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Abstract : Background: Peabody developmental motor scale is one of the most commonly
used scales for assessment of motor developmental domain in preschool children; the Peabody
is  a  reliable  and  valid  tool  to  assess  gross  motor  skills.  In  this  study,  the  applied  Peabody
Developmental Motor Scale Second Edition (PDMS-2) could provide a general gross motor
developmental framework for Egyptian children. Objectives: to establish norms for the
Egyptian' toddlers in gross motor developmental variables through cross-sectional study
design using PDMS-2 and comparing the results with the normative sample given in the
PDMS-2 manual to find a method of evaluation that might be suitable for Egyptian toddlers.
Methods: Normal healthy 80 children assigned into two groups in sequence according to their
chronological  age: group A (39 child) aged from 25 to 30 months and group B (41 child) from
31 to 36 months, after screening  by Portage Scale through five nursery schools in Cairo
governorate, Egypt whom scored at least 80% . Evaluation using PDMS-2 was applied once
monthly to each group for successive six months in gross motor area of development through
cross-sectional study design. Results: The present study revealed statistical significant
difference for measured subtest items of gross motor development in this specific age when
compared with the normative data using Z-scores. Conclusion: the study reflects that the
development of Egyptian toddlers differs from normative sample of PDMS-2 in gross motor
development subtest items, so detection of these differences in gross motor development
illustrates the importance to have norms for the Egyptian children development to be a
national reference for all staff working in pediatric physical therapy.
Key Words: Egyptian toddlers; gross Motor development; portage scale; Peabody
Developmental motor scale-2.

1- Introduction

The processes of growth and development are not separately; however, growth is the natural increase
of size of the body as a whole and of its separate parts. It results from multiplication of cells and increase in
size of cells so the growth is a quantitative process. But the development means maturation of organs and
systems, acquisition of new skills and functions as well as ability to adaptation and assuming responsibilities so
the development is a qualitative process 1.

Children develop two types of motor skills, gross motor skills and fine motor skills. Gross motor skills,
also called large motor skills, include activities involving large muscles and major muscle groups. Some gross
motor skills an infant develops in his first year include head control, sitting up and standing 2.

The field of study concerned with the description and explanation of changes in motor performance and
motor control across the life span is typically called motor development. The study of motor development has
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historically focused on the period from conception through to adolescence, the changes and stages through
which the developing human progresses in attaining adult levels of motor performance 3.

Motor development knowledge is typically derived from research studies of one of two main types;
cross-sectional studies, in which motor control and performance are compared between different people of
different ages, and longitudinal studies, in which the motor control and performance of the same set of people
are traced over a number of years as they mature and grow older, in this study we applied both cross sectional
and longitudinal design running through one year 4.

Developmental skills are unique to each child. No two children will meet these milestones at exactly the
same age. However, it is important to know what to look for during the development of child skills so that you
can be on the lookout for serious developmental delays. Although normal child development is the concept on
which the abnormal development is established, it does not follow that assessment should rely upon a strict
nearest to normal developmental schedules 5.

In the early childhood years, children begin to learn a group of motor skills known as fundamental
motor skills (FMS). FMS are composed of locomotor skills and object control skills. Locomotor skills involve
moving the body through space and include skills such as running, galloping, skipping, hopping, sliding, and
leaping. Object control skills consist of manipulating and projecting objects and include skills such as throwing,
catching, bouncing, kicking, striking, and rolling. These skills form the basis for future movement and physical
activity 6.

The Peabody Developmental Motor Scale-2 (PDMS-2) is the most commonly used pediatric motor
outcome assessment tool. The PDMS-2 is a standardized norm referenced test, it was designed to assess motor
development in children from birth to 72 months of age that measures fine motor and gross motor skills. The
possible uses of the PDMS-2 include; “Determination of motor capacities relative to a normative peer sample,
assessment of qualitative and quantitative abilities of individual gross and fine motor skills, evaluation of
development over time and determination of efficacy of interventions in research Three types of reliability
measures were reported in the PDMS-2 manual: test-retest, inter-rater and standard error of measurement for
total raw scores 7,8.

Peabody developmental motor scale is considered one of the most commonly used tests to assess motor
development in preschool children; the Peabody is regarded as providing useful and comprehensive information
for early assessment. At the end of this study; the applied Peabody developmental motor scale-2nd edition can
provide a general gross motor developmental framework for Egyptian toddlers.

