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Editorial  
Learning and assessment  

in natural and artificial systems
Davide Marocco*, Elena Dell’Aquila*, Onofrio Gigliotta* 

DOI: 10.30557/QW000014

This special issue contains a collection of articles derived from the 
exciting research presented during the 1st International Workshop on 
Learning and Assessment in Natural and Artificial Systems, which 
took place in Naples during September 2018. 

The selected contributions present different perspectives on the 
exploration of the multifaceted interface that connects learning and 
assessment with the processes, practices, and models of natural and 
artificial cognition, as well as technologies. Indeed, the interactions of 
such domains are increasingly integrated in contemporary psychology, 
education, learning sciences and computer science/robotics, where 
the renewed worldwide interest in Artificial Intelligence (AI) and ma-
chine learning continues to challenge the boundaries between natural 
and computational intelligence.

Learning is a peculiar characteristic of many natural organisms, 
which can modify their behaviors during their lifetime, to address new 
and progressively more complex challenges. Dynamics of learning 
processes and cognitive requirements for supporting learning in natu-
ral organisms is a long-standing and fundamental trend of research in 
psychology and education. In the same vein, the research in cognitive 
science and AI has the ambition to replicate such processes, as well as 
to suggest novel and alternative cognitive models capable of learning 
from their experiences.

* Università Federico II di Napoli (IT).
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On the other side, assessing those changes and the extent to which 
an agent possesses specific cognitive capabilities is a common problem 
that challenges both the study of natural and artificial domains. Alto-
gether, the concept of intelligence is indeed an interesting example of 
the current challenges, as “intelligence” is regarded very differently in 
those two areas. AI systems have the ambition to be indistinguishable 
from humans (it is the assumption of the well-know Turing test), or 
even to outperform humans in specific domains. However, human in-
telligence is defined and assessed under entirely different premises. 
Specific psychometric tools and protocols are currently used world-
wide to identify intelligence deficits and learning disabilities, which do 
not apply to AI systems. In this respect, it is possible to foresee two 
possible evolutions in the future: Either the work in AI and cognitive 
science will try to look at artificial systems under comparable assump-
tions and theoretical models such as those used by psychology and 
educational theories. Or, alternatively, AI will challenge the current 
concept of intelligence in psychology. Indeed, we believe that the sig-
nificant advances in those areas should inform the research in psychol-
ogy and learning sciences and suggest alternative models and assump-
tions under which natural systems might be investigated and, 
ultimately, assessed. In this view, technology assumes a transformative 
role that has the power to modify the models and methods by which 
humans and living creatures are studied and understood.

The contributions included in this issue present different inter-
pretations of the various intersections between psychology and tech-
nology, with human learning and comprehension at its core. Articles 
range from the application of psychology and learning theories in 
games (both PC based and physical) to foster the acquisition of trans-
versal skills, through to the uses of new technological methods in the 
training and assessment of autism, one of the most widespread and 
socially relevant, yet poorly understood learning disabilities. 

The article by Marocco and colleagues discusses the result of the 
European Project ACCORD, where the features, theoretical ground-
ing, and applications of a new scenario-based, virtual role-playing 
game, are presented. The ACCORD game is designed to develop an 
e-learning system to promote intercultural skills in terms of cross-cul-
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tural literacy, inclusive education and conflict management skills, and 
to prepare secondary school teachers to take an active stand against 
intercultural conflicts within the school context. The article by Ponti-
corvo and colleagues, on the other hand, exploits traditional card 
games, both described as physical games and translated in a software 
game animated by a virtual character, to foster numerical cognition 
and related emotional dimensions. The article reports on the use of 
games to train and assess players of different ages and intellectual 
abilities, by highlighting the scientific theories of numerical cognition 
and emotion at the basis of its design.

From a different perspective, the article by Simeoli and colleagues 
looks at modern technological means to assess learning impairment by 
proposing an integrated cognitive and sensorimotor perspective on 
the assessment of learning disabilities. The authors consider the phys-
ical interaction patterns of children with and without a diagnosis of 
autism, while undertaking a non-verbal test of intelligence on a tablet. 
In contrast, Conti and colleagues, explore the role of humanoid ro-
bots in the training of children with autism and intellectual disabili-
ties, reporting on the experience of having a humanoid robot NAO 
integrated within the usual training practice of an autistic child. 

Editorial

La collection d’articles qui composent ce numéro spécial de QWERTY 
est le résultat de recherches intéressantes présentées lors du 1er atelier 
international sur l’apprentissage et l’évaluation des systèmes naturels 
et artificiels, tenu à Naples en septembre 2018. Les contributions sé-
lectionnées présentent différents points de vue sur la relation com-
plexe qui relie l’apprentissage et l’évaluation psychologique à des pro-
cessus, pratiques et modèles de cognition et à des technologies 
naturelles et artificielles. Les interactions impliquant ces éléments 
font de plus en plus intégrés de nos jours et il est souvent difficile de 
séparer la contribution des approches concernant l’apprentissage et 
des approches concernant l’évaluation dans la psychologie moderne, 
dans éducation, dans les sciences de l’apprentissage et dans informa-
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tique/ robotique. Cela est d’autant vrai qu’à la lumière du regain d’in-
térêt pour l’intelligence artificielle, où les frontières entre intelligence 
naturelle et intelligence de calcul sont de plus en plus floues.

