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Abstract

The second version of the Schedule of Growing Skills (SGS-II) was standardized using a
sample of 348 UK children, ages 0 to 5 years. It examined ten psychomotor development
areas in 14 age ranges. The Portuguese version of SGS-II was published in 2003, re-edited
in 2011, and re-published in 2012, but its psychometric properties remained untested. The
aim of this study was to evaluate the psychometric properties of the Portuguese version
of SGS-II, comparing them with the results of the UK version.

A sample of 364 Portuguese children, 193 boys and 172 girls, with an average age of
34.45 months (+18.62) was assessed with the SGS-II. The results have shown suitable
psychometric properties of the SGS-II Portuguese version, adequate for the screening
of children development. The internal consistency coefficients ranged from adequate
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to excellent (>.7) and similar correlation results among the scale’s versions (English and

Portuguese) were positive, high, and significant.

Keywords: psychomotor development; children; measures; psychometric properties;
reliability

Propriedades psicométricas da escala de avaliagdo das competéncias no desenvol-
vimento infantil II - schedule of growing skills II (SGS II): Versiao Portuguesa

Resumo

A segunda versdo da Escala de Avaliagdo das Competéncias no Desenvolvimento Infantil
Schedule of Growing Skills (SGS-II) foi padronizada no Reino Unido, utilizando uma
amostra de 348 criancas, dos 0 aos 5 anos. A escala avalia dez dreas de desenvolvimento
psicomotor em 14 faixas etdrias. A versdao em Portugués da SGS-II foi publicada em 2003,
reeditada em 2011 e em 2012, sem avaliagdo das qualidades psicométricas. O objetivo
deste estudo foi avaliar as qualidades psicométricas da versdo portuguesa, comparando-
-as com os resultados da versdo original. Uma amostra de 364 criangas portuguesas, 193
meninos e 172 meninas, com idade média de 34.45 meses (+18.62) foi avaliada com a
SGS-II. Os resultados mostraram que a versao portuguesa da SGS-II tem propriedades
psicométricas adequadas ao rastreio do desenvolvimento infantil, com coeficientes de
consisténcia interna adequados e excelentes (>0.7), sendo semelhantes aos obtidos a partir

dos estudos de confiabilidade realizados na versao inglesa.

Palavras-chave: desenvolvimento psicomotor; criangas; avaliacao; propriedades psico-

métricas; fiabilidade

INTRODUCTION

Psychomotor development is a dynamic and continuous process that relies on

the interaction of genetics and environment factors (Fonseca, 2005; Matos, 2009;

Diregdo-Geral da Saude, 2013). Growth and development are excellent mark-

ers of a child’s general well-being and are crucial for health over the life span

(Anderson et al., 2003; Clayden & Lissauer, 2017). As children grow changes in

posture, locomotive, manipulative, visual, hearing, language, speech, cognitive
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and social competences are expected. Despite some variation exists in the rate of
these changes, significant deviation could reflect problems in the psychomotor
development. Concerning these occurrences, the American Academy of Pediatrics
recommends that all children have integrated developmental surveillance and
screening programs (Committee on Children with Disabilities, 2001; LaRosa &
Glascoe, 2009) to ensure early intervention that might minimize the negative
consequences of delayed or disordered development.

Some studies suggest that approximately 71% of psychomotor development
assessments are made based solely on clinical judgment, without using any stand-
ardized screening tool, and that this might compromise the results” accuracy. Of
these, 50% use informal checklists, and only 23% use validated screening instru-
ments (Sand et al., 2005).

Psychomotor development screening should be a systematic process that enables
the early identification of possible delays or disorders. To this end, the instrument
used must be valid and reliable, and should take into account all relevant areas of
development in order to provide accurate and measurable results. Indeed, these
kinds of instruments should be culturally adapted to avoid misunderstanding
results (Early Head Start National Resource Center, 2001). Moreover, the instru-
ment should also be quick and easy to use.

There are several instruments that provide information about the quality of
children psychomotor development (Bellman et al., 2012; Frankenburg et al.,
1990). The results of the psychometric properties of the Schedule of Growing
Skills IT (SGS-II) (Bellman et al., 2012) have shown that this is a valid and reli-
able developmental screening tool (Bellman, Lingam, & Aukett, 1996). The final
output of this scale is expressed in a development age in nine different areas
(Passive Posture, Active Posture, Locomotion, Manipulation, Visual, Hearing
and Language, Speech and Language, Interactive Social, Self-Care Social and
Cognition) that vary according to child’s chronological age (Bellman et al.,,
2012; Shevell et al., 2003). According to the results, a child may be classified as
having an adequate or delayed development. English version of SGS-II reliability
was calculated according to the Cronbach alpha procedures with a sample size
of 348 children (Bellman et al., 2012). The majority of the scales revealed high
reliability scores, with lower values matched in “Passive Posture Control” (.61)
and in “Active Postural Control” (.88). The researchers explained these lower
values of Cronbach alpha owing to the small age range (0-6 months and 0-12
months, respectively).