Child’s development is affected by multiple factors such as psychosocial and biological factors and
genetic inheritance. Poverty and its attendant problems are major risk factors affecting the motor development.
The first few years of life are particularly important because vital development occurs in all systems 9,10.

Therefore; it was very important to establish norms for the Egyptian toddlers in gross motor
developmental skills to find a way of assessment that might be standardized for Egyptian children.

2- Subjects and Methods:

2.1. Subjects

The study was designed as a cross sectional study. Normal healthy 80 children assigned into two groups
in sequence according to age group A: from 25 to 30 months and group B: from 31 to 36 months after screening
by  Portage  Developmental  Scale  (Arabic  version)  in  Cairo  area 11. Evaluation using Peabody Developmental
Motor Scale Second Edition (PDSM-2) was applied in Stationary, Locomotion and Object Manipulation areas
of development 7.

2.2. Methods

All procedures were explained to the parents or care persons for children in nurseries and baby classes
and permission to fulfill was taken. The selection procedure from 150 children in the five nursery schools was
conducted by Portage Scale (motor development checklist) screening then randomly select 80 from 100
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children whose get at least 80% of scoring by portage through randomization list to be involved into two
groups; group A (39 children, 18 boys and 21 girls aged from 25 to 30) and group B (41 children, 19 boys and
22 girls aged from 31 to 36 months). Although screening by portage taken a long period of time to collect the
sample included in the study, the time required for evaluation of each child in each group was an average of 15
minutes using Peabody Developmental Motor Scale (2nd edition). The study was running longitudinally for
successive six months for each group.

2.2.1. Selection procedure

Motor development checklist of portage scale that was asked to care person as the following Questions:
For group A: 1- Can your child draw vertical straight line using pencil or color brush? 2- Can the child jump
from 20 cm height with both feet together? 3- Can the child feed himself e.g. using spoon?

For group B: 1- Can the child jump by both feet from one place to another for at least 3 meters? 2-Can
the child holds a paper by one hand and cut with the other? 3- Can the child jump forward for at least 1.5 meters
by one foot? 4- Can the child descend and ascend stairs getting one foot on each step (but can use handrails)?

2.2.2. Evaluation procedure

Children participated in this study received evaluation of Stationary, Locomotion and Object
Manipulation subtest items of  PDMS-2 according to their chronological ages (from 25 to 36 months), it was
applied once monthly for all children, for a period of six successive months in each group.

While taken into consideration the basal and the ceiling level of scoring according to the Illustrated
Guide for Administering and Scoring of the PDMS-2 Items [7].  The measurable items in this pilot study were
19 items :12 items for group A; Locomotion items ( 53-L: walking down stairs, 54-L: walking backward, 55-
L: jumping up, 56-L: walking line, 57-L: walking upstairs, 58-L: jumping down, 59-L: walking on tiptoes, 60-
L: running speed), and Object Manipulation items(10-O: catching ball,11-O: throwing ball-overhand,12-O:
throwing ball-underhand,13-O: kicking ball) and 7 items for group B; Stationary items(S-20: standing on one
foot), Locomotion items ( 61-L: jumping forward, 62-L: jumping down, 63-L: jumping hurdles,64-L: walking
on tiptoes,65-L: walking upstairs) and Object Manipulation items(14-O: catching ball).

3- Results

This study includes 39 children in group A as shown in table (1). Statistical analysis of the mean values
shows significant differences found in all measured subtest items in favor of Egyptian children except 13-O.

Group B represented in table (2) which include 41 children. Statistical analysis of the mean values
shows significant differences found in all measured subtest items in favor of Egyptian children except 64-L.

Table (1): the mean values (by months) of Egyptian and European children in group A (25-30 months)
subtest items: (N=39)

Variables Mean( X ) S.D.(S) µ∙ Z SIG.
53-L 25.15 0.95 25.50 - 2.28 0.05
54-L 26.10 0.93 25.50 4.05 0.001
55-L 26.18 0.87 25.50 4.86 0.001
56-L 26.41 0.67 27.50 - 10.18 0.001
57-L 25.77 0.66 27.50 - 16.41 0.001
58-L 28.08 0.73 29.50 - 12.18 0.001
59-L 30.15 0.92 29.50 4.43 0.001
60-L 29.03 0.70 29.50 - 4.25 0.001
10-O 28.87 1.09 25.50 19.31 0.001
11-O 29.87 1.02 27.50 14.56 0.001
12-O 28.05 1.01 29.50 - 8.95 0.001
13-O 29.28 0.85 29.50 - 1.61 ×

