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Abstract

Learning to learn is one of the key competences identified by the European Commission (EC, 2005 and 2006) for
education systems. Rigorous evaluation instruments are necessary for this competence to be included in curriculum
design and teaching—learning processes. Currently available questionnaires are limited and so the present work focuses
on the design and validation of a standardised quantitative questionnaire to evaluate the way in which university
students manage this competence. A test validation design was employed with a sample of 1237 university students
from three universities in Valencia. Confirmatory factor analysis revealed good internal consistency and construct
validity outcomes. A final questionnaire was produced which addressed five dimensions/scales (cognitive,
metacognitive, affective-motivational, social-relational and ethical) through twenty-one subdimensions/subscales
composed of 85 items. This questionnaire was found to be more robust and comprehensive than those that were
previously available. The instrument will help to advance knowledge in this area. It is useful for researchers as it can
be used for diagnosing and evaluating the competence in question, whilst also comparing results obtained in large
population samples.
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Resumen

La competencia “aprender a aprender” es una competencia clave que la Comision Europea (CE, 2006 y 2018)
fijo para los sistemas educativos. Para su incorporacion al disefio curricular y a los procesos de ensefianza-
aprendizaje es ineludible disponer de instrumentos de evaluacion rigurosos. Este trabajo se centra en el disefio y
validacion de un cuestionario cuantitativo estandarizado para evaluar su adquisicion en estudiantes universitarios,
dadas las limitaciones de los actualmente disponibles. Para ello se hizo uso de un disefio de validacion de pruebas.
Se utilizé una muestra de 1237 alumnos universitarios de tres universidades valencianas. Los resultados de
consistencia interna y validez de constructo, mediante andlisis factorial confirmatorio, fueron buenos. El producto
final es un cuestionario con cinco dimensiones/escalas (cognitiva, metacognitiva, afectivo-motivacional, social-
relacional y ética), veintiuna subdimensiones/ subescalas y 85 items, mas s6lido y completo que los anteriormente
disponibles. Es un instrumento que permite el avance del conocimiento en este ambito y que serd Util para los
investigadores, sirviendo para el diagnostico y evaluacion de la competencia y para contrastar resultados en
muestras amplias de poblacion.

Palabras clave: Competencia aprender a aprender; Evaluacion; Estudiantes universitarios; Aprendizaje
autorregulado.
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The learning to learn construct (LtL) has
been debated in academic literature since the
1980s. Literature on strategic learning
(Weinstein, 1988), based on cognitive
psychology/information processing theory, and
literature on self-regulated learning (Pintrich,
2004; Zimmerman, Schunk, & DiBenedetto,
2017), based on socio-cognitive theory (Caena,
2019; Panadero, 2017), have both urged its
importance. Over time these two lines have
converged (Weinstein & Acee, 2018) to
combine the concept of strategic learning with
that of the self-regulated learner. However,
although the term learning to learn is commonly
used in the literature, discussion around the
“learning to learn competence” did not begin
until the European Commission released its
statements on the topic.

The Commission included LtL as a key
competence for education systems in member
states (EC, 2006). This competence includes
motivation, confidence and the ability to persist
when it comes to learning, organisation, time
management and use of learning skills. It also
encapsulates awareness of one’s own learning
process and the ability to overcome difficulties,
working well in a group, and applying what is
learnt in one’s private and professional life.

In 2018, the Commission reformulated this
skill and renamed it as a personal, social and
learning competence (EC, 2018). This led to the
addition of important personal and social
elements to the previous proposal, including,
conflict resolution, empathy, stress
management, resilience, positive attitudes
towards personal and social well-being,
lifelong learning, integrity, etc.

Effective acquisition of this competence is
vital for enabling individuals to adapt to
changes to the knowledge society (Safstrom,
2018), confront employability challenges, and
for personal and social development. In higher
education in particular, students are expected to
work in an autonomous and self-regulated way
(Almerich et al., 2018; Lluch Molins & Portillo
Vidiella, 2018; Fraile et al., 2020). It may be
assumed by some that university students
undertaking higher education will have an
effective grasp of this competence, however,

this is not supported by the available data (Viejo
& Ortega-Ruiz, 2018; Zhu & Schumacher,
2016).

The aforementioned context reveals the
importance  of the present research
[“Operational design of the ‘learning to learn’
competence for university degrees, Assessment
instruments and proposals for teaching”.
Research funded by Spain’s Ministry of the
Economy, Industry, and Competitiveness. Code
EDU2017-83284-R.]. Issues around this
competence are complex and there is
insufficient clarity about the construct, the way
in which it should be evaluated and how it
should be developed at university. All of these
issues are of great interest. Thus, the present
paper considers fundamental theoretical issues
such as how to teach and evaluate this
competence. The aim of the present work is to
establish the construct validity of a
questionnaire developed to evaluate this
competence. This aim will be addressed
through the following specific objectives:

1. Establish the reliability of the questionnaire
in relation to its dimensions and
subdimensions

2. Establish the evidence in accordance with
the internal structure of the questionnaire

The LtL competence model

A model developed by the present research
team was used to provide the foundation for
construction of the questionnaire. Relevant
development processes are described by
Gargallo et al. (2020). The aim was to develop
a rigorous and comprehensive model that was
capable of bringing together the different
dimensions of this competence for application
at any educational stage.

Once the model had been constructed, it was
evaluated by six experts in learning. All experts
were university teachers and researchers. The
experts evaluated the suitability of the LtL
definition developed by the research team.
They also evaluated the extent to which each of
the proposed dimensions and their descriptions
represented the competence, whilst considering
the fundamental elements that make it up.
Finally, they evaluated the extent to which each
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of the competence’s subdimensions, as
formulated by the researchers, were important
elements representing the areas covered by the
five dimensions and the extent to which they
covered the fundamental elements of each
dimension. Based on this evaluation, necessary
modifications were made to the model. These
took the following form:

Figure 1 presents the five dimensions and
their descriptions, whilst Figure 2 shows the 20

subdimensions established. The first three
dimensions (cognitive, metacognitive and
affective-motivational) were derived from
theories of strategic learning and self-regulated
learning as these underpin the formulation of
this competence. The fourth dimension, which
was social-relational, was derived from a
sociocultural/constructivist approach (Caena,
2019) and considered the importance of
learning alongside other individuals.

