
Enrichment Toolkit,  
intellectual product (O1E1) 
from the Smart Art  
project
 
Teaching-learning for university  
students of Health Sciences

 Er
as

m
us

+ 
20

19
-1

-E
S0

1-
KA

20
4-

06
56

15
 P

ro
je

ct

P
R

O
D

U
C

T
   

IO
E

1

https://srlsmartart.eu
https://twitter.com/srlsmartart
https://www.instagram.com/srlsmartart/
https://www.facebook.com/smartartproject


Self-Regulated Learning in SmartArt reference 2019-1-ES01-KA204-095615, is co-financed by the Euro-
pean Union’s Erasmus+ programme, line KA2 Strategic Partnerships-Adult Education. The content of the 
publication is the sole responsibility of the authors. Neither the European Commission nor the Spanish 
Service for the Internationalization of Education (SEPIE) is responsible for the use that may be made of 
the information disseminated herein

Authors:

Selection of graphical material and 
creation of sheets.  
Dra. María Consuelo Sáiz Manzanares.
Universidad de Burgos.
Pedagogical and instructional content, 
editing and layout.  
Dra. María Consuelo Sáiz Manzanares. 
Universidad de Burgos. Dr. José Carlos 
Nuñez Pérez y Dra. Rebeca Cerezo 
Menendez. Universidad de Oviedo.
Dissemination and social media.   
Dña. Sandra Rodríguez Arribas.  
Universidad de Burgos.
Supervision of layout.  
Dr. Gonzalo Andres López.  
Universidad de Burgos.

Research Groups:

University of Burgos
PART: Dr. René Jesús Payo Hernanz,  
Dra. María José Zaparaín Yáñez.
ADMIRABLE: Dr. Carlos Pardo Aguilar.
DATAHES: Dra. María Consuelo Sáiz 
Manzanares, Dra. M. Camino Escolar 
Llamazares, Dra. Nuria Alonso Santander, 
Dña. Sandra Rodríguez Arribas.
GEOTER: Dr. Gonzalo Andrés López
iENERGIA: Dr. Fernando Aguilar Romero, 
Dra. Natalia Muñoz Rujas.

University of Oviedo
ADIR: Dr. José Carlos Nuñez Pérez,  
Dra. Rebeca Cerezo Menendez.

University of Minho
CIEd: Dr. Leandro Almeida, Dr. José Alberto 
Lencastre, Dra. Joana Casanova.

University of Valladolid
GIR179UVA: Dr. Miguel Ángel Carbonero 
Martín, Dr. Luis Jorge Martín Antón,  
Dr. Juan Antonio Valdivieso Burón.



3

1. Introduction  ..............................................................................................................4
2. Theoretical Framework ........................................................................................................7

Why target university students? ................................................................................................................ 7
Methodology used in the development of materials ......................................................................9
Why use a Learning Management System (LMS)? ...........................................................................9
Why monitor the learning process? ....................................................................................................... 11
Why personalize learning? .......................................................................................................................... 11

3. Research groups involved in the SmartArt strategic group .......................................... 12
4. Learning activities  ............................................................................................................ 15

4.1. Neuropsychology in early years .......................................................................................................15
What is its significance? .............................................................................................................15
Why study it? ...................................................................................................................................15
How will we work on the subject ..........................................................................................15

4.2.  Unit 1. Neuropsychological development and measurement techniques.. ............. 18
4.3.  Unit 2. Neuropsychological development and implications for the learning  

process in children aged 0-6 years old. Protocol of analysis of alterations. 
Protocolo de análisis en las alteraciones.  ............................................................................. 32

4.4. Unit  3. Primary and secondary reflexes.. ......................................................................................  43
4.5.   Unit 4. Neuro-psychological development:  

Recognition of others at ages 0-6 years. ........................................................................................  58
4.6.  Unit 5. Creation of early stimulation programs for 0-3 year-olds. ...............................66
4.7.   Unit 6. Creation of early stimulation programs for 3-6 year-olds. ...............................82
4.8. Evaluation procedures .......................................................................................................................98

What to evaluate?
How to evaluate?
When to evaluate?
Why evaluate?

4.9. Generalization activities ................................................................................................................... 99
Further information .................................................................................................................... 99

5. Conclusions  .......................................................................................................... 105

Bibliographic references .......................................................................................................................................106
Appendix 1   ...........................................................................................................................................111
Appendix 2   ..........................................................................................................................................115
Appendix 3   ..........................................................................................................................................116
Glossary   ..........................................................................................................................................119
Abbreviations  ......................................................................................................................................... 122

Índice



4

The materials presented here were developed within the Erasmus+ 
2019-1-ES01-KA204-065615 project, financed by the European Union and 
coordinated by the University of Burgos in Spain. It also involved the par-
ticipation of other partners from Spain (University of Oviedo, University 
of Valladolid and the company Bjaland), Portugal (Universidad do Minho) 
and Malta (the company Paragon). Our project lies within a framework of 
research into improving teaching and lasts for 36 months from 01/09/2019 
to 31/08/22. The state of the art underlying it is society’s advancement 
towards the use of new forms of education using new technologies. 
Nowadays, much learning is done in e-Learning or b-Learning environ-
ments. Facing this challenge requires non-formal training online that fa-
cilitates learning for students of different ages, making them functional 
and effective in terms of achieving learning results, encouraging interest, 
and increasing motivation.

In this context, the SmartArt project aims to design an intelligent train-
ing environment. More specifically, this guide works with concepts re-
lated to neuropsychology within a self-regulated learning design from 
the use of hypermedia resources including  continuous systematic as-
sessment of the learning process. The methodological guidelines are 
implemented in a Virtual Learning Environment (VLE). This document 
covers the development of the first enrichment intellectual product 
(O1E1) within the SmartArt project. In addition, this product and its tech-
nological implementation are openly accessible on the project website 
www.slrsmartart.com and includes access to an interactive platform on 
which the materials that will then be implemented can be used. These 
materials include an avatar that accompanies the learner on their learn-
ing journey, ensuring personalized development based on each learner’s 
characteristics, enhancing personalized learning.

As indicated above, the objective in this case is to motivate learners of 
neuropsychology, particularly adults, by including digitization tools  and 
motivating learning techniques such as gamification and the inclu-
sion of avatars. This regulates and facilitates learning by increasing 
motivation and advances in the learning. These materials are focused 
on university students in the Health Sciences branch, particularly in the 
discipline of neuropsychology. All of the materials and the interaction in 
the VLE are open access and free of charge.

The objective of this enrichment intellectual product (O1E1) was pursued 
via the creation of a virtual “SmartArt” classroom that covers the fol-

Introduction
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lowing specific objectives:  (a) to facilitate and improve access to learn-
ing neuropsychology and to increase the application of related courses 
adapted to university student education in virtual environments; (b) to 
engage adults in learning neuropsychology in virtual environments; (c) to 
simplify the assessment of university students’ aptitudes and attitudes 
towards learning in virtual settings; (d) to facilitate the teaching process 
for neuropsychology teachers in virtual environments; and (e) to imple-
ment systematic monitoring and evaluation mechanisms for all involved 
(teachers and students).

The innovation of the product lies in the methodology and technology 
used, i.e. an intelligent training classroom in various disciplines that com-
bines a self-regulated learning design based on the use of hypermedia 
resources, including continuous, systematic evaluation of the learning 
process; complemented by motivation for learning and increased learn-
ing from intelligent mentoring systems.

The partners involved in this project are Spanish (University of Oviedo, 
University of Valladolid and Bjaland company), Portuguese (University of 
Minho) and Maltese (the Paragon company). The project is coordinated by 
the University of Burgos.
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University of Burgos members  
of the SmartArt project

Strategic partnership of the  
SmartArt project.
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This enrichment of the SmartArt Project intellectual product is based on 
meaningful learning approaches (Ausubel, 1968) within a constructivist 
methodology [Vygotsky (1962), Piaget (1975)]. These methodological ap-
proaches have been consolidated in recent decades in the field of educa-
tion. One of the most important methodologies for achieving this inclusion 
is Project-Based Learning (PBL) (Kirschner, Sweller, & Clark, 2006). This 
type of teaching aims to develop meaningful and personalized learn-
ing through the resolution of practical situations (Sáiz, García-Osorio, 
Díez-Pastor, & Martín-Antón, 2019). It has been shown to be much more 
effective than learning from exclusively memory-based approaches. In 
addition, in recent years the inclusion of technological resources called 
Advanced Learning Technologies (ALT) have facilitated the implementa-
tion of this pedagogical approach on interactive platforms, called Learn-
ing Management Systems (LMS), and the use of resources called Smart 
Tutoring within the LMS gives the learner continuous guidance. These 
resources include avatars that help Self-Regulated Learning (SRL)  and  
process-oriented feedback, not just products, (Hattie, 2013). All of this 
increases learner motivation (Azevedo, 2005; Zimmerman & Moylan, 2009).

