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Abstract

Analysing the process by which students—whether at university or not—manage
and facilitate their own learning has been a recurrent educational research problem.
Recently, the question arises about how the development of strategies taking place
during the aforementioned process could be made easier by using technologies. In
an effort to know whether university students really use digital technologies to plan,
organize and facilitate their own learning, we have proposed three research
questions. Which technologies do university students use to self-regulate their
learning? What self-regulated learning strategies do they develop using
technologies? What profiles could be identified among students based on their use
of self-regulation strategies with technology? To answer these questions, the “Survey
of Self-regulated Learning with Technology at the University” was designed.
Information from a sample group with 711 students from various universities located
in the region of Andalusia (Spain) was collected with this survey. The results indicate
that university students, even when they are frequent users of digital technology,
they tend not to use these technologies to regulate their own learning process. Of
all technologies analysed, Internet information search and instant commmunication
tools are used continually. In turn, the most generalised self-regulation learning
strategies are those relative to social support. Nevertheless, students differ from each
other regarding their use and frequency. There are groups of students who make
use of self-regulation strategies when learning with technologies. In this regard, two
distinctive groups of students have been identified, who show differentiated self-
regulated levels.

Keywords: Higher education, Self-requlated learning, Technology, Digital native

Introduction

Today, one of the most extended myths is that young people are regular and skilled in
the use of digital technologies because they were born in the last two decades.
Prensky’s work (Prensky, 2001) is considered a classic as he coined the term “digital
natives” to refer to a new generation that has grown up with technologies and for
which the term “new” almost seems senseless.

Although refuted (Bennett et al., 2008), this idea continues to be present in our soci-
ety. We assume that young people use and process technologies with greater ease than
those known as “digital immigrants”. Nevertheless, numerous studies (Jones et al,
2010; Kennedy et al., 2008) have proven that the “Net generation” is not consistent
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according to the technological knowledge that users have and the use they make of
these technologies.

This research seeks to find out whether university students really use digital tech-
nologies to plan, organize and facilitate their own learning. We explore not only the
type of technologies they use but also the learning strategies for which they are used.
We are especially interested in independent and self-regulated learning strategies that
students develop from their own educational learning process.

The self-regulated learning (SRL) concept arose in the 1980s as a research prob-
lem and, for decades, it has continued to be important for researchers and teachers
(Zimmerman & Schunk, 2011). One reason that explains the interest in SRL lies in
the fact that we live in a society where life-long learning is increasingly important
and informal learning environments requiring self-regulation skills proliferate
(Beishuizen & Steffens, 2011). The university is responsible for motivating students
to continually want to learn more. Developing independent learners is also one of
the objectives that university studies are currently pursuing. The importance of the
matter is justified because academic success is influenced by the students’ ability to
learn independently of the support offered by instructors (Kingsbury, 2015).

SRL-related research explains the processes by which students take control of their
own learning and the strategies they develop to favour this learning. One of the initial
aspects that characterises SRL is that the learner begins his/her search based on
personal initiative, perseverance and adaptive skills (Zimmerman, 2009). To learn,
students use a variety of strategies to regulate certain cognitive, motivational and
behavioural aspects as well as certain environmental characteristics (Pintrich, 1999a, b ;
Zimmerman and Martinez Pons, 1986).

According to Zimmerman’s (1998) cyclic model, within a social cognitive perspective,
self-regulation is a self-directed learning process that occurs in three successive phases.
These are forecast (processes that precede the learning effort), execution control (pro-
cesses that occur during learning) and self-reflection (processes that occur after learn-
ing). During the initial phase, students approach the learning activity analysis; they
assess their ability to successfully accomplish and establish goals and plans to complete
the process (Panadero & Alonso Tapia, 2014). During the second phase, the two main
processes that students use are self-control and self-observation. Self-control involves a
variety of strategies including self-instruction, seeking help or self-consequences
(Dabbagh & Kitsantas, 2013). Furthermore, self-observation (observation and perform-
ance follow-up and results) implies two types of actions: self-monitoring (comparison
of the actions carried out or the resulting products with criteria that assess the quality
of what is being undertaken) and self-recording (record of actions while being executed
to promote in-depth review). Lastly, the self-reflection phase involves those processes
that follow the learning effort. At this point, students judge their learning and draw up
reasons to justify the results obtained. One way to do this is through self-assessments
(Zimmerman & Moylan, 2009).

