includes a personal process of 

learning but also a social process (understood as Personal 

Learning Network, PLN). At the same time, we cannot forget 

that learning is a process not always technologically 

supported, so in the end the PLE is a pedagogical approach 

with a strong technological support. 

These previous studies have defined the concept of PLE 

but there are no data about real PLE of our students thus it is 

the focus of our research project that we explain next.  

In relation to the framework of how students learn we can 

remember also the idea of digital natives versus digital 

immigrants [14]. The author arguments that “our students 

have changed radically” and this idea is the beginning of his 

theory about the new learner that thinks and process 

information not at the same mode as previous learners -not 

born in ICT era-. This new cognitive processes are directly 

connected to ICT uses. Digital natives use technologies to 

communicate, study, play... or any other normal activity in 

their lives. The author continues explaining that they are 

consumers of video and multimedia so they prefer this 

formats to texts. At least, they also use technologies to create 
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and share digital contents. 

Afterwards we can found the model of [15] who consider 

that it is no relevant the date of birth although it is important 

the time we spend on the net and time using ICT. Everyone 

can be “resident” if lives on line, so residents use technology 

ordinarily both for personal and professional behaviors. By 

the opposite the visitor uses technologies sometimes and he 

does not need to live on line all time. 

 

III. OUR RESEARCH PROJECT: CAPPLE 

CAPPLE is the Spanish acronym of “Competencias para el 

Aprendizaje Permanente basado en el uso de PLEs: análisis 

de los futuros profesionales y propuestas de mejora”, that is in 

English “PLEs based lifelong learning skills: analysis of 

future professionals and suggestions for improvement”. It is a 

national funded project in which we attempt to describe and 

analyse the prospects for the personal learning environments 

(PLEs) of future professionals. It includes the analysis of this 

in technical and functional terms, learning strategies, 

experiences, resources and tools associated. The project is 

studying professionals with potentially an immediate 

incorporation into the labour market of every area of 

knowledge, in other words, senior students in universities or 

vocational training [16]-[18]. 

The principal objective of the project is clarify how 

students learn and how is their environment to learn, an 

environment that is always changing and probably could help 

them in the long life learning processes as professionals in the 

future. Consequently, we understand that formal learning 

must offer to students opportunities to build the knowledge 

but also to provide tools (technological, practical and 

cognitive) in order to be useful for their future lives. 

Specifically, in this research we focus on the study of 

educational practices (learning practices, to be precise) of 

future Spanish professionals (currently senior university 

students). We are going to analyze their practices to learn, and 

from those practices, we want to explore the empirical and 

analytical relationships that could exist and would allow us to 

draw some inferences about these particular realities in the 

broader scope of our study group. 

Therefore, with the description and analysis of the current 

PLEs of future professionals, we want to know what these 

environments are like. In addition, we want to understand 

what these environment features are, as well as the kind of 

strategies students have been using to organize them. We also 

want to know if some of these strategies come from formal 

learning, and if not, what kind of lack of transversal learning 

made them evident. 

All this information allow us to better understand the 

processes of creation, management and enrichment process 

related to PLEs, as well as to better knowing the strategies to 

improve these processes in formal education. Not in vain, we 

understand PLEs are key elements of citizen's learning 

development, as well as a crucial part of a citizen's digital 

identity and life long learning competence. 

 

IV. RESEARCH METHOD 

This research has been carried out based on a mixed 

approach [19], [20]. Thus we have used a non-experimental 

quantitative approach in which we try to describe, compare, 

and correlate the strategies and tools used by future Spanish 

professionals to learn combined with a non-interactive 

qualitative approach, in which we also intend to analyze and 

understand how these strategies and tools are configured, in 

specific models of personalized learning environments -one 

for each person probably, and can also explain more 

generalized trends, associating some to the learner 

characteristics-. According to [21], this mixed methodology 

has some advantages like the chances to triangulate data and 

also the options to deploy the objectives. These both aspects 

are especially helpful in the case of complex processes that 

must be unraveled for a better understanding as this specific 

case of self-regulated learning processes and personal 

learning environments. 

A. Objectives 

This exploratory research has as main objectives the 

following: 

1) To describe strategies and tools used by senior university 

students from all areas of knowledge to enrich and 

manage their learning -inside and outside the classroom-, 

but specially those that take place in online contexts. 

2) To analyze the results and profiles in relation to gender 

and global areas of knowledge (Sciences, Health, Social 

Sciences & Law, Arts & Humanities and last Engineering 

& Arquitecture). 