Figure 1. Dimensions of the LtL competence

Learning to learn

competence
y A
1. Cognitive 2. Metacognitive 3. Affective 4. Social/Relational 5. Ethical
dimension dimension dimension dimension dimension
: v | v :
' Metacognitive skills: knowledge, i Teamwork, learning from i
: planning, self-evaluation, self- : and with others, social :
; regulation. Problem solving ! values, cooperative !
' : attitudes and solidarity, :
I usingcontextual conditions to
' : perform adequately. :
v v v

Using skills and strategies to manage
information, communication , ICT
use, and critical thinking

Further, a fifth dimension — ethical — was
added to the present model which is not
included by previously developed models. A
competent learner cannot disregard the ethical
components involved in learning, whether
those related to ethics in the learning process or
those related to ethics in the process of using
what has been learnt to improve oneself and
others.

Evaluating the LtL competence and existing
research

Good curriculum design cannot be achieved
without comprehensive evaluation procedures
and tools.

Affective-emotional and motivational
processes involved in learning:
motivation, self-esteem, self-efficacy,
attributions, emotional self-regulation
and controlling anxiety

Social responsibility in learning,
civic and moral values, honesty in
study and work, striving to be better,
respecting others, and cooperating to
create a better society

An often-faced problem when striving to do
this relates to the complexity of the construct.
LtL is a metacompetence which includes
competences that are, in themselves, complex.
These include problem solving, managing
information and team work. Addressing this
requires an integrated approach which uses a
variety of quantitative and qualitative
evaluation instruments to establish whether
these competences have been acquired.
Competences are displayed through learning
outcomes, which can be assessed using the
tasks used to achieve them. An eminently
ecological focus on authentic teaching and
evaluation tasks appears to be appropriate for
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the day-to-day work of teachers. This focus
uses the aligned approach (constructive
alignment) (Ruge et al., 2019) proposed by
Biggs (2005) in which competences, learning
outcomes, teaching procedures and evaluation
occur in concert so that students achieve in-
depth learning. This allows for a highly
functional approach to the topic of
teaching/evaluation which facilitates teachers
in their work and makes it possible to use the
assignments and methods employed when
teaching the competence (cooperative work,
individual work, projects, public presentations,
debates, solving problems, case studies, etc.) as
evaluation procedures. This is done by using
systematic recording instruments
(observational records, rubrics, semantic
differential scales, etc.), evaluations of student
outputs (portfolios, individual and group work)
and metacognitive questions to inspire students
to reflect on the process they have followed
when learning, etc.

Nonetheless, a standardised instrument
capable of obtaining the relevant data is also
needed to complement data collected through
other procedures. Such an instrument would
make it possible to evaluate competence
attainment and could be used for the diagnosis
and assessment of potential training
programmes. It could also be useful for
obtaining population data which could then be
examined in descriptive/comparative,
explanatory, predictive, etc. studies.

Related research has already been conducted
in Spain and elsewhere in Europe. Of the
Spanish studies, work carried out by Jornet
Melia et al. (2012) to identify a methodological
proposal for the implementation of LtL
evaluations is of particular relevance.

One of the authors of that work, Garcia
Bellido (2015), developed and validated an
evaluation instrument in her doctoral thesis.
The problem is that this questionnaire focuses
exclusively on evaluating LtL in education
professionals. In this sense, the author
establishes three dimensions/sub competences
that must be evaluated: Understanding of
disciplinary academic language; knowledge
and wuse of resources for professional

development, and;  attitudes  towards
professional development and improvement.
The questionnaire was carefully developed,
requiring certain tasks to be completed in order
to evaluate the competence. Despite this, it has
one basic drawback which is that it does not
sufficiently justify the reason for which these
three particular dimensions comprise the
competence.

Two Spanish studies have designed
standardised instruments for a university
student population.

In the first, Villardon-Gallego et al. (2013)
designed a questionnaire with 18 items
integrated into four dimensions - self-
management  of  learning,  knowledge
construction, self- knowledge as a learner, and
transfer of knowledge — to evaluate this
competence in university students. A rigorous
validation process was conducted, including
confirmatory factor analysis and good
statistical indicators. Nevertheless, the authors’
consideration of the competence was limited
and it is difficult to perform a good diagnosis
with such a short questionnaire. In other words,
too many relevant variables were omitted
(affective-motivational, social, etc.).

A similar process was followed in the second
of these works performed by Mufioz-San Roque
et al. (2016). These authors developed a
questionnaire with 9 items organised into three
dimensions: managing the learning process,
self-evaluation of the process, and self-
knowledge as a learner. In this case, too many
fundamental variables to the LtL construct were
again left out of the questionnaire.

A number of relevant studies have been
conducted in Europe. As a part of the LEARN
(Life as Learning) project developed by the
University of Helsinki, Hautamaki et al. (2002)
developed a  well-founded evaluation
instrument for primary- and secondary-school
students. This instrument included three
components (beliefs relating to context, beliefs
relating to oneself and learning competences)
and various dimensions.
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Learning to
learn

Metacognitive

Affective-
motivational

Social-
Relational

Figure 2. Model dimensions and subdimensions

Managing information effectively

Looking for, selecting, acquiring, re-elaborating, organising, understanding, personalising, storing, retrieving,
using, transferring information

Communication skills

Communicating effectively in different languages; arguing and counter arguing, transmitting knowledge,
ideas, and arguments by adapting to the context and audience

Using ICT

Effective use of ICT in learning and in professional activity. Using text, image, audio, and video processing
software, spreadsheets, statistical packages, and databases.

Critical and creative thinking

Developing creative and innovative proposals, capacity to question established thought. Producing new
thinking

Knowledge of oneself, of the task, and
of strategies

Knowing one’s own capacities and limitations, thinking about the task, about the objectives and strategies for
approaching it: deciding what and how to learn depending on the objectives.