Pintrich (2004) breaks down this central phase into two: forethought, planning, and
activation (phase 1), monitoring (phase 2), control (phase 3) and reaction and reflection
(phase 4). He completes his process model with another component that identifies the
strategy types participating in the SRL. The SRL dimensions that arise are: meta-
cognitive regulation (commitment with the learning goal, planning and follow-up),
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cognition regulation (use of cognitive strategies), motivation regulation (adjustment of
mood, making learning attractive), behavioural regulation (time and effort manage-
ment) and environmental regulation (seeking material and social resources). Motiv-
ational or volitional control strategies were studied independently (Pintrich, 1999)
while the last two were considered, initially, under the same category (Pintrich, 1999a).
The final version of the model contemplates the fourteen self-regulated learning

strategies identified by Zimmerman & Martinez Pons (1986).

Developing this self-regulation cycle could be facilitated by technologies.
Kitsantas & Dabbagh (2011) acknowledge that 2.0 social software technologies
(communications tools, resource and experience exchange tools and social
network tools) have ample potential to encourage self-regulation but empiric
research in this area is still very limited. Kitsantas (2013) has described how
certain technologies support each of the three phases presented above. This is
carried out to orient teachers about how to facilitate self-regulation of learning.

Digital technologies represent an open gateway to new learning alternatives and
options that favour the acquisition of self-regulation skills (Bernacki et al., 2011;
Schneckenberg et al, 2011). At the same time, in technology-based learning experi-
ences, using SRL is essential (Winters et al., 2008). The relation between SRL strategies
and technologies may even be casual, as seen in the work by Valentin et al. (2013).

A number of studies have analysed the presence of technologies in the univer-
sity student learning processes, either in formal or informal learning situations
(Corrin et al,, 2010; Margaryan et al., 2011). These help to determine which
range of technologies are used but not which learning purposes are pursued with
the use of each one. This is how Lai & Gu (2011) adopted SRL as a theoretical
framework for understanding how university students use technologies. These
authors were concerned with the use of technology outside the classroom for
self-regulating learning. They found, in line with the aforementioned studies, that
students have limited knowledge regarding the use of technology for learning.
Despite this fact, students selectively use a variety of technologies to self-regulate

their learning.

However, after reviewing all these previous studies, we still know very little about technol-
ogy mediated SRL processes undertaken by university students. This leads us to the follow-
ing questions: Which technologies do university students use to self-regulate their learning?
Which SRL strategies do they develop using technologies? What profiles could be identified
among students based on their use of self-regulation strategies with technology?

Method

To respond to these questions, we have designed the Survey of Self-regulated Learning
with Technology at the University (SRLTU). This survey incorporates some initial ques-
tions (sex, age, university where the students are studying and the degrees currently
studied) and 33 items that refer to various SRL strategies that may be performed using
technologies. These items were assessed on a scale of 1 (Never) to 5 (Always) depend-
ing on the frequency with which they are carried out. As shown in Table 1, we used
these items to analyse the level at which the different SRL strategies were used, which
corresponded to the phases control of execution and self-reflection. The items also

facilitate the analysis of the type of technology students use to learn.

Page 3 of 18



Yot-Dominguez and Marcelo International Journal of Educational Technology in Higher Education (2017) 14:38

Page 4 of 18

Table 1. SRL strategies and technologies associated with SRLTU items. Classification of SRLTU
items according to the Zimmerman and Pintrich models

Technology [tems  Strategies Zimmerman Pintrich, 19993, b
(1989,1990)

1. Communication Tools: WhatsApp, 12,13 Exchange information  Social Resource

Line, Skype, Google Talk. Solve doubts support Management
Discussion (Social)

2. Repositories: Slideshare, Instagram, 3,5, 6, Review of specific Record Metacognitive
Pinterest, Issuu, Calameo, Youtube, 20, 21 material obtained review (Regulation)
iTunes, IVOox. for studies

31 Be informed Search for Metacognitive
information (Planning)
15, 28, Share one's own Social Resource
29 productions and support Management
material (Social)
3. Social Networks: Twitter, Facebook. 1 Comment information ~ Organise and ~ Cognitive
transform (Formulation and
Organisation)
18 Information Exchange  Social Resource
support Management
(Social)
17 Be informed Search for Metacognitive
information (Planning)

4. Production and Storage Tools in the 4,11 Team work Social Resource
cloud: wikis & blogs, Dropbox, support Management
Google + . (Social)

14 Comment information  Organise and ~ Cognitive
transform (Formulation and
Organisation)
33 Be informed Search for Metacognitive
information (Planning)
5. Social Markers & RSS: Delicious, Sage. 26, 27 Record Information Search for Metacognitive
Receive Information information (Planning)
6. Multimedia Resources: podcast, video. 2 Listen to the previously Record Metacognitive
recorded lesson review (Regulation)
7 Self-listening Memorisation  Cognitive (Essay)
22 Self-observation Save records  Metacognitive
(Follow Up)

7. Assessment Tools: ExamTime, Google 23,24  Verify learning Self- Metacognitive
Application Forms. Assessment (Follow Up)