The Portuguese version of SGS-II was first published in 2003, reedited in
2011 and published afterward in 2012. As far as it is known, the translation and
adaptation to Portuguese was in charge of Rocha, Machado and Ferreira with
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the supervision of Andrada and Folha, (Bellman et al., 2012), two paediatric
specialists (doctor and nurse, respectively). However, until now, it has not been
standardized. Since an instrument’s validity and reliability can be affected by
several factors, among them cultural differences and the quality of the translation
(Early Head Star National Resource Center, 2001) the purpose of this study was
to analyse the Portuguese version of SGS-II's psychometric properties (Bellman,
Lingam, & Aukett, 2012). The SGS-II validity is an important issue to ensure an
accurate screening of atypical situations, according to the child’s psychomotor
profile, which may enable an early intervention.

METHODS

The sample included 364 children from birth to 5 years old (34.44 + 18.63), 193
boys and 171 girls, assessed at two health units of the Child Health Surveillance
consultation and a day-care centre. Every child in the sample met the following
inclusion criteria: i) having the authorization of the health-care unit’s director; ii)
being from 0 to 60 months old; iii) having an informed consent signed by the child’s
primary caregiver and iv) absent of present diagnostic of developmental disorders.
All participants were informed in advance about all procedures and risks to which
they would be subjected during the tests, and signed a consent in accordance with
the Helsinki Declaration (UNESCO, 2006).

MATERIALS

Developmental screening was carried out using the Portuguese version of SGS-II
(2012). The main purpose of this scale is to measure child development with a
simple and reliable procedure suitable for screening atypical situations. Moreover,
this scale can also be used to follow changes in a child development at different
moments of evaluation.

SGS-II includes a total of 179 items that examines nine key areas (scales) that
vary according to the child’s age: i) Passive Posture (PP: 0-6 months), items 1
to 9; ii) Active Posture (AP: 0-12 months), items 10 to 21; iii) Locomotor (LO:
9-60 months), items 22 to 41; iv) Manipulative (MA: 0-60 months), items 42 to
69; v) Visual (VI: 0-60 months), items 70 to 89; vi) Hearing and Language (HL:
0-60 months), items 90 to 110; vii) Speech and Language (SL: 0-60 months),
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items 111 to 132; viii) Interactive Social (IS: 0-60 months), items 133 to 156;
ix) Self-Care Social (SC: 6-60 months), items 157 to 179 divided into 14 age
bands. It is also possible to assess a cognitive area (COG: 3-60 months) using
relevant items of the nine key areas (sum of items 55 to 69 of manipulative
area, plus 76 to 88 of visual area, plus item 143, 144, 150, 152, 155 and 156 of
interactive social area).

Reliability studies of the original version of SGS-II used a sample of 348 chil-
dren. Table 1 shows the results of the internal consistency study using Cronbach’s
alpha coefficient.

Table 1
Internal Consistency Coefficients of SGS-II's UK Version — Cronbach’s alpha
Scales/Key Areas a Max Mean SD SE,,
Passive Posture .61 9 8.93 0.40 0.25
Active Posture .88 12 11.44 1.64 0.57
Locomotor .96 20 12.79 6.19 1.24
Manipulative .96 28 18.54 7.67 1.53
Visual 92 20 15.11 4.51 1.28
Hearing and Language .93 21 13.84 5.45 1.44
Speech and Language .95 22 14.70 6.39 1.43
Interactive Social .95 24 17.75 6.14 1.37
Self-Care Social .93 23 14.82 6.17 1.63
Cognitive .97 34 20.13 11.20 1.94
n=348

Assessments began after the Ethics Commission of the Tras-os-Montes e Alto
Douro’s Hospital approval of this study. Each child was assessed individually,
and parents were encouraged to remain with their child in the room to provide
confidence and security. The items were administered according to SGS-II's User’s
Guide instructions, by a psychomotor therapeutic and a kindergarten teacher, both
well-trained persons in the procedures of this scale. Whenever the results of the
examination suggested a possible developmental delay or disorder, the child was
referred to a specialist for further assessment.

Statistical analysis was carried out in SPSS version 20.0, and the significance
level was set at .05. Data distribution analysis was made using Kolmogorov-Smirnov
test. Afterwards, the basic features of the data were studied, and central tendency
measures and dispersion measures were computed for the numerical variables. For
the categorical variables, percentages and frequencies were calculated. Internal
consistency was assessed using Cronbach’s alpha. Spearman’s rho coefficient was
used to analyse correlations between the scales.
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RESULTS

Regarding the sample distribution according to age, there are more boys than
girls in all age groups (Table 2) except in the two younger ones.