Planning, organising, and managing
time

Planning individual/group assignments to achieve planned objectives depending on the context and time.
Prioritising, hierarchising, organising activities and doing them

Self-evaluation, control, self-regulation

Evaluating one’s own performance, adapting skills and strategies to improve the execution of tasks. Seeking

Problem Solving

Analysing and solving problems; developing complex reasoning processes to find new solutions.

help if needed.

Motivation and positive attitude
towards learning and improvement

Persevering and enjoying learning; tolerating frustration; including intrinsic motivation and interest in
learning.

_[

Attributions

_[

Self-concept, self-esteem, self-efficacy

Having an accurate self-image; accepting and appreciating oneself; feeling able to achieve demanding
objectives.

_[

Physical and emotional well-being

—[ Being physically and emotionally well; maintaining an appropriate state of mind; being able to relax.

Emotional self-regulation and control of

Observing, analysing, and modifying emotional reactions in a socially acceptable way depending on the

anxiety learning objectives; controlling anxiety, being able to relax in stressful situations.
Social values Ascribing value to the interpersonal relationship to learn with others; striving to contribute to the social

group.

Attitudes of cooperation and solidarity;
interpersonal relationships

Cooperating with others to achieve learning objectives; establishing good personal relationships; using
communicative mechanisms and social skills

Team work

( Doing assignments, sharing objectives and interests. Participating actively in work teams (leadership, mutual

aid, etc.); cooperation.

Controlling environmental conditions

Modulating the elements in your context to learn better; creating a suitable environment for working and
performing.

Responsibility in learning

Taking responsibility for the implications of learning making the most of the available time and resources
available; making an effort to do things well.

Civic and moral attitudes and values

Being honest and responsible, respectful and truthful; working for one’s own benefit and the common good,

Respecting ethical and deontological
codes

Integrating ethical and deontological codes with regards to professional exercise

)
)
)
)
)
)
)
)
)
Develop and feed internal locus of control about learning. ]
)
)
)
)
)
]
)
)
)
]

for a more just and equitable society
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Another important piece of work comes
from the European Commission’s CRELL
network (Centre for Research on Education and
Lifelong Learning). Hoskins and Fredriksson
(2008) coordinated a group of experts from
European countries to develop an instrument
for evaluating this competence in EU states.
Their work was based on previous work, such
as that conducted by Hautamaki et al. (2002),
Deakin Crick et al. (2013) (Effective Lifelong
Learning Inventory), Elshout-Mohr et al.
(2004) (Cross-Curricular Skills Test) and
Moreno (2002) (Metacognition Evaluation
Test).

They designed a test which included three
dimensions — affective, cognitive and
metacognitive — composed of various
subdimensions. This test was designed for non-
university students.

This test was then administered in eight
European countries with broad samples of 14-
year-old students. Unfortunately, obtained
outcomes reflected a need for subsequent
development of all three of the instrument’s
dimensions.

In  conclusion, a standard European
instrument does not yet exist and there is

growing awareness of the need for more in-
depth theoretical analyses and evaluations of
this competence (Moreno et al., 2008).

Given that discussed above, we believe it is
essential to design and validate an instrument
for the evaluation of this competence in
university students given that currently
instruments are not sufficiently comprehensive
to provide quality assessments.

Method
Design

We used a test validation design (Bandalos,
2018) which is described later in the procedure
section.

Participants

The sample comprised 1237 students from
three universities in the city of Valencia. Of
these, two were public universities, with
34.27% of the sample coming from the
Universidad de Valencia Estudio General
(UVEG) and 33.71% coming from the
Universidad Politécnica de Valencia (UPV),
and one was private, with 32.01% coming from
the Universidad Catdlica de Valencia (UCV)
(Table 1).

Table 1. Sample

UVEG (Health Sciences)  UPV (Engineering)  UCV (Ed. Science) Total
YEAR n n n
1st 105 115 124 344
2nd 101 128 79 308
3rd 135 85 102 322
4th 83 89 91 263
Total 424 417 396 1237

Purposive non-probability sampling was
used with students being selected from one of
the major knowledge areas at each university:
Health Sciences (UVEG), Engineering and
Architecture (UPV), and Education (UCV).
The intention of this was to achieve a
sufficiently varied and representative sample
of different major areas/fields of knowledge
from each of the participating universities.
Given the fact that the present research group
has been working closely on these areas at the
three universities on different research

projects, it was possible recruit a sufficient
number of participants from these universities.
The anticipated sample was 1500 participants,
with responses eventually being received from
1370. Participants were eliminated if they did
not respond to all of the items, leaving a final
sample of 1237. Of these, 344 were first-year
students (27.80%), 308 second-year (24.89%),
322 third-year (26.03%) and 263 fourth-year
(21.26%). 391 were male (31.60%) and 843
were female (68.14%). Health Sciences
(UVEG) students came from three faculties
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and three programmes, whilst Educational
Sciences (UCV) students came from one
faculty and four programmes, and students
undertaking Engineering and Architecture and
other polytechnic programmes (UPV) came
from nine faculties and twenty-one
programmes.

Procedure

In order to design the questionnaire, the
research team carried out a systematic review
of existing publications on this competence.
Special attention was given to evaluations and
the instruments described in the literature. On
the basis of this work, the team developed a
theoretical model with the aim that this would
be comprehensive and integrated. The
questionnaire structure was designed on the
basis of the theoretical model (Figure 2). The
research team designed items for each
subdimension, producing a total of 226.

In order to examine content validity of the
questionnaire, it was subjected to analysis and
evaluation by seven experts in research
methodology, evaluation and learning
(Bandalos, 2018). All experts were university
academics. Experts were provided with a
document presenting the definition of the
competence developed by the research team
and the structure of the theoretical construct on
which the questionnaire was based. This
document also included a list of the items
pertaining to each of the competence’s
subdimensions and dimensions. Based on this,
experts evaluated content validity of the items
and their belonging to each dimension.
Intelligibility, lack of ambiguity and location
were also evaluated on a 5-point scale.

Items with a mean score below 4 points
were rejected. This led to a reduction of the
number of items from 226 to 210. Items for
which discrepancies emerged in the experts’
evaluations  (Kendall’s  coefficient  of
concordance) were also removed, further
reducing the number of items from 210 to 198.

