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1. Introduction

Cognitive science is an interdisciplinary field of investigation of the mind and in-
telligence. The term cognition refers to different mental processes, including perception,
problem solving, learning, decision-making, language use, and emotional state and ex-
perience [1]. The contributions of philosophy and computer science to the investigation
of cognition are the basis of cognitive sciences. Computer science is very important in
the investigation of cognition, because computer-aided research, machine learning [2]
and decision-making [3] methods help to develop the mental processes, and computers
are useful in testing scientific hypotheses about mental organization and functioning. In
addition, the emergence of human-computer interfaces, such as eye movement tracking,
allows the observation and examination of cognitive load in relation to a more complex
cognitive process. [4,5] Empirical theories are very important for guiding practice (includ-
ing education, pedagogy, or psychology) and operational research and engineering, and in
particular, the design of human-computer interfaces that can be used efficiently without
placing too much emphasis on human intellectual abilities. Studies using psychological
experiments and computational models are also very important in mental health diagnosis
and treatment. Cognitive science plays a significant role in the field of mental illnesses, such
as depression, and neurodevelopmental disorders. More specifically the understanding
of the possible mechanisms that underlie them and the way interventions work require
an understanding of how the mind works. This special issue provides a platform for a
review of these disciplines and the presentation of cognitive research as an independent
field of study.

The main focus of this special issue includes the next topics:

1 cognition;
2 user experiences; user satisfaction;

3 human-Al interaction; interaction design;

4. human-robot interaction;

5. emotional interfaces;

6.  voice-based intelligent system;

7. dynamic gesture recognition; gesture spotting;

8 internet addiction;

9.  dysfunctional emotions; emotional problems; stress;

10. computational psychology; computational cognitive modeling; computational creativity;
11. privacy-preserving computations; homomorphic encryption;

12.  problem solving and decision making;

13.  learning and assessment; computer adaptive testing;

14. code tracing; basic programming skills;

15.  functional vision; vision screening; vision training;

16. eye-tracking; eye-brain—computer interfaces;

17.  machine learning; deep learning;

18. clustering; spatially prolonged risk;

19. instance selection; clustering; information processing
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20. virtual reality; virtual environment; virtual simulation;
21. internet of things; heart rate.

2. Overview of Research Directions Based on the Spec Issue Papers

The main content and results of the articles published in the spec issue are summa-
rized below.

Cecilia Hammar Wijkmark et al. [6] presents the necessary enablers for setting up Re-
mote Virtual Simulation (RVS) and its influence on cognitive aspects of assessing practical
competences. Data were gathered through observations, questionnaires, and interviews
from students and instructors, using action-case research methodology. The results show
the potential of RVS for supporting higher cognitive processes, such as recognition, compre-
hension, problem solving, decision making, and allowed students to demonstrate whether
they had achieved the required learning objectives. Other reported benefits were the value
of not gathering people (imposed by the pandemic), experiencing new, challenging incident
scenarios, increased motivation for applying RVS based training both for students and
instructors, and reduced traveling.

Qasim Ali et al. [7] showing a rapid review to a better understanding of the importance
of vision screening for school-aged children, and to investigate the possibilities of how
eye-tracking (ET) technologies can support this. The authors review interdisciplinary
research on performing vision investigations and discuss current challenges for technology
support. The focus of the paper is on exploring the possibilities of ET technologies to
better support screening and handling of vision disorders, especially by non-vision experts.
The data originate from a literature survey of peer-reviewed journals and conference
articles complemented by secondary sources, following a rapid review methodology. The
authors highlight current trends in supportive technologies for vision screening and identify
the involved stakeholders and the research studies that discuss how to develop more
supportive ET technologies for vision screening and training by non-experts.

Robert Pinter et al. [8] analyzes the application of Computer adaptive testing (CAT)
which enables an individualization of tests and give better accuracy of knowledge level
determination [9]. The authors compare the results of questions’ difficulty determination
given by experts (teachers) and students. Analyzing the correct answers shows that the
basic programming knowledge, taught in the first year of study, evolves very slowly among
senior students. The comparison of estimations on questions difficulty highlights that
the senior students have a better understanding of basic programming tasks; thus, their
estimation of difficulty approximates to that given by the experts.

Jan Francisti et al. [10] describes the possibilities of using commonly available de-
vices such as smart wristbands (watches) and eye tracking technology, i.e., using existing
technical solutions and methods that rely on the application of sensors while maintaining
non-invasiveness. By comparing the data from these devices, the authors observed how
the students’ attention affects their results. The results show a correlation between eye
tracking, heart rate, and student attention and how it all impacts their learning outcomes.

Cristina Costescu et al. [11] investigate the relationship between coping mechanisms,
dysfunctional negative emotions, and Internet use. The authors measured participants’
coping strategies, emotional distress, social and emotional loneliness, and their online
behavior and Internet addiction using self-report questionnaires. The results showed that
maladaptive coping strategies and Internet use were significant predictors of dysfunctional
negative emotions. Moreover, passive wishful thinking, as a pattern of thinking, was
associated with anxious and depressed feelings. The relation between Internet use and
dysfunctional negative emotions was mediated by participants’ coping mechanisms. The
authors conclude that the level of negative feelings is associated with the coping strategies
used while showing an increased level of Internet addiction.

