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dergarten and Schiling, as per the German acronym), through the tests, balancing movements of 
backs, jumps on one foot, lateral jumps and transposition on a platform. This physical education 
program was achieved during 5 months, 2 times a week, 50 minutes per session and Mexican Sign 
Language was utilized and a series of tasks to emphasize motor coordination.

Results: Analysis of Variance was applied in order to compare the study variable (ANoVA), mixed 
2 x 2. A significant interaction between the two groups (experimental and control) was observed; 
showing a positive measuring significance in motor coordination (p=0.01).

Conclusion: An adapted physical education program using the Mexican sign language applied 
during 5 months can influence an improvement on motor coordination on hearing impaired 
children.

Keywords: disability, physical education, motor development.

RESUMEN 

Objetivo: Evaluar el efecto de un programa de educación física adaptado utilizando la lengua de señas 
mexicana en niños con discapacidad auditiva sobre el desarrollo coordinativo motor.

Materiales y métodos: El diseño del estudio fue cuasi experimental, con muestreo por convenien-
cia; participando 22 estudiantes (edad 10 ± 1.8 años), diagnosticados con discapacidad auditiva, de 
dos escuelas de la ciudad de Mexicali, Baja California (México). Los participantes fueron divididos alea-
toriamente en un grupo experimental (n=11) y un grupo control (n=11), a los cuales se les evaluó el 
desarrollo coordinativo motor mediante el test de coordinación corporal para niños KTK. El programa 
de educación física tuvo una duración de 5 meses, adaptando una programación de clases 2 veces a 
la semana, con una duración de 50 minutos por sesión, comunicándose con los alumnos mediante la 
lengua de señas mexicana y una serie de tareas para resaltar la coordinación motora.

Resultados: Para comparar las variables de estudio se utilizó el test de análisis de varianza (ANoVA) 
mixta 2 x 2, y se observó una interacción significativa entre grupo experimental y control, lo cual 
demostró una significancia positiva en el desarrollo coordinativo motor (p=0.01).

Conclusión: La aplicación de un programa de educación física adaptado durante cinco meses puede 
influenciar una mejora en la coordinación motora en niños con discapacidad auditiva. 

Palabras clave: discapacidad, educación física, desarrollo motor.
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ABSTRACT

Objective: To evaluate the effect of an adapted physical education program using Mexican sign 
language in children with hearing impairment on motor coordination.

Materials and methods: The design of the study was quasi-experimental, with convenient sam-
pling, involving twenty-two children with an average age of 10 ± 1.8 years, diagnosed with hearing 
impairment, from two schools of the city of Mexicali, Baja California. Mexico. The participants 
were randomly divided into an experimental group (n = 11) and a control group (n = 11). The 
motor coordination was evaluated using the KTK test (Kiphard Körper- koordinationstest für Kin-
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from initial stages and on a permanent basis to work with students with hearing impairment 

(15), favoring an adequate social inclusion to the specific needs of this population.

(16); also as a fundamental element it has been recommended that physical education teachers 

should have a vocational attitude to work with students with disabilities through movement (17-

19), involving pedagogical activities from early ages through play and movement (20). Due to 

the nature of hearing impairment, in the appropriate teaching process, communication between 

students and teachers is a fundamental element (21), and different didactic materials, graphics 

and corporal expression are used to favor comprehension and understanding between the actors 

of the educational process (22-24). For this reason, the objective of this research was to evaluate 

the effect of an adapted physical education program using Mexican sign language in children with 

hearing impairment on motor coordination development.

M AT E R I A L S A N D M E T H O D S

Sample  and select ion  of  par t ic ipants

The research was conducted in compliance with the research regulations and the Manual of 

Procedures for the Development of Research Projects of the Autonomous University of Baja 

California (Protocol n.149/1835); in accordance with the ethical principles of research in human 

beings of the Declaration of Helsinki (25). Under a quasi-experimental design, with non-pro-

babilistic convenience sampling, manipulating the independent variable to measure its effect 

on the dependent variables and assess the degree of change produced by the program (26). The 

participating subjects were students enrolled at the Instituto Pedagógico Auditivo IPAo and the 

Centro de Atención Múltiple (CAM) Eduardo Huet, in Mexicali, the only schools in the city that 

offer specialized education to people with moderate to total hearing impairment.