Table 2
Portuguese Sample Distribution by Age Group (Years), Gender, and Age in Months
naer
Age group N Age Amplitude Male fende Female
Mean+SD (months) (months)
N (%) N (%)
<lyearold 54 5.89 +3.66 1-11 21 (38.9%) 33 (61.1%)
1 year old 54 16.93 + 3.64 12-23 26 (48.1%) 28 (51.9%)
2 years old 73 28.47 £3.29 24-35 42 (57.5%) 31 (42.5%)
3 years old 71 41.51 £ 3.68 36-47 41 (57.7%) 30 (42.3%)
4 years old 73 52.66 + 3.66 48-59 39 (53.4%) 34 (46.6%)
5 years old 39 62.44 +3.26 60-71 24 (61.5%) 15 (38.5%)

The results of the internal consistency studies of the Portuguese version of
SGS-II can be seen in Table 3.

Table 3
Descriptive Analysis (Mean and Standard Deviation, SD), Internal Consistency, and
Standard Error of SGS-II's Portuguese Version

Scales/Key Areas a Max Mean SD SE,,
Passive Posture .81 9 4.52 2.62 0.457
Active Posture .87 12 6.46 4.07 0.497
Locomotor .90 20 13.17 4.66 0.257
Manipulative .83 28 17.87 8.03 0.421
Visual .84 20 15.09 5.27 0.276
Hearing and Language .78 21 13.98 5.59 0.294
Speech and Language 81 22 14.03 6.15 0.322
Interactive Social 93 24 17.65 6.40 0.335
Self-Care Social 91 23 15.05 6.30 0.342
Cognitive .80 34 20.49 9.81 0.535

n=364

The Portuguese version of SGS-II revealed results ranging from “adequate” for
the Hearing and Language scale to “excellent” for all of the other scales.

In regard to the correlations between scales, the results have shown that all of
them were strongly and positively correlated.
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Regarding the first age group (i.e., less than one year old), all the results were
positive and significant (Table 4).

Table 4
Correlations Between SGS-II's Scales: Age Group below 1 Years Old

PP AP LO MA VI HL SL SI SC COG
PP 1.0

AP 93%* 1.0

LO .87 .56* 1.0

MA 59 840 61 1.0

VI B4 89 61 92K 1.0

HL 91 91 47% 83 88 1.0

SL 69K 8o 79 87t 89 87 1.0

SI 30900 77 900 900 .89%F .90 1.0

SC 91 85 87 78 76t 71 79 81t 1.0
COG .83 607 80 67 .68 A48Y 76Tt 74 76 1.0
n=54

Note: *p <.05 *p <.01

The highest correlation coefficient was obtained between the Active Posture
scale and the Passive Posture scale (.93, p <.01). The lowest correlation was obtained
between the Locomotor scale and the Active Posture scale (.56%).

Regarding the one-year-old age group, almost all the variables were significantly
correlated except the Active Posture scale that correlated only the Cognition area
(.73, p <.01) (Table 5). Correlations with the Passive Posture scale were not com-
puted, since this scale is restricted to the 0-6 months’ age group.

Table 5
Correlations Between SGS-II's Scales: Age Group of 1 Year’s Old
CPA LO MA VI AudLing FaLing IS AP COoG
CPA 1.0
LO 51 1.0
MA 24 71 1.0
VI 47 .66** 617 1.0
AudLing .31 61 .65%* .85%* 1.0
FaLing .41 59 .61%* 67 T3 1.0
IS 51 .65** 75%% 61 .65%* 59 1.0
AP .30 TT* 70%* T .63%* .66** 58 1.0
COG 73 78 .88 T9%* T7H .63%* 82078 1.0
n=54

Note: *p < .05 *p <.01
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Since the Passive Posture and Active Posture scales do not cover older age
groups, correlations with other scales were not calculated for the rest of the
age groups.

As for the two-year-old age group, correlations between all scales were signifi-
cant (Table 6).

Table 6
Correlations Between SGS-II's Scales: Age Group of 2 Years’ Old
LO MA VI AudLing FaLing IS AP COoG
LO 1.0
MA 52 1.0
VI A7 T4 1.0
AudLing 45 70%* 75%* 1.0
FaLing .64** 57 58 .65%* 1.0
IS 50%* 59 51 57 A7 1.0
AP A48 58%* 43 46%* A7 44 1.0
COoG 55%* .85%* 84** 81 .68** .62%* 56%* 1.0
n=73

Note: *p <.05 *p<.01

The Self-Care Social scale and the Visual scale had the lowest result (.43, p <.01).
The Cognition and Manipulative scales had the highest correlation (.85, p < .01).

For the three-year-old age group, all correlations were significant (Table 7).