Prior to administration of the questionnaire
to participating students, intelligibility of the
items was examined with a group of pedagogy
students at the Universidad de Valencia.

Modification were then made to the wording of
some items.

With the questionnaire reduced to 198
items, participating students completed the
instrument using an on-line application during
a lecture. Informed consent was provided prior
to questionnaire completion. Participation was
voluntary and, whilst students did provide
demographic data when completing the
guestionnaire, no data was provided that could
be used to identify individuals. The research
ethics committee of the UVEG was consulted
and confirmed that authorisation was not
needed for the study.

Subsequent analysis of individual items led
to selection of the most appropriate items for
each of dimension and subdimension of the
questionnaire (Abad et al., 2011). This led to a
final reduction with the final questionnaire
consisting of 85 items.

Data analysis

Confirmatory factor analysis (CFA) was
performed using the lavaan program (Rosseel,
2012) given that the theoretical model set out
to confirm and clarify the pertinent items for
each of the questionnaire’s
subdimensions/dimensions (Lloret-Segura et
al., 2014). Validation estimations regarding the
dimensionality of the scale were performed
using the diagonally weighted least squares
(DWLS) method as this was appropriate with
regards to the measurement type pertaining to
the items and dimensions (Finney &
DiStefano, 2013).

In order to evaluate model fit, x> was used
in consideration of the fact that this indicator is
sensitive to sample size, and the number of
indicators in the model and their interaction
(Hair et al., 2010). Indeed, various authors
(Hair et al., 2010; Kline, 2015) have
recommended the use of other indicators,
alongside their acceptance thresholds, to
evaluate fit. In the present case, RMSEA was
used in accordance with a 90% confidence
interval and significance level. This classifies
items with values equal to or less than .05 as
having good fit. Comparative fit indices (CFI)
classified values equal to or greater than .95 as
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having good fit and, finally, standardised root
mean squared residuals (SRMR) classified
values equal to or lower than .05 as having
good fit and those between .05 and .08 as
having acceptable fit (Hu & Bentler, 1999).
McDonald’s ® (1999), Cronbach’s alpha and
stratified alpha coefficients (oes, Rajaratnam et
al., 1965) were used to evaluate reliability of
the dimensions.

Results

Results are presented in two subsections.
Firstly, validation of the five
dimensions/scales pertaining to the LtL
construct are discussed, following validation
of the general structure of the construct,
according to the five dimensions.

Dimensional validation

Confirmatory factor analysis with a
hierarchical model was used to validate each of
the five dimensions/scales.

With regards to the cognitive dimension, a
hierarchical model was proposed. Specifically,
the first-level of the information management
subdimension/subscale contains eight second-
level subdimensions/subscales, whilst the

communication skills subdimension contains
two second-level subdimensions/subscales
(Figure 3). The other two subdimensions of the
cognitive dimension are made up by ICT use,
and critical and creative thinking.

Almost all of the indicators of the proposed
model displayed good fit (Table 2). The y2
index was significant, however, this must be
considered in light of the issues discussed
above. RMSEA and CFl outcomes both
suggested excellent fit. SRMR outcomes were
close to the proposed threshold of .05 and
below .08 in all cases (Hu & Bentler, 1999).

With regards to the measurement model
(Figure 3), overall saturation was significant (p
<.01) and acceptable, with most individual
saturations being greater than .50 (Hair et al.,
2010). Exceptions are found for the loadings
pertaining to three items — items 14, 18 and
foreign language communication — although
values were still above .40 which is acceptable
(Bandalos & Finney, 2018). Loadings are,
therefore, acceptable for all of the
subdimensions and, where applicable, for the
second-level subscales, as well as for the
cognitive dimension.

Figure 3. Hierarchical model pertaining to the cognitive dimension
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Table 2. Fit indicators pertaining to the learning to learn dimensions

Dimensions or scales x? RMSEA

%2 df p RMSEA  90%CI Pclose CFI SRMR
Cognitive 1564.417 482 .000 .043 (.040-.045) 1.000 .954  .053
Metacognitive 63.122 50 .101 .015 (.000-.025) 1.000 .997  .030
Affective and motivational 288.564 98 .000 .040 (.034-.045) 999  .966 .047
Social-relational 71461 84 .833 .000 (.000-.010) 1.000 1.000 .032
Ethical 14491 24 935 .000 (.000-.006) 1.000 1,000 .023
With regards to reliability estimations Thus, the proposed measurement model

(Figure 4), Cronbach’s a and McDonald’s ®
were equal to or greater than .70 in almost all
of the first- and second-level subdimensions.
Four exceptions to this are found in the
managing information subdimension, although
the values obtained were still acceptable (Hair
et al., 2010). It should be noted that the values
for these indices are very similar in all cases.
This reflects the robustness of the scale.
Reliability estimates for the managing
information and communication  skills
subdimensions are excellent, as they for the
cognitive dimension, with all indices being
between .85 and .91. All of this reflects
acceptable internal consistency in the proposed
structure of the cognitive dimension.

was satisfactory and the designed items were
found to adequately represent the hierarchical
structure of the cognitive dimension.

The metacognitive dimension comprises
four subdimensions: 1) knowledge of
objectives, evaluation criteria and strategies 2)
planning, organisation and management 3)
self-evaluation, control and self-regulation,
and 4) problem solving.

All indicators of the proposed model
displayed excellent fit (Table 2). Obtained 2
indices were not significant, whilst indices for
the other three indicators (RMSEA, CFI and
SRMR) were all within established thresholds.

