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ABSTRACT: Low vision is a type of visual impairment that can influence the child’s functionality and cause important changes in
the acquisition of motor skills during childhood. The objective of this paper was to evaluate the reliability aspects in the adaptation
of the Developmental Motor Scale (PDMS) for children with low vision, from 7 to 10 years of age. Twenty-two children with low
vision (+ 9.12 years) participated in the study. The scale was adapted in four stages. To analyze the agreement between the judges’
answers, the agreement index (= 80%) was used, and for the reliability of the adaptations the inter-rater and retest analysis was
used (Intraclass Correlation Coefhicient). The results showed that the agreement rate between the judges was 280% in the second
round of adaptations, which showed excellent reliability in the inter-rater analysis (ICC=1,000) and in the retest test (ICC=0,990)
for the motor age, and excellent inter-rater reliability (ICC=1,000) and in the retest test (ICC=0.997) for the motor quotient. The
PDMS was adapted and presented good methodological reliability. Thus, its adaptation will allow the correct use of the instrument
in children with low vision, determining the most accurate functional/motor diagnosis of motor alterations in this population.

KEYWORDS: Special Education. Vision disturbances. Child. Rating Scale. Adaptation.

RESUMO: A baixa visao é um tipo de deficiéncia visual que pode influenciar na funcionalidade da crianca e ocasionar alteragoes
importantes na aquisi¢io das habilidades motoras na infincia. O objetivo deste artigo foi avaliar os aspectos de confiabilidade na
adaptacdo da Escala de Desenvolvimento Motor (EDM) para criangas com baixa visao, dos 7 aos 10 anos de idade. Participaram
do estudo 22 criangas com baixa visio (+ 9,12 anos). A adaptagio da escala ocorreu em quatro etapas. Para analisar a concordancia
entre as respostas dos juizes, foi utilizado o indice de concordancia (> 80%) e, para a confiabilidade das adaptagoes, utilizou-se a
andlise inter-avaliador e reteste (Coeficiente de Correlagio Intraclasse). Os resultados demonstraram que o indice de concordancia
entre os juizes foi 280% na segunda rodada de adaptagoes, as quais mostraram excelente confiabilidade na andlise interavaliadores
(CCIz1,000) e no teste reteste (CCI20,990) para a idade motora, e excelente confiabilidade interavaliadores (CCI=1,000) e no
teste reteste (CCI20,997) para quociente motor. A EDM foi adaptada e apresentou boa confiabilidade metodoldgica. Assim, sua
adaptagdo permitird o uso correto do instrumento em criangas com baixa visao, determinando o diagndstico funcional/motor mais
preciso das alteragoes motoras nessa populagio.

PALAVRAS-CHAVE: Educacao Especial. Disttrbios da visio. Crianca. Escala de avaliagio. Adaptagio.
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1 INTRODUCTION

Vision is extremely important in capturing information from the environment, being
fundamental to the child development process (World Health Organization [WHO], 2013).
Visual disorders generate a decrease in exteroceptive information, presenting itself in a reduced
form and causing the restriction of motor experiences (Santos, Passos, & Rezende, 2007).

Children with low vision show qualitative and quantitative differences in the
acquisition of motor skills when compared to children with normal vision (Uysal & Diiger,
2011). In addition, alterations in gross and fine motor skills are observed (Bouchard &
Tétreault, 2000), orthostatic balance, speed of postural adjustment (Matos, Matos, & Oliveira,
2010) and gait parameters (Hallemans, Ortibus, Meire, & Aerts, 2010).

The motor development of children with low vision can be satisfactory with motor
intervention programs and physical activities (Houwen, Visscher, Lemmink, & Hartman,
2009; Jazi, Purrajabi, Movahedi, & Jalali, 2012). For that, a careful evaluation with adapted
instruments and tasks in order to identify the child’s motor development level is important.