A total of 22 hearing impaired students participated, with an average age in years of 10 ± 1.83, 

who were randomly divided, by simple draw, into two groups classified as control group (CG): with 

11 students (males n=06 and females n=05) not attended with physical education, and experi-

mental group (EG): with 11 students (males n=04 and females n=07) who were part of the adap-

ted physical education program. The exclusion criterion was the presence of some type of acute 

or chronic pathology that could prevent physical activity. The inclusion criteria were: attendance 

I N T R O D U CT I O N 
The Sustainable Development Goals (SDGs) were established by the United Nations (UN) to fight 

against extreme poverty in its various dimensions; there are 17 goals, among which are health, 

well-being and quality education (1); in these two areas it has been reported that a small pro-

portion of children with hearing impairment, only 28% meet the amount of physical activity 

recommended by the World Health Organization (WHO) (2); similarly, the WHO mentions that 

the number of people with disabilities is growing and is considered a vulnerable population with 

fewer possibilities than their non-disabled counterparts to enter basic education, remain in it and 

pass through successive school cycles (3).

Hearing impairment occurs in people due to damage to the vestibular system, either due to a 

congenital condition or a pathology, presenting a total or partial limitation to hear sounds in 

one or both ears, and according to systematic reviews and meta-analyses can affect language 

development, cognitive and motor skills (4,5). In the case of motor development, a study has 

correlated in children with disabilities the presence of low levels of school academic performance 

and low levels of motor coordination development (6). Regarding movement and the educational 

environment, the United Nations Educational, Scientific and Cultural Organization (Unesco) re-

commends in its manual “Quality Physical Education: A Guide for Policymakers” to ensure inclu-

sive methodologies in schools, developed by the school community to promote and raise general 

awareness of the values and norms of inclusion (7).

The WHO refers to the association between the presence of disability and the development of the 

child in early childhood (stage that includes prenatal development up to eight years of age) with its 

optimal wellbeing and growth, being a key influence in the subsequent life cycle of an individual.

(8). In children with disabilities, as a result of vestibular problems, it has been reported as a limi-

tation of their coordination abilities, mainly postural control (9,10) and dynamic and stationary 

balance (11).

In the educational field, the physical education teacher can carry out didactic strategies that pro-

mote the improvement in the motor development of children with hearing impairment (12-14); 

therefore, it has been recommended that physical education teachers receive specialized training 
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of blocks is 12 and the distance for the displacement prior to the jump is 1.50 m, traveled with 

one leg.

3.	 Lateral jumps: The test consisted of jumping from one side to the other, on a platform of 

1 m by 0.60 m and over a 2 cm high bar, with both feet together and as fast as possible, for 15 

seconds, adding the total number of two attempts. Speed was assessed in alternating jumps.

4.	 Transposition on a platform: The test consisted of moving laterally on two platforms arran-

ged on the floor. The platforms are 25x25 cm wide and 5 cm high. The task was to move 

standing on the laterally arranged platforms. When moving, the one that was released is 

picked up with both hands and placed on the other one side, moving towards it, and so on. 

In a time of 20 seconds, the number of transpositions performed is counted, both those of the 

platforms and of the body. Two attempts are made and the total number of actions is added up. 

According to the protocol, in each test the participants achieve a score. The sum of the four measu-

rements will represent the motor coordination development and is compared tubularly according 

to their age. They are classified into five categories:  1. coordination insufficiency, 2. coordination 

disturbance, 3. Normal coordination, 4. Good coordination and 5. Very good coordination. The 

application time of the KTK test was between 40 minutes to one hour for each subject.