×  not significant
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Table (2): the mean values (by months) of Egyptian and European children in group B (31-36 months)
subtest items: (N=41)

Variables Mean( X ) S.D.(S) µ∙ Z SIG.
20-S 29.71 0.71 31.50 - 16.24 0.05
61-L 30.51 0.77 31.50 - 8.23 0.001
62-L 31.24 0.90 31.50 - 1.81 0.05
63-L 31.93 0.87 33.50 - 11.63 0.001
64-L 33.63 0.96 33.50 0.90 ×
65-L 33.88 0.74 35.50 -14.05 0.001
14-O 33.95 0.85 33.50 3.38 0.001

×  not significant

4- Discussion
Monitoring a child’s development in the first years of life is of the utmost importance, since this is the

stage of extra uterine life when nerve tissue grows the fastest and matures and is therefore the most vulnerable.
Because of children’s great plasticity, it is also the period during which they respond best to therapy and to the
stimulation they receive from their environment. For all these reasons, it is fundamental that health
professionals, families, and communities take advantage of this time to monitor the development of all children
12.

In standardizing the course of motor development, researches focused on the typical child (who is, of
course, no child), rather than on within- individual variability and individual difference. The idea of age
appropriate activities as an index of intrinsic biological functioning is the received legacy of early work on
motor skill acquisition. Ages and stages so thoroughly pervade our conception of motor development that every
pediatrician’s office and developmental textbook sports a requisite table of developmental norms 13.

Motor assessment scales designed for children of the same culture are not always appropriate for those
from diverse ethnic backgrounds. This study was undertaken to compare the scores of children from one ethnic
group with the scores of the children on whom the test was norm. It was observed that there were significant
differences in the scores of the children from our sample, compared with the normative data given in the manual
of PDMS-2. It indicates that cultural differences significantly affect the scores of the children on the scale 14.

Comparing between both Egyptians and normative children’ results of evaluation procedure in gross
motor subtests (Stationary, Locomotion and Object Manipulation) and its variables revealed significant
difference in favor of Egyptians children in all items except 13-O and 64-L in group A and B respectively.

The motor skills that were significant difference are walking down stairs, walking backward, jumping
up, walking line, walking upstairs, jumping down, walking on tiptoes, running speed, catching ball, throwing
ball-overhand and throwing ball-underhand for group A. And standing on one foot, jumping forward, jumping
down, jumping hurdles, walking upstairs, catching ball for group B while there were significant difference for
the variables ‘kicking ball and walking on tiptoes’ in favor of the normative sample of PDMS-2 .

This results supported by Shumway-Cook and Woollacott 4 who  stated the motor learning theory
which reported that in order to optimize motor schemas, practice must occur under varied condition, as a
training under varied conditions might help the child to learn the principles of postural control rather than a
single way to control the center of the mass.

Long, Toscano and Ratliffe 15,16 stated that the typical motor development follows a predictable
sequence. There are variations in this sequence, and rate at which each child moves through the sequence
varies. These variations may be attributed to the fact that there is individual difference between children,
including physical characteristics, temperament and personality.

Mayston 17 reported that children who get more opportunities to do more activities, motor development
is better in them. Opportunities to play to gain knowledge give a better chance of developing sensory motor
activities. Nutritious food promotes good motor development. Sensory motor development is dependent upon
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nutrition that the child gets to a great extent. Children get stronger and development is good if they get
nutritious food. If a child is immunized at a proper time it leads to good sensory motor development.

It was believed that there are significant differences in the way the brains of child develop.
Environmental and socioeconomic differences include the age when certain developmental motor skills occur,
differences in the sequence of development and where certain activities take place in the brain. These
differences affect motor skill abilities of children 18.

Cintas 19 considered the importance of parental expectations in theories of motor development and the
significance of the attainment of motor skills in the evaluation of children, understanding the influence of
culture and its associated factor that was combine to shape a child’ motor development within specific cultural
context  is of great practical value to pediatric clinicians.

This study has future implications for therapists wanting to administer any subtest or the whole subtests
of the PDMS-2 to any child, in that they should consider the cultural upbringing of the child which may
influence the child’s score. Also if research is conducted using PDMS-2 as an evaluative or outcome measure
the authors should keep in mind the effect of cultural differences on the scores.

