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ABSTRACT

Down Syndrome (DS) is a genetic disorder characterized by the appearance of an extra
chromosome in the human genome, discovered in 1866. This is one of the few genetic
disorders where there are other chromosomes that are compatible with life. In Ecua-
dor, Down syndrome occurs in 1 in 550 live births, an average much higher than the
world rate of 1 in 700. The phenotypic characteristics that can appear in DS, there are 12
to 14 characteristics, but in each individual, it is presented between 6 to 8 the common
ones are epicanthus, rounded head, short stature, coated and protruding tongue, wide
and short hands, psychomotor and mental-physical development is delayed, people
with DS have a shorter average life than normal approximately 50 years, a large part
of mortality is due to respiratory diseases, and cardiac malformation, the incidence of
leukemia 20 times higher than the normal population. A systematic review is genera-
ted in the main repositories that cover the subject, using the PRISMA methodology to
answer questions such as: What are the playful strategies used by children with DS,
What changes are generated by the use of technologies in people with DS, What aspe-
cts are should be considered for the correct motor stimulation of children with DS to
contribute to motor development in an effective way.
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INTRODUCTION

DS is a genetic disorder characterized by the appearance of an extra chromo-
some in the human genome, discovered in 1866. It is one of the few genetic
disorders in which there are other chromosomes compatible with life. In
Ecuador, Down syndrome occurs in 1 in 550 live births, an average much
higher than the world rate of 1 in 700. The phenotypic characteristics that
can appear in DS are 12 to 14 characteristics, but in each individual, there are
between 6 and 8, the common ones are epicanthus, rounded head, short sta-
ture, prominent tongue, broad and short hands, physical, psychomotor and
mental development. This study presents information from a systematic sea-
rch in databases of great relevance to education and in recent years there has
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been a greater interest in the development and use of new methods and tech-
niques for the learning process in a very practical way in children. with DS,
promoting active and interactive learning, increasing motivation and commi-
tment of students towards playful learning strategies. (Latorre-Cosculluela,
2022).

This degree work serves to analyze the importance of playful strategies
in the teaching of children with Down syndrome, training, and implemen-
ting of these playful strategies, with the aim of achieving true inclusion and
improving their skills and teaching in the classroom, remembering that the
teacher is a leader of training and a guide of teaching for students, teachers
should have various strategies for children to learn and develop their skills
and improve their learning through teaching within the classroom. (da Cruz
Netto O. R., 2020).

In the same way, playful strategies help parents to apply them at home
for the education of those students with Down Syndrome and improve their
behavior and learning, since the home is the first place of integral formation
of every human being.

Playful Environment for Children With DS

A playful environment is understood as a harmonious environment where the
child relates to his habitat through play, which is initiative, imagination, deci-
sion making, physical-mental-verbal combination, and expression, a child
suffering from DS like any other child needs support and additional help, the
use of special teaching methods, adding fun and the use of the computer can
improve the memory processes of these children (Fitzgerald, Lynch, Martin,
& Cullen, 2021).

The virtual environment was developed to help children with Down syn-
drome memorize the action sequences of their daily routine. The virtual
environment is designed with a pleasant graphical interface; framing mecha-
nisms and interactivity; i.e., characteristics that define computerized gaming.
This game environment favors the motivation of children with DS, the desire
to complete a task, creativity, knowledge sharing, and sharing plans and
emotions with other children, etc. (Hamm, Mistrett, & Ruffino, 2005).

Play as a Playful Strategy for People with DS

Play provides the means for children with DS to practice and master a reper-
toire of skills necessary for childhood and later adult life, for example, play
helps develop cognitive, language, motor, and social skills by engaging in
play, parents who have children with DS adapt playful literacy environments
to enhance their children’s learning development, where they use symbo-
lic games as well as virtual games, thus confirming previous studies that
children with DS achieve some higher than expected literacy skills with the
implementation of games as play strategies (Starling DSV, 2019).

Special education students placed in high-inclusion playful settings per-
form better in reading and math than special education students placed in
low-inclusion settings. Parent-reported quality of life for children with DS
showed changes in the domains of functional ability, vitality, mental health,
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physical and social aspects, and general health status. Evidence shows that
playful exercise games were successful in improving mainly learning, subse-
quently improving activities of daily living and social participation with other
children and adolescents with and without DS (Ricci, 2011).