Predict ive  analys is

The statistical analysis was performed in the Statistical Package for the Social Sciences (SPSS), 

version 23.0 for Windows (IBM Corporation, New york, USA). The study subjects were characteri-

zed with measures of location (mean) and dispersion (standard deviation). Inferential statistics 

were performed with a 2 x 2 (groups x measurements) mixed analysis of variance (ANoVA) test of 

motor coordination development. Significance was established a priori at an α≤ 0.05.

at 90% of the program sessions, voluntary participation with parental or guardian consent, being 

an enrolled student (minimum 3 months), not having participated systematically in a physical 

exercise program 3 months prior to the intervention, and performing activities of daily living 

without the help of third parties.

Intervent ion procedures 

The adapted physical education program was conducted in the school facilities; the sessions 

were directed and supervised by a physical culture professional trained in communicating with 

Mexican Sign Language; it was carried out for 20 weeks of intervention, adapting 2 sessions each 

week, corresponding in total to 40 physical education classes, which lasted 50 minutes, divided 

into 5 minutes of warm-up, 40 minutes of medullar phase and 5 minutes of relaxation. 

During the program, in order to give feedback and establish clear and simple instructions com-

municated with the students using Mexican sign language (27). The didactic strategies imple-

mented were a series of tasks that emphasized coordination skills, primarily gross motor skills, 

dynamic and static balance, with implements and materials that encouraged play through move-

ment. Likewise, the guidelines for the educational attention of deaf students in basic education, 

established by the Ministry of Public Education (28), were followed.

Evaluation instrument 

Motor coordination development was determined with the KTK test: “Körperkoordinationstest 

für Kinder” by Kiphard and Schiling (29) (Body Coordination Test for Children), which has shown 

reliability when used in people with disabilities (6). The test was evaluated before and after the 

intervention program in a diagnostic and summative manner, which consisted of performing the 

following 4 tests:

1.	 Displacements in back balance: Consists of walking backwards on three wooden bars 3 meters 

long, 3 cm high and of varying widths of 6, 4.5 and 3 cm, counting the number of supports 

made in three attempts per bar. Counting the steps taken without falling and up to 8 steps in 

each attempt.

2.	 Single-pedal jumps: The test consisted of jumping foam blocks, 50 cm long by 20 cm wide and 

5 cm high, progressively placed one on top of the other, with each leg. The maximum number 
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Note: Calculation of the equality of variance using the ANoVA 2x2 repeated measures 
test (p=0.01), before and after the adapted physical education program, evaluated with 
the KTK test (29). (p=0.01).

Source: own elaboration.

Graph 1. Changes in motor quotient in participants (n=22)

Note: Calculation of the percentage distribution (%) of the motor quotient calcifica-
tion from the sums of the four tests of the KTK test.

Source: own elaboration.

Graph 2. Percentage distribution (%) of the motor quotient classification of the 
participants evaluated before and after the intervention with the KTK test (n=22)

R E S U LT S 

Table 1. Descriptive analysis of the pre and post (M ± SD) of the subjects 
who participated in the study (n=22) evaluated by the KTK test

EXPERIMENTAL Group (n=11) CONTROL (n=11)

VARIABLE Pre Post Pre Post

Balancing in steps 2.91 ± 2.76 6.16 ± 4.34 2.70 ± 2.48 3.46 ± 2.76

Lateral jumps 12.86 ± 3.98 16.36 ± 4.33 11.68 ± 5.57 15.00 ± 6.61

Monopod height (5cm) 2.5 ± 3.07 3.72 ± 2.10 1.61 ± 1.06 2.27 ± 1.45

Transposition platform 4.59 ± 2.17 6.22 ± 2.04 3.5 ± 1.68 5.00 ± 1.48

Motor quotient 22.86 ± 2.85 32.46 ± 4.05 19.49 ± 2.43 25.73 ± 3.21

Note: Calculation of the equality of variance using the ANoVA 2x2 repeated measures test (p=0.01), before and after 
the adapted physical education program, evaluated with the KTK test (29) (p=0.01).