L’apprentissage est une caractéristique particulière de nombreux 
organismes naturels, qui peuvent modifier leur comportement au 
cours de la vie pour faire face à des défis nouveaux et de plus en plus 
complexes. La dynamique des processus d’apprentissage et les exi-
gences cognitives pour soutenir l’apprentissage dans des organismes 
naturels constituent un domaine de recherche fondamental en psy-
chologie et en éducation. Parallèlement, la recherche en sciences co-
gnitives et en intelligence artificielle, domaine de la technologie mo-
derne, ambitionne de reproduire ces processus et de proposer des 
modèles cognitifs nouveaux et alternatifs capables de tirer profit de 
leurs expériences. 

D’autre part, évaluer dans quelle mesure un agent possède cer-
taines capacités cognitives et d’apprentissage est un problème com-
mun à la recherche dans le domaine naturel et dans le domaine artifi-
ciel. Le concept même d’intelligence est un exemple intéressant des 
défis actuels, dans la mesure où «l’intelligence» est considérée de 
manière très différente dans les deux domaines: les systèmes d’intelli-
gence artificielle ont l’ambition de ne pas être distingués des êtres 
humains, mais l’intelligence humaine est définie et évaluée sur la base 
d’hypothèses complètement différentes.

Dans cette relation dialectique entre les sciences humaines et la 
technologie, nous pensons que celle-ci peut, à différents niveaux, as-
sumer un rôle transformateur qui a le pouvoir de modifier les modèles 
et les méthodes avec lesquels les êtres humains, et les créatures intelli-
gentes en général, sont compris et étudiés. Dans cette perspective, les 
contributions incluses dans ce numéro présentent différentes inter-
prétations des diverses intersections entre la psychologie et la techno-
logie, et se focalisent sur l’apprentissage humain et sa compréhension. 
Elles vont de l’application de la psychologie et des théories de l’ap-
prentissage aux jeux, tant basés sur l’ordinateur que physiques, en vue 
de favoriser l’acquisition de compétences transversales fondamen-
tales, les compétences dites soft skills, jusqu’à l’application de nou-
velles méthodes technologiques en réadaptation et en éducation, dans 
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l’évaluation de l’autisme. Ce dernier est l’un des troubles d’apprentis-
sage les plus répandus et les plus pertinents sur le plan social, même si 
il n’est pas encore totalement compris.

Editoriale

La raccolta di articoli che costituiscono questo numero speciale di 
QWERTY è il risultato di alcune interessanti ricerche presentate nel 
corso del 1° International Workshop on Learning and Assessment in 
Natural and Artificial Systems, che si è svolto a Napoli a settembre 
2018.

I contributi selezionati presentano punti di vista differenti sulla 
complessa relazione che lega l’apprendimento e la valutazione psico-
logica con i processi, le pratiche e i modelli di cognizione e tecnologie 
naturali e artificiali, le cui interazioni sono sempre più pregnanti nella 
ricerca moderna e dove risulta spesso difficile separare il contributo 
dei due approcci nella psicologia moderna, nell’educazione, nelle 
scienze dell’apprendimento e in informatica / robotica. Particolar-
mente, alla luce del rinnovato interesse per l’intelligenza artificiale, in 
cui i confini tra intelligenza naturale e computazionale sono sempre 
più sfumati.

L’apprendimento è una caratteristica peculiare di molti organismi 
naturali, che possono modificare i loro comportamenti durante la vita, 
per affrontare sfide nuove e progressivamente più complesse. La dina-
mica dei processi di apprendimento e i requisiti cognitivi per suppor-
tare l’apprendimento negli organismi naturali è un’area di ricerca fon-
damentale sia in psicologia che in ambito educativo. Allo stesso 
tempo, la ricerca nelle scienze cognitive e nell’intelligenza artificiale, 
dominio della moderna tecnologia, ha l’ambizione di replicare tali 
processi, nonché di suggerire modelli cognitivi nuovi e alternativi in   
grado di apprendere dalle loro esperienze. D’altro canto, valutare la 
misura in cui un agente possiede determinate capacità cognitive e di 
apprendimento è un problema che accomuna tanto la ricerca nel do-
minio naturale che in quello artificiale. Lo stesso concetto di intelli-
genza è un esempio interessante delle attuali sfide, poiché “l’intelli-
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genza” stessa è considerata in modo molto diverso nei due ambiti: i 
sistemi di intelligenza artificiale hanno l’ambizione di essere indistin-
guibili dagli umani, tuttavia, l’intelligenza umana viene definita e valu-
tata in base a presupposti completamente diversi. 

All’interno di questo rapporto dialettico tra scienze umane e tec-
nolgia crediamo che quest’ultima, a vari livelli, possa assumere un 
ruolo trasformativo che ha il potere di modificare i modelli e i metodi 
con cui gli esseri umani, e le creature intelligenti in generale, vengono 
compresi e studiati.

Con questa prospettiva, i contributi inclusi in questo numero pre-
sentano diverse interpretazioni delle varie intersezioni tra psicologia e 
tecnologia, mettendo al centro l’apprendimento umano e la sua com-
prensione. Essi vanno dall’applicazione della psicologia e delle teorie 
dell’apprendimento ai giochi, sia basati su PC che fisici, per favorire 
l’acquisizione di abilità trasversali fondamentali, le cosiddette soft 
skills, fino all’applicazione di nuovi metodi tecnologici nella riabilita-
zione e nella valutazione dell’autismo, che è una delle disabilità con-
cernenti l’apprendimento più diffuse e socialmente rilevanti, ma anco-
ra non del tutto compresa.