8. Internet: Wikipedia or online 9 Translate information ~ Organise and ~ Cognitive
dictionaries; translators; Google Transform (Formulation and
academic, Dialnet. Organisation)

8,32  Locate information Search for Metacognitive
information Planning)

9. Management tools: Cmap, 10,16, Create concept maps,  Organise and ~ Cognitive
MindManager; RefWorks, Mendeley; 25 Draft texts managing  Transform (Formulation and
Viper. bibliography Organisation)

Draft texts and verify
plagiarism
10. Other Technology: specific apps 30 Resolve academic Volitional
(Kalkulilo, Whiteboard Lite) & activities making them verification (Task
organisers (Google Calendar, more attractive Verification)
EverNote). 19 Manage academic Establish Resource

activities

goals and plan

Management (Time
and Effort)
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The research team collected the learning strategies that young people could independently
develop with the various technologies currently available to them. Within a week, each
member was responsible for reviewing the statement for the various strategies suggested
and to determine whether or not this extensively addressed the objective of the study. All
contributions made were taken into consideration. When the final draft of the strategies was
ready, the self-regulating learning models of Zimmerman and Pintrich were used (because
these have been widely recognized and both are very similar when explaining self-regulated
learning) to confirm that these were pertinent and diversified. Likewise, it was verified that
all of them could analyse the use of the different digital technologies. That is why the tech-
nologies mentioned in the different strategies were identified and classified in categories.

Once the survey was drafted, it was validated by a group of eight university students.
Later, it was developed using the online e-survey service and distributed to the univer-
sity teachers from ten universities in Andalusia. These teachers were asked to inform
their students about the survey.

The quantitative data that we collected was analysed using SPSS statistical software. E-
survey generates an Excel spread sheet with all the cases and answers for each variable. Any
errors contained were corrected before importing the information to SPSS to work with it.
Essentially, the numerous response intents that did not materialize were eliminated.

In order to measure the surveys reliability, a Cronbach’s Alfa coefficient was
calculated. The internal consistency was .877.

According to the first research problem, this study is interested in gathering informa-
tion about the digital technologies that university students use for independent learn-
ing. Thus, we began by identifying the many digital technologies available to any of the
students mentioned in the SRLTU. These technologies were grouped into the ten cat-
egories indicated in Table 1. Then, the average frequency of use of each was calculated.

Our next interest focused on how students use technologies to support their learning
strategies. To answer this question, we performed a factor analysis of the 33 survey items.
In keeping with Bartlett’s test (p = .000) and the Kaiser-Meyer-Olkin index (.886), the data
was adjusted for the application of the factor analysis. A varimax rotation was used to
analyse the principal components. This exploratory analysis determined that the number
of factors should be 9, and would therefore explain a variation of 54.904% of the data. To
shape the factors, factorial loads greater than 0.40 were considered. Then, the mean and
standard deviation were calculated for each factor. Descriptive statistics were also used to
individually interpret the level of use for the items.

Lastly, we wanted to delve into the possibilities of identifying differentiated university
student profiles based on the SRL strategies they develop with digital technologies.
Other studies have identified student profiles based on their use of technologies
(Lorenzo Romero et al., 2014) and the self-regulation learning skills they have (Barnard
Brak et al., 2010; Ning & Downing, 2015; Valle et al., 2008.

For this, a cluster analysis was carried out based on the frequency with which the
students made use of each factor. First, a hierarchy analysis was performed with the
nearest neighbour method to detect outliers. Three participants were withdrawn from
the analysis as they were atypical cases. Then, following the Ward method, we
determined that the number of conglomerates should be 4. Lastly, a k-means analysis
was performed considering the identified number. In the results, reference is made only
to the two conglomerates of students with the greatest difference between them.
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Sample
The sample was made up by 711 university students from the various universities located
in the region of Andalusia (Spain). Of these, 38.3% were male and 61.2% female, and
59.8% of the participants were between 21 and 25 years of age while 27% were under 21.
The university students belonged to various Andalusian universities. Forty three
percent of the participants were from the University of Seville, 18.7% from the
University of Granada, 12% from the University of Cordoba and 11.5% from the
University of Cadiz. A lower percentage was associated with the Universities of Malaga
(0.1%) Almeria (0.7%), Jaen (3.2%), Pablo de Olavide (Seville) (3.2%) and Huelva (6.5%).
The students were from several fields: 51.2% were studying social sciences, 18.6%
engineering and architecture, 13.5% health sciences and 11.7% science. Only 4.5% of

the students were from the field of arts and humanities.

Results
Which technologies do university students use to self-regulate their learning?
As shown in Fig. 1, it can be stated that students do use digital technologies in SRL,
but their use is limited.