Source: own elaboration.

The values obtained after collecting the data by means of the battery (KTK), balance displace-

ment, lateral jump, monkey jump and platform translation, were compared with the table of 

equivalents, the table of comparison of scores, which presents in the diagnostic evaluations and 

later in the summative evaluation of the two groups GC and GE, in which a slight difference was 

presented after the post-test in the control group, which had a physical education teacher, which 

shows that the program made a significant change favorable to the experimental group (graph 1).

From the total score of the 4 tests of the KTK test, the motor classification was determined (Figure 

2), presenting the comparative percentages of the pre and post application of the KTK test 

(Figure 2).
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of moderate to vigorous physical activity such as recess (37). Recent interventions have shown 

effectiveness in students’ fine and gross motor coordination using similar measurement instru-

ments (38-40), which endorses the importance of this model to be applied or adapted in different 

contexts of physical education for children with hearing impairment.

C O N C LU S I O N 
In the subjects evaluated, efficacy was identified in the application of a five-month program of 

adapted physical education using Mexican sign language to improve motor coordination develop-

ment in children with hearing impairment. In the future, it would be important to conduct more 

studies that clarify with new designs of educational and health intervention the effects on the 

conditional and coordinative physical capacities in this population, expand the study by including 

covariates such as gender, biological maturity and sociodemographic data of the study subjects 

and have greater references that serve physical education and health professionals who work 

with children and adolescents with hearing disabilities.
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D I S C U S S I O N 
The main result of the study was that five months of an adapted physical education program 

using Mexican sign language significantly improved motor coordination development in hearing 

impaired children. This is positive, since descriptive studies have observed coordinative deficien-

cies in sedentary hearing impaired children when compared to physically active hearing impaired 

children (10); similarly, the results have shown congruence with a quasi-experimental study that 

evaluated motor coordinative development in a descriptive manner in hearing impaired children, 

which unlike this study was conducted for 4 months in 7-year-old children (30), which also im-

proved the equivalent motor age (31). 

An intervention in children with disabilities with the objective of investigating the effect of 10 

min of physical activity (coordination exercises vs. non-specific physical education lessons) on 

concentration and attention performance in a school environment revealed greater attention 

and concentration performance in both groups; with a significantly greater improvement in the 

group that performed coordination exercises (32); in addition, it has been identified for children 

with hearing impairment that physical activity of aerobic intensity has shown positive effects on 

vestibular functioning by remodeling the microstructure of the motor working memory (33). In 

schools, it has been identified that physical activity with moderate-vigorous intensity in physical 

education can positively promote health (34,35).

The KTK test is easy to apply, provides information related to motor coordination that can help 

us diagnose children with movement difficulties and design activities appropriate for the age 

and condition of the children, is methodologically inexpensive and easy to apply (29), and has 

shown reliability when used in populations with disabilities (6). In this sense, in the field of 

physical education it has been widely recommended that physical education teachers be com-

petent in the evaluation of the student and facilitate knowledge with adequate communication 

(17-19); Therefore, in this research, taking into account the characteristics of the student, em-

phasis was placed on effective communication through sign language (27,28), with pedagogical 

elements and didactic strategies and focused on motor coordination (22-24), it has been shown 

as an important factor in the teaching of physical education in students with hearing impairment 

the attitude of teachers in the success of the teaching process (36); It has also been recommen-

ded that during the school day, didactic strategies should be generated to maximize the amount 

http://www.un.org/sustainabledevelopment/es/2018/08/sabes-cuales-son-los-17-objetivos-de-desa-
http://www.un.org/sustainabledevelopment/es/2018/08/sabes-cuales-son-los-17-objetivos-de-desa-
http://www.un.org/sustainabledevelopment/es/2018/08/sabes-cuales-son-los-17-objetivos-de-desa-


Educat ional  s t rategy  us ing the  Mexican 
s ign  language to  improve motor 
coord inat ion  development  in  ch i ldren 
wi th  hear ing  d isabi l i t ies

Abel  A lber to  Carmona López , 
Paul ina  Yesica  Ochoa-Mar t ínez , 
Jav ier  Ar turo  Hal l-López , 
Mara  Michel l  Mora les  Ramírez , 
Edgar  Ismael  A larcón Meza, 
Pedro  Sáenz-López Buñuel , 
Cr is t ina  Conde Garc ía

Vol. 39(1), 2023
Barranquilla (Col.) 

