Early Intervention in Special Education
and Rehabilitation

THEMATIC COLLECTION OF INTERNATIONAL IMPORTANCE

Belgrade, 2016



Early Intervention in Special Education and Rehabilitation
Thematic Collection of International Importance

Publisher
University of Belgrade - Faculty of Special Education and Rehabilitation
Publishing Center of the Faculty

For publisher
PhD Snezana Nikoli¢, Dean

Editors
PhD SneZana Nikoli¢, Professor
PhD Radmila Niki¢, Associate Professor
PhD Vera Ilankovi¢, Professor

Reviewers
PhD Brayan P. McCormick, Professor, Indiana University Bloomington,
United States of America
PhD Calogero Foti, Professor, Tor Vergata University in Rome, Italy
PhD Fadilj Eminovi¢, Associate Professor, University of Belgrade - Faculty of
Special Education and Rehabilitation, Serbia

Processing and printing
Planeta print, Belgrade

Cover design
Boris Petrovi¢, MA

Technical Editor
Biljana Krasi¢

Circulation 150

ISBN 978-86-6203-086-3

initiated Edition: Monographs and papers.

By decision no. 3/9 from March, 8th 2008. The Teaching and Research Council
of the University of Belgrade - Faculty of Special Education and Rehabilitation

Special Education and Rehabilitation”,

By decision no. 3/122 from August, 30th 2016. The Teaching and Research Council
of the University of Belgrade - Faculty of Special Education and Rehabilitation
has given approval for the printing of Thematic Collection “Early Intervention in




CONTENT

PREFACE 7

Theme 1
Early Intervention in Special Education and Rehabilitation

Srboljub Dordevic, Sinisa Stojanovi¢ & Lucija Dordevié
EARLY INTERVENTION IN THEORY AND PRACTICE 11

Goran Nedovié, Ivana Sretenovié, Srecko Potié¢ & Radomir Arsié
EARLY INTERVENTION IN THE WORLD: IMPLICATIONS FOR IMPROVEMENT IN
SERBIA 25

Dragan M. Pavlovi¢, Aleksandra M. Pavlovi¢, Zoran S. Komazec, Dragan S. Marinkovic,
Dragan 1. Rapai¢, Goran M. Nedovié, Milan R. Kuli¢, Vuk M. Aleksic,
Ivana R. Sretenovié¢ & Jasmina M. Maksi¢
BRAIN PLASTICITY: DEVELOPMENTAL AND CLINICAL ASPECTS OF IMPORTANCE
FOR EARLY INTERVENTION 43
Zorica Mateji¢ Duri¢i¢ & Mirko Filipovié
BIOLOGICAL, ANTHROPOLOGICAL, AND PSYCHOLOGICAL CONSTRUCTS OF CHILD
AND CHILDHOOD 63

Vera Ilankovié, Aleksandra Dragicevi¢, Andrej Ilankovié, Boris Kosi¢ & Novak Rankovié
EARLY AND CONTINUOUS PREVENTION OF FUNCTION DISORDERS AND
LOCOMOTOR SYSTEM DEFORMATIONS DURING THE PERIOD OF GROWTH
AND DEVELOPMENT 77

Aleksandra Grbovié & Sanja Dimoski
ROLE OF EARLY INTERVENTION IN ACQUISITION OF PRE-READING SKILLS OF

CHILDREN WITH VISUAL IMPAIRMENT 101
Sanja Ostoji¢, Branka Miki¢ & Mina Nikoli¢
STRATEGY AND EFFECTS OF EARLY INTERVENTION IN SURDOLOGY 113

Anita Kovaci¢ Popovi¢ & Marina Vujanovi¢
IMPORTANCE OF EARLY CHILDHOOD DEVELOPMENT COUNSELING IN THE
PROCESS OF PREVENTION AND EARLY INTERVENTION IN CHILDREN WITH
RISK FACTOR AND DISABILITIES 127

Vladimir Trajkovski & Filip Jurtoski
EARLY INTERVENTION IN CHILDREN WITH AUTISM SPECTRUM DISORDERS IN
REPUBLIC OF MACEDONIA 139

Vesna Bratovcié, Amela Teskeredzic, Lejla Junuzovié-Zunié, Senad Mehmedinovié e
Edina Sari¢
MONITORING OF EARLY DEVELOPMENT OF CHILDREN AGED 0 TO 24 MONTHS
IN TUZLA CANTON 153