In Brazil, the instrument for assessing motor performance, called Movement
Assessment Battery for Children-2 (MABC-2), was adapted, and the modifications were
validated for children with low vision from 7 to 10 years of age (Bakke, Sarinho, & Cattuzzo,
2017). In the Netherlands, the Test of Gross Motor Development (TGMD-2) (Houwen,
Hartman, Jonker, & Visscher, 2010) was adapted for children with low vision from 6 to 12
years old. In the studies conducted by Schmitt and Pereira (2014, 2016), the authors made
cubes with luminous stimulus and high contrast (black and white) to help categorize the
motor actions of children with low vision. However, it is observed that the adapted MABC-2
(Bakke, Sarinho, & Cattuzzo, 2017) - the only adapted instrument that had its modifications
validated for Brazilian children with low vision - aimed at the analysis of motor performance.
The scale encompasses important domains, but which refer only to manual dexterity, pointing
and receiving, as well as balance, which indicates the need for adaptation to broader motor
development evaluation instruments.

In this sense, this study aims to contribute to this area of interest by adapting another
evaluation tool for children with low vision that identifies motor age in various psychomotor
aspects, such as the Motor Development Scale (PMDS) (Rosa Neto, 2015), validated in
Brazil. The adaptation of this scale will establish appropriate strategies and conduct for the
rehabilitation of visually impaired children, in addition to their inclusion in their environmental
context. In this perspective, the objective of this study was to evaluate the aspects of reliability
in the adaptation of the Motor Development Scale (PMDS) for children from 7 to 10 years of
age with low vision.

2 METHODS

This is a methodological study of adaptation of instruments, approved by the Research
Ethics Committee (2.152.730/2017). For the process of adapting the PDMS, three children
with low vision participated, with an average age of 105.7 months (+8.08). Nineteen children
with low vision, eleven girls, with an average age of 110.8 months (+9.23), participated in the
process of reliability of the adaptations. These belonged to different schools specializing in
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the care of visually impaired children in the 77idngulo Mineiro, located in the state of Minas
Gerais, Brazil and in the interior of Sao Paulo, Brazil. The sample selection was intentional and
children with neurological disorders, orthopedic alterations, behavioral problems and hearing
loss were not included.

PDMS’s adaptation was authorized by the author, Professor Francisco Rosa Neto.
Initially, three children with low vision were evaluated with the original PDMS to obtain their
responses to the applied motor tests (pre-test). The adaptation took place in four stages (Figure 1).

.. . Pre-test: evaluation in 3
Stage I Original PDMS J Pilot tests children with low vision.
—_
Identify the Suggestions for
Stage I difficulties of preliminary material Neyv construct sent to 5
—>| perceptionand > . —> judges of that area
understanding to adaptations. (20 days for analysis).
perform motor
tests.
Stage III Analysis of Calculation of the New New construct
—| the judges’ N concordance index of adaptations resent to 5 area
answers the 5 judges. Response considered for judges
. level of agreement was judges’ (20 day§ for
<80%. evaluation. analysis).
Stage IV Analysis of Calculation of the Version with the final
—>{ thejudges’ || concordance index of the 5 adaptations of PDMS.
answers. judges. Response level of
agreement was >80%

Figure 1. Flowchart of the process of adapting the PDMS for children with low vision from 7

to 10 years of age.
Source: Elaborated by the authors.

The first stage consisted of the footage analysis by four researchers with experience in
the application of the scale and in the rehabilitation of children with low vision, in which they
identified and recorded, by consensus, the greatest difficulties observed during the performance
of the PDMS tests. In the second stage, preliminary adaptations were proposed in some PDMS
tests (fine motor skills, global motor skills, body scheme, spatial and temporal organization)
in order to favor the understanding and visual perception of the tests, without detracting from
the original test proposed by the author. The adaptations were presented in tables and sent
with guidance on the evaluation of adaptations to five other judges with previous experience
in the area of visual impairment and child rehabilitation. The judges should mark 7 agree “A”
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or [ do not agree “NA” in each test presented. If the answer was negative, they should suggest a
new adaptation. The third stage consisted of analyzing the responses of the five judges; in this
case, some did not agree and suggested new adaptations. These adaptations were accepted by
the researchers and a new table was prepared and sent back to the same judges, following the
previous criteria. In the fourth stage, the judges sent small suggestions and an agreement was
reached between them in the amount of 280% (Polit & Beck, 20006).

The adaptations of PDMS materials were mainly related to the use of color contrasts
and textures of objects (black, white, yellow, colored glue, white masking tape and black
non-slip tape, among others), lighting (luminaire with 60W lamp), suitable materials and of
common use for visual impairment (such as pencil 6B).