Vol. 39(1), 2023
Barranquilla (Col.) 

Educat ional  s t rategy  us ing the  Mexican 
s ign  language to  improve motor 
coord inat ion  development  in  ch i ldren 
wi th  hear ing  d isabi l i t ies

Abel  A lber to  Carmona López , 
Paul ina  Yesica  Ochoa-Mar t ínez , 
Jav ier  Ar turo  Hal l-López , 
Mara  Michel l  Mora les  Ramírez , 
Edgar  Ismael  A larcón Meza, 
Pedro  Sáenz-López Buñuel , 
Cr is t ina  Conde Garc ía

15.	 Kurkova P, Scheetz N, Stelzer j. Health and Physical Education as an Important Part of School 

Curricula: A Comparison of Schools for the Deaf in the Czech Republic and the United States. 

American Annals of the Deaf. 2010;155(1):78-95. https://www.jstor.org/stable/26235019.

16.	 Fiorini ML, Manzini Ej. Strategies of Physical Education Teachers to Promote the Participation 

of Stu- dents with Hearing Impairment in Classrooms. Rev. Bras. Educ. Spec. 2018; 24(2):183-198. 

https:// dx.doi.doi.org/10.1590/s1413-65382418000200003.

17.	 Barboza C, Ramos A, Abreu P, Castro H. Physical Education: Adaptations and Benefits for Deaf 

Students.

18.	 Creat. Educ. 2019; 10: 714-725. doi: 10.4236/ce.2019.104053.

19.	 Hernández Vázquez Fj. Physical Education teachers’ attitudes towards educational inclusion: 

a review. Apunts, Educ. fís. deport. 2011; (103):24-30. https://www.raco.cat/index.php/ApuntsEFD/ 

article/view/248125

20.	 Peñas Felizola oL, Parra Esquivel, El niño con discapacidad: elementos orientadores para su inclu-

sión so- cial. Salud Uninorte. 2015; 31 (2), 329-346. http://dx.doi.org/10.14482/sun.31.2.6611.

21.	 Caus Pertegaz, N, Santos ortega, E, Blasco Mira, j, Vega Ramírez, L, Mengual Andrés, S, yangüez 

Luque,

22.	 E. Procedimiento de actuación ante la inclusión de alumnado con discapacidad en el área de 

educa- tion física (PAIADEF). Apunts, Educ. fís. deport. 2013; (112):37-45. http://www.redalyc.org/

articulo. oa?id=551656909003.

23.	 González López I, Macías García D. Lifelong learning as a tool to improve physical education tea-

chers’ intervention with students with disabilities. Challenges. 2017;0(33): 118-122. https://recyt.

fecyt.es/index.php/retos/article/view/55056.

24.	 Hall-López jA, ochoa-Martínez Py. Gender gap in the participation of physical education motor tasks. 

Retos. 2023 0(48): 298-

25.	 303. https://doi.org/10.47197/retos.v48.96976

26.	 Cáceres Zúñiga F, Granada Azcárraga M, Pomés Correa M. Inclusion and play in early childhood. Rev. la-

tinoam. educ. inclusiva. 2018;12(1): 181-199.https://doi.org/10.4067/S0718-73782018000100012.

3.	 World Health organization (WHo) [cited 7 Apr 2019]. World report on disability. Dis- ponible from: 

http://www.who.int/disabilities/world_report/2011/en/

4.	 Wang j, Sung V, Carew P, Burt RA, Liu M, Wang y, Afandi A, Wake M. Prevalence of Childhood 

5.	 Hearing Loss and Secular Trends: A Systematic Review and Meta-Analysis. Acad Pediatr. 

2019;19(5):504-514. doi: 10.1016/j.acap.2019.01.010.