Systematic Review Process

Our review focuses on children with Down syndrome with the aim of
introducing play as a playful teaching strategy in this population.

To conduct this review, a formula was performed to find articles that are
related to the topic of study, the formula was as follows:

Search String = (“Down’s Syndrome” OR “Down Syndrome” OR “Tris-
omy 21”) AND (“playful strategies” OR “playful activities” OR “educatio-
nal practices”) AND (“teaching” OR “learning” OR “inclusion”).

This Search String contains the keywords of the topic, such as DS, educati-
onal practices, ludic strategies, and inclusion, this formula will be introduced
in virtual platforms such as WEB OF SCIENCE- SPRINGER-ScienceDirect-
MDPI-SAGE-WILEY-PUBMED-ERIC-SCOPUS.

The prism flowchart helps us to discard information that is not related to
the topic of study, leaving a total of 20 valid articles for the systematic review.

After having collected the number of scientific articles, we selected them
by criteria, where C1: year of publication, C2: Review and state of the art,
C3: Repeated articles, C4: Off-topic, C5: title, abstract, and keywords, C6:
Access to documents (availability), C7: Full articles reviewed (see Figure 1).

• In criterion 1 we selected articles from the year 2000 to the present,
because before 2000 very little was known about DS and there were no
game strategies contributing to this systematic review.

• In criterion 2 we reviewed the state of the art that allows the study of the
accumulated knowledge within the specific area.

• In criterion 3 what we did was to remove from our general table the repe-
ated articles, this study was done only by analyzing the titles of the articles
obtained in each Platform.

• In criterion 4, we reviewed the titles of the articles and eliminated those
that were not related to the topic. However, if there are indications in the
titles that there may be information related to the topic, they should not
be eliminated.

• In criterion 5, each article was searched, but not downloaded. For all
articles it is possible to access the abstract and keywords. This should be
reviewed for more accurate filtering. At this point we can already know if
the remaining articles are related or not to the topic of study.

• For criterion 6 it is necessary to download the articles and in this case only
those to which access is not available are eliminated. This should be done
after all download options have been tried.

• In criterion 7, once we have the articles downloaded, we must review the
document completely and identify that it is really valuable for our work.
We mainly check that it has a clear methodology, results, discussion and
conclusions.
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Figure 1: The prism flow chart helps us to discard information that is not related to the
topic of study, leaving a total of 20 valid articles for the systematic review.

Results From the Point of View of Strategies, Methodology, and
Materials

The objective was to determine how these variables influence playful strate-
gies, improvement of skills through games, and types of materials to work
with and improve learning in children with DS.

Once the review by criteria is carried out, it is observed that the playful
strategies are intended to be a harmonious learning environment and that it
also helps counseling that allows the infant’s state of mind to be identified
and proceeds through an intelligent system to deliver specific tasks aimed
at improving the quality of life of children with DS and reduce the learning
deficit that some of these children have, in addition to helping concentra-
tion through the intervention of various games. The proposal of the playful
environment as an aid to the treatment of infants with DS, has different
alternatives such as recreational game strategies, strategies with tics, play-
ful strategies of teaching games, affective strategies, organizational strategies,
playful strategies of guided games, strategies playful learning games, etc. large
that the child with DS makes with his arms, legs, feet, or his whole body and
in turn help learning, among the most used games are the imagination of the
teacher or parents who are with children with this disorder, initiative and
symbolic games, an important game for teachers who have children with DS
is dance, it is considered a playful strategy for learning as a game since it
improves the quality of life of children since it presents encouraging results
in the domains of functional capacity, vitality, mental health, physical and
social aspects, and general health status.
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The following subsections review the results obtained for e ach of the
research questions.
1.- What are the ludic strategies used in children with Down Syndrome.
The ludic strategy used in children with DS is the game within these use

different methods and strategies for learning, these strategies serve to improve
learning, the analysis also revealed that children with DS progressed along
with a continuous therapy with the use of ludic strategies (da Cruz Netto, y
otros, 2020).

Children with DS use mobile games, which was a solution found for their
learning, as games promote intellectual, social and moral development, and
it is the type of game they choose most often due to the fact that mobile is
the most used platform for playing games nowadays. Mobile gaming helps to
learn not only for people with Down syndrome but for all children because
it improves children’s concentration and interest in handling it (Huffman,
2011).