The SmartArt project aims to offer materials for various educational stag-
es that assist in effective learning by including resources that apply SRL, 
gamification, and avatars which accompany and guide the learner in the 
learning process, facilitating understanding and hence motivation (Zim-
merman & Moylan, 2009). These materials, accompanied by technological 
resources (interactive platform, VLE), can be used individually by users or 
can be used by teachers and educators as support in their usual teaching 
practice. Increasingly, different types of institutions (universities, regional 
and local bodies) offer training courses, aimed in this case at university 
students within the framework of regulated education in the knowledge 
branch in neuropsychology. This material, together with the SmartArt proj-
ect VLE, is an important resource for university student learning, this is 
endorsed by the latest research in both methodological and technolog-
ical resources (Sáiz, Marticorena, and Garcia-Osorio, 2020). The ultimate 
goal is to facilitate high-quality, inclusive education, which is easily ac-
cessible, and freely available to everyone, based on the premise of  sus-

Theoretical Framework

2

Why target university 
students? 
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tainable education (Sáiz, Rodríguez, Marticorena, Zaparaín, and Cerezo, 
2020). 

These objectives are set out in the Erasmus+ Programme Guide (2020) as 
follows:

1
Improve the level of key skills and competences, taking into account 
in particular their relevance in the labour market and their contribu-
tion to the cohesion of society, in particular by increasing opportuni-
ties for mobility for learning reasons and strengthening cooperation 
between the world of education and training and the world of work.

2
Promote improvements in quality, excellence in innovation and in-
ternationalization in education and training institutions, in particular 
by enhancing transnational cooperation between education and train-
ing providers and other stakeholders.

3
Promote the emergence and awareness of a European lifelong 
learning area designed to complete national policy reforms and to 
support the modernization of education and training systems, in par-
ticular by promoting political cooperation and through better use of 
EU transparency and recognition tools and the dissemination of good 
practices. 

4
Enhance the international dimension of education and training, in 
particular through cooperation between the programme and the in-
stitutions of partner countries in the field of VET and higher education, 
increasing the attractiveness of European higher education institutions 
and supporting EU external action, including their development objec-
tives, by promoting mobility and cooperation between the programme 
and the higher education institutions of partner countries and building 
the skills envisaged in partner countries.

5
Improve language teaching and learning and promoting the EU’s 
wide linguistic diversity and intercultural awareness.
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The materials in the different topic units are based on the systematic 
use of feedback for both conceptual and procedural content and on 
the evaluation of learning. The strategies used to apply feedback are 
based on the use of ALT resources and avatars encouraging develop-
ment of SRL, either in-person or automated in the VLE. The work is based 
on Hattie’s studies (2013); Hattie and Timperley (2007). These authors dif-
ferentiated between process-oriented feedback and product-oriented 
feedback, considering them both essential elements in a continuous pro-
cess. Effective process-oriented feedback encourages development of 
metacognitive strategies and SRL processes. Process-oriented feed-
back and SRL respond to the following questions: what, how, when, and 
where to learn. SRL resources also provide learners with assistance in 
the learning process (Hattie, 2013):

1 
Give students clear explanations about what they are expected to 
learn, also specifies and defines the competencies making up what 
is to be learned.

2 
Provide students with clear criteria about what is meant by suc-
cessful learning.

3 
Guarantee teaching that reduces the distance between what stu-
dents know and what they are expected to learn.

4 
Ensure feedback in the steps aimed at reducing that distance.

In addition, using SRL ensures gradation of learning activities in a hierar-
chical order of difficulty by increasing the learner’s motivation to continue 
learning. One tool that enhances this sequencing is the use of  feed-
back-based rubrics (Saiz, Cuesta, Alegre, and Peñacoba, 2017).  

 

As mentioned earlier, in the last ten years the use of LMSs has been 
shown to be very effective in the teaching-learning process, especially 
in adults (Cerezo, Sánchez-Santillan, Paule-Ruiz, and Nuñez, 2016). LMSs 
allow the use of hypermedia resources that facilitate the development of 
the teaching-learning process. In addition, these resources guide SRL 
and allow the learner to regulate their own learning in a personalized 
way as they include planning, monitoring, control, and regulation which 
increases learner motivation. LMSs can include many of the process- and 
rubric-oriented feedback processes and procedures discussed in the 
previous section (Saiz, Marticorena, García-Osorio, and Díez-Pastor, 2017). 

Methodology used in the 
development of materials

Why use a Learning  
Management  
System?
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The ability to include hypermedia resources in LMSs makes it easier to 
implement ALT more extensively. These resources, automated in the de-
velopment of  process-oriented feedback, have been called intelligent 
tutoring systems, Smart Tutoring, or MetaTutoring, when implementing 
metacognitive self-regulation (Azevedo et al., 2013). The development of 
resources to check the learning itself is called self-assessment. Within 
these resources we can differentiate  questionnaires and crosswords  
with automated feedback on the answers, and product-oriented feed-
back (Sáiz, García-Osorio, and Díez-Pastor,  2019). To design these activi-
ties in the LMS the educator or teacher should follow the steps in Table 1

ACTIVITY DESIGN DESIGN MODULE WHAT TO EVALUATE

What What do I want to teach? Learning goals

What skills do I want learners  
to develop ?

Knowledge design

How Designing learning tasks Exams and tests to check learning 
achievements

Who Who are the learning tasks aimed at? 
What's the learner like?

Prior knowledge

When and Where Timeline of the development of learning 
tasks.
Studying learning behaviours in students

Sequential graduation of learning task 
difficulty
Process-oriented feedback planning

Table 1. Design of learning 
activities (adapted from Sáiz, 
Arnaiz, & Escolar, 2020 p. 3).
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Use of LMSs over the last ten years has been very effective in processes 
for monitoring learning, particularly in university environments (Cerezo, 
Sánchez-Santillan, Paule-Ruiz, and Nuñez, 2016). LMSs provide a record 
of the interaction of the different actors involved (students and teachers) 
during the teaching-learning process. This is important because it allows 
us to discover each learner’s learning behaviours and monitor how that 
learning progresses at the beginning, while it is being done, and at the 
end. These records can be extracted and processed using a variety of 
statistical programs and data analysis systems (Python libraries, WEKA, 
etc.) that allow the application of data mining techniques, which  facili-
tate the prediction and clustering of learner behavioural patterns, among 
other things. These results will make it easier for the teacher or educator 
to understand how their students learn and, depending on their profiles 
and learning styles, the teacher will be able to apply different resources 
and aids aimed at offering a personalized  learning response tailored to 
each student’s specific learning needs (Sáiz, Marticorena,  &  Garcia-Os-
orio, 2020).

The personalization of learning is about the teacher adapting to each 
learners’ pace of learning. This can seem very complicated in in-person 
learning environments, but is much more versatile in non-face-to-face 
settings that implement ALT and hypermedia resources in LMSs. This ad-
aptation to each learner’s  characteristics and needs will increase learning 
successes, the cost-effective use of resources and ultimately education 
sustainability (Sáiz, García-Osorio, Díez-Pastor, Martín-Antón, 2019; Saiz, 
Rodriguez, Marticorena, Zaparaín, and Cerezo, 2020). In addition, person-
alizing learning using the resources described above is especially useful 
in adult education (Sáiz, Rodríguez, Marticorena, Zaparaín, and Cerezo, 
2020). This form of teaching-learning is increasingly necessary, as the 
knowledge society is advancing rapidly, and non-formal education offers 
people much-needed and accessible training and updating of skills. 
That is why providing pedagogical materials and designs that facilitate 
successful learning is a government obligation, as is the cost-effective 
use  and sustainability of those resources. In this context, the use of the 
procedures and resources already listed has been shown to be an effec-
tive practice for achieving effective learning. These objectives relate to 
the search for a sustainable society and are set out in The 2030 Agenda for 
Sustainable Development and the SDGs (for more information click here).

Why monitor the learning 
process?

Why personalize learning?

https://ec.europa.eu/info/strategy/international-strategies/sustainable-development-goals_es
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Research groups involved in the 
SmartArt strategic group 

One of the strengths of the  SmartArt Project is that members of 8 Re-
search Groups from different knowledge areas collaborate in it: Learn-
ing Psychology (ADIR, DATAHES, GIE179, GIPDAE), Educational Psychology 
(ADIR, DATAHES, GIE179, GIPDAE), Artificial Intelligence and Data Mining 
(DATAHES, ADMIRABLE), Educational Engineering (iENERGÍA), and History, 
Heritage and Geography (GEOTER, PART). Therefore, the interdisciplinary 
nature of the SmartArt project in those areas means that the project 
addresses aspects of educational methodology, learning strategies, data 
analysis from the use of data mining techniques, and artificial intelligence 
in the development of content, in this case, related to neuropsychology.