5- Conclusion

The results showed significant differences between the scores of toddlers who aged from 25 to 36
months from Cairo, Egypt, who are typically developing and the normative sample of the PDMS-2 in gross
motor development subtest items. As a result of this, it is necessary to evaluate the cultural sensitivity
difference of standardized tests that dealing with assessment of motor development for a particular region and
different ethnic group.

Acknowledgments

The authors thank the children and the families who participated in this study; the staff of the various
nursery schools and baby classes members for assistance in recruitment and use of facilities for the support of
this pilot study.

References

1. Campbell S.K.,Palisano R.J.and Orlin M.N. : Physical therapy for children 5th ed., Elsevier Saunders,
pp: 27-111,2012.

2. Tecklin, J.S. : Pediatric physical therapy. 4th ed; lippinacott, Williams and wilkins. Philadelphia, pp:
137 – 145,2008.

3. Heineman, K.R. and M. Hadders-Algra, Evaluation of neuromotor function in infancy-A systematic
review of available methods. Journal of Developmental & Behavioral Pediatrics, 29(4): p. 315-
323,2008.

4. Shumway-Cook A. and Woollacott M.H., Motor control: translating research into clinical practice.
Lippincott Williams & Wilkins.p. 312-316,2007.

5. Burton AW and Miller DE: Movement Skill Assessment. Champaign, IL, Human Kinetics, 1998.
6. Effgen, S.K., Meeting the Physical Therapy Needs of Children: F. A. Davis Company. p. 167-169,

2012.
7. Folio M.R. and Fewell R.R. Peabody Developmental Motor Scales Examiner’s Manual. 2nd ed. Austin,

TX: Pro-ed; 2000.
8. Van Hartingsveldt M.J., Cup E.H. and Oostendorp R.A.: Reliability and validity of the fine motor scale

of the Peabody developmental motor scales-2. Occup Ther Int;12:1–13, 2005.
9. Krefting L. The culture concept in the every day practice of occupational and physical therapy. Phys

Occup Ther Pediatr11:1–16, 1991.
10. Walker, S.P., et al., Child development: risk factors for adverse outcomes in developing countries. The

lancet. 369(9556): p. 145-157, 2007.



Walaa Mahfouz Ali et al /International Journal of ChemTech Research, 2017,10(2): 295-300. 300

11. Arvio, M. J. Hautamäki, and P. TILIKKA, Reliability and validity of the Portage assessment scale for
clinical studies of mentally handicapped populations. Child: care, health and development. 19(2): p. 89-
98, 1993.

12. Figueiras A.C., De souza I.C.N., Ríos V.G., Benguigui Y.: Monitoring Child development  (0-6 Years)
in the iMCi Context second edition,2012.

13. Adolph K.E.,Karasik L.B and Temis-LeMonda C.S. : Moving between cultures: cross-sectional
research on motor development. In M.Bornstein (Ed.), Handbook of cross cultural development
science:Domains of development .vol. 1,pp.61-88,Mahwah,NJ:Erlbaum; 2010.

14. Lynch, E., & Hanson, M.: Steps in the right direction: Implications for interventionists. In E. Lynch &
M. Hanson (Ed s.), Developing cross cultural competence (pp. 491–512). Baltimore: Brookes, 1992.

15. Long T. and Toscano K.: Handbook of pediatric physical therapy.2nd ed,Lippincott ,Williams and
Wilkins:2004.

16. RatliffeR.: Clinical pediatric physical therapy . A guide for the physical therapy team.Mosby, St Louis,
pp:163-182: 2008.

17. Mayston,M.S., management of the motor disorders of children with cerebral palsy.2nd ed,British library
cataloguing, London,pp:28-29,2004.

18. Illingworth R.S.: The development of the infant and the young child: Normal and abnormal. Elsevier
Health Sciences. p. 456-458, 2013.

19. Cintas H.L.: Cross-cultural similarities and differences in development and the impact of parental
expectations on motor behavior. Pediatr Phys Ther.;7:103–111, 1995.

*****


	1- Introduction
	2- Subjects and Methods:
	2.1. Subjects
	2.2. Methods
	2.2.1. Selection procedure
	2.2.2. Evaluation procedure

	3- Results