According to (Pelosi, 2020), he uses a playful strategy for teaching that
consists of the methodology of collective case studies, and the research
included the application of pre-test, intervention, and post-test. These stra-
tegies are wearable to fluently read words with simple syllabic structures
(consonant-vowel) of up to 4 syllables, such as “PIRULITO” (lollipop), and
perform small text interpretations, with this word structure thus achieving
better performance and learning in the children with DS.

A playful strategy used is the organizational strategy that according to
(Hargreaves, Holton, Baxter, & Burgoyne, 2021) use the guardianship of
people who live with them, to improve their learning use the collaboration
of parents who perform dynamic games, manual games and pampering with
the idea of integrating children to all the rights of education in their field of
study, with these strategies it was found that students participated in most
academic and social activities together with their peers.

Parents who have children with DS mostly chose to use literacy environ-
ments based on play strategies and found that their children’s developmental
levels improved, achieving some skills, especially literacy, at a higher rate than
expected. Another important skill is reading improvement for this population
(Junior, 2019).

Since the playful environment is intended to be a friendly and fun system
using different play strategies such as mimes, puppets, etc., which allows to
identify the mood of the infant and the interest in reading, this strategy helps
to improve the quality of life. and reduce the level of disinterest of children
with DS towards reading, another skill that is obtained with these strategies
is the concentration and independence of the same is that they no longer
always depend on their parents for the development of their school activities
(Tsikinas, 2020).

Using the video games according to the claim of (Aguilar, 2019) proso-
dic knowledge can be applied and used in the field of oral communication
teaching with a video game-based learning approach, the video game-based
learning approach is especially suitable for students with special needs since
the video game, thanks to its particular characteristics, enhances the learning
of soft skills such as psychomotricity, logical thinking.
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2.-What materials are commonly used to help in the learning process of
children with DS:

Within these materials, we have informative material where generally que-
stion modules, tests, etc. are used. Digital and didactic materials, where we
have serious games, digital games in the classroom, smartphones, drawings,
and images. Informative material generally uses encyclopedic texts based on
didactic content (Elvas, 2020).

According to Adorno, he says that the practice of dance helps children with
DS to improve the mobility of their limbs and at the same time socialize with
the different environments that surround them (Adorno ET, 2020).

For the independence of children with DS, the application of playful
strategies that generate a positive change for their development with the
implementation of oral hygiene techniques is used, in addition to different
knowledge about structures of the oral cavity, oral hygiene implements, and
healthy habits (Vargas-Ramírez, 2021).

For the learning process of children with DS in mathematics, games are
used such as mathematics based on animated tasks, play shopping, etc., with
these didactic games the teaching of mathematics pedagogy is guaranteed to
students with SD but as the school year progresses, teachers improve playful
strategies according to the support needs of children by changing acade-
mic learning games and implementing other activities to curricular programs
according to students’ learning progress (Faragher, 2021).

CONCLUSION

We can conclude that the objective proposed at the beginning has been sati-
sfactorily achieved since we have collected several play strategies applied to
children with DS, which facilitate the learning process.

Once the play strategies have been implemented in children with DS, it is
important to emphasize that this process should be permanent and adapted
to the study population, especially to children with more complications due
to DS, so that they can improve learning, concentration, and socialization
with the surrounding environment.

An effective ludic strategy is the inclusion of games in a virtual envi-
ronment where they are designed with a pleasant and easy-to-use graphic
interface; where they use plot mechanisms and interactivity, that is, they use
characteristics that define the computerized game. This game environment
favors children with DS the motivation, the desire to finish a task, creativity,
knowledge sharing, and sharing plans and emotions with other children.

The first contact with a society that a child with Down syndrome has in the
school, so it is important that the environment is appropriate and provides the
necessary to overcome their physical and psychological difficulties because
otherwise they cannot communicate and express what they feel.

Play strategies have proven to be useful in helping children with Down
syndrome because they present alternative ways to encourage learning. Inno-
vating the way children with Down syndrome are educated can help them
develop further in the society in which they live so that they are not excluded.
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Finally, we find it interesting to note that the strategies implemented along
with their activities had positive results in teaching and learning. At the end of
the systematic review, we found several activities that complement learning.
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