Of all technologies, only three of these reached an average level of use (2.5 < M = 3.5).
These were: tools to search for information on Internet such as search engines or data

Mobile apps

Management tools

Internet

Assessment tools

Multimedia resources

Social markers

Storage tools

Social networks

Repositories

Communication tools

SD mM

Fig. 1 Means and standard deviations of the use of digital technologies. The first grouped bar chart shows,
first of all, the average frequency with which university students use the different digital technologies.
According to the frequency of use indicated by the students of the sample, the graph also shows the
standard deviation for each of the digital technologies. Since these are measures of central tendency and
dispersion, they help distinguish the role of technologies nowadays in the self-regulation of learning. They
show the current state of the technologies that are or are not used by university students to

self-regulate learning
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bases (M = 343 SD = .84), communication tools such as WhatsApp or Google Talk
(M =3.39 SD = .87) and 2.0 production and cloud storage tools such as wikis or Google +
(M = 2.61 SD = .75). However, these fail to have the same degree of penetration in the
students’ study routine. More than 60% of the students use the first two to some degree,
although in most cases it is only occasional use (42.8%, 50.4%). Less than 40% use produc-
tion and cloud storage tools with some frequency. Our results coincide with those of
other researchers (Gallardo et al, 2015; Kennedy et al, 2008; Margaryan et al., 2011).
Web search tools and instant messaging are among the most frequently used technologies
for informal learning situations or university academic life.

Regarding all other digital technologies, the degree to which these are used is low or very
low (M < 2.5). Among the less used are social markers and Really Simple Syndication (RSS)
feeds (M = 1.36 SD = .69). Seventy percent of the students have never used them. Multi-
media resources (podcasts and videos), management tools (concept map creation and litera-
ture management or plagiarism verification) or repositories (videos, images, podcasts,
presentations or learning objects) are not used for SRL support either. The same holds true
for assessment tools, social networks, professional apps and personal organisers.

In line with previous studies, our results show that university students are not
inclined to using technologies when regulating their own learning process, even
when they are regular users of digital technologies for social, personal and leisure
activities, among others. In part, this is explained by their limited view that
technologies have in learning. Although students know how to use technologies,
they are lacking in how to efficiently use them to support their own learning
process (Littlejohn et al., 2010).

When focusing on social networks, these have a low level of use. According to
Gosper et al. (2013), students frequently use this technology in every-day life.
However, they are unwilling to use it for learning as it is not perceived as a tool
with a high educational potential. Email is perceived as more efficient when solving
academic issues (Vrocharidou & Efthymiou, 2012); therefore, it is used more often
(Dahlstrom et al., 2013). Social applications, such as Facebook, are relegated almost
exclusively to non-academic purposes (Swanson & Walker, 2015).

For students to further adopt digital technologies that favour their own learning, they
need information about how to use them, even when their degree of digital competence
is high (Deepwell & Malik, 2008). As set forth by Lai et al. (2012), support, advice and

motivation from teachers becomes crucial.

What SRL strategies do university students develop using technologies?
Each of the resulting factors is described herein, focusing on the degree to which
students use the various SRL strategies.

Factor 1. Share information. In the first factor, we located SRL strategies that
belong to several of the categories considered in the models by Zimmerman and
Pintrich (see Table 1). The items are characterised by the students’ concern about
broadcasting and sharing the documents that they draw up for class. These docu-
ments may have varied formats, such as presentations, books, blogs or electronic
addresses. When deciding to share digital resources, students show a high degree
of self-regulation, as by broadcasting their work, they run the “risk” of others
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criticizing their work. This is especially clear when students use blogs to express
their opinions and where anyone may make a comment. In this sense, our results
are coherent with those of Baggetun & Wasson (2006) when analysing the contri-
bution of blogs to SRL. They pointed out that the nature of an open, written
environment forces the recognition that SRL is not limited to the individual
sphere, it also acquires collectively (collective self-regulation).

The factor “frequency of use” was very low (M = 1.37 SD = .57) among the students:
87.1% of the students had never used social markers to store and share information,
86.5% had never had a blog to publish considerations and 82.1% had never made their
work available to others by means of an electronic format for reuse (Table 2).

Factor 2. Active presence. The second factor is linked to strategies in which the
learning objectives are sought through an active presence on the web. Not only is
the web an extensive library to search for information, it is also a space for inter-
action to construct social learning. Social networks as well as micro blogging
services have proven to be a new means of communication that supports informal
learning (Ebner et al., 2010; Vivian, 2011). Students use these resources to discuss
topics they are studying, exams and assessments, share information, ideas, feelings
and opinions or exchange study resources (texts, photos, videos). Such resources
favour reflective thoughts, collaborative learning, the reception of feedback and
coaching from others (Gao et al., 2012; Nosko & Wood, 2011). Their contribution
is not only limited to academic development; it is also useful for personal, social
and professional development (Wong et al.,, 2012).