Figure 4. Reliability estimates pertaining to the cognitive dimension

Cognitive

=91
=88

-

Searching for and managing information: & =.71; @ = .71

Attention in class. Note taking: a = .70; v =.70

Establishing connections between what is taught and what is leamed: a = .63; 0 = .63
Preparing and organising information: & = .66; @ = .67

Comprehensive memorisation: & =.70; @ =.70

J Retrieving information: & = .63; @ = .62

Organising information to retrieve it in exams and pieces of work: a =.56; 0w = .56

Oral expression/communication skills: o = .85; w= .86

Con

ication in foreign | a= 88;w= 88

~
Managing information
a. = .87 [—
®=.85
~
Communication skills
@, =.90 —
®=.90
J
)
Using ICT
a=.75
w=.76
J
N\
Critical and creative thinking
a=.77
w=.77

With regards to the measurement model

(Figure 5), overall model saturation was
significant (p <.01) and acceptable, with all
individual values being greater than .50 (Hair
et al., 2010). Similarly, loadings pertaining to

the subdimensions of three of the four
dimensions (knowledge of objectives and
criteria...; self-evaluation, control...; and
problem solving) were acceptable. The loading
of the planning, organisation... subdimension
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was slightly below .50, although it was still
acceptable (.48) (Bandalos & Finney, 2018).
Factor loadings of the overall model were
acceptable in relation to the proposed structure
of the model.

Reliability estimates (Figure 6) pertaining
to the knowledge of objectives... and planning,
organisation... subdimensions are good, with
both Cronbach’s o and McDonald’s ® being

above 0.70. With regards to the self-
evaluation, control... and problem solving
subdimensions, indices were acceptable (Hair
et al., 2010). Stratified a and McDonald’s ®
indices were excellent. It should be noted that
values for these indices were very similar in all
cases. This reflects scale robustness. Thus,
internal consistency of the proposed scale
structure for the metacognitive dimension was
acceptable.

Figure 5. Hierarchical model pertaining to the metacognitive dimension

Knowledge of Planning and
objectives organisation

.64 .66 .74 J6 .63 .66

Item
39

Item
38

Item
37

Item
36

Item
35

Item
34

Metacognitive

Self-evaluation, Problem
control Solving

.60 .62

.61 .68 72 .51
Item | |Item Item Item Item
40 41 42 43 45

Figure 6. Reliability estimates for the metacognitive dimension

Metacognitive
A = .90
=85

Knowledge of
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evaluation criteria organising, and

Self-evaluation,

control, self- Problem Solving

and of the necessary managing time regulation a=.66
strategies a=.72 a= .64 ©=.67
a=.72 w=.73 o =.64
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Consequently, the proposed measurement
model was satisfactory and the developed
items were found to adequately represent the
hierarchical structure of the metacognitive
dimension.

The affective and motivational dimension
comprises six subdimensions: 1) intrinsic
motivation 2) resilience/tolerating frustration
3) internal attributions 4) self-concept, self-
esteem, self-efficacy 5) physical and emotional
well-being, and 6) controlling anxiety.

Almost all indicators of the proposed model
displayed excellent fit (Table 2). The obtained
¥? index was significant, however, this should
be interpreted in consideration of that
mentioned above regarding the
meaningfulness of this index. The other three

indicators (RMSEA, CFlI and SRMR)
displayed excellent fit in line with the cut-
points presented above.

With regards to the measurement model
(Figure 7), overall model saturation was
significant (p <.01) and acceptable, with
individual saturations being greater than .50
(Hair et al., 2010). All loadings for the
subdimensions are acceptable, being greater
than .50. The only exception is seen for
controlling anxiety, which has a weak loading
(.29) although this was close to the threshold
of .30. This loading can, therefore, also be
regarded as acceptable (Bandalos & Finney,
2018). Overall, factor loadings were
acceptable in relation to the planned model
structure.

Figure 7. Hierarchical model pertaining to the affective and motivational dimension

57 62
Intrinsic Tolerating
motivation frustration

Affective and
motivational

.56
Internal
attribution

self-confidence

Physical and
emotional well-
being

Self-concept,
self-esteem,

Controlling
anxiety

64 69 71 .69 .66 13 .62 62 .76 .70 69 74 .76 57 B4 65
v v X y . ] y ¥ v X y v X y v ¥
Item Item Item Item Item Item Item | | Item | [Item Item | |Item Item Item | |Item Item
46 47 48 49 50 51 53 54 55 56 57 58 59 60 61

Reliability estimations (Figure 8) for the
intrinsic motivation, self-concept, self-esteem
and self-efficacy sub-dimensions in addition to
the physical and emotional well-being, and
controlling anxiety subdimensions were good.
With Cronbach’s o and McDonald’s ®
exceeding .70. With regards to the tolerating
frustration  and internal attributions
subdimensions, indices were acceptable (Hair
et al., 2010). Both indices were excellent for
the affective and motivational dimensions.

Furthermore, values for these three indices
were very similar in all cases, indicating scale
robustness. Thus, internal consistency of the
scale was acceptable for the proposed structure
of the affective and motivational dimension.

Consequently, the proposed measurement
model was satisfactory and the developed
items were found to adequately represent the
hierarchical structure of the affective and
motivational dimension.
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Figure 8. Reliability estimates for the affective and motivational dimension

m
Motivational
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Intrinsic motivation
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For the social-relational dimension, a all other considered indicators (RMSEA, CFlI
hierarchical model comprising four first-level and SRMR) were also in line with established
subdimensions was proposed, namely, social thresholds.

values, attitudes of cooperation and solidarity,
control of environmental conditions, and team
work. This latter subdimension was found to
comprise two second-level
subdimensions/subscales (Figure 9).

With regards to the measurement model
(Figure 9), all saturations were significant (p
<.01) and acceptable, with all being greater
than .50 (Hair et al., 2010). Further, loadings
were acceptable in all of the first- and second-

All of the indicators of the proposed model level subdimensions, as well as in the social-
displayed excellent fit (Table 2). Obtained ¥? relational dimension.
indices were not significant and outcomes for

Figure 9. Hierarchical model pertaining to the social-relational dimension

Social-
relational

Attitudes of
cooperation
and solidarity

Controlling
environmental
conditions
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.76 .81
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As for reliability estimations (Figure 10),
values were equal to or greater than .70 for all
of the three indices used — Cronbach’s a,
stratified o, and McDonald’s o — and in all of
the subdimensions that make up the dimension.
Furthermore, values for these three indices
were highly similar in all cases, indicating
scale robustness. It should be noted that
reliability estimates for the teamwork
subdimension and the social-relational

dimension were excellent, being .84 and .90,
respectively. All of this demonstrates
acceptable internal consistency of the proposed
structure of the social-relational dimension.