Gordana Odovi¢ & Danijela Ili¢-Stosovié
EARLY INTERVENTION IN VOCATIONAL REHABILITATION OF PERSONS WITH
ACQUIRED DISABILITIES 163



Theme 2
Functional Abilities of Children with Developmental Disabilities

Natasa Cerovac & Aneta Lakié
GLUTAMATE EXCITOTOXICITY AND NEONATAL HYPOXIC-ISCHEMIC
ENCHEPALOPATY

Snezana Ilié, SneZana Nikolié¢ & Gordana Odovié
IDENTIFICATION OF CHILDREN WITH DEVELOPMENTAL DELAYS / DISABILITIES
IN PRESCHOOLS

Ljubica Isakovi¢, Tamara Kovacevié & Nadezda Dimic
LIP-READING WITH DEAF AND HARD OF HEARING PRESCHOOL CHILDREN

Aleksandra Purié-Zdravkovi¢, Mirjana Japundza-Milisavljevi¢ & Sanja Gagic
SENSORY PROCESSING IN CHILDREN WITH DEVELOPMENTAL DISABILITIES

Ivana Sokolovac, Renata Skrbié, Mila Veselinovié, Slobodanka Lemajic-Komazec &
Svetlana Slavnié
SYNTACTIC PERFORMANCE IN CHILDREN WITH COCHLEAR IMPLANTS

Tatjana Krstic, Sanela Slavkovié, Jasmina KneZevi¢ & Vesela Milankov
CHALLENGES FOR EARLY RECOGNITION OF CHILDREN WITH ASPERGER SYNDROME

Mirjana Dordevi¢ & Nenad Glumbic
SECONDARY CONSEQUENCES OF SPECIFIC LANGUAGE DISORDER - BIHEVIORAL
PROBLEMS IN EARLY CHILDHOOD

Svetlana Mijatovié, Vesna Radovanovi¢ & Jasmina Kari¢
THE RELATIONSHIP BETWEEN VISUAL-MOTOR INTEGRATION AND SCHOOL
SUCCESS FOR DEAF AND HARD OF HEARING STUDENTS IN ELEMENTARY SCHOOL

Milena Miliéevié & Srecko Poti¢
MOTOR DEVELOPMENT ASSESSMENT IN CHILDHOOD

Vesna Radovanovié, Marina Radic-Sesti¢ & Biljana Milanovié-Dobrota
THE DEVELOPMENT OF VISUAL-MOTOR INTEGRATION, VISUAL PERCEPTION
AND MOTOR COORDINATION IN DEAF AND HARD OF HEARING CHILDREN

Dunja Stojanovi¢ & Spela Golubovié
NEURODEVELOPMENTAL OUTCOMES IN PREMATURELY BORN CHILDREN

Ivana Sehovié, Mirjana Petrovié-Lazié, Nadica Jovanovié-Simié¢ & Milan Kuli¢
THE SPEECH OF LARYNGECTOMIZED PATIENTS: ESOPHAGEAL SPEECH AND
TRACHEOESOPHAGEAL VOCAL PROSTHESIS

Marina Vujanovié, Danijela 1li¢-StoSovié, Dragan Vujanovié & Anita Kovaci¢ Popovié
KINESTHETIC-TACTILE SENSITIVITY OF HAND AND SKILL OF DRAWING SHAPE
STUDENTS WITH CEREBRAL PALSY

Tamara Kovacevié, Ljubica Isakovi¢ & Nadezda Dimic¢
BILINGUALISM WITH DEAF AND HARD OF HEARING PRESCHOOL CHILDREN

Marina Radié-Sesti¢, Mia Sesum & Biljana Milanovié-Dobrota
DETERMENING THE FACTORS THAT AFFECT DEAF AND HARD OF HEARING
PERSONS INDENTITY

Natasa Buha & Milica Gligorovié
PRECONDITIONS OF MATHEMATICS KNOWLEDGE AND SKILLS

Radmila Nikié, Fadilj Eminovié, Ivan Ljesar, Sanela Paci¢, Ismet Derdemez
EFFECTIVENESS OF TEACHING ARTS IN RELATION TO STUDENT'S DISABILITY

179

183

195

209

223

241

255

267

277

295

309

323

335

347

361

375

397



Theme 3
Individual Treatment of Developmental Difficulties and Disabilities

Peter Cdlik & Marek Paltich
COMPLEX REHABILITATION TREATMENT IN PATIENTS WITH ICP IN
REHABILITATION CENTRE RENONA-REHABILITATION SLOVAKIA 413