3) To develop a telematic tool to obtain a diagram with the 

answers to the questionnaire in order to compare or also 

to facilitate self-perception about PLE of every student. 

4) To provide useful information to universities about how 

our students learn and how to improve their long-life 

learning competences. 

These objectives will provide us a framework to develop 

future projects in relation of this first exploratory research.  

B. Phases of the Process 

This research has 4 phases shown in Fig. 1. The first step 

was the design and validation of our principal instrument to 

collect data in a national survey. To identify the relevant 

information we used the previous revision of the state of the 

art and after the work of experts that were progressively 

selecting the information to organize the items. After in the 

second phase we are analyzing all the information recollected 

with the final survey with more than 2000 university Spanish 

students. At the same time we are designing and developing a 

diagrammer, a telematic tool to describe and compare the 

results found in the data. In the end, we intend to analyze and 

explore educational and institutional implications proposing 

practical advices for our high level system. These proposals 

will be based on both pedagogical and organizational 

development in the University.  

After the survey design, the validation of the instrument 

was carried out in a process based on different proceedings 

(Fig. 2): 

1) Expert's review. A final review of the elements and 

categories included in the survey, as well as the scales 

and structure of it. 

2) Cognitive Interviewing. As [22] remarks, “cognitive 
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interviewing has been developed determining whether 

respondents comprehend questions as by the survey 

sponsor, and whether questions can be answered 

accurately”. It is a very simple technique that can give us 

a lot of information to guarantee that people is going to 

answer regarding the information we want to explore. 

The interview was completed by 24 senior students from 

5 different universities in Spain and of different degrees. 

The technique to select participants was not probabilistic. 

3) Pre-test Piloting. The questionnaire was completed by 

400 students (268 female and 132 male with ages 

covered from 20 until 34 years old). In the sample there 

were participants from 8 Spanish universities distributed 

in the 5 areas of knowledge described by the Spanish 

Ministry of Education: Arts and Humanities, Science, 

Health Sciences, Social Sciences and Law and 

Engineering and Architecture.  

4) A factor analysis to reinforce the validity and reliability 

of the questionnaire elements related to its theoretical 

bases. We wanted to know how every item provided 

information relative to the categories of the model. Also, 

in this analysis we found a high experimental mortality 

for the high number of items. Finally, with the 

information obtained we created the last version of the 

questionnaire. 
 

 
Fig. 1. Phases of CAPPLE research project. 

 

 
Fig. 2. Validation process of the questionnaire. 

 

In this point we want to emphasize that we do not 

understand the goal of this project in developing a model 

catalogue of desirable PLEs nor good PLEs, but to try to 

analyze what models of PLE are among our senior university 

students as future professionals and, from them, to explain 

what this means in the face of formal training. 

After analyzing data, the last phase of the research will be 

the creation of an on line tool to make diagrams as graphical 

representations of PLE obtained with the questionnaire which 

will be always on line. According with [23], the iconic 

representations of PLE contribute to “translucence” 

understood as “a graphical representation of a virtual space, 

containing the users of such application as well. As a 

consequence, PLE visualization should help the learner to 

understand how his/her community is interacting at any given 

instant”.  

C. Instrument to Collect Information 

Data were collected using a questionnaire on line. The last 

version of the questionnaire has 48 questions composed of 59 

items. We have reduced 3 questions and 216 items, 

understanding that these questions and items had been 

included in other parts of the questionnaire and in order to 

reduce the experimental mortality detected in the pilot survey. 

The complex process of validation that we have described 

above provides us the reliability and confidence in order to 

know the cognitive strategies and process through different 

tools that university students are already using. 

All items are organized in four great dimensions: 

self-perception, management of the information, management 

of the learning process and communication. Inside each 

dimension all the aspects relative to PLE are integrated with 

different items (see Fig. 3). It is important to remark that not 

all the dimensions are equally represented in the final version 

of the questionnaire (the representation of the dimensions in 

the final questionnaire is represented in Fig. 4).  
 

 
Fig. 3. Dimensions included in our questionnaire. 

 

 
Fig. 4. PLE dimensions weight in the final version of the questionnaire. 
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D. Population and Sample 

The context of this research is the ensemble of students of 

the last year of degree in all the Spanish universities (a total of 

75), both public and private. Taking into account the 

difficulties in accessing to the whole population to guarantee a 

random sample, one of the most challenging decision of this 

project has been the way of collecting as much sample as 

possible. And for this purpose, the research team decided to 

ask to the whole population using all the communication 

channels available (Twitter, Email, Website, etc.). 