Jong-Gyu Shin et al. [12] proposed a method to evaluate user satisfaction during
interaction between a voice-based intelligent systems (VIS) and a user-centered intelligent
system. As a user satisfaction evaluation method, a VIS comprising four types of design
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parameters was developed and user satisfaction was measured using Kansei words (KWs).
The questionnaire scores collected through KWs were analyzed using exploratory factor
analysis and ANOVA was used to analyze differences in emotion. On the “pleasurability”
and “reliability” axes, it was confirmed that among the four design parameters, “sentence
structure of the answer” and “number of trials to acquire the right answer for a question”
affect the emotional satisfaction of users.

Hiroomi Hikawa et al. [13] proposed a real-time dynamic hand gesture recognition
system with gesture spotting function. In the proposed system, input video frames are
converted to feature vectors, and they are used to form a posture sequence vector that
represents the input gesture. The introduced gesture recognition method was tested by sim-
ulation and real-time gesture recognition experiment. Results shows that the system could
recognize nine types of gesture with an accuracy of 96.6%, and it successfully outputted
the recognition result at the end of gesture using the spotting result.

Rahul Sharma et al. [14] used the Toy-data problem in their paper to illustrate the
regulated activation network modeling and recall procedure to report the computational
simulation of the cued recall of abstract concepts by exploiting their learned associations.
The results show how regulation enables contextual awareness among abstract nodes
during the recall process. The authors show that every recall process converges to an
optimal image. With more cues, better images are recalled, and every intermediate image
obtained during the recall iterations corresponds to the varying cognitive states of the
recognition procedure.

Maria Consuelo Saiz-Manzanares et al. [15] analyze the results obtained with the
eye tracking methodology by applying statistical tests and supervised and unsupervised
machine learning techniques, and to contrast the effectiveness of each one. The parameters
of fixations, saccades, blinks and scan path, and the results in a puzzle task were found. The
statistical study concluded that no significant differences were found between participants
in solving the crossword puzzle task; significant differences were only detected in the
parameters saccade amplitude minimum and saccade velocity minimum. On the other
hand, this study, with supervised machine learning techniques, provided possible features
for analysis, some of them different from those used in the statistical study. Regarding
the clustering techniques, a good fit was found between the algorithms used (k-means ++,
fuzzy k-means and DBSCAN).

Andrea Bianca Popescu et al. [16] propose an encoding method that enables typical
homomorphic encryption schemes to operate on real-valued numbers of arbitrary precision
and size. The approach is evaluated on two real-world scenarios relying on EEG signals:
seizure detection and prediction of predisposition to alcoholism. The results show that
the prediction performance of the models operating on encoded and encrypted data is
comparable to that of standard models operating on plaintext data.

Boris M. Velichkovsky et al. [17] implemented different modes of social gaze behavior
in a companion robot, F-2, to evaluate the impression of the gaze behaviors on humans in
three communicative situations. The authors extended the computer model of the robot
in order to simulate realistic gaze behavior in the robot and create the impression of the
robot changing its internal cognitive states. They used an iterative approach, extending the
applied cognitive architecture in order to simulate the balance between different behavioral
reactions and to test it in the experiments.

Zolt Namestovski and Attila Kovari [18] examine the process of creating successful,
engaging, interactive, and activity-based online educational materials, while taking the
cognitive aspects of learners into account [19]. The quality of online educational materials
has become increasingly important in the recent period, and it is crucial that content is
created that allows our students to learn effectively and enjoyably. The authors present the
milestones of curriculum creation and the resulting model, the criteria of selecting online
learning environments and also introduce some principles of instructional design, as well
as a self-developed model that can be used to create effective online learning materials and
online courses.
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Tor Finseth et al. [20] investigate and validate different virtual reality (VR) stressor
levels from existing emergency spaceflight procedures. Experts in spaceflight procedures
and the human stress response helped design a VR spaceflight environment and emergency
fire task procedure. Since stress is a complex construct, physiological data (heart rate,
heart rate variability, blood pressure, electrodermal activity) and self-assessment (work-
load, stress, anxiety) were collected for each stressor level. The results suggest that the
environmental-based stressors can induce significantly different, distinguishable levels of
stress in individuals.

Adrian Rodriguez Aguifiaga et al. [21] presents the proposal of a method to recog-
nize emotional states through EEG analysis. The novelty of this work lies in its feature
improvement strategy, based on multiclass genetic programming with multidimensional
populations (M3GP), which builds features by implementing an evolutionary technique
that selects, combines, deletes, and constructs the most suitable features to ease the classifi-
cation process of the learning method. After implementing the M3GP, the results showed
an increment of 14.76% in the recognition rate without changing any settings in the learning
method. The proposed methodology achieves a mean classification rate of 92.1%, and simpli-
fies the feature management process by increasing the separability of the spectral features.

Milan Gnjatovi¢ et al. [22] introduces and illustrates an approach to automatically
detecting and selecting “critical” road segments, intended for application in circumstances
of limited human or technical resources for traffic monitoring and management [23]. The
presented approach is psychologically inspired to the extent that it introduces a clustering
criterion based on the Gestalt principle of proximity.

3. Conclusions

This short review of the papers shows that the Research Directions of Applied Cogni-
tive Sciences offer a very wide range of research opportunities, which multidisciplinary
will remain an important field of research for the future.
Funding: This research received no external funding.
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