Predrag Vidovi¢, Mirjana Boskovi¢ & Nadezda Krsti¢
THE EFFECTS OF EARLY REHABILITATION ON COGNITIVE STABILITY IN
CHILDREN WITH SPASTIC CEREBRAL PALSY 429

Natasa Kovacevié
CASE STUDY: EFFECTS OF LACKING EARLY TREATMENT IN JACOBSEN SYNDROME
DUE TO LATE DIAGNOSIS SETUP 443

Nada Dobrota Davidovié, Jadranka Otasevié, Dragoslava Mi¢ovié & Dragomir Davidovié
THE IMPORTANCE OF EARLY ESTIMATE OF SPEECH-LANGUAGE CAPACITIES IN
PREVENTION OF DEVELOPMENTAL DYSGRAPHIA 455

Sanja Nikoli¢ & Doko Markovi¢
THE METHOD OF SELF-KNOWLEDGE POLYFORM HEURISTICS IN THE TEACHING
OF MATHEMATICS 467

Alexandr Yakovlevich Nazarkin & Alexandr V. Eremin
EFFECTIVENESS OF ULZIBAT® SURGERY METHOD «GRADUAL FIBROTOMY IN
ORTHOPEDICS» FOR THE TREATMENT OF MUSCULAR FIBROTIC CONTRACTURE
IN CHILDREN WITH CEREBRAL PALSY (ICP) 481

Sasa Radovanovié, Iva Stankovié, Viadana Markovié, Natasa DragaSevi¢ & Vladimir Kosti¢
MEASUREMENT AND COMPARISON OF GAIT PATTERN CHARACTERISTICS IN
MOVEMENT DISORDERS PATIENTS AND HEALTHY SUBJECTS 487

Theme 4
Social Inclusion and Quality of Life in Persons with Disabilities

Vladimir Adamovié, Dragan Rapaié, Dragan Marinkovié, Milosav Adamovié,

Srboljub Dordevi¢, Radomir Arsi¢ & Marko Rapaié
COMPENSATION AND OVERCOMPENSATION IN THEORY OF SPECIAL EDUCATION
AND REHABILITATION 503

Elena Nikolayevna Kalenik
THE IMPACT OF PHYSICAL ACTIVITY ON QUALITY OF LIFE FOR SCHOOLCHILDREN
WITH INTELLECTUAL DISABILITIES 511

Jasmina Karié¢ & Nada Dragojevi¢
SYSTEM SUPPORT FOR FAMILIES OF CHILDREN WITH DISABILITIES WITH
EMPHASIS ON FAMILIES OF DEAF CHILDREN 519

Ivona Mila¢ié¢ Vidojevié, Marija Coli¢ & Nada Dragojevié
QUALITY OF LIFE OF PERSONS WITH PHYSICAL AND SENSORY IMPAIRMENTS
IN SERBIA 533

Lidija Banjac & SneZana Nikoli¢
MARITAL RELATIONS AND COPING STRATEGIES IN PARENTS OF CHILDREN
WITH CEREBRAL PALSY 545

Branislav Simonovi¢, Snezana Sokovi¢ & BoZidar Otasevic
THE INFLUENCE OF ALCOHOL AND DRUGS ON THE VIOLENT BEHAVIOUR OF
FOOTBALL FANS IN SERBIA 561



6

Dragana Boji¢, Marija Veleti¢ & Spela Golubovi¢
SELF-ASSESSMENT OF COMPETENCIES AND CONFIDENCEOF PROFESSIONALS

WORKING WITH CHILDREN WITH DISABILITIES 575
Mila Bunijevac, Mirjana Petrovié-Lazi¢, Nadica Jovanovic-Simic & Sinisa Maksimovic
QUALITY OF LIFE OF PATIENTS AFTER TOTAL LARYNGECTOMY - SF-36 587

Bojan Ducic, Svetlana Kaljaca & Dragana Paséan
HEALTH CARE QUALITY FOR PERSONS WITH INTELLECTUAL DISABILITIES 599

Marija Jeli¢ & Gordana Coli¢

STUDENTS’ CHARACTERISTICS AND THEIR SOCIAL COMPETENCE 615
Dragana Kolari¢ & Sasa Markovi¢
ROLE OF CRIMINAL LAW OF SERBIA IN PREVENTION OF FAMILY VIOLENCE 637