Consequently, the proposed measurement
model was satisfactory and developed items
were found to adequately represent the
hierarchical structure of the social-relational
dimension.

Figure 10. Reliability estimates for the social-relational dimension

Controlling
environmental
conditions
a=.70
w=.70

Working with and
helping classmates

a=770=.77 Team work
o, = .84
Team work Personal w=.84
engagement
a=.75w=.75

The ethical dimension comprises three
subdimensions: 1) social responsibility in
learning 2) values, honesty and respect, and 3)
respect for ethical and deontological codes.

All indicators of the proposed model
displayed excellent fit (Table 2). Obtained %2
values were not significant and all other
considered indicators (RMSEA, CFl and
SRMR) were in accordance with established
thresholds.

With regards to the measurement model
(Figure 11), all saturations were significant (p
<.01) and acceptable, being above .50 (Hair et
al., 2010). All saturations were acceptable with
regards to the proposed model structure.

Social-Relational

Social values
a=.75
w=.74

Attitudes of
cooperation and
solidarity
Interpersonal
relationships
a=.74
w=.74

With regards to reliability estimations
(Figure 12), both Cronbach’s o and
McDonald’s o indices were good for all three
subdimensions, with values exceeding .70.
Both indices were excellent for the ethics
dimension. It should be noted that outcomes
for the considered indices were highly similar
in all cases, reflecting scale robustness. Thus,
internal consistency of the proposed scale
structure for the ethics dimension is
acceptable.

Consequently, the proposed measurement
model was satisfactory and the developed
items were found to adequately represent the
hierarchical structure of the ethics dimension.
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Figure 11. Hierarchical model pertaining to the ethical dimension

.65
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Figure 12. Reliability estimates for the ethical dimension

Ethical
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Validation of the learning to learn construct dimensions: cognitive, metacognitive,

affective and motivational, social-relational,
and ethical. Prior to this, in order to organise
the dimensions, we decided to establish item
groupings based on means calculated for

various items evaluating a given construct
To this end, a confirmatory factor analysis (Brown, 2015).

model (Figure 13) was developed in which the
LtL construct comprised the following five

Having validated the dimensions that
make up the LtL construct, the present
subsection will present overall construct
validation, according to its five dimensions.
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All of the indicators of the proposed model
displayed excellent fit (Table 3). The obtained
¥* value was not significant, whilst all other
considered indicators considered (RMSEA,
CFIl and SRMR) were found to be in line with
previously established thresholds.

With regards to the measurement model
(Figure 13), all saturations were significant (p
<.01) and acceptable, with all values being
greater than .50 (Hair et al., 2010). In order to
improve model fit, the correlation between the

social-relational and ethical dimensions was
specified. Factor loadings were acceptable
with regards to the proposed model structure.

Cronbach’s o and McDonald’s ®
reliability estimates were excellent, producing
values of .87 and .85, respectively. Internal
consistency was found to be acceptable.

Thus, the proposed measurement model
was satisfactory and the five dimensions were
found to appropriately represent the learning to
learn construct.

Table 3. Fit indicators pertaining to the learning to learn construct

x2 RMSEA
x> g.l. p RMSEA Int 90% Pclose CFl  SRMR
2.659 4 616 .000 (.000-.036) 994 1.000 .021

Figure 13. Model developed for the learning to learn construct

.70 .85 .69 \ .67 \
- " Affective and . . .
Cognitive Metacognitive motivational Social-relational Ethical

Discussion and conclusions

The aim of the present work was to
develop and validate a robust and
comprehensive questionnaire for evaluation of
the LtL competence. It was sought for this
questionnaire to enable the collection of in-
depth information and provide a better
alternative  to  existing  questionnaires.
Outcomes of the present research addressed
this aim and its pertinent objectives.

56

As its main output, the present study
produced an instrument that was made up of
five dimensions/scales (cognitive,
metacognitive, affective-motivational, social-
relational and ethical), twenty-one
subdimensions/subscales and 85 items (Table
4). This reflects a more comprehensive
structure than previously defined structures.

This validated questionnaire enables
sufficient information to be collected about the
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dimensions and subdimensions of the model,
covering the essential elements of the
competence (Autor et al., 2020). It also
includes aspects that were not considered in
earlier instruments (Villardon-Gallego et al.,
2013; Mufioz-San Roque et al, 2016).

Furthermore, in contrast to the instruments
conceived by Garcia Bellido (2015),
Héautamaki et al. (2002) and Hoskins and
Fredriksson (2008), which were validated for
other populations, the present questionnaire
was designed to evaluate this specific
competence in university students.

Instruments previously developed at a
European level were developed for non-
university populations. For instance, within the
LEARN project mentioned above, Hautamaki
et al. (2002) validated a questionnaire for
primary- and secondary-school students,
which included three components (beliefs
relating to context, beliefs relating to oneself,
and learning competences) and various
dimensions. Further, within the work of the
CRELL network, which was also discussed
above, Hoskins and Fredriksson (2008),
developed a questionnaire in collaboration
with European experts that set out to be the
“go-to” questionnaire in the European Union.
This questionnaire included three dimensions
— affective, cognitive and metacognitive — with
various subdimensions and was designed for
use with non-university students. As noted
above, a large sample of 14-year-old students
was used. Despite this, obtained outcomes did
not satisfy the researchers who concluded that
further studies were needed to improve the
instrument. To the best of our knowledge, this
work has yet to be done.

A questionnaire conceived by Garcia
Bellido (2015) was specifically designed to
evaluate this competence in education
professionals and, therefore, included
dimensions beyond those usually considered
by competence models.