ADMIRABLE Research Group   
https://investigacion.ubu.es/grupos/1817/detalle

DATAHES Research Group    
https://investigacion.ubu.es/grupos/1812/detalle

GEOTER Research Group    

https://investigacion.ubu.es/grupos/1802/detalle

ENERGIA  Research Group   

https://investigacion.ubu.es/grupos/1826/detalle 

PART Research Group   

https://investigacion.ubu.es/grupos/1806/detalle 

Research Grooups from 
the University of Burgos

3

Research Groups from 
the University of Minho

CIEd Research Group 
https://www.ie.uminho.pt/en/investigacao/Pages/CIEd.aspx

https://investigacion.ubu.es/grupos/1817/detalle
https://investigacion.ubu.es/grupos/1812/detalle
https://investigacion.ubu.es/grupos/1802/detalle
https://investigacion.ubu.es/grupos/1826/detalle
https://investigacion.ubu.es/grupos/1806/detalle
https://www.ie.uminho.pt/en/investigacao/Pages/CIEd.aspx
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Research Groups from 
the University of Oviedo

ADIR Research Group   
http://adir.grupos.uniovi.es/

Research Groups 
from the University of 
Valladolid

GIE179 Research Group  
http://www.giepsicologiaeducacion.es/integrantes_GIE.php

http://adir.grupos.uniovi.es/
http://www.giepsicologiaeducacion.es/integrantes_GIE.php
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Section  
summary

Lifelong education is the 
right of all citizens. It is, 
therefore, an obligation of the 
responsible authorities in each 
different country.

Technology and advances 
in educational instruction 
offer tools that will help 
educational leaders to respond 
to educational requirements in 
the various knowledge areas.

Pedagogical design together 
with innovative methodological 
and technological resources 
will facilitate various groups’ 
access to learning and 
increase motivation for 
learning, which will help 
achieve effective learning. 
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Learning activities

What is its significance?
Knowledge of development in early years is an important challenge for 
health sciences students in various courses such as psychology, paedi-
atrics, occupational therapy, paediatric nursing, etc.

Why study it?
Early treatment is directly related to prevention of potential problems, 
whether in primary prevention (before the problem arises) or secondary 
prevention (in the early stages of a problem).

How will we work on the subject
The subject of early years neuropsychology is divided into six topic units: 

Unit 1. Neuropsychological development and measurement tech-
niques.

Unit 2. Neuropsychological development and implications for chil-
dren’s learning processes ages 0-6 years old. Analysis protocol for 
disorders.

Unit 3. Primary and secondary reflexes.

Unit 4. Neuropsychological development: recognition of others in 
ages 0-6 years old. 

Unit 5. Producing early stimulation programs for 0-3 year-olds.

Unit 6. Producing early stimulation programs in 3-6 year-olds.

4 4.1. 
Neuropsychology in early years
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General Goals

•  Explain the most important development milestones in 0-6 year-olds.
•  Explain current techniques for measuring neuropsychological develop-

ment in 0-6 year-olds.
•  Explain the relationship between neuropsychological development and 

the learning processes between ages 0-6 years old.
•  Analyse neuropsychological development in various developmental 

disorders between ages 0-6 years old.
•  Evaluate the knowledge acquired about neuropsychological develop-

ment and learning processes in 0-6 year-olds.

Specific Goals

•   Analyse the development of primary and secondary reflexes in the 
first and second years of life and their implications for development: 
consequences of disorders.

•  Analyse the neuropsychological development in the recognition of oth-
ers between the ages of 0-6 years old and the implications for devel-
opment: consequences of disorders.

•  Analyse the creation of early stimulation programs in 0-3 year-old chil-
dren: precursors of the Theory of Mind.

•  Analyse the creation of early stimulation programs in 3-6 year-old chil-
dren.

Content

•  Neuropsychological development and measurement techniques.
•  Neuropsychological development and implications for the learning 

process in 0-6 year-olds. Protocol of analysis of disorders.
•  Primary and secondary reflexes.
•  Neuropsychological development: recognition of others in children 

aged 0-6 years old.
•  Creation of early stimulation programs in 0-3 year-old children.
•  Creation of early stimulation programs in 3-6 year-old children.
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EVALUATION CRITERIA ASSESSMENT SCALE

1. I know about neuropsychological development in early ages (0-6 years). 1 2 3 4 5

2. I know about neurological measurement techniques in early years (0-6 years). 1 2 3 4 5

3. I know what primary and secondary reflexes are and how to measure them. 1 2 3 4 5

4. I know the techniques for assessing facial recognition in children (0-6 years). 1 2 3 4 5

5. I know how to prepare an early stimulation program for 0-3 year-olds. 1 2 3 4 5 

6. I know how to prepare an early stimulation program for 3-6 year-olds. 1 2 3 4 5

Evaluation criteria

Before doing the activity, it is useful to know how much is already 
known about the topics to be covered. We recommend completing the 
following survey (Sáiz, 2018).
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4.2. 
Unit 1
Neuropsychological development  
and measurement techniques.

Content

1
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Testing knowledge 
from Unit 1.

1

Matching questions

a. Neuron   2. Nucleus
b. Soma    3. Nodes of Ranvier
c. Axon    4. Synaptic boutons
d. Myelin sheaths  1. Cell
 
Answers
a-1/b-2/c-3/d-4

True/False questions

1. 
Synapses are produced by an interconnection with a receptor cell (False) 
Feedback: synapses refer to the connection between two neurons, 
whether an association between a neuron and a receptor cell or between 
a neuron and an effector cell.

2. 
A nerve impulse is initiated by a chemical discharge that triggers an elec-
trical current between the sending and the receptor cells. Noradrenaline 
and acetylcholine are chemical compounds that excite or inhibit the post-
synaptic cell (True)
Feedback: A nerve impulse is initiated by a chemical discharge that trig-
gers an electrical current between the sending and the receptor cells. 
Noradrenaline and acetylcholine are chemical compounds that excite or 
inhibit the postsynaptic cell.

3. 
Electroencephalography (EEG) is often used in neuropsychological exams 
in small children (True)
Feedback: Electroencephalography (EEG) is a neurophysiological exami-
nation based on the recording of the brain’s bioelectrical activity in basal 
conditions of rest, wakefulness or sleep, and during various activations 
using electroencephalography equipment. EEG is often used with small 
children as it is a non-invasive method.
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1

4. 
Positron emission tomography (PET) is often used in neuropsychological 
examinations in small children (False)
Feedback: PET is a technique used in nuclear medicine. A radiopharma-
ceutical—a radioisotope bound to a drug—is injected into the body as a 
tracer. Gamma rays are emitted and detected by gamma cameras to form 
a three-dimensional image, similar to how an X-ray image is captured. PET 
scanners can incorporate a CT scanner and are known as PET-CT scan-
ners. Images from the PET scanner can be reconstructed with a CT scan 
performed with a scanner during the same session. It is not commonly 
used in children because the radioactive isotope has to be injected, mak-
ing it an invasive technique.

5. 
During information processing while doing a task, the same brain areas 
are activated (False)
Feedback: During a task, different areas of the brain are activated de-
pending on the type of task and on the strategies needed do it.

6. 
Focusing attention begins around 9 months of age (False)
Feedback: At around two months of age, infants begin to focus on faces 
but also on other objects, there does not seem to be a specification in 
processing. It speaks of a visual processing system from 6 to 9 months 
that coincides with the 6 and 9 month revolution, human face processing 
strategy.

7. 
High-level processing occurs in the frontal and prefrontal cortex, which 
are slower to mature than other areas of the brain (True)
Feedback: The prefrontal cortex, a region in which high-level processing 
occurs, is slower to mature than other areas, and its functioning in neural 
activity is situated around the middle of the first year of life.

8. 
The development of memory systems in the medial temporal lobe begin 
at 6-20 months (False)
Feedback: Recent studies indicate that infants during the first 3 months 
begin to develop medial temporal lobe memory systems (MTLs). The peri-
od from 6 to 24 months is referred to as the period of recognition, storage, 
processing and recall of information. All these advances are related to the 
revolution at six and nine months and the appearance of representation 
at around eighteen months: anticipatory behaviours and serial patterns of 
execution.

9. 
Brain growth is linear throughout human development (False)
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1

Feedback: It appears that brain growth is not linear. The maximum growth 
rate occurs around the age of 6 years old, where the brain is approxi-
mately 95% of adult brain size, and this growth is due to an increase in 
synapses and dendrites, the myelination process, and the production of 
new neurons (Fair and Schlaggar, 2008).

10. 
Different types of synapses can be differentiated (excitor and inhibitor) 
in connections (intracortical, thalamocortical, cortico-cortical including 
feedforward, compensatory signalling, and feedback). (True)
Feedback: Different types of synapses are differentiated:
excitatory and inhibitory connections (intracortical, thalamocortical, cor-
tico-cortical including feedforward, compensatory signalling, and feed-
back). Different types of connections with different pathways are found 
(Fair & Schlaggar, 2008).