6.	 Kitterick PT, Lucas L, Smith SN. Improving health-related quality of life in single-sided deafness: a 

syste- matic review and meta-analysis. Audiol Neurootol. 2015; 20(1),79-86. doi: 10.1159/000380753.

7.	 Smits-Engelsman B, Henderson S, Michels C. The assessment of children with Developmental 

Coordina- tion Disorders in the Netherlands: The relationship between the Movement Assessment 

Battery for

8.	 Children and the Körperkoordinations Test für Kinder. Hum Mov Sci. 1998; 17(4): 699-709. https:// doi.

org/10.1016/S0167-9457(98)00019-0.

9.	 McLennan N, Thompson j. Quality physical education (efc): a guide for policy makers: united na-

tions educational, scientific and cultural orga- nization (unesco). 2015. https:// unesdoc.unesco.

org/ark:/48223/pf0000231340.

10.	 Worldhealthorganization(WHo) [cited 16 Jan 2016]. Child development in early childhood and disa-

bility. Disponible en: http://apps.who.int/iris/bitstream/handle/10665/78590/9789243504063_ 

spa.pdf;jsessionid=F84A50ECE6759A1226EC585D87F9D5F4?sequence=1.

11.	 Melo de Souza R, Lemos Macky A, da Silva Toscano CF, Raposo Falcão MC, Ferraz KM. Postural 

control assessment in students with normal hearing and sensorineural hearing loss. Braz. j. otorhi-

nolaryngol. 2015; 81( 4 ): 431-438. http://dx.doi.org/10.1016/j.bjorl.2014.08.014.

12.	 Ebrahimi A-A, Movallali G, jamshidi A-A, Rahgozar M, Haghgoo HA. Postural Control in Deaf 

Children.

13.	 Acta Med Iran. 2017; 55(2):115-122. http://acta.tums.ac.ir/index.php/acta/article/view/5657.

14.	 Walicka-Cupryś K, Łukasz P, Czenczek E, Truszczyńska A, Drzał-Grabiec j, Zbigniew T, Tarnowsk, 

A. Ba- lance assessment in hearing-impaired children. Res Dev Disabil. 2014;(35):11,2728-2734. 

https://doi. org/10.1016/j.ridd.2014.07.008.

http://www.jstor.org/stable/26235019
http://www.raco.cat/index.php/ApuntsEFD/
http://dx.doi.org/10.14482/sun.31.2.6611
http://www.redalyc.org/articulo
http://www.redalyc.org/articulo
http://www.who.int/disabilities/world_report/2011/en/
http://apps.who.int/iris/bitstream/handle/10665/78590/9789243504063_
http://dx.doi.org/10.1016/j.bjorl.2014.08.014
http://acta.tums.ac.ir/index.php/acta/article/view/5657


Educat ional  s t rategy  us ing the  Mexican 
s ign  language to  improve motor 
coord inat ion  development  in  ch i ldren 
wi th  hear ing  d isabi l i t ies

Abel  A lber to  Carmona López , 
Paul ina  Yesica  Ochoa-Mar t ínez , 
Jav ier  Ar turo  Hal l-López , 
Mara  Michel l  Mora les  Ramírez , 
Edgar  Ismael  A larcón Meza, 
Pedro  Sáenz-López Buñuel , 
Cr is t ina  Conde Garc ía

Vol. 39(1), 2023
Barranquilla (Col.) 

Vol. 39(1), 2023
Barranquilla (Col.) 