As shown in Table 3, university students use digital technologies very little to
promote their presence before others (M = 2.08 SD = .86). Nevertheless, from the set
of strategies, one is implemented more often than the rest. This is the case because
29.9% of the students regularly consult updates relative to study contents distributed
via social networks. Of these, 11.3% do it more frequently.

Factor 3. Documentation and classification. Searching for and classifying information
is an essential aspect of university work. Today’s students are ever more accustomed to
using specific tools that help them to locate, organize and recover the information they
need. This is not the case when it comes to relying upon these tools to manage and
correctly use the sources in their academic work (He et al., 2012). Students prefer
digital documents available online. Students see Internet, and more specifically search
engines and academic databases, as the starting point when it comes to searching for
information (Dilek-Kayaoglu, 2014). However, they need further information about how

Table 2 Factorial loads, means and standard deviations of SRLTU items for the first factor,
“Share information”

Factorial load M SD

28. When designing a multimedia presentation, | share it through repositories 754 153 99
such as Slideshare.

29. I turn my work and notes into an e-book (Issuu, Calameo...) to facilitate its 659 132 83
distribution.

26. | use social markers to register information found on Internet. 619 120 63

14. 1 have a blog where | comment topics regarding contents. 598 124 72

25. Before turning in my work, | verify its originality using anti-plagiarism software. 544 139 .90

10. When studying, | create concept maps with specific software. 451 154 98

Page 8 of 18



Yot-Dominguez and Marcelo International Journal of Educational Technology in Higher Education (2017) 14:38

Table 3 Factorial loads, means and standard deviations of SRLTU items for the second factor,

"Active presence”

Factorial load M SD
18. I'm a member of groups on social networks that discuss, exchange information, .739 213 136
etc, about content-related topics.
17. 1 look up content-related information, news, etc, distributed on social networks. 679 268 132
15. | share pictures on Instagram, Pinterest... about practical work carried out for 544 193 1.18
the subjects.
1. I discuss the information facilitated by teachers during class using Twitter, A87 162 .98
Facebook...

to correctly cite and reference these sources (Imler & Hall, 2009). Our results prove

this, as 40.1% of the students search for information in databases with high or very high

frequency. Yet, with the same frequency, only 7.2% store and classify such sources

using citation management tools and recover the information when producing reports,

essays, etc (Table 4).

Factor 4. Superficial use with limited information processing. Students resort to

online encyclopaedias and dictionaries, as opposed to hard copies, when faced with the

need to look up the definition of a concept (He et al., 2012). More specifically, they

resort to Wikipedia when they need to quickly inquire about an unknown fact or topic

or for in-depth information regarding a given topic (Lim, 2009). The strategies consid-

ered under this factor are those that help reach an understanding of the information

handled when studying or during other academic activities. They refer to the use of

Wikipedia and online dictionaries as well as e-translators for purely apparent purposes

and for a low level of information processing. The result is that students very frequently

use both. More than 50% of the students frequently use online translators and more

than 60% resort to Wikipedia. In this sense, the factor turns into the only one that

reaches the highest level of use (M = 3.65 SD = .94) (Table 5).

Factor 5. Expansion and in-depth information. The fifth factor takes us closer to the

pro-active attitude of students who are unhappy studying with only what their teachers

provide. By contrast, students embark upon a richer and more independent learning

process facilitated by digital technologies (video, blogs, presentations, etc.). Students

like to use pre-recorded classes when preparing classes or while studying (Gorissen et

al, 2012). Currently, they also rely on the slides presented by teachers (Parson et al.,

2009). Our results reveal that, at some stage, 58.1% of those surveyed view videos

related to the contents they are studying and 64.6% review multimedia presentations

that they have found on their own accord. Students work directly on multimedia

resources that have not necessarily been provided by the teacher (Table 6).

Factor 6. Monitoring and feedback. Unlike the previous factor, this one includes those

strategies that pursue learning through listening. Using podcasts, students may relive

Table 4 Factorial loads, means and standard deviations of SRLTU items for the third factor,

“Documentation and classification”

Factorial load SD
8. | locate scientific, content-related texts in specialised data bases (Google 752 2.99 1.39
scholar, Dialnet...).
16. | use citation management tools such as RefWorks, Mendeley... when | 578 147 98

need to draft reports or essays.
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Table 5 Factorial loads, means and standard deviations of SRLTU items for the factor “superficial

use with limited information processing”

Factorial load M SD
9. | use web translators to understand content-related texts written in other 695 345 1.29
languages
32. | resort to Wikipedia or any other online dictionary when | need to clarifya 550 385 115

content-related topic or concept.

master classes with the opportunity to listen to them on more than one occasion whilst

they take and check their notes. Consequently, this leads to good learning results

(McKinney et al., 2009; Scutter et al., 2010). Also, academic success rates increase if

students create their own audio productions, given the fact that they are involved in

transforming and communicating or sharing information with others (Heilesen, 2010).