At the end of the adaptations, the reliability of the adapted PDMS was applied,
through the evaluation of 19 children with low vision by two evaluators simultaneously. After
15 days, the same children were reevaluated by a single evaluator, in order to increase the
reliability of the instrument.

For the statistical analysis of inter-rater reliability and test-retest, the Intraclass
Correlation Coefficient (ICC) was used. These analyzes were performed in the calculations of
the motor age of each task, in the general motor age, in the motor quotients of each task and
in the general motor quotient. The significance level of p<0.05 was considered.

3 ResuLrs
Table 1 shows the sequence of agreement between the judges to adapt the scale.
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Based on the agreement between the judges in the adaptation process, the construction
of materials adapted from the PDMS began (Figure 2).

A B

Figure 2. Image of the instrument and the final adaptations of the PDMS.
Legend: Image of the original instrument (A) and the final adaptations (B) of PDMS.

When analyzing the motor age and general motor age scores, excellent inter-rater
reliability (ICC=1,000) and test-retest (ICC20.990) is noted in all motor tasks (p=0.001). At
motor ages IM2, IM5 and IM6, the variance was zero, that is, the evaluators” scores were the
same in these motor tasks (Table 2).

In the analysis of the motor quotients and general motor quotient, the values were
also excellent in the inter-rater reliability (ICC>1,000) and in the test-retest (ICC=0.997) in
all motor tasks of the scale (p=0.001). In QM6, the variance was zero, that is, the evaluators’
score was the same in this motor test (Table 3).
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4 DISCUSSION

The outcomes of the adaptations of the PDMS for children with low vision from 7
to 10 years of age showed that the modifications made to the instrument were suitable for the
tests’ batteries, in view of the good agreement index among the judges.

The study methodology adopted strict criteria to evaluate the adaptations made in the
motor tests of the instrument’s test batteries. Note that clinical observation is very important
for the adaptation of instruments; however, it must be accompanied by the opinion of judges,
a fundamental resource, which considerably influences the generation of appropriate items for
the construction of scales (Keszei, Novak, & Streiner, 2010; Streiner & Norman, 2008). This
care and rigor resulted in agreement between them, in more than half of the battery tests, in
the first phase of the adaptations.

Regarding the test batteries, the experts disagreed, mainly in the global motricity and
in the body scheme. It is important to note that skills such as walking, jumping and leaping are
directly linked to visual perception (Rosa Neto, 2015); thus, children with low vision may have
deficits in these psychomotor aspects (Bouchard & Tétreaut, 2000; Uysal & Duger, 2011).

The same occurred with the body scheme, as children with low vision may have
an impaired sense of the body and have difficulties in relating to spaces, objects and people
around them (Boato, 2012). The judges recommended changes related to the presentation of
the task so that it was performed close to the child’s face. This suggestion resulted in a better
understanding of the tasks by children with visual impairments.

In the second phase of the adaptations, the researchers responded to the judges’
suggestions in the test batteries, resulting in good agreement among them, allowing the
adaptation of the instrument for children with low vision, with the reliability being tested.
The literature points out that evaluation instruments are useful when they present scientifically
robust results, demonstrating good quality of their psychometric properties (Cano & Hobart,
2011; Coluci, Alexandre, & Milani, 2015; Souza, Alexandre, & Guirardello, 2017).

In some test batteries, the children did not have difficulties in understanding how
to perform the motor tests of PDMS, as was observed in the tests of balance and laterality,
in which there were small adjustments due to low vision. In this case, in the motor balance
tests, the child could feel the movement in the evaluator, since, laterally, he/she could feel the
object before the task was performed. Thus, it can be considered that the simplification of the
environment and the task eliminates the excess of information and can assist children in the

good performance of the skill (Topor, 2014).

Another highlight regarding the agreement of the judges, in the two rounds of
adaprtation, was the batteries of spatial organization, fine motor skills and temporal organization.
In the spatial organization, adaptations were necessary only in the 11-year-old motor test
(position of three objects), in relation to the color contrast of the cubes. In fine motor skills,
adjustments were necessary in the motor tests of 6 and 10 years old (labyrinth and circle with
the thumb). Finally, in the temporal organization, adaptations were made in stages 2 and 3 of
the motor tests from 6 to 11 years old regarding the color contrast and high relief of the figures
presented to the children during the tests.