Table 7
Correlations Between SGS-II's Scales: Age Group of 3 Years’ Old
LO MA VI AudLing FaLing IS AP COoG
LO 1.0
MA 52 1.0
VI A4 414 1.0
AudLing A7 .65*% 354 1.0
FaLing A48+ 67 36%% 61%* 1.0
IS A4 63 42 .64%* 67 1.0
AP 43 52 29 56%* S55%* A46** 1.0
COG 58 .86™* 53¢ 2% .67 .69 52 1.0
n=71

Note: *p <.05 **p<.01

The Cognition and Manipulative scales have the highest correlation (.86, p <.01).
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In regard to the four-year-old age group, correlations between the scales also
show statistically significant results (Table 8).

Table 8
Correlations Between SGS-II's Scales: Age Group of 4 Years’ Old
LO MA VI AudLing  FaLing IS AP COoG
LO 1.0
MA 57 1.0
VI A1 A4 1.0
AudLing 53 54 55%* 1.0
FaLing 53 54 55%% .76%* 1.0
IS A7 554 43 54+ 53+ 1.0
AP 49%* 30%* A4 53 .65 43¢ 1.0
COG 59 .84 55%% 627 .60 78%¢ 4574 1.0
n=73

Note: *p <.05 **p <.01

The highest correlation coefficients are between the Cognition and Manipulative
scales and between the Cognition and Self-Care Social scales (.84, p < .01; .78, p
< .01, respectively).

Regarding the five-year-old age group, correlations between the scales showed
a different pattern (Table 9).

Table 9
Correlations Between SGS-II's Scales: Age Group of 5 Years’ Old
LO MA VI AudLing  FaLing IS AP COG
LO 1.0
MA 28 1.0
VI -.01 40 1.0
AudLing .02 .28 58%¢ 1.0
FaLing .03 28 44 83 1.0
IS .09 50%* 39 T .60** 1.0
AP .23 22 24 A7 390 .50 1.0
COoG 13 70%* A7 53 55%* 82 46** 1.0
n=39

Note: *p < .05 **p <.01

The Locomotor scale did not correlate significantly with the other scales. All
other correlations were significant.

PSYCHOLOGICA VOLUME 60N 1+2017
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DISCUSSION

The original UK version of the SGS-II showed internal consistency results
ranging from “inadequate” for the Passive Posture scale (0.61) to “good” for
the Active Posture Scale (0.88) and “excellent” for all other scales, considering
the criteria for the assessment of this type of instrument (European Federation
of Psychologists’ Associations, 2013). In regard to the result for the Passive
Posture scale, the authors explained that this result might have to do with the
narrow age range and the small number of items. Our results revealed that all
the scales of the Portuguese version of the SGS-II have consistency coefficients,
as calculated with Cronbach’s alpha that ranged from adequate to excellent.
These results are in line with those of the original UK version (Bellman et al.,
2012). The only exception was the Passive Posture scale, in which Portuguese
internal consistency results were higher than the original version. The higher
consistency results obtained in the current investigation might have to do with
the fact that the mean results of the Portuguese sample were lower than the
results of the UK version (4.52 and 8.93, respectively), and the standard devia-
tion was higher (2.62 and .40, respectively); thus, the range of results in the
Portuguese sample is higher, affecting the consistency results. With regard to
the standard error of measurement, both the Portuguese and the UK versions
have low results, suggesting that both provide reliable results, considering that
there is a low degree of measurement error associated with the results obtained
with the administration of the instruments.

Regarding correlations between scales, the Portuguese adaptation results are,
overall, similar to those of the original UK version for the whole sample, that is,
positive and statistically significant. This means that if a child has a high score
in a scale, it is likely that the results in another area will also be high. Analysing
the correlation results for each of the age groups, it can be inferred that, as the
child grows older, the correlations are lower. This might happen because the
older children are, the higher their scores in each of the scales will be and the
more likely it is that they will reach the maximum scores (Bellman et al., 2012).
Furthermore, these results suggest that, if the first years of life are highly depend-
ent on neurological development, over time, the different areas start to become
independent of each other (Bellman et al., 2012). Throughout life, stimuli from the
environment and through the socialization process increasingly affect develop-
ment and might contribute to this higher independence among different areas.

One of the limitations of this study is the restriction of the sample to the chil-
dren that are followed in health units of the Child Health Surveillance consultation,
setting out all the remaining children that are followed in private health services.
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FINAL REMARKS

The Portuguese version of SGS-II revealed a good internal consistency and
reliability. Regarding correlations between scales, overall these are similar to the
original version. These results suggest that the Portuguese version of SGS-II can
be a useful tool in the formal screening of Portuguese children, whether it is used
in the context of child surveillance or in paediatrics’ consultation, day-care centres
or day nurseries. It is hoped that the tools can be useful in the early identifica-
tion of children with development delays or disorders, allowing early intervention
programs adapted to the child’s specific needs and environment.
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