After 6 months of data collection process, we have 

collected a total of 2054 complete answered questionnaires 

(69.67% women and 30.33% men) recollected in 38 

universities in all the regions of the country, both public and 

private (the total amount of filled questionnaires is 4399 in 52 

universities). The relationship between population and 

sample of senior Spanish students and its distribution by areas 

of knowledge is shown in Table I.  
 

TABLE I: SENIOR STUDENTS POPULATION IN SPAIN AND SAMPLE 

Area of 

Knowledge 

Senior 

Students  

Senior 

Students 

percentage 

Sample 

number 

Sample 

percentage 

Social Science & 

Law 
153952 52,2 879 42.79 

Engineering & 

Arquitecture 

78265 

 
26,5 277 13,49 

Arts & Humanities 19966 6.8 308 15 

Health 29844 10,1 352 17.14 

Sciences 16044 5.4 238 11.59 

Total 295067 100 2054 100 

 

Considering that this is a questionnaire with more than 200 

items, this is an impressive figure that places this study in a 

privileged position not only in order to describe the PLE 

trends and profiles on the population, but moreover in 

proposing possible research hypotheses, that allow us to 

deepen the study of the PLE. 

 

V. RESULTS 

As we have explained our questionnaire has four 

dimensions and we are going to present the most important 

obtained results organized in these categories. 

A. Self-perception 

This dimension includes motivation and previous 

knowledge as principal sub-categories on this category. 

 Students were asked about what they consider the most 

valuable resource to learn, and the results show that they value 

face-to-face classes as an important aspect always or 

frequently, in order to motivate learning processes (77.34% of 

students). As a second factor in importance, students value the 

reading in traditional support (63.24% of students) more than 

digital information on line (news, forums, chats, Blogs, 

Twitter, Social Networking Sites, Instant Messaging, and so 

on). Almost half of students (45.8%) don't show relevant 

interest on seminars or conferences, in parallel to their classes. 

Furthermore a wide majority of them (85.49%), remarks that 

one important aspect of the academic tasks is knowing a clear 

objective to understand well the expected outcome of each 

work. 

B. Information Management 

In order to identify how our Spanish students manage 

information, the survey asked for aspects related to 

information processing, searching, management, recovering, 

decoding, creating and in the end the ethic aspects in relation 

to information. 

In seems interesting to confirm that students obviously like 

using the Internet to search information (almost all of them, 

98,29%), nonetheless, 60% of them only use one search 

engine (not specialized, neither contrasting). Additionally, 

they do not like the Internet to practice or repeat learning tasks 

in order to develop their skills.  

Despite the factor that they do not prefer any Internet tool 

as the principal source of information (more than 60% don’t 

use them), the most used online source of information is 

Wikipedia (55.02%). Participants are not taking advantage of 

social networking sites neither of mobile devices to learn. 

Furthermore, students prefer reading information more than 

create or publish online content (almost 24 % of students 

declare they do not produce ANY online content). 

To manage the information they prefer files in traditional 

formats (94.69%) instead of multimedia or hypertext (less 

than 20% in every case). To save information our students do 

not use the cloud (only 15.29% use it always or frequently), so 

they prefer their own physical units like the hard disk of the 

computer, external drivers or pens (92.5%). 

When the subjects are studying, they declare that paper is 

encore more relevant than computer to make notes, design, 

draw and organize iconic representations of knowledge and as 

a helpful tool to link ideas and concepts. In the same way, 

when they find relevant information, they download the 

document and they print or save it (60.47%), so they do not 

use the document on line as usual. When the information is 

video or multimedia they prefer to make notes in paper after 

viewing (59.39%), instead of using a word processor 

(43.57%), or a specific app (6.96%). 

From an ethical approach to information management the 

answers show that the majority of the subjects use references 

(83.35%) and respecting author rights avoiding plagiarism 

(67.48%). 

C. Learning Process Management 

Data were collected using items related to the following 

dimensions: self-regulation and planning, critical thinking 

open learning, attention and problem solving. 

The majority of participants do not use ICT to manage the 

knowledge (less than 19% in any case) so they do not use 

tools as calendar, time lines, knowledge management tools or 

collaborative environments. The schedule is on a traditional 

personal diary made of paper. And they are not worried about 

the impact of their work on the Internet. 

The percentage of students who prefer studies in virtual 

modality is a minority, so they prefer face-to-face studies 

(50.93%). Some of them have information about MOOC, but 

in general this type of courses are not still well known among 

Spanish university students. 