Crossword

Level 1

Question: a neuron is a 
Answer: cell

Question: EEG is a neuro-physical exploration based on recording bio-
electrical activity in the brain in base conditions of rest, wakefulness, or 
sleep and is a … method
Answer: non-invasive

Question: neuronal interconnection is produced by transmission of
Answer: neurotransmitters

Question: neurons have … endings
Answer: nerve

Level 2

Question: The most important neurotransmitters include acetylcholine and 
Answer: noradrenaline

Question: the connection between a receptor neuron and an effector 
neuron is produced by the transmission of what kind of impulse 
Answer: nerve

Question: the interconnection between two neurons is called a…
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Answer: synapse
Question: the growing brain has about 95% of the characteristics of the 
adult human brain at approximately what age
Answer: 6 years

Level 3

Question: a technique that records functional brain activity via capturing 
magnetic fields, making it possible to examine the relationships between 
brain structures and their functions.
Answer: MEG

Question: an area of the brain where high-level processing occurs
Answer: the frontal cortex

Question: long-term memory is located in which lobe
Answer: medial temporal 

Question: this measures brain activity detecting changes associated with 
blood flow. When an area of the brain is being used, the blood flow to that 
region increases.
Answer: FMRI

Question: a form of optical imaging that calculates changes in blood oxy-
genation and indirectly measures activity levels in different regions of the 
brain.
Answer: NIRS

Question: a technique used in nuclear medicine. It uses a radiopharma-
ceutical.
Answer: PET

1
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4.3. 
Unit 2
Neuropsychological development  
and implications for the learning process  
in children aged 0-6 years old.  
Protocol of analysis of disorders

Content

2
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2



34

2



35

2



36

2



37

2



38

2
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2

Testing knowledge 
from Unit 2.

Matching questions

a. Neuroplasticity  2. Self-organization
b. fMRI    3. Social brain
c. Superior Temporal Sulcus 4. Data analysis
d. Frontal Lobe   1. Planning

Answers
a-2/b-4/c-3/d-1

True/False questions

1. 
In humans, the perception-action (PA) cycle is longer than in other spe-
cies, their goals are months or years into the future  (True).
Feedback: In humans, the perception-action (PA) cycle is longer than in 
other species, their goals are months or years into the future  .
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2. 
In humans, cycles occur sequentially, one after another (False).
Feedback: In humans, several cycles can be active simultaneously, nest-
ed within each other.

3. 
In humans, the sources of information leading to a decision within a PA 
cycle are multiplied (True).
Feedback: In humans, the sources of information leading to a decision 
within a perception-action (PA) cycle are multiplied.

4. 
Executive attention refers to non-selectively preparing executive systems 
for action (False).
Feedback: Executive attention refers to selectively preparing executive 
systems for action.

5. 
Inhibitory control consists of not paying attention to both internal and 
external interferences that prevent the chosen action from being carried 
out (True).
Feedback: Inhibitory control consists of not paying attention to both in-
ternal and external interferences that prevent the chosen action from be-
ing carried out.

6. 
Planning refers to the mental structure of a set of actions towards a goal.
(True).
Feedback: Planning refers to the mental structure of a set of actions to-
wards a goal.

7. 
Working memory is the retention of information in long-term memory for 
a pending action (False).
Feedback: Working memory is the retention of information in short-term 
memory for a pending action.

8. 
Decision refers to the execution of the chosen action (True).
Feedback: Decision refers to the execution of the chosen action.

9. 
One of the functions of the social brain is joint attention patterns (True).
Feedback: One of the functions of the social brain is joint attention pat-
terns.2
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10. 
A critical period is a specific period of time in which an event or experi-
ence is more likely to have an effect (False). 
Feedback: Critical period: a specific period of time in which an event or 
experience has to occur for an effect to be produced.

Crosswords

Level 1

Question: the brain’s ability to self-organize in response to disturbances 
or deficits
Answer: neuroplasticity.

Question: used by cell biologists to refer to a precise moment in cell di-
vision and differentiation.
Answer: critical moment.

Question: a specific period of time in which an event or experience has to 
occur for an effect to be produced.
Answer: critical period.

Question: A more defined period of time in which an event or experience 
is more likely to have an effect 
Answer: sensitive period

Level 2

Question: The social brain is located in the
Answer: Superior Temporal Sulcus

Question: planning and executing action sequences are located in the
Answer: frontal lobe

Question: the mental structure of a set of actions towards a goal is
Answer: planning

Level 3

Question: this refers to selectively preparing executive systems for action.
Answer: executive attention:2
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Question: this is the retention of information in short-term memory for a 
pending action.
Answer: Working memory

Question: This consists of not paying attention to both internal and exter-
nal interferences that prevent the chosen action from being carried out.
Answer: Inhibitory control

2
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4.4. 
Unit 3
Primary and secondary reflexes.

Content

3
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3
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3
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3
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3
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3
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3
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3
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3
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3
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3
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Testing knowledge 
from Unit 3.

Matching questions
a. Reflex   2. Self-organization
b. Muscle tone   3. Birth
c. Primary reflex  4. Tension
d. Sucking reflex  5. Two months
e. Cervical tonic reflex  1. Three months

Answers
a-3/b-4/c-3/d-5/e

True/False questions

1. 
The sucking reflex is related to the four cardinal points reflex that persists 
until two months of age and consists of the fact that if pressure is applied 
near the infant’s mouth, the infant moves the corner of the mouth and the 
head towards the side where the pressure is felt (True).
Feedback: The sucking reflex is related to the four cardinal points reflex 
that persists until two months of age and consists of the fact that if pres-
sure is applied near the infant’s mouth, the infant moves the corner of 
the mouth and the head towards the side where the pressure is felt. This 
reflex facilitates feeding and is absent or very weakened in children with 
neurological disorders.

2. 
Stance and gait reflexes both usually disappear at around six months of 
life (False).
Feedback: Stance and gait reflexes both usually disappear after two to 
three months of life, although some authors think that they should be 
stimulated after this period.

3. 
The plantar grasp reflex lasts until approximately nine months of age and 
its disappearance is related to the infant’s neuromotor maturation and 
degree of control over their lower limbs (True).
Feedback: The plantar grasp reflex lasts until approximately nine months 
of age and its disappearance is related to the infant’s neuromotor matu-
ration and degree of control over their lower limbs.

4. 
The wrist eye reflex persists from birth until approximately the first month, 
it is an automatism prior to ocular fixation and disappears when ocular 
fixation appears (True).3
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Feedback: The wrist eye reflex persists from birth until approximately the 
first month, it is an automatism prior to ocular fixation and disappears 
when ocular fixation appears.

5. 
The Landau reflex occurs at approximately four months of age and per-
sists until the last trimester of the second year (False). 
Feedback: The Landau reflex occurs at approximately four months of age 
and persists until the last trimester of the first year. It is observed by sus-
pending the child in a dorsal position. The trunk then straightens, the head 
rises, and the feet and arms extend. If the infant’s head is then held in a 
flexed position, the trunk curves in the same direction and the arms and 
legs are also flexed.

6. 
The parachute reflex is a reaction to balance that emerges at around six 
months of age and implies a high degree of neurological maturation in the 
child (True).
Feedback: The parachute reflex, a secondary reflex, is a reaction to bal-
ance that emerges at around six months of age and implies a high degree 
of neurological maturation in the child. It can be observed by holding the 
child by the sides, in the ventral position, and tilting it sharply towards a 
surface, the baby then extends its arms towards this surface as if to pro-
tect itself from impact. This reflex persists throughout life.

7. 
In the APGAR test, the score at one minute assesses the new-born’s level 
of tolerance to the birth process and possible distress. The five-minute 
score assesses the new-born’s level of adaptability to the environment 
and their ability to recover (True).
Feedback: In the APGAR test, the score at one minute assesses the new-
born’s level of tolerance to the birth process and possible distress. The 
five-minute score assesses the new-born’s level of adaptability to the 
environment and their ability to recover

8. 
In the APGAR test, A new-born with a lower score at the first minute than 
at the fifth minute has results which suggest developmental abnormality 
(False).
Feedback: In the APGAR test, a new-born with a lower score at the first 
minute than at the fifth minute has normal results and this does not sug-
gest developmental abnormality. 

3
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Crosswords

Level 1

Question: a state of permanent tension of the muscles, of essentially 
reflex origin. Its fundamental mission deals with the adjustment of local 
posture and general activity 
Answer: tone

Question: these are automatic reactions triggered by stimuli that impress 
various receptors. They tend to favour the adaptation of the individual to 
the environment.
Answer: reflexes.

Question: These are present in the baby at birth. They appear as respons-
es to a given stimulus.
Answer: primary reflexes

Question: these appear during the first few months of life.
Answer: secondary reflexes.

