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Abstract
Adaptation to the European Higher Education Area (EHEA) has meant a significant change in the workload of
students. The main objective of this study is to evaluate and compare the perception of the workload of adapted and
no-adapted to EHEA students in Psychology, and to analyze the nature of the changes produced by this adaptation
considering several academic activities: attending theoretical classes, attending practical classes, conducting group
work outside the classroom, searching for material and bibliography, studying and personal work, attending tutorials
and other activities (attending seminars, conferences, etc.). The sample consisted of 645 students (397 no-adapted
and 248 adapted). To measure the perceived workload, the NASA-TLX scale was used. The scale permits to
distinguish six workload dimensions: effort, mental demand, temporal demand, physical demand, performance and
frustration. The results show a significant increase in the perceived workload of attending practical classes and
specially in performing group work outside the classroom. It is concluded that the adaptation to the EHEA has meant
an increase in the perception of students' workload, which points out the need to develop training programs and
evaluation of the teamwork competence, one of the most important transversal competence indicated in the
professional profile of the degree in psychology.
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Introduction
The European Higher Education Area (EHEA),
derived from the Bologna Declaration [1] aims to
achieve high employability rates, improve the
competitiveness of the European higher education
system and promote mobility [2]. To achieve these
objectives, a transformation was proposed in the
structure of higher education through the European
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Credit Transfer System (ECTS), a system that
distributes students' workload at estimated hours
through face-to-face activities (assistance to classes,
evaluations, etc.), non-face-to-face activities with
tutoring (directed work and mentoring) and non-faceto-face activities (study and individual activities).
Adaptation to the EHEA has led to important changes
both at the institutional level and in the teaching
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programs and methodologies used [3,4] with more
active methods (attend seminars, solve problems, carry
out projects and presentations, etc.) that give the
student a greater autonomy of learning, with less faceto-face activities and greater weight of his personal
work. These modifications also imply a change in the
teaching-learning process, which is more constructivists
[5], focused on the acquisition of competences and on
the student's continuous work [6,7]. This implies a
greater non-face-to-face workload (WL) [8,9].
The EHEA model establishes that each academic year
consists of 60 ECTS credits. In Spain and in the specific
case of Psychology, a “grado” in Psychology (four year
qualification adapted to EHEA with 240 ECTS) of a
general nature was proposed, with compulsory and
optional blocks. This degree replaces the previous
system “licenciatura” (five-year qualification reflecting
the previous curriculum) [10]. One of the fundamental
concepts involved in the new curricula is the students´
WL [11]. This WL can be defined as the working hours
that are dedicated to the tasks both inside the
educational center (attending classes, tutorials,
seminars) and outside it (group work, study,
bibliographical consultations, etc.), that is to say, the
time required to complete an academic course and
acquire the competencies established as learning
outcomes. The literature consulted agrees that
adjusting the workload to the credits established in the
programs is one of the main difficulties that teachers
have [12] and that the ECTS system supposes an
increase in WL [11,13].
Although this educational reform was officially
established in 2010, we do not have empirical studies
that analyze the effect of such adaptation from the
perspective of students, much less in the teaching of
Psychology [14]. In this sense, there is an evident lack of
studies that explore the impact of these changes in the
perception of WL of the grado in Psychology (EHEA)
compared to that of the students of the previous
curricular structure (licenciatura). Ortiz, et al. [9] found,
from a perspective based on the study of the times
dedicated to each task, the differences in the WL of
grado and licenciatura´s students and point out that the
change in teaching-learning methodologies must be
approached from the perspective of student.
The level of WL perceived can have a very important
influence on both the level of academic achievement
reached and the psychological well-being of students,
since it is one of the main factors that generate
academic stress [15]. An excess of WL makes it difficult
to acquire knowledge and promotes a superficial
learning [16], failure and academic desertion [17].
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The students´ WL has been evaluated from different
perspectives. Traditionally, it has been assimilated to
the count of hours that students dedicate to the subjects
of their degree [18] although a smaller number of cases
also analyzed the perception of students´ WL [19,21].
This second approach, which we follow in the present
study, assumes that perceived WL is modulated by
several factors, and this perception is the main stressgenerating factor [22]. In this line, Kember & Leung [23]
find that many hours of study are not perceived as high
when the course design is adequate, and they show the
scarce relation between the time spent on a task and the
perception of the load [24,25].
One of the instruments most used to evaluate the
perceived WL is the NASA-Task Load Index scale (TLX)
[26]. NASA-TLX is a valid and reliable tool for the
analysis of perceived WL in different sectors: industrial,
psychological, health, aeronautical or transport [27,28].
In educational setting its use has been less frequent.
López-Núñez [29] analyzes the generalizability and
validity of this scale with a large sample of university
students, and concludes that it is a useful tool to
evaluate the WL in the educational field. Likewise,
Kyndt, et al. [21] use NASA-TLX to evaluate WL with the
objective of analyzing its mediating role in the
relationship between student motivation and their
learning strategy.
All changes require an adjustment and more than a
decade after the Bologna Declaration and when the
Spanish´s University is currently participating in the
renewal of accreditation of the adaptation of the studies
to the EHEA, it is necessary to evaluate these changes.
While we can say that the change has been positive in
terms of inclusion of new technologies (ICTs) and
methodologies, greater interaction with students, or
changes in the evaluation system, other aspects such as
increased WL for teachers and students do not seem so
positive [2,30].
Therefore, the objective of this study is to analyze
and compare the perception of WL among licenciatura
students in relation to grado students (new system
adapted to the EHEA) to investigate the nature of the
changes produced in this variable.