Educat ional  s t rategy  us ing the  Mexican 
s ign  language to  improve motor 
coord inat ion  development  in  ch i ldren 
wi th  hear ing  d isabi l i t ies

Abel  A lber to  Carmona López , 
Paul ina  Yesica  Ochoa-Mar t ínez , 
Jav ier  Ar turo  Hal l-López , 
Mara  Michel l  Mora les  Ramírez , 
Edgar  Ismael  A larcón Meza, 
Pedro  Sáenz-López Buñuel , 
Cr is t ina  Conde Garc ía

37.	 Ochoa-Martínez Py, Hall-López JA, Carmona López A, Reyes Castro Z, Sáenz-López Buñuel P, Conde 

Gar- cía C. Comparative analysis of the effect of physical education program of motor age equivalent 

in children with hearing disability. Challenges. 2019; 0(35): 310-313. https://recyt. fecyt.es/index.

php/retos/article/view/67190.

38.	 Budde H, Voelcker-Rehage C, Pietraßyk-Kendziorra S, Ribeiro P, Tidow, G. Acute coordinative exer-

cise improves attentional performance in adolescents. Neurosci. Lett. 2008;441(2):219-223.

39.	 Xuan X, Li-Na Z, Xiao-xiao D, Wei W, jun y, Ai-Guo C. Aerobic Exercise Intervention Alters Executive 

Function and White Matter Integrity in Deaf Children: A Randomized Controlled Study. Neural 

Plast. 2018; 2018;1-8. https://doi.org/10.1155/2018/3735208.

40.	 Hall-López J, Ochoa-Martínez P, Zúñiga Burruel R, Alarcón Meza E, Macías Castro R, Sáenz-López 

Buñuel

41.	 P. Moderate-to-vigorous physical activity during recess and physical education among Mexican ele- 

mentary school students. Retos. 2017; 0(31):137-139. https://recyt.fecyt.es/ index.php/retos/arti-

cle/view/49640.

42.	 Hall-López jA, ochoa-Martínez Py, Alarcón-Meza EI, Teixeira AM. Physical activity assessed in phy-

sical education class in high school students with and without disabilities before and during the 

CoVID-19 pandemic. Challenges. 2022; 0(43):447-451. https://recyt.fecyt.es/index.php/retos/arti-

cle/ view/89497.

43.	 Ochoa-Martínez P. Experiencia didáctica en educación física para la mejora de actitudes hacia la dis-

capacidad auditiva en futuros profesionales de la actividad física y deporte (Teaching experience in 

physical education to improve attitudes towards hearing impairment in future professionals of phy-

sical activity and sport). Retos; 2021(40):174-179. https:// doi.org/10.47197/retos.v1i40.81296.

44.	 Ochoa-Martínez Py, Hall-López jA, Teixeira AM. Physical activity during school recess and physical 

edu- cation among deaf school children. Revista Brasileira de Educação Especial; 2022;28(e0112): 29-

56. https://doi.org/10.1590/1980-54702022v28e0112.

45.	 Ochoa-Martínez Py, Hall-López jA, Alarcón-Meza EI, Teixeira AM. Evaluation of beliefs towards the 

care of hearing impaired people in distance practices of Physical Education of university students 

during the CoVID-19 pandemic. Challenges. 2022; 0(43):713-718. https://recyt. fecyt.es/index.

php/retos/article/view/89529.

27.	 Loredo Martínez Nydia, Matus Miranda Reyna. Successful communication interventions for heal-

th care in people with hearing impairment. Enferm. Univ. 2012; 9(4):57-68. http://www.scielo.org. 

mx/scielo.php?script=sci_arttext&pid=S1665-70632012000400006&lng=en.

28.	 ochoa-Martínez Py. Physical education in hearing impaired children. Editorial de la Universidad 

Autónoma de Baja California. Mexico; 2022. https://libreriauabc.com/products/educacion-fisi-

ca-en-ni- nos-con-discapacidad-auditiva.

29.	 Caballero-Morales So, Trujillo-Romero F. 3D Modeling of the Mexican Sign Language for a Speech-

to-Sign Language System. Comp. y Sist. 2013; 17(4), 593-608.http://www.scielo.org.mx/scielo.

php?script=s- ci_arttext&pid=S1405-55462013000400012&lng=en&tlng=en.