Level 2

Question: this is a reflex that is present until approximately three months 
of age.
Answer: cervical

Question: this is a reflex which also disappears at around three months 
of age and is linked to the knowledge of the hand as a part of the body.
Answer: Palmar grasp

Question: a reflex through which the child keeps themselves upright with 
their feet in contact with a surface.
Answer: gait

Question: a reflex that is related to knowledge of the foot as part of the 
body.
Answer: plantar grasp

Level 3

Question: a reflex that consists of closing the eyelids when an intense 
light suddenly appears.
Answer: palpebral3
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Question: a reflex which is observed by suspending the child in a dorsal 
position. The trunk then straightens, the head rises and the feet and arms 
extend.
Answer: Landau

Question: a secondary reflex that is a reaction to 
Answer: balance

Question: a support reflex which consists of popping one of the hands in 
the lateral direction when the child is at risk of losing their balance in this 
direction.
Answer: lateral

Question: a support reflex where hands instinctively reach back for the 
plane of support when the child has been pushed sharply in this direction
Answer: posterior 

3
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4.5. 
Unit 4
Neuro-psychological development:  
Recognition of others at ages 0-6 years.

Content

4
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4
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4
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4
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4
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Testing knowledge 
from Unit 4.

Matching questions
a. Recognition   1. Attachment
b. Recognition of figures 2. Facial
c. Inverted recognition  3. Movement
d. Human faces  4. Seven months

Answers
a-2/b-1/c-4/d-3

True/False questions

1. 
Facial recognition involves vector information processing (True).
Feedback: Facial recognition involves vector information processing.

2. 
Human babies prefer non-moving faces (False).
Feedback: from the first weeks of life, the human baby prefers stimuli 
from human faces to non-human and moving faces to static faces. 

3. 
At around three months, they recognize their attachment figures (True).
Feedback: At around three months, they recognize their attachment fig-
ures.

4. 
Facial recognition involves sensory memory (True).
Feedback: Facial recognition involves sensory memory (iconic and echo-
ic), working memory (reiteration and transfer), short-term memory (clus-
ters), and long-term memory.

5. 
Facial recognition can have phases of recognition complexity: days, one 
month, and three months (True).
Feedback: Facial recognition can have phases of recognition complexity: 
days, one month, and three months.

6. 
At around six months, babies can process the inverted face in a similar 
way to adults (False).
Feedback: At around seven months, babies can process the inverted face 
in a similar way to adults.4



64

7. 
At six months, babies can process the eyes, but the mouth seems to be 
part of the whole face (True).
Feedback: At six months, babies can process the eyes, but the mouth 
seems to be part of the whole face.

8.  
At ten months babies can process the face with major and minor changes 
in the eyes and mouth (True).
Feedback: At ten months babies can process the face with major and 
minor changes in the eyes and mouth.

9. 
There is only one theory that explains facial image processing in human 
babies (False).
Feedback: It appears that there are different types of facial image pro-
cessing at different stages of development.

10. 
The child’s facial image processing would be refined over the course of 
development with the acquisition of different perceptual and cognitive 
skills at different stages (True).
Feedback: The child’s facial image processing would be refined over the 
course of development with the acquisition of different perceptual and 
cognitive skills at different stages.

Crosswords

Level 1

Question: facial recognition requires …. processing 
Answer: vector.

Question: facial recognition occurs when a mental comparison is made 
between the image seen and images already stored in … memory
Answer: long term

Question: human babies prefer human faces to non-… 
Answer: human

Question: human babies prefer faces that are 
Answer: moving4
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Level 2

Question: at what age (months) can human babies process inverted faces 
in a similar way to adult humans
Answer: seven

Question: at how many months can human babies process a face with 
major and minor changes
Answer: ten

Question: at how many months can babies process eyes but cannot dif-
ferentiate the other parts of the face
Answer: six

Level 3

Question: facial image processing varies according to the … stage.
Answer: developmental

Question: facial image processing depends on the development  
of different … skills
Answer: perceptual

Question: facial image processing depends on the development  
of different … skills
Answer: cognitive

Question: working memory refers to
Answer: transfer

Question: Sensory memory refers to iconic and … perception 
Answer: echoic

4
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4.6. 
Unit 5
Creation of early stimulation programs  
for 0-3 year-olds.

Content

5
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5
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5
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5
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5
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5
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5
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5
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5
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5
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5
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5
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Testing knowledge 
from Unit 5.

Matching questions
a. Triangular relations  1. Patterns of joint attention
b. Communicative actions 2. Asking
c. Proto-imperative  3. 8 to 12 months
d. Proto-declarative  4. Sharing

Answers
a-3/b-1/c-2/d-4

True/False questions

1. 
Symbolic play is a precursor to Theory of Mind, and its acquisition begins 
at the end of the second year (True).
Feedback: Symbolic play is considered a precursor to Theory of Mind, and 
its acquisition begins at the end of the second year, at the same time as 
other representational skills begin to develop.

2. 
Meta-representation is the ability to make mental representations. The 
processes that use meta-representation are all those that need symbol-
ism (protodeclarative, symbolic play, drawing, language, ToM…) (True).
Feedback: Meta-representation is the ability to make mental representa-
tions. The processes that use meta-representation are all those that need 
symbolism (protodeclarative, symbolic play, drawing, language, ToM…).

3. 
Secondary intersubjectivity in human babies refers to their face-to-face 
reactions with parenting figures in which infants would show different 
expressions and would develop from two to four or five months of age 
(False).
Feedback: Primary intersubjectivity in human babies refers to their face-
to-face reactions with parenting figures in which infants would show dif-
ferent expressions and would develop from two to four or five months of 
age

4. 
Secondary intersubjectivity is the deliberate motivation of the child to 
share interests and experiences with others and would manifest itself 
around the first year of life (True).
Feedback: Secondary intersubjectivity is the deliberate motivation of the 
child to share interests and experiences with others and would manifest 
itself around the first year of life.5
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5. 
Proto-imperative gestures involve complex communicative behaviours 
which require second-order meta-representational skills that involve a 
more complex cognitive understanding (False). 
Feedback: proto-declarative gestures involve complex communicative 
behaviours which require second-order meta-representational skills that 
involve a more complex cognitive understanding.

6. 
Symbolic play is a considered a precursor of ToM (Theory of Mind), it be-
gins to be acquired at the end of the second year and has different dimen-
sions (Decentering, Object Substitution, Integration and Planning) (True).
Feedback: Symbolic play is a considered a precursor of ToM (Theory of 
Mind), it begins to be acquired at the end of the second year and has 
different dimensions (Decentering, Object Substitution, Integration and 
Planning) 

7. 
Language is considered the most elaborate form of representation in 
terms of complexity as it means cognitive, interpersonal, and metarep-
resentational development (True).
Feedback: Language is considered the most elaborate form of rep-
resentation in terms of complexity as it means cognitive, interpersonal, 
and metarepresentational development. According to Vygotsky “language 
is a privileged vehicle of cognition”.

8. 
Representation does not require self-reflection on the relationship be-
tween the symbol (signifier) and the object represented (signified) (False).
Feedback: Representation requires some degree of self-reflection on the 
relationship between the symbol (signifier) and the object represented 
(signified).

9. 
The main manifestations of semiotic function that have been identified 
at the end of the pre-operational period are deferred imitation, symbolic 
play, drawing and language (False).
Feedback: The main manifestations of semiotic function that have been 
identified at the end of the sensorimotor period are deferred imitation, 
symbolic play, drawing and language.

10.
Symbolic play begins in early childhood between the ages of eighteen 
and thirty-six months. At around eighteen months, children will be able to 
understand significantly better what is asked for with a symbolic gesture 
than with the use of a miniature object referent. However, they will show 
confusion between the symbol and the referent (True). 5
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Feedback: Symbolic play begins in early childhood between the ages of 
eighteen and thirty-six months. At around eighteen months, children will 
be able to understand significantly better what is asked for with a symbol-
ic gesture than with the use of a miniature object referent. However, they 
will show confusion between the symbol and the referent (True).

Crosswords

Level 1

Question: After how many months does triangulation begin
Answer: eight

Question: Communicative actions include patterns of joint attention  
before, during or after the interaction where the child seeks…
Answer: eye contact

Question: Gestures used to make requests of others are called 
Answer: proto-imperative.