Considering the massive volume of information available on the web, such presenta-

tions are a perfect complement to the information received (Hew, 2009). Based on the

above, the factor is made up of those strategies that, in Zimmerman’s model, respond

to the review of recorded information and memorisation, which feed mainly off

podcasts. However, limited use is made of all these strategies. Therefore, 84.5% of

students have never downloaded podcasts for playback when studying and 75.8% have

not recorded themselves for self-examination (Table 7).

Factor 7. Personal management. The strategies grouped together in this factor refer

to student time and information management: the need to have immediate access to

the most recently published information in sources of interest, to count on the material

produced by teachers to help them when studying, to solve proposed academic

activities in the most efficient and attractive manner possible and to distribute the time

available for this and studying. Once again, all of the strategies included in this factor

have a very low level of use: 73.1% of the students have never syndicated to electronic

sources and 63.7% have never or hardly ever organised their agenda using management

software (Table 8).

Factor 8. Self-evaluation. Self-evaluation is a relevant portion in the SRL process as it

encourages one to ponder his/her own learning (Ibabe and Jauregizar, 2010). This is the

case to such a point that it has been considered one of the central strategies in the last

SRL phase. Zimmerman defined it as such and Pintrich considered it among the meta-

cognitive strategies, more specifically follow-up. Self-evaluation is the activity through

which students verify their own level of learning, as they must carry out self-correction

exercises or digital tests on line. Despite its importance for SRL, it is not widely used
by students (M = 1.85 SD = .86): 90.2% of the students never or hardly ever practiced

Table 6 Factorial loads, means and standard deviations of SRLTU items for the factor “expansion

and in-depth information”

Factorial load M SD
31. | follow Youtube video channels where there are videos related to the topics ~ .783 197 127
I'm studying.
5. When studying, | search for content-related videos on Youtube, Vimeo... 643 283 128
33. | follow blogs by experts who publish content-related work. 521 204 127
3. When studying, I look for multimedia, content-related presentations (Slideshare, 444 295 127

Prezi..).
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Table 7 Factorial loads, means and standard deviations of SRLTU items for the sixth factor,
“Monitoring and feedback”

Factorial load M SD

7. | record my own content-related podcasts to use them when I'm studying. 676 129 .79
2. | record the teacher's presentations with my mobile device. 668 154 94
6. When studying, | listen to content-related podcasts found on iTunes, iVoox... 590 124 67
22. When preparing a presentation, a practical exam.... | record myself using a 430 145 95

handheld device.

with simulated online exams, and even when 40.9% have at some point practiced with
self-correction activities, 58.4% make little or very little use of them (Table 9).

Factor 9. Collaborative learning. Collaborating or simply interacting with classmates
is the aim of the strategies included in the last of the factors. They all correspond to a
specific category of those considered in Zimmerman'’s (social support) model as well as
Pintrich’s (social resource management). Although self-regulation learning is an individ-
ual characteristic, it is no longer questionable if a student community offers an
adequate environment for developing SRL (Beishuizen, 2008). This factor illustrates
how certain digital technologies favour social learning, as would be the case of cloud
computing technologies (Denton, 2012). Unlike the rest of the factors, two of the strat-
egies included are of very frequent use: 74.1% of the students frequently interact with
their classmates outside the classroom using instant messaging apps, and 63.4% regu-
larly share material via the cloud for studying or working together (Table 10).

Ultimately, the factor analysis provides new aspects for organising SRL strategies as
put forward by Zimmerman (1989, 1990) or Pintrich (1999a, b). Those identified have
been updated with the incorporation of digital technologies on behalf of the students.

What profiles could be identified among students based on their use of self-regulation
strategies with technology?

The description of each of the factors proves that some of the technology-based SRL
strategies are more frequent than others among university students. Herein, the
descriptions of the two antagonistic student profiles identified evidence that Andalusian
university students do not use technology-based SRL strategies in the same manner. It
is noteworthy that a large number of young people implement limited strategies with-
out a high level of usage.

Table 8 Factorial loads, means and standard deviations of SRLTU items for the factor “personal
management”

Factorial load M SD

19. | use programmes such as Google Calendar, EverNote... to handle my 646 223 1.52
academic activity agenda.

21. I download content-related material through my institution’s repository of 579 222 145
learning objects (RODAS, RIUMA, etc.) or from open learning resource
libraries such as Universia.

27. | use Really Simple Syndication (RSS) feeds to receive updated information 533 1.51 1.01
about topics | am interested in.