With regards to university populations,
Villardon-Gallego et al. (2013) developed an
instrument that was made up of just 18 items
and evaluated the following four dimensions:

learning self-management, knowledge
construction, self-knowledge as a learner and
transfer of knowledge. The authors validated
the instrument with a sample of 487 students
from five faculties at the Universidad de
Deusto. As in the present study, they used
confirmatory factor analysis, however, the
developed instrument provided a somewhat
limited examination of the competence overall
due to the fact that it omitted a number of
important variables outlined by well-known
models (for example, from affective-
motivational and social model). This was also
the case with the instrument developed by
Mufioz-San Roque et al. (2016) which was
validated with a sample of 458 students
attending public and private universities in the
Comunidad de Madrid. Following CFA, these
authors developed a questionnaire which
comprised only 9 items organised between
three dimensions: managing the learning
process, self-evaluation of the process and self-
knowledge as a learner. Once again, a number
of key variables of this competence were
omitted.

It is more common to see cognitive and
metacognitive dimensions included within
examined evaluation instruments and,
occasionally, affective dimensions. In the
present study, the affective dimension was
highly relevant, with social-relational and
ethical dimensions also being included. The
rationale for doing this was explained in the
introduction. Whilst the social dimension
appears in some models (Stringher, 2014), it
was not examined within the present
questionnaire. The ethical dimension had not
been previously considered prior to its
inclusion in the model developed in the present
study.

The questionnaire demonstrated
acceptable construct validity as confirmed
through expert evaluations and confirmatory
factor analysis. From a strictly methodological
perspective, it should be noted the factor
solutions for the five scales/dimensions are
probably not as parsimonious as they could be.
For instance, many factors emerged in the
cognitive dimension (eleven second-level
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subdimensions), whilst several subdimensions
contained only a small number of items,
specifically, the second-level subdimensions
describing  “attention in  class” and
“establishing  connections”  within  the
managing information subdimension of the
cognitive dimension, and the “tolerating
frustration” and “internal  attributions”
subdimensions within the affective dimension.
Nonetheless, acceptable internal consistency
values were produced and as they are all
relevant construct elements it was appropriate
to retain them. Thus, it was decided to include
these elements in the interests of allowing the
most thorough assessments possible.

As with any self-report instrument, the
present questionnaire has some limitations. For
instance, it gives a general overview which is
not sufficiently contextualised. In this sense,
items refer to situations that are less specific
than in other evaluation instruments which
require tasks to be performed. Further,
evaluation with the present instrument is
performed ex post facto, meaning that
individuals recall the way in which they
operate and learn. It is therefore not as
powerful a procedure as when direct
measurements are performed at the moment a
task is undertaken. Finally, there is also the
possibility that respondents will not respond
honestly and instead respond in line with what
they deem to be socially acceptable.

Another limitation of the present work that
should also be noted is that the sample was not
statistically representative due to the fact that

purposive non-probability sampling was used.
Nonetheless, students making up the sample
came from a wide variety of courses which
should attenuate this limitation. In any case, it
is advised that future research examines the
present model with broader samples and,
where possible, samples that are representative
of the population.

Despite the aforementioned limitations, it
IS maintained that instruments, such as the one
described in the present paper, that are
developed with the necessary rigour that is
required of standardised tests are suitable for
obtaining rich and abundant information from
broad population samples. They also carry
with them advantages such as ease of
application and short administration times.
This enables future studies to compare
different  samples, whilst  descriptive,
predictive and explanatory studies could also
be used to produce worthwhile data, given that
guestionnaire outcomes can be used to analyse
differences according to academic course, age,
gender, etc. Further, data can be collected on
other variables such as academic performance,
learning styles, learning approaches, learning
strategies, etc.

Similarly, the present tool can help teachers
and researchers perform diagnoses of the
skills, strategies and capacities that make up
the LtL competence, with a view to developing
training programmes where needed and
provide a longitudinal measurement of the
application of such programmes (Gargallo,
Campos, & Almerich, 2016).
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Table 4. Questionnaire structure

DIMENSIONS/SCALES

FIRST-LEVEL
SUBDIMENSIONS/SUBSCALES

SECOND-LEVEL
SUBDIMENSIONS/SUBSCALES

1. COGNITIVE
(items 1 to 33)

33 items

1. Effective information management
(items 1 to 19)

1.1. Searching for and selecting information (items
1,2and 3)

1.2.Attention in class. Note taking (items 4 and 5)

1.3.Establishing connections between what is
learning and what is learned (items 6 and 7)

1.4.Preparing and organising information (items 8,
9, and 10)

1.5.Comprehensive memorisation (items 11, 12
and 13)

1.6.Information retrieval (items 14, 15 and 16)

1.7.0rganising information to retrieve it in exams
and coursework (items 17, 18 and 19)

2. Communication skills
(items 20 to 26)

2.1.0ral communication/expression skills (items
20, 21 and 22)

2.2.Communicating in foreign languages (items
23, 24, 25 and 26)

w

ICT use (items 27, 28 and 29)

4. Critical and creative thinking (items 30,
31, 32 and 33)

2. METACOGNITIVE
(items 34 to 45)

12 items

5. Knowledge of objectives, evaluation
criteria and necessary strategies (items
34, 35 and 36)

6. Planning, organising and time
management (items 37, 38 and 39)
7. Self-evaluation, control and self-

regulation (items 40, 41 and 42)

8. Problem solving (items 43, 44 and 45)

3. AFFECTIVE AND
MOTIVATIONAL

9. Intrinsic motivation (items 46, 47 and
48)

17.1. Working with and helping classmates (items
68, 69 and 70)

17.2. Teamwork. Personal engagement (items 71,
72 and 73)

(items 46 to 58) 10. Tolerating frustration. Resilience (items
49 and 50)
16 items 11. Internal attributions (items 51 and 52)
12. Self-concept, self-esteem and self-
efficacy (items 53, 54 and 55)
13. Physical and emotional well-being
(items 56, 57 and 58)
14. Anxiety (items 59, 60, and 61)

4. SOCIAL/ 15. Social values (items 62, 63 and 64)
RELATIONAL 16. Attitudes of cooperation and solidarity,
(items 62 to 76) and interpersonal relationships (items

65, 66 and 67)
15 items 17. Teamwork (items 68 to 73)
18. Controlling environmental conditions
(items 74, 75 and 76)

5. ETHICS 19. Social responsibility in learning (items
(items 77 to 85) 77,78 and 79)

20. Values. Honesty and respect (items 80,
9 items 81 and 82)

21. Respecting ethical and deontological
codes (items 83, 84 and 85)
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INSTRUCTIONS

Please provide the information requested on the answer sheets for each questionnaire.