Question: Gestures used to share situations with others are called 
Answer: proto-declarative

Level 2

Question: Proto-declarative gestures mean behaviour of mentally sharing 
a …
Answer: situation

Question: Babies’ imitative reactions to adults’ gestures are called …  
intersubjectivity.
Answer: primary

Question: Children’s deliberate motivation to share situations with others 
is called … intersubjectivity
Answer: secondary

Question: Symbolic play is a precursor of Theory of …
Answer: Mind

Question: Symbolic play begins at around eighteen months and is con-
solidated at 
Answer: thirty-six5
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Question: The main manifestations of semiotic function are deferred im-
itation, symbolic play, drawing and language, and have been identified at 
the end of the … period
Answer: sensorimotor

Level 3

Question: The most elaborate form of representation, as it allows greater 
interpersonal and cognitive development is
Answer: language

Question: In symbolic play, the progressive advance from everyday ac-
tions to actions seen in others is called
Answer: decentralization

Question: In symbolic play, the progressive decontextualization of the 
functions of an object is called
Answer: substitution

Question: In symbolic play, the level of structural complexity of the game 
is called
Answer: integration

Question: In symbolic play, the progressive decontextualization of func-
tions of an object is called …
Answer: substitution

Question: In symbolic play, the progressive advance from the here and 
now to more elaborate games is called 
Answer: planning

5
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4.7. 
Unit 6
Creation of early stimulation programs  
for 3-6 year-olds.

Content

6
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6
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6
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6
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6
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6
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6
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6
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6
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6
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6
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6
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Checking knowledge 
from unit 6.

Matching questions
a. Preoperational 2. Construction of invariants
b. Fiction play  3. Theory of Mind
c. Pragmatic  4. Sensorimotor
d. Propositional  1. Prediction

Answers
a-2/b-4/c-3/d-1

True/False questions

1. 
The capacity of representation is consolidated in the preoperational pe-
riod (True).
Feedback: During the preoperational period the child consolidates a se-
ries of skills initiated in the sensorimotor period while acquiring new ones. 
As we have seen, at the end of this period, the child has acquired the 
ability to represent. However, development is not complete as the child 
will need other systems of representation, such as language, in order to 
consolidate the skills.

2. 
During the preoperational period, the child acquires the capacity to carry 
out operations (False).
Feedback: in the preoperational period, the child is not able to carry out 
mental operations but one of the achievements is the construction of 
invariants.

3. 
During the preoperational period, the child will acquire the notion of the 
identity of objects (True).
Feedback: During the preoperational period, the child will acquire the no-
tion of the identity of objects, which implies relationships of functional 
independence.

4. 
The Theory of Mind is fundamentally related to the syntactic function of 
language (False).
Feedback: The Theory of Mind is particularly related to the semantic and 
pragmatic functions 

5. 
Mental states such as beliefs and desires are representations that medi-
ate the interaction of human subjects in the environment, they are also 
called intentional states (True).6
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Feedback: Metal states such as beliefs or desires are representations that 
mediate the interaction of the human subject in the environment, they are 
also called intentional states. Such states have a propositional content 
that implies the development of predictive and causal thinking.

6. 
Theory of Mind and language are a single process (False).
Feedback: Language and the development of Theory of Mind are two 
directly related aspects, although as Rivière and Nuñez (1996) point out, 
this does not mean that they are homologous systems, but it is a fact 
that the acquisition of linguistic skills will enable a greater understanding 
of conceptual systems of intentions, beliefs and desires (which is what is 
understood by Theory of Mind). The absence of language or the inhibition 
of language can lead to not really understanding the world of representa-
tions of others.

7. 
At the first point in the process of acquisition of the Theory of Mind, the 
child can solve false belief tasks (True).
Feedback: These aspects are concretized in the resolution of different 
types of tasks. At the first point in the process of acquiring the Theory 
of Mind the child will be able to solve false belief tasks. In these tasks a 
story is staged in which the protagonists are two children, one of whom 
has an attractive object (for example, a marble, a doll...) that they keep in 
a specific place (for example, a box, a basket...). At a certain moment this 
child (whom we will call David) will leave and the other child (whom we 
will call Carlos) will be left alone in the room, then Carlos will take the 
object (marble, doll...) and will change its place (put it in another box, in 
another basket...), then David will come back and we will ask the child of 
our experiment “Where is David going to look for the marble, (the doll...)? 
It is here when the child has to put themselves in the place of the other 
and differentiate between what they know that happened and what David 
really knows.

8. 
The second point in the process of acquiring the Theory of Mind is related 
to second-order tasks (True).
Feedback: Later on they will be presented second order tasks to solve, in 
which the child will have to infer the false belief of a subject about what 
another subject has. The experiment is similar to the previous one with 
the difference that the first character, David, on leaving the room can see 
through a window what is really happening and then he no longer has a 
false belief about what has happened but a true belief. Now the questions 
asked of the child are, “Where does David think the marble is?” (this ques-
tion implies true belief) and another “Where does Charles think David will 
look for the marble?” (a question that implies false belief). This last ques-
tion implies a high degree of recursiveness and is answered correctly by 6
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the children at around six and a half years of age (Rivière and Nuñez 1996).

9. 
The Theory of Mind is directly related to declarative language skills which 
are in turn related to pragmatic skills (True).
Feedback: In conclusion we can say that the mind can be understood 
as a construct that is itself representational. Therefore, having a mind is 
equivalent to having representations and attributing mind implies attribut-
ing representations to others. Thus, the intentional recursiveness of sub-
jects uses language on many occasions to try to modify the mental worlds 
of others. From this approach, Theory of Mind would be directly related to 
the pragmatic skills that allow forms of interaction and communication 
from a declarative function (Rivière and Nuñez, 1996; Happé, 1998). This 
capacity can be understood as an ability or set of cognitive abilities that 
will allow the development of interaction and communication processes 
between human beings and facilitate the development of adaptive behav-
iours to the environment according to their acquisition dynamics.

10. 
Development of the Theory of Mind is affected in various problems such 
as Autism Spectrum Disorder, severe or profound hearing impairments, 
intellectual disability, and some behavioural problems such as ADHD 
(True).
Feedback: Development of the Theory of Mind is affected in various prob-
lems such as Autism Spectrum Disorder, severe or profound hearing im-
pairments, intellectual disability, and some behavioural problems such as 
ADHD.

Crosswords

Level 1

Question: object permanence is acquired during the … period
Answer: sensorimotor

Question: the construction of invariants is developed during the … period
Answer: preoperational

Question: object identity implies relationships of … dependency
Answer: functional

Question: the mind can be defined as a set of desires, beliefs, emotions, 
and 
Answer: intentions6
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Question: the ability to have representations about representations is 
called
Answer: Meta-representation

Level 2 

Question: what concept is the Theory of Mind particularly associated with
Answer: language

Question: at what age (in years) is the first time there is tacit deception
Answer: three

Question: second order Theory of Mind is particularly associated with the 
skill of 
Answer: recursiveness

Question: first order Theory of Mind is directly linked to … belief
Answer: false

Question: second order theory of Mind is directly linked to … belief
Answer: true

Level 3

Question: Theory of Mind is related to … skills
Answer: pragmatic

Question: Theory of Mind would be related to the … function
Answer: declarative

Question: during the preoperational period, the child can represent by 
means of 
Answer: signifiers

Question: during the preoperational period, the child uses language to 
self-regulate their own …
Answer: behaviour

Question: during the preoperational period, the child finds it difficult to 
do processes of … 
Answer: generalization

6
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4.8.
Evaluation procedures

What to evaluate?
The materials presented here about neuropsychology in early ages can be 
used in regulated or unregulated learning processes, i.e. they can be used 
in teaching university students studying for official qualifications or for 
educational activities that are not aimed at official certification. In either 
case, the assessment of both conceptual and procedural competences is 
essential. These assessments may be external, done by those responsible 
for the training activity,  internal,  by the learners themselves (self-as-
sessment), or both (combined assessment).

How to evaluate?
There are various forms of evaluation related to quantitative and quali-
tative procedures. Both are necessary and currently the most innovative 
pedagogical methods use both within so-called mixed evaluation meth-
ods (Saiz, School, and Rodríguez-Medina, 2019). Therefore, both will be 
used in this work. The evaluation rubrics for learners’ skills are provided 
in Appendix 1. They provide quantitative and qualitative evaluation criteria.

When to evaluate?
Research in evaluation and educational didactics (Saiz, Escolar, and Rodrí-
guez-Medina, 2019) recommends the use of three assessment timepoints: 
before the start of the training activity, during the activity and after com-
pletion of the activity. These evaluation records will provide information 
about the learners’ progress (summative evaluation) and the progression 
of the training throughout the process (formative evaluation). Both types 
of evaluation are necessary and complementary.

Why evaluate?
Learning is evaluated in order to understand how the teaching-learning 
process occurred and, based on the results, to examine the strengths 
and weaknesses of the process. This data will provide the teacher and 
the learner with tools for reflection on their own practice and in the light 
of that reflection, will allow them to make any necessary improvements 
within a process of continuous improvement.

The evaluation rubrics are presented in appendix 1. These rubrics were 
developed following the Bloom Taxonomy for the digital age (for more 
information click here).

https://eduteka.icesi.edu.co/articulos/TaxonomiaBloomDigital
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4.9.
Generalization activities

In every learning process it is advisable to include activities that comple-
ment those performed during the learning process in order to reinforce 
the content covered. These activities complement the training and acti-
vate the processes of generalization of what has been learned. This drives 
more effective, secure learning.