30.	 Patiño-Giraldo, LE. Conceptualization of spatial notions in non-hearing children. Revista Latinoa- 

mericana de Ciencias Sociales, Niñez y Juventud. 2011;9(2):885-897. http://www.redalyc.org/articu-

lo. oa?id=77321592026.

31.	 Puri KS, Suresh KR, Gogtay Nj, Thatte UM. Declaration of Helsinki, 2008: implications for stakehol-

ders in research. J. Postgrad. Med. 2009; 55(2):131-134. doi: 10.4103/0022-3859.52846.

32.	 Thomas jR, Nelson jK, Silverman S, Silverman Sj. Research Methods in Physical Activity (6th ed.). 

Cham- paign, Ilinois: Human Kinetics; 2001. http://www.humankinetics.com/researchmethod-

sinphysica- lactivity6e.

33.	 Serafín De Fleischmann ME, González Pérez R. Hands with voice dictionary of Mexican sign langua-

ge. An indispensable tool to learn sign language. Consejo Nacional para Prevenir la Discriminación 

(CoNAPRED) Mexico; 2011. https://www.conapred.org.mx/index.php?contenido=do- cumento&i-

d=261&id_opcion=&op=215.

34.	 Secretaría de Educación Pública (SEP). orientaciones para la atención educativa de alumnos sordos 

que cursan la Educación Básica, desde el Modelo Educativo Bilingüe-Bicultural. Mexico; 2012. ht-

tps:// www.educacionespecial.sep.gob.mx/2016/index_disca.html.

35.	 Kiphard Bj, Schilling F. Korperkoordinationstest für Kinder. Weinheim:Beltz Test GmbH; 1974.

36.	 ochoa-Martínez P, Hall-López j, Carmona López A, Morales Ramírez M, Alarcón Meza E, Sáenz-

Lopez Buñuel P. Effect of an Adapted Program of Physical Education in Children with Hearing 

Disability on Motor Coordination. MHS. 2019;16(2):1-1. https://www.revistas.una.ac.cr/in-

dex.php/mhsalud/ article/view/11980.

http://www.scielo.org/
http://www.scielo.org.mx/scielo.php?script=s-
http://www.scielo.org.mx/scielo.php?script=s-
http://www.scielo.org.mx/scielo.php?script=s-
http://www.redalyc.org/articulo
http://www.redalyc.org/articulo
http://www.humankinetics.com/researchmethodsinphysica-
http://www.humankinetics.com/researchmethodsinphysica-
http://www.conapred.org.mx/index.php?contenido=do-
http://www.educacionespecial.sep.gob.mx/2016/index_disca.html
http://www.revistas.una.ac.cr/index.php/mhsalud/
http://www.revistas.una.ac.cr/index.php/mhsalud/


Vol. 39(1), 2023
Barranquilla (Col.) 

Educat ional  s t rategy  us ing the  Mexican 
s ign  language to  improve motor 
coord inat ion  development  in  ch i ldren 
wi th  hear ing  d isabi l i t ies

Abel  A lber to  Carmona López , 
Paul ina  Yesica  Ochoa-Mar t ínez , 
Jav ier  Ar turo  Hal l-López , 
Mara  Michel l  Mora les  Ramírez , 
Edgar  Ismael  A larcón Meza, 
Pedro  Sáenz-López Buñuel , 
Cr is t ina  Conde Garc ía

46.	 Ochoa-Martinez Py. Pedagogical Strategies for Gross and Fine Motor Skills Learning Through 

Physical Education: Intervention in Students with Hearing Impairment. Revista Brasileira de 

Educação Especial; 2020; 26(4), 567-570. https://doi.org/10.1590/1980-54702020v26e0063.

47.	 Ochoa-Martínez Py. Physical education in school children with partial or complete hearing loss to 

im- prove gross motor skill development. Revista Espacios; 2020: 41(46):1-10. doi:10.48082/espa- 

cios-a20v41n46p01.