When the subjects search information and use it, the 

currently is more important than the esthetic aspects of the 

presentation (31.63%). They also value the clarity of the 

information (44.65%). 
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Uses of social tools and open resources on the net are not 

very frequent, thus the students like to ask to their own social 

net of personal contacts. 

D. Communication 

Finally the survey included items about communication 

with other people and group work. As we are explaining, the 

participants do not use social nets frequently. Students are 

familiar with more traditional telematic tools as email or 

messenger. They do not use either videoconferences or chat. 

But all students use Google Drive to collaborate on line. 

 

VI. DISCUSSION, CONCLUSION AND FUTURE WORK 

As a summary of these first results we can conclude an 

interesting view about how our senior Spanish students learn. 

This interest in PLE put all our attention in a student-centered 

approach that emphasizes the learning strategies and tools as 

principal variables of final academic results and also permits 

us analyze the competences of our students from the long-life 

learning perspective [18], [24]. 

In our opinion the main advantage of this project is firstly 

the mixed method to obtain the validated questionnaire; and 

secondly the sample, that is enough important (n=2054) to 

permit us building a real and interesting framework about the 

Personal Learning Environments with all data obtained in our 

research.  

This is only a brief extract of our first results and we have to 

continue analyzing them from a deep approach during the last 

year of the project. But one key idea is arising with these data: 

although we are used to read about digital natives, the reality 

is so different. In recent years this concept of digital natives 

[14] has been used frequently to describe our current students 

[25], [26]. But our research is really far from this vision of the 

university students. 

Data obtained in our survey draw a profile very different of 

the digital alphabetized people in Information and 

Communication Era. So they are in fact traditional students 

who like work with paper and are overall users of the Internet 

to search for contents but they do not create or share. Just 

opposite to the vision of them that authors cited above have. 

Furthermore in same sense other researchers [27], [28] 

conclude that students like to collaborate and share 

information whit peers. These authors find students motivated 

and also engaged with collaboration, students who develop 

self-regulated learning supported on digital technologies and 

on Internet. According to this vision, in another experience in 

higher education [29] it is possible to find students who are 

making the best “searching, aggregating, creating and sharing 

content and learning resources, and being engaged in online 

learning networks and communities”. 

Unlike these works, our research show a very different 

reality: the majority of our Spanish students do not like digital 

tools when they are really studying, they do not use social nets 

to learn and finally they are not used to share contents on the 

net, hence they prefer search and use contents that they find. 

Perhaps these significant differences between our results or 

research ant the other that we have mentioned could be given 

because we ask students how they learn and what tools they 

use. Other researchers prefer evaluate experiences design to 

implement new strategies and tools in order to demonstrate 

that students like and learn with them. But the question could 

be the difference between the self-regulated learning context 

or the mediated and guided by teachers learning.  

Our results support the findings of [30] in a research also 

developed with university students: “The findings confirm 

that the students of this course illustrated poor capability 

when incorporating technology with learning. Furthermore, it 

is unexpected that the students faced much anxiety and stress 

using technology even though they are from the net 

generation”. All these results seem to be consistent with other 

research [31], which found nor students or teachers use social 

media for educational purposes. 

This conclusion is also consistent with [32] focused in law 

studies. They conclude that law students prefer traditional 

learning environment instead of non-traditional ones because 

of familiarity, self-efficacy and employment status. 

Other open field of research is the interoperability between 

PLE and VLE (Virtual Learning Environments) as [33] 

remarks in their study. Institutional learning management 

systems have to interact and exchange information with tools 

of the student's PLE [34]. Thus our data can be useful to build 

a scenario near to the real uses of telematic tools by university 

students and to help them in self-regulated learning processes 

adopting a real active role [35], [36]. 

In the end all these studies open a new field of research 

which conclusions can undoubtedly be really relevant for 

teachers, students and institutions of higher education in the 

future. And moreover it is certainly possible to agree that 

“PLEs provide the new level of learning that is required by the 

new type of learners” [27] and “education is entering a period 

of radical discontinuity'' [28].  

Thus our exploratory research open a framework to 

develop future works where we could analyze these data in 

depth, but also we could compare and test our conclusions 

with other samples of population and in another contexts of 

research. It could be also interesting to test the vision of 

teachers about this PLE picture we have drawn and their own 

digital competence to develop the students' PLE in the way of 

digital education for learners in the ICT Era. 

APPENDIX 

More information about this project is on the web site: 

http://www.um.es/ple 
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