Further information

Unit 1. Neuropsychological development and measurement tech-
niques in early ages (0-6 years old)

Benson, J.B., & Haith, M.M. (2008). Encyclopaedia of infant and early child-
hood development. Amsterdam : Elsevier.

de Haan, M., & Martinos, M. (2008). Brain Function. En J.B. Benson & M.M 
Haith (Eds.), Encyclopedia of infant and early childhood development (pp. 
225-236). Amsterdam: Elsevier.

Fair, D., & Schlaggar, B L. (2008). Brain Development. En J.B. Benson & M.M 
Haith (Eds.), Encyclopedia of infant and early childhood development (pp. 
211-225). Amsterdam : Elsevier.

Fuster, J. Professor of Psychiatry, Emeritus, Distinguished Professor of 
Cognitive Neuroscience, UCLA Semel Institute for Neuroscience & Human 
Behavior, School of Medicine, University of California at Los Angeles. http://
www.joaquinfuster.com/ 

Unit 2. Neuropsychological development and implications for chil-
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in early ages (0-6 years old)
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Conclusions

This enrichment intellectual product (01E1) from the European SmartArt 
project offers university teachers of health sciences materials that have 
been created by an interdisciplinary group of participating members in 
the project who belong to research groups. These materials are also im-
plemented on the project website https://srlsmartart.eu/inicio on an open 
access virtual interactive platform (VLE). The information presented in this 
document and the VLE and project website will no doubt be of great in-
terest to teachers and students in this knowledge area. Its usefulness will 
be tested in subsequent studies which will be presented as evaluation 
reports about its usefulness and will identify improvement opportunities 
as part of a process of continual improvement. 
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COMPETENCIES EVALUATION CRITERIA

CONCEPTUAL
Explain the most important milestones in 
child development between 0-6 years old.

-  Identify the most important characteristics and elements of development in ages 0-6 
years.

- Recognize the vocabulary relevant to the subject.
-  Differentiate the characteristics and elements making up the most important 

development milestones between ages 0-6 years.

PROCEDURAL
Know how to apply the most important 
child development milestones in ages 0-6 
years.

-   Compare the characteristics of development between 0-3 years old and 3-6 years 
- Generalize the most important development characteristics in ages 0-6 years.

ATTITUDINAL
Promote primary and secondary prevention 
in early ages

- Make proposals for prevention programs in ages 0-3 and 0-6 years..

EVALUATION 
CRITERIA

CLEARLY  
INSUFFICIENT

NOT ACCEPTABLE GOOD VERY GOOD EXCELLENT

0 1-2 3 4 5

Explain current 
techniques 
for measuring 
neuropsychological 
development in 
ages 0-6 years.

Identify the 
characteristics 
and elements 
(less than 30%) 
making up 
neuropsychological 
development in 
ages 0-6 years.

Identify the 
characteristics and 
elements (30-
39%) making up 
neuropsychological 
development in 
ages 0-6 years.

Identify the 
characteristics and 
elements (40-
59%) making up 
neuropsychological 
development in 
ages 0-6 years.

Identify the 
characteristics and 
elements (60-
79%) making up 
neuropsychological 
development in 
ages 0-6 years.

Identify the 
characteristics and 
elements (80-
100%) making up 
neuropsychological 
development in 
ages 0-6 years.

0 1-2 3 4 5

Explain the 
relationship 
between 
neurological 
development 
and the learning 
process in ages 
0-6 years.

There are 
significant errors 
in recognizing 
the vocabulary of 
the topic and the 
subject.

Does not fully or 
clearly recognize 
the subject or 
topic vocabulary.

Clearly recognizes 
the subject and 
topic vocabulary 
without significant 
mistakes.

Clearly recognizes 
the subject and 
topic vocabulary. 

Clearly and fully 
recognizes the 
subject and topic 
vocabulary.

0 1-2 3 4 5

Analyse 
neuropsychological 
development 
in various 
developmental 
disorders in ages 
0-6 years.

Does not 
differentiate (less 
than 30%) of the 
characteristics 
and elements 
making up 
neuropsychological 
development 
in various 
developmental 
disorders in ages 
0-6 years, which 
makes even the 
simplest examples 
hard to recognize.

Differentiates 
(39-40%) the 
characteristics 
and elements 
making up 
neuropsychological 
development 
in various 
developmental 
disorders in ages 
0-6 years, which 
makes them hard 
to recognize.

Differentiates 
(40-59%) the 
characteristics 
and elements 
making up 
neuropsychological 
development 
in various 
developmental 
disorders in ages 
0-6 years, allowing 
them to recognize 
basic examples.

Clearly 
differentiates 
(60-79%) the 
characteristics 
and elements 
making up 
neuropsychological 
development 
in various 
developmental 
disorders in 
ages 0-6 years, 
recognizing them 
without significant 
issues.

Clearly 
differentiates 
(60-79%) the 
characteristics 
and elements 
making up 
neuropsychological 
development 
in various 
developmental 
disorders in 
ages 0-6 years, 
recognizing them 
without significant 
issues.
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EVALUATION 
CRITERIA

CLEARLY  
INSUFFICIENT

NOT ACCEPTABLE GOOD VERY GOOD EXCELLENT

0 1-2 3 4 5

Analyse the 
knowledge 
acquired about 
neuropsychological 
development 
and the learning 
process in ages 
0-6 years.

There are 
significant errors 
when comparing 
the characteristics 
and elements 
comprising 
neuropsychological 
development 
and the learning 
process in 
ages 0-6 years 
which indicate 
notable gaps in 
understanding of 
the subject. 

There are 
significant errors 
when comparing 
the characteristics 
and elements 
comprising 
neuropsychological 
development 
and the learning 
process in ages 
0-6 years.

Compares the 
characteristics 
and elements 
comprising 
neuropsychological 
development 
and the learning 
process in ages 
0-6 years with 
minor errors.

Clearly compares 
the characteristics 
and elements 
comprising 
neuropsychological 
development 
and the learning 
process in ages 
0-6 years.

Clearly and 
accurately 
compares the 
characteristics 
and elements 
comprising 
neuropsychological 
development 
and the learning 
process in ages 
0-6 years, including 
more complex 
examples.

0 1-2 3 4 5

Summarize the 
development 
of primary and 
secondary reflexes 
in the first and 
second years 
of life and the 
implications for 
development: 
consequences of 
disorders.

Cannot generalize 
the characteristics 
and elements 
that make up 
the development 
of primary and 
secondary reflexes 
in the first and 
second years 
of life and their 
implications for 
development: 
consequences of 
disorders, there 
are significant 
errors. 

Cannot generalize 
the characteristics 
and elements 
that make up 
the development 
of primary and 
secondary reflexes 
in the first and 
second years 
of life and their 
implications for 
development: 
consequences of 
disorders, there 
are some notable 
errors. 

Generalizes the 
characteristics 
and elements 
that make up 
the development 
of primary and 
secondary reflexes 
in the first and 
second years 
of life and their 
implications for 
development: 
consequences of 
disorders, there 
are some minor 
errors.

Generalizes the 
characteristics 
and elements that 
make up the de-
velopment of pri-
mary and secon-
dary reflexes in the 
first and second 
years of life and 
their implications 
for development: 
consequences of 
disorders. Extracts 
common referen-
ces clearly and 
accurately.

Generalizes the 
characteristics 
and elements 
that make up the 
development of 
primary and se-
condary reflexes 
in the first and 
second years 
of life and their 
implications for 
development: 
consequences 
of disorders. Ex-
tracts common 
references clearly, 
accurately and 
fully, with cohe-
rent, logical expla-
nation.

0 1-2 3 4 5

Analyse 
neuropsychological 
development in 
recognition of 
others in ages 
0-6 years and 
the implications 
in development: 
consequences of 
disorders.

Classifies the 
characteristics of 
neuropsychological 
development in 
recognition of 
others in ages 
0-6 years and 
the implications 
in development: 
consequences 
of disorders 
(less than 30%) 
according to given 
categories.

Classifies the 
characteristics of 
neuropsychological 
development in 
recognition of 
others in ages 
0-6 years and 
the implications 
in development: 
consequences of 
disorders (30-39%) 
according to given 
categories.

Classifies the 
characteristics of 
neuropsychological 
development in 
recognition of 
others in ages 
0-6 years and 
the implications 
in development: 
consequences of 
disorders (40-59%) 
according to given 
categories.

Classifies the 
characteristics of 
neuropsychological 
development in 
recognition of 
others in ages 
0-6 years and 
the implications 
in development: 
consequences of 
disorders (60-79%) 
according to given 
categories.