Read the different questionnaires carefully and select the answer that is closest to or best fits
your situation. Remember that there are no right or wrong answers.

Put a cross in the box corresponding to the answer you choose. If you make a mistake, clearly
cross out the wrong option and mark the one you think is appropriate:

Information about the student answering the questionnaires:

University:

Faculty or school:

University course being studied:

Year of degree course:
1. Gender: 0 Male O Female
2. Age:

3. University access route:

O PAU (university entrance exam)

O Professional training

[ Over 25

O Higher level university qualification
[ Higher level university qualification
O Other

4. Grades for first semester modules (numerical from 1 to 10):

Name of module Grade
Module number 1
Module number 2
Module number 3
Module number 4
Module number 5
Module number 6
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1. 1 know how to find the necessary study resources for my modules
2. | am capable of selecting the information needed to study the modules successfully
3. When | prepare modules, I can differentiate between what is fundamental and what is
secondary
4. | am attentive in class
5. | take notes in class and am capable of compiling information
6. When I read or study module content, | relate that content with what | already know
7. | relate what | have learnt with my own experiences to integrate it better with what |
already know
8. When I study, | underline what is most important in order to better organise my ideas
9. | make simple graphs, diagrams or tables to organise the study material
10. 1 make summaries of the material I have to study
11. When I have to memorise things, | organise them following certain criteria to learn
them more easily
12. To retain or memorise the content | have to learn, | imagine situations and objects
that remind me of what | have learnt
13. To memorise | use mnemonic methods (tricks like acronyms, abbreviations,
keywords, etc.)
14. 1 remember the content | have studied more easily if | think about the image of the
page in the book or in my notes
15. 1 use keywords | have learnt to remember the rest of the content related to them
16. When | do not remember something | have studied, | look for information in my
brain that enables me to remember it
17. Before starting to write, | think and mentally prepare what | am going to write
18. Before writing in exams, | remember everything I can then organise it in a plan or
outline and finally expand on it
19. Before doing a piece of written work, | make a plan, outline or programme with the
points | have to cover
20. | communicate effectively orally in academic activities, expressing ideas clearly and
rigorously
21. | defend my position orally, arguing appropriately in academic activities
22. | express myself fluently in oral presentations in class or in other academic settings
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23. | effectively use a foreign language with fluent oral communication
24. | correctly read texts that relate to my studies or my future profession that are written
in a foreign language
25. | write correctly in one or more foreign languages
26. | can communicate at a basic level in a foreign language
27. | skilfully use the necessary basic software tools for the academic activity (text editor,
spreadsheet, presentation software)
28. | use specialised computer programs for my degree studies
29. I learn to use the computer programs needed for an activity relatively quickly
30. I critically analyse the concepts and theories presented in the modules
31. In certain topics, once | have studied them and gone into depth, 1 am capable of
contributing personal ideas and justifying them
32. When a theory, interpretation or conclusion is set out in class or in books, I try to see
if there are good arguments that support it
33. I'look for options and solutions for problems other than the ones commonly used
34. | know the evaluation criteria the teachers use in the different subjects
35. I know what I have to do to pass the modules
36. | know what the aims of the modules are
37. 1 plan my time to work effectively on all modules throughout the year
38. I stay up to date when studying the topics of different modules
39. I have a personal study and work timetable outside of class
40. If | see that my initial plans do not achieve the success | hoped for in my studies, |
change them to other more suitable ones
41. 1 adapt my way of working to the requirements of different teachers and subjects
42. If an exam has gone badly, | try to learn from my mistakes and study better the next
time
43. | effectively analyse and solve problems | encounter in learning
44. When | am solving problems with a degree of complexity, | spend the necessary time
on understanding them and planning the solution
45, 1like it when the teacher sets problems as a strategy for applying what we have learnt
46. The most satisfying thing for me is to understand the content in depth
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47. Learning is the most important thing for me at university
48. The satisfaction of learning is the best stimulus
49. 1 overcome failures when | am not successful in my learning
50. If I do not pass something, | know I can do better and | make an effort to achieve it
51. My academic performance depends on my effort
52. My academic performance depends on my ability to organise myself
53. I can learn the basic concepts taught in the different subjects
54. | am capable of achieving what | propose in these studies
55. | can master the skills we work on in the different modules
56. | am normally physically well
57. My state of mind is usually positive and I usually feel good
58. | maintain a suitable state of mind for working
59. At exam time, I think | will not be able to pass when | see everything I have to study
60. When | take an exam, | think | have done worse than my classmates
61. While I am sitting an exam, | think about the consequences of failing it
62. 1 think I should learn not just for myself but also to contribute positively to society
63. | maintain good relations with my classmates because it is something that is valuable
for learning
64. Itis important to reflect on the professional role I will play in society
65. | am an empathetic person and can put myself in someone else’s shoes
66. | help my classmates if they need it
67. | think dialogue is a fundamental way of preventing and solving conflicts between
people
68. If | do not understand part of the content of a module, | ask another classmate for
help
69. | usually mention doubts about class content to my classmates
70. | work with other classmates by sharing objectives and interests
71. | participate actively in group work by contributing ideas and effort
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72. Ifitis necessary to take on special responsibilities in group work, | am willing to do
it
73. When we work in a team and there are difficulties, | do not lose heart but, instead,
collaborate actively to solve them
74. 1 work and study in a suitable place: with good lighting, temperature, ventilation,
lack of noise, necessary materials to hand, etc.
75. | organise my work and study environment so | can study well
76. 1try to work in a fixed place that is suitable for studying and working
77. When I learn content from a module, I think about how these lessons will help other
people
78. Undertaking higher education obliges me to work to improve society
79. laccept my responsibility to the society that has given me the opportunity of studying
80. | am honest with my classmates
81. | am honest with my teachers
82. I respect my classmates even if | do not share their ideas or opinions
83. I act ethically in my work as a student
84. | fulfil my obligations as a student
85. It is vital to learn the ethical and deontological norms that will govern my
professional practice
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