Methods
Participants
The sample consisted of 645 third-year university
students of Psychology of whom 397 were licenciatura
students and 248 grado students (EHEA). The
distribution by sex was very similar between both
qualifications (χ2 = 1.70, p = 0.430); in the licenciatura
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studies, the sample consisted of 365 women (83.5%)
and 32 men (16.5%), and in the grado studies 232
women (81%) and 16 men (19%). The average age of
licenciatura students was 21.56 years (SD = 2.31) and
the grado (EHEA) was 21.38 (SD = 2.53). The difference
was not significant [F = 0.89, p = 0.382]. All participants
generally attended all the classes.

Instrument
To evaluate WL, the NASA-TLX scale was used [26].
This instrument distinguishes six dimensions each of
which is evaluated by the subjects on a scale of 0 to 100:
effort, mental demand, physical demand, temporal
demand, performance and frustration / dissatisfaction.
The student should assess the degree to which each of
their academic activities requires each of the
dimensions of WL. Seven academic activities were
distinguished: attending theoretical classes, attending
practical classes, conducting group work outside the
classroom, searching for material and bibliography,
studying and personal work, attending tutorials and
other activities (attending seminars, conferences, etc.).
The choice of these activities was made taking into
account the changes and the importance given by the
EHEA to the autonomous work of the students and the
acquisition of competences, both the specific ones of the
degree (EHEA) as the transversal ones for their
insertion in the socio-labor context [10].
With the assessments provided by each student an
overall WL index for each activity was calculated as the
arithmetic mean of the scores in each dimension [27]. In
addition, all the participants answered a brief

questionnaire in which their gender and age were
collected.

Procedure
This is an empirical study of non-experimental crosssectional type. The data were collected in a single
session during one of the practical classes of one of the
subjects of the third-year, as much in the of licenciatura
studies as grado studies. All students participated
anonymously and completely voluntarily, in addition
signed an informed consent by accepting their
participation in the study and the use of the data for
research purposes only.

Data Analysis
All analysis was performed with the statistical
software Statistical Package for the Social Science
(SPSS), version 22.00. In the first place, the descriptive
statistics of all variables were calculated. Subsequently,
and after verifying compliance with the necessary
statistical assumptions, variance analysis (ANOVA) was
performed to compare the WL scores obtained by the
two groups of students (Licenciatura vs. Grado) in each
of the academic activities. The value of the F statistic, its
significance level (set at .05) was calculated.

Results
First, we calculated the mean and standard
deviations (SD) of the WL scores (for each WL
dimension and for the overall score) in both groups
(licenciatura y grado) (Figure 1). The total WL rating
was obtained by averaging all load ratings of all
dimensions and activities.
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Figure 1: Mental workload scores for each educational system.
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Once compliance with the variance homogeneity
hypothesis was verified by the Levene test (p> 0.05 in
all cases), we compared the mean scores of the overall
WL of each activity according to the qualification. There
were statistically significant differences in the
performance of group work outside the classroom [F =
28.66, p = .000], attendance to practical classes [F =
4.28, p = .027] and total WL [F = 4.14, p = .042]. In all
three cases, the grado student group showed higher WL
scores.

dimensions of WL were the cause of these differences,
comparisons of means between licenciatura and grado
in each of the 6 dimensions of NASA-TLX were
performed for the activities in which were found
significant differences in the previous analysis (Figure
2). For "Attendance to practical classes", there are
significant differences only in the mental demand
dimension [F = 7.11, p = .010], obtaining higher scores
in the grado group. In the activity "Performing group
work outside the classroom", there are significant
differences in all dimensions (p< .01 in all cases) except
performance.

In order to analyze in more detail what dimension or

NASA-TLX scores
80

70
60
50
40
30

Practical classes attendance

Carrying out group work outside the
classroom
Licenciatura

Frustration

Performance

Temporary

Physic

Mental

Effort

Frustration

Performance

Temporary

Physic

Mental

Effort

Frustration

Performance

Temporary

Physic

Mental

Effort

20

Total Work-Load (WL)

Grado

Figure 2: NASA-TLX scores for each educational system.