Classifies the 
characteristics of 
neuropsychological 
development in 
recognition of 
others in ages 
0-6 years and 
the implications 
in development: 
consequences 
of disorders (80-
100%) according to 
given categories.
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EVALUATION 
CRITERIA

CLEARLY  
INSUFFICIENT

NOT ACCEPTABLE GOOD VERY GOOD EXCELLENT

0 1-2 3 4 5

Design early 
stimulation 
programs for 
0-3 year-olds: 
Precursors of the 
Theory of Mind.

Does not produce 
early stimulation 
programs for 
0-3 year-olds: 
Precursors of the 
Theory of Mind. 
Significant errors 
in the approach to 
the design.

Starts to create 
early stimulation 
programs for 
0-3 year-olds: 
Precursors of the 
Theory of Mind, 
there are some 
significant errors.

Starts to create 
early stimulation 
programs for 
0-3 year-olds: 
Precursors of the 
Theory of Mind, 
there are some 
minor errors.

Starts to create 
early stimulation 
programs for 
0-3 year-olds: 
Precursors of the 
Theory of Mind, 
with a clear plan.

Starts to create 
early stimulation 
programs for 
0-3 year-olds: 
Precursors of 
the Theory of 
Mind, including 
particularly 
complex cases.

0 1-2 3 4 5

Design early 
stimulation 
programs for 3-6 
year-olds:

Does not produce 
early stimulation 
programs for 
3-6 year-olds. 
Significant errors 
in the approach to 
the design

Starts to create 
early stimulation 
programs for 
3-6 year-olds, 
there are some 
significant errors.

Starts to create 
early stimulation 
programs for 3-6 
year-olds, there 
are some minor 
errors.

Starts to create 
early stimulation 
programs for 3-6 
year-olds, with a 
clear plan.

Starts to create 
early stimulation 
programs for 3-6 
year-olds, inclu-
ding particularly 
complex cases.



Appendix 2

Self-assessment 
instruments for  
the concepts and  
procedures learned

See instruments for 
evaluating knowledge  
from the six teaching  
units.
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Instruments  
for assessing  
satisfaction with the 
teaching-learning 
process
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Record sheet  
for assessment of competencies 
in topics on neuropsychological 
development in ages 0-6 years

 EVALUATION CRITERIA RATING SCALE  OBSERVATIONS

1. Explain current techniques for measuring 
neuropsychological development in ages 0-6 
years.

1 2 3 4 5

2. Explain the relationship between 
neurological development and the learning 
process in ages 0-6 years.

1 2 3 4 5

3. Analyse neuropsychological development 
in various developmental disorders in ages 
0-6 years.

1 2 3 4 5

4. Analyse the knowledge acquired about 
neuropsychological development and the 
learning process in ages 0-6 years.

1 2 3 4 5

5. Summarize the development of primary 
and secondary reflexes in the first and 
second years of life and the implications for 
development: consequences of disorders.

1 2 3 4 5

6. Analyse neuropsychological development 
in recognition of others in ages 0-6 years 
and the implications in development: 
consequences of disorders.

1 2 3 4 5

7. Design early stimulation programs for 0-3 
year-olds: Precursors of the Theory of Mind.

1 2 3 4 5

8. Design early stimulation programs for 3-6 
year-olds

1 2 3 4 5

TYPE OF ACTIVITY

CITY

COUNTRY

Evaluation criteria are measured 
on a Likert-type scale from 1 to 5 
where 1 means not competent at 
all and 5 means fully competent.
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Satisfaction questionnaire   
for the topic units on 
neuropsychological 
development in ages 0-6 years

TYPE OF ACTIVITY

CITY

COUNTRY

 ASSESSMENT CRITERIA  RATING SCALE

1. In your opinion, the course objectives were clear. 1 2 3 4 5

2. In your opinion, the concepts covered in the course were clear. 1 2 3 4 5

3. In your opinion, the gamification activities helped you to understand the 
theoretical concepts.

1 2 3 4 5

4. The feedback from the avatar was accurate. 1 2 3 4 5

5. The expectations you had when you signed up to this course were met. 1 2 3 4 5

6. In your opinion, the use of the VLE virtual platform helped in the learning 
process. 

1 2 3 4 5

7. Your overall level of satisfaction with the activities. 1 2 3 4 5

8. Would you recommend these activities. 1 2 3 4 5

9. Do you think any of the topics about neuropsychological development between the ages of 0 and 6 years old should be removed? 
Why?

10. Do you think any additional elements about neuropsychological development between the ages of 0 and 6 years old should be 
added? Why?

The closed questions use  
a Likert-type scale from 1 to 5 
where 1 means not at all and 5 
means completely.



Glossary
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Generalization activities: These are 
learning activities that have a similar 
structure to the activities that have 
served as the basis for learning, at var-
ying degrees of difficulty.
 
Advanced Learning Technologies: a 
methodology that is based on learning 
using Technology 4.0 resources.

Lifelong learning: refers to the acqui-
sition of knowledge throughout one’s 
life, regulated or unregulated.

Self-regulated learning: a methodolo-
gy that facilitates learning from person-
al or technological resources that guide 
the learner during the learning process.

Project-Based Learning: a learning 
methodology that focuses on learning 
development from the resolution of a 
task, problem, or project. It is collabo-
rative and involves the implementation 
of theoretical knowledge applied to the 
resolution of a practical task.

Effective learning: achieving secure, 
deep, continuous learning over time, 
which is also correct.

Personalized learning: a learning de-
sign based on adaptation of content 
to learners’ characteristics in terms of 
learning style and previous knowledge 
of the subject matter.

Significant learning: Focuses on the 
acquisition of knowledge based on the 
construction of learning and not simply 
on memorization.

Avatar: an animated figure that guides 
the learning process.

Self-assessment: In learning environ-
ments this is the assessment that the 
learner performs about process and 
product of their own learning.

b-Learning: learning that is done in 
virtual environments or platforms in 
combination with face-to-face learning 
spaces.

Non-regulated education: education 
that is not aimed at obtaining official 
qualifications which may be used pro-
fessionally.

Regulated education: education that 
is aimed at obtaining official qualifica-
tions which may be used professionally.

Sustainable education: Refers to the 
planning of personal and material re-
sources from the principles of non-du-
plication and optimization.

Continuous evaluation: systematic 
evaluation based on an evaluation of 
the learning process and not just the 
product.

Formative assessment: a type of sys-
tematic evaluation in which the teacher 
gives feedback to the learner on every 
relevant aspect of their learning pro-
cess.

Summative assessment: the feedback 
the teacher gives the learner about the 
final product of the learning.

Process-oriented feedback: feed-
back that the teacher or learning man-
ager gives the learner about how the 
task was done focusing on informa-
tion about the entire learning process 
(start-development-final) and not just 
about the product or end result.

Glosario
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Gamification: a learning methodology 
based on the use of serious games in 
learning a task, usually done in techno-
logical environments.

Digitizing tools: resources based on 
learning techniques based on using  
new technologies to present tasks via 
multiple channels (visual, auditory, text 
or interaction between all of them).

Heteroevaluation: evaluation of a 
learning process or product by different 
personal or technological agents.

Social inclusion: providing resourc-
es that allow access to standardized 
learning environments to different peo-
ple regardless of their personal and so-
cial educational needs.

Interdisciplinary: collaborative work 
teams composed of professionals from 
different disciplines. Produces a much 
more complete product that is suitable 
for its social application.

Learning Management System: learn-
ing managers implemented through 
interactive and modular learning plat-
forms such as the Moodle environ-
ment.

Motivation: Refers to the student’s in-
terest in the learning process and the 
achievement of satisfactory results, it is 
related to intrinsic motivation based on 
self-effort.

Teaching-learning process: the inter-
active process between the teacher 
and the learner throughout the teach-
ing. This process can be in-person or 
non-in-person via technological re-
sources.

Evaluation rubrics: an evaluation 
methodology based on the establish-
ment of evaluation criteria for the com-
petencies to be acquired by the learn-
er. Competencies are measured using a 
scale that can be quantitative, qualita-
tive or both.

Self-Regulated Learning: a learning 
methodology based on the personal-
ized construction of learning through 
self-regulated resources whether hu-
man, technological, or both.

Bloom Taxonomy for the Digital Age: 
based on Bloom’s original classification 
of varying degrees of learning in relation 
to the development of cognitive and 
metacognitive competencies that in-
clude learning terms of the digital age.

Smart Tutoring: involves a personal-
ized tutoring process through the use 
of technological resources.

Virtual Learning Environment: learn-
ing managers or LMS.
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PBL = Project-Based Learning
ALT = Advanced Learning Technologies
LMS = Learning Management System
SRL = Self-Regulated Learning
SmartArt = Self-Regulated Learning in SmartArt
VLE = Virtual Learning Environment

Abreviaturas



https://srlsmartart.eu
https://twitter.com/srlsmartart
https://www.instagram.com/srlsmartart/
https://www.facebook.com/smartartproject