Rev. Bras. Ed. Esp., Bauru, v.26, n.3, p.287-302, Jul.-Set., 2020 299



SANTOS, M.C.S. et al.

Some simple adaptations were necessary, since children with low vision have
difficulties related to the ability to organize temporal space (Rosa Neto, 2015) and fine motor
skills, the ability being coordinated by the visual-motor action, limited in visual impairment
(Haddad, 2006). Thus, the test batteries were adapted in a similar way to other modifications
made in motor tests applied to children with low vision, from 7 to 10 years of age, as in the
study by Bakke, Sarinho and Cattuzzo (2017) with the adaptation of MABC-2. The modified
materials included the child’s use of touch, color contrast, approximation of the evaluator
for demonstration of the task, increased line and drawing thickness. This shows the ease of
adaptation of these instruments for children with low vision, in addition to the simplicity in
the reproducibility of the tests, which should encourage researchers to adapt motor evaluation
instruments for this population, in view of the scarcity in the literature and the importance in
terms of accurate diagnosis of alterations in motor development.

The motor tests with the greatest disagreement among the evaluators were related to
the batteries of tests of global motricity and body scheme. In global motricity, adaptations were
necessary at the ages of 6, 7, 10 and 11 (walking in a straight line, lame foot, lame foot with
wooden rectangle and jumping on a chair, respectively).

In the body scheme, the tests were adapted in the age range of 2 to 5 years old
(imitation of simple gestures) and from 6 to 11 years old (speed test). In low vision, loss of
visual acuity compromises the field of vision, decreasing the ability to perceive objects, the
location, distance and depth of objects, causing alterations in spatial orientation (Sdnchez,
1994). The visual function can be optimized with simple modifications such as the use of color
contrast, increasing the size of objects, lighting the task, reducing the distance between the
work area and the object to be manipulated, in addition to using the remaining senses (touch
and hearing) (Bakke, Sarinho, & Cattuzzo, 2017; Houwen et al., 2010; Schmit & Pereira,
2014, 2016). These adjustments were necessary in the process of adapting the PDMS and
helped the children to understand and perform the tasks.

The adaptations made in the PDMS resulted in good inter-rater reliability and
test retest, which can assist in the reproducibility of the study in future research, since the
reliability of the results allows a safe evaluation with intervention processes (Coluci, Alexandre,
& Milani, 2015). PDMS is an instrument that assesses all psychomotor aspects in childhood
(Rosa Neto, 2015). Its adaptation for children with low vision from 7 to 10 years of age will
allow the correct use of the instrument for this specific population, will be able to determine
the most accurate functional/motor diagnosis of motor alterations in low vision and assist in
the appropriate intervention procedures for professionals of the area, in order to favor the full
inclusion of these children in the environmental context and tasks in their daily routine. The
adapted PDMS showed good reliability, so it is indicated for the evaluation of children with

low vision from 7 to 10 years of age.

5 CONCLUSION

Considering the good methodological reliability obtained, PDMS was adapted for
children with low vision from 7 to 10 years of age. PDMS is an instrument that evaluates all
psychomotor aspects in childhood (Rosa Neto, 2015). Its adaptation allows the correct use of
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the instrument in children with low vision, in order to determine the most accurate functional/
motor diagnosis of motor alterations in this population, assist in appropriate intervention
procedures for professionals in the area and favor the full inclusion of these children in the
context environmental and tasks in their daily routine.

Research in the area such as the adaptation of the Movement Assessment Battery
for Children-2 (MABC-2) (Bakke, Sarinho, & Cattuzzo, 2017) of the Test of Gross Motor
Development (TGMD-2) (Houwen et al., 2010), as well as in studies by Schmitt and Pereira
(2014, 2016) demonstrated that adaptations related to color adjustment, contrast, lighting,
space or distance and time can facilitate the performance of children with low vision in the
performance of a motor task, which consequently will allow their motor skills to be properly
characterized.

Thus, instruments for evaluating motor development assist in detecting possible
alterations and collaborate in the process of motor stimulation of children with visual
impairment. Adaptations in the environmental and task context are essential to allow an
accurate evaluation in this population.
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