Discussion
The EHEA establishes a system of teaching and
learning based on the acquisition of specific
competences of the degree, and of those considered
transversal for the adaptation and positive action in the
labor context [31]. A student-centered system that
requires organizational and planning strategies for
autonomous learning, and consequently an increase in
WL.
The objective of this research was to analyze and
compare the perception of WL that licenciatura
psychology students have with respect to the new
system adapted to the EHEA (grado). Taking as
reference the previous theoretical framework, we can
conclude that the adaptation to the EHEA has meant an

Ergonomic Assessment of Mental Workload in Higher Education. Effects of
Education System on Student’s Workload Perception

increase in the perception of the WL of Psychology
students, an expected result according to the ECTS
credit system.
One of the strengths of this paper is that, although the
result is consistent with the theoretical foundation,
there are few studies focused on the empirical
measurement of students' perception of WL between
the previous institutional curriculum and the new one.
The literature on the adjustment of the Bologna Plan
has focused, on the one hand, on the evaluation of WL
on specific subjects or periods [9,32,33] and to know
the opinion of the students about the process of
adaptation to the EHEA through surveys or interviews
[13,34] but there are no studies on the perceived WL of
the new curricula or on the title of psychology in
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particular, nor have studies been found on which modes
and learning activities generate higher levels of WL.
The use of the NASA-TLX scale has allowed us not
only to know the load levels perceived by the students,
but also to deepen in the knowledge of which activities
are those that generate higher levels of WL as well as to
recognize the factors that produce this perception.
The results show that there are statistically
significant differences in the activities: "Performing
group work outside the classroom", "Attendance to
practical classes" and "TotalWork -Load", obtaining
higher scores in the group of grado than the
licenciatura. As for the activity "Attendance to practical
classes", there are significant differences only in the
mental demand dimension, obtaining higher scores in
the grado group. In the activity "Performing group work
outside the classroom", there are significant differences
in all dimensions except performance.
These results highlight two important aspects of
adaptation to the EHEA that should reflect and open
future research perspectives: the first is the evidence of
an increase in WL perceived by students in the new
institutional curricula of psychology studies at the time
of its implementation, and the second, that one of the
activities that have more WL in all its dimensions is
"Perform group work outside the classroom."
Regarding the first consideration, several researches
indicate that the WL in the grado studies is adequate to
the number of credits, so that the students' WL
perception may be because the new methodologies
require a continuous temporal distribution in the
semesters [33]. Other authors point out that the lack of
relationship between dedication and performance
cannot be explained by a biggest WL, but by the lack of
appropriate study techniques, the scarce use of learning
resources such as personalized tutoring or the need for
a greater student effort [9].
At a time when new qualifications are in the process
of confirmation and both students and teachers are
familiar with the ECTS credit system and more active
teaching and learning methodologies, we consider it
appropriate to assess the perception of WL as an
indicator of quality on the process of adaptation to the
EHEA, the ECTS system, the teaching coordination
between the courses, the evaluation systems, as well as
the evolution of the students in the autonomous
learning.
As for the second consideration, the fact that the
activity "group work outside the classroom" is the one
that produces the highest WL perceived in all its
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dimensions except performance, indicates the difficulty
that students have to adapt to a system of learning that
implies the development of interpersonal skills,
planning and organization, that is why they perceive the
ECTS credit system with greater WL, in addition this
activity feels like a stressful activity, which requires
time and whose effort does not correspond to the
reward obtained.
The EHEA points out that one of the main transversal
competences to be achieved is group work. Several
studies have evaluated the acquisition and development
of this competence in university students. The results
indicate that it is perceived as stressful due to WL, time
demand and low control, is not considered a resource
that helps them in their learning and concludes that this
competition is not being adequately acquired [35-37] in
line with what was found in the present work.
The application of teamwork in the academic field is
usually carried out in what the authors call the "black
box" model [38]. That is, the usual is that the
competence of teamwork is not evaluated, but only the
quality of work once completed. Therefore, students
who develop teamwork competence are left alone for
simple exposure without providing resources or
guidance, mistakenly assuming that students have
access to university degrees with these skills previously
acquired in non-university education.
The results indicate the need to develop training
programs and evaluation of this transversal competence
since it is precisely one of the most important ones
indicated in the professional profile of the degree in
psychology [10]. At present there are studies,
researches and models that have developed
methodologies to train in the skills of teamwork and to
be able to evaluate it. An example is the Comprehensive
Training Model of the Teamwork Competence (CTMTC)
[39].
The use of new technologies (ICTs) has also been
proposed as a useful pedagogical tool for the
development of this and other competences [40]. The
application of these methods has proven to be very
effective in the development of team work competence,
but requires a significant effort on the part of teachers
and educational administration [41]. It would be
advisable to train teachers in the use of these
methodologies, as well as provide them with the
necessary resources so that they can be implemented in
classrooms, so that the entire acquisition of this
competence does not fall exclusively on students.
Finally, as regards the limitations of the study, it
should be pointed out that this is an incidental sample
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of a single university, so that a larger sample size of
different Spanish universities would have allowed a
greater generalization of the results obtained.
Nevertheless, the implication of the results allows us to
open new lines of research on the differences detected
and to propose future studies considering the
perception of WL as an indicator of quality and
evaluation of the process of adaptation to the EHEA.
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