30. | use specific apps (such as scientific calculator Kaljulilo, Whiteboard Lite...) 454 182 1.23
to solve problems and exercises included in the subjects.
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Table 9 Factorial loads, means and standard deviations of SRLTU items for the eighth factor,
"Self-evaluation”

Factorial load M SD

24. | look for content-related, self-evaluation exercises online and | use them 700 2.36 1.28
to prepare for exams.

23. | create online exam samples (ExamTime, Google Forms..) and | share them 515 135 82
with my classmates when preparing exams.

The first profile characterises students with a greater level of self-regulation learning
and the use of technologies (see Fig. 2). They represent 84 students, which is 11.86% of
the respondents. Of these, 65.5% are female, and 59.5% are between 21 and 25 years of
age while 17.9% are under 20. They stand out because they have the greatest mean fre-
quency of implementation in all the factors, including those with a low level of use as
in the case of sharing information and monitoring and feedback. They are students
who use a variety of technologies for discussion, request help from peers, exchange ma-
terial and collaborate with classmates when studying or preparing classwork. They are
more familiar with handling instant messaging (IM) apps (M = 4.78 SD = .47) but they
do not forsake videoconference tools (M = 3.43 SD = 1.31) for communication. They
frequently use online translators, (M = 4.12 SD = .97), encyclopaedias and dictionaries
(M = 4.11 SD = 1.00) to help process information that they do not understand. They
are used to searching the web for multimedia resources such as videos (M = 4.10
SD = 1.05) and presentations (M = 4.02 SD = 1.04) that allow them to expand and
delve into the information received in the classroom.

The second profile, on the other hand, refers to students with a lower level of use of
self-regulation learning strategies involving technologies (see Fig. 2). This group in-
cludes 238 students, which corresponds to 33.62% of the respondents. Of these, 62.2%
are between 21 and 25 years of age. This group of students shows an intermediate level
regarding the use of strategies for the superficial use of information and collaborative
learning factors. Most of them actively use instant messaging apps to communicate
with their classmates (M = 4.27 SD = 1.07). They are frequent Wikipedia users
(M = 3.41 SD = 1.21).

Discussion

This study adopts the theoretical models regarding self-regulation learning developed
by Zimmerman and Pintrich for the interpretation of the use that Andalusian university
students make of digital technologies to favour learning. We have moved away from
limiting the focus of this work on the type of technologies used in their learning
processes, whether this is due to individual initiatives, independently of classroom

Table 10 Factorial loads, means and standard deviations of SRLTU items for the factor
“Collaborative learning”

Factorial load M SD
4. | share material with my classmates using Dropbox, Google+ 754 372 1.22
11. | produce collaborative work using tools such as wikis, Google Drive... 753 344 1.38
12. linteract outside the classroom with classmates using apps (WhatsApp, 597 459 82
Line..) and we exchange information, solve doubts, etc.
13. | communicate with my classmates via videoconference (Skype, 562 2.19 1.34

Google Talk..) to solve or discuss topics related to the subjects.
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Cluster 2 M Cluster 1

Factor 1. Sharing information

Factor 2. Active presence

Factor 3. Documentation and classification 52

Factor 4. Superficial use with limited information
processing 4.1

Factor 5. Expansion and deepening 7

Factor 6. Monitoring and feedback 221

Factor 7. Personal management 1

Factor 8. Self-assessment 9

Factor 9. Collaborative learning

)
© w
© B w
) w
~
w
o

Fig. 2 Final cluster centres. The second grouped bar chart shows the final cluster centres of each of the
two groups of students identified with more antagonistic behaviours in each of the factors generated from
the principal component analysis. These central values help describe the composition of the clusters

demands or the frequency with which students use these technologies. This research is
more focused on determining which type of SRL strategies university students use
digital technologies for.

We can state that Andalusian university students make limited use of learning tech-
nologies. Most of the technologies that we considered could be useful to assist them in
studying are, in practice, excluded. Internet search engines or databases and instant
communication tools are the most generalised and used continually by the respondents.
These coincide with those identified by Kennedy et al. (2008) as the resources that
students generally want to use in their studies. Despite the time elapsed since this work
was presented, we agree with Mirriahi & Alonzo (2015) that the type of technology that
students handle for learning has remained practically unchanged over the years.

On the other hand, we maintain that university students carry out varied actions to
self-regulate learning using technologies. This coincides with the conclusions reached
by Chaves et al. (2016). Based on the most used technologies, the most generalized SRL
strategies are those relative to social support. As shown in the cluster analysis, even the
group of students with a lesser level of use of self-regulation learning strategies with
technologies uses them regularly.

The selected profiles show that university students do not have a uniform behaviour
when it comes to SRL and technologies. New lines of work are now open. It will be in-
teresting to deepen into how students organize and manage their learning using tech-
nologies, and the reasons that explain the varied uses of SRL strategies with
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technologies. Observation and interviews allow us to learn and trace processes, learning
dilemmas and styles among students.

According to Winne (1995), SRL is principally comprised of knowledge, beliefs and
learned skills. It forms incrementally as learners engage with instructional experiences
where they receive information that is useful to construct knowledge about what
productive self-regulation is, and when and how it can be used. Consequently, future
research should look into the individual differences regarding a learner’s knowledge
base about SRL, and knowledge about when and under what conditions that knowledge
is engaged. Equally, we should reconsider going over at least one of the questions that
Boekaerts & Cascallar (2006) address: “What can teachers do to help students self-
regulate their learning, motivation and effort?”

Upon analising the learning activities that instructors at Andalusian universities
design and implement (Authors, 2015), it becomes apparent that if students do not use
digital technologies to regulate their own learning, it is because teachers neither require
nor encourage their use. There is no reason why students who use digital resources on
a regular basis in their personal and social life should not use them when studying or
learning. We therefore highlight the need for university teachers to incorporate digital
technologies, because our students must learn to use the technological and conceptual
tools that workers use in professional careers. Failing to do so translates into the
perpetuation of the gap between industry and education (Feiman & Buchmann, 1983):
the university world and the labour and social world.

University teachers need to create learning environments that favour independent
and self-regulated learning, in which students have opportunities to seek challenges, to
reflect on their progress, and to take responsibility and pride in their accomplishments
(Paris & Paris, 2001). Research is appearing, not only to highlight teaching methods
that can improve academic self-regulation but also to present teaching models that
promote SRL using new ICTs as support (Cazan, 2013; Ntanez et al., 2011).

New technologies are being incorporated into the design of intervention programs to
promote SRL within the university context (Cerezo et al., 2010). For example, there are
a growing number of learning designs that seek to achieve balance between self-
regulated, personalised learning and scaffolding/support through the use of Web 2.0
and social software tools (McLoughlin & Lee, 2010). Dabbagh & Kitsantas (2012)
described one of the possible pedagogical frameworks that teachers can use to demon-
strate to students how to use social media to foster SRL.

If we propose to research how students become masters of their own learning pro-
cesses and teachers contribute to it, we have to reconsider the methodology followed in
the data collection phase of this research (Zimmerman, 2008). At the same time, we
must surpass an important limitation encountered in the interpretation of our findings.
Future research should consider expanding the size and diversity of the student sample,
while also taking the teacher population into account.

Beyond what is presented herein, this work is useful to expand our understanding of
how SRL takes place with technologies. The factor analysis used to aid the presentation
of the results facilitates a way to interpret SRL strategies that is different from the
models presented by Zimmerman and Pintrich. The resulting factors constitute cat-
egories that are useful to classify the set of SRL strategies that university students de-
velop by means of technologies. Each of the factors groups together strategies that seek
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the same learning objective through pedagogical affordances of technology (informa-
tion, relationship or personal management, monitoring, etc.). Following the models by
Zimmerman and Pintrich only allows us to recognize SRL strategies based on
technologies that respond to the aspect of social support or management of resources

(social) and self-assessment or follow-up.

Consistent with our results, previous studies have evidenced that different techno-
logical tools (e.g., collaborative and communication tools, content creation and delivery
tools) supported different SRL processes (Dabbagh & Kitsantas, 2005). In keeping with
this, SRL strategies need to be explained in a way that differs from the time when the
technological component was not included to facilitate the task (Lai & Gu, 2011).

Conclusions

This work addresses a set of SRL strategies that university students may implement
using digital technologies. The strategies identified are consistent with what has been
pointed out in the research literature. These strategies range from the simplest
activities, such as reading, classifying, using or sharing information, to others with a
higher level of intentionality and cognitive complexity, such as monitoring, self-

assessment or personal management.

Of them all, we highlight a group of strategies that show the appropriation of digital
technologies for a more connected learning model. We are referring to those strategies
that we have called “active presence”. These prove university students’ interest in
sharing and exchanging their own digital contents, creating opinions, etc. Ultimately,
this demonstrates that young people need to have a personal presence on the network
and favours collaborative learning. Students project their learning well beyond the
physical academic space to be able to learn with their fellow classmates by using digital

technologies.

Therefore, the results show a university student profile that usually fails to consider it
necessary, or lacks adequate training, to incorporate digital technologies into their own
academic learning process. Students make limited use of SRL strategies with technolo-
gies. They state that the digital technologies they use have more to do with simple ac-
tivities such as searching, storing or sharing information. These activities, although
necessary for the learning process, are limited when not complemented with others
that support understanding, monitoring or self-assessment of the actual student

throughout the learning process.

As a final conclusion, university teachers must favour self-regulation of learning, offer
the students the opportunities to discover the usefulness of digital technologies and

foster their incorporation into the actual learning process.
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