Sladana Kreji¢, Daniela Tamas, Nina Brki¢ Jovanovié, Tatjana Krsticé &

Vojislava Bugarski Ignjatovic
THE ROLE OF EXECUTIVE FUNCTIONS IN THE STRUCTURE OF FREE-TIME
ACTIVITIES OF PEOPLE WITH AUTISM 657

Jasna Kudek Mirosevié
CREATING A NEW PERSPECTIVE OF SCHOOL: EXPERIENCES THROUGH

SELF-EVALUATION APPROACH 669
Danka Spehar

THE IMPORTANCE OF RELIGIOUS EDUCATION FOR THE EARLY INTERVENTION,

ADAPTATION AND SUPPORT TO CHILDREN IN PRIMARY SCHOOL 685

AUTHOR INDEX 695



277
MOTOR DEVELOPMENT ASSESSMENT IN CHILDHOOD?

Milena Miliéevié & Srecko Potié?

Institute of Criminological and Sociological Research, Belgrade, Serbia
’High Medical College of Professional Studies “Milutin Milankovic”, Belgrade, Serbia

SUMMARY

Motor developmentis the mostintense during the childhood period, and consequently,
it requires the most of the attention and adequate monitoring. One of the reasons is the
fact that each motor dysfunction has consequences on other developmental domains, and
therefore, compromises overall psychomotor development. The aim of this paper is to,
by examining the available literature extensively, allocate and present specific, widely
used instruments of children’s motor development assessment during the childhood
period, created in order to identify developmental motor dysfunctions and disorders
and designed to evaluate motor development itself. A literature review was conducted
by searching electronic databases EBSCO, Science Direct, and Scopus. The references of
identified studies were hand-searched for additional articles. For the purposes of this
paper, five assessment tools were presented. These instruments were selected on the
basis of the frequency of their use in research work and on the basis of availability of
comprehensive and relevant information. In addition to the description of the structure
and characteristics of instruments, for each of them, strengths are listed and limitations
noted. It can be concluded that in order to get an adequate insight into the motor abilities
and motor development in general, it is advisable to use more than one instrument of
assessment. A comprehensive insight into all motor substructures is important from
the aspect of the treatment of deficient or impaired motor functions and in terms of the
determination of a child’s motor potentials.

Key words: motor abilities, assessment, development, childhood

INTRODUCTION

Through development, a child achieves skills needed to meet numerous
demands of everyday life and to cope with everyday tasks. The development allows
continuous adaptation to different situations. Child development can be defined as a
structuralization of cognitive, psychological and behavioral functions constructed by
certain physical and biological characteristics, and by the maturation of central nervous
system along with an exposure to various environmental factors (Cho, 2006, as cited in
S.W.Kim et al., 2011).

There is a considerable disagreement in the literature on what developmental
delays and developmental disorders imply. Developmental disorders, including
developmental delays, are related to children with deviations in physical, intellectual

a This work resulted from the project “Crime in Serbia: Phenomenology, risks, and
possibilities of social intervention” (registration number 47011) funded by the Ministry of
Education, Science and Technological Development of the Republic of Serbia.
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and/or sensory development in relation to age and can be found in 5-10% of children
(Kerstjens etal., 2009). Similarly, developmental delay implies a deviation in atleast one
of the developmental domains (motor abilities, perception, cognition, speech, behavior)
whereby disabilities can have very heterogeneous manifestations (Petersen, Kube &
Palmer, 1998). On the other hand, some authors describe the global development delay as
a significant deviation in two or more development domains (gross motor abilities, fine
motor abilities, cognition, speech and/or language, and socialization), and significant
delay as performance that is two standard deviations or more below the normalized
and age-appropriate performance, obtained by standardized diagnostic procedures
(Shevell, Ashwal & Donley, 2003). In addition to differences in methods and assessment
tools, as well as in diagnostic criteria, the data on the frequency of developmental
disorders can be extremely variable due to these different views of experts on what
is meant by developmental delays and disorders. However, regardless of all of these
differences, the fact is that their frequency is not negligible.

Developmental disorders can be caused by different factors. However, they can be
prevented or reduced by timely identification and early intervention. Early intervention
implies early detection, diagnosis, and rehabilitation of children with developmental
disorders. The primary goal of early intervention is certainly the improving of a child’s
competencies in all developmental domains by preventing, minimizing or reducing
developmental delays (Potikj, Milichevikj, Nedovikj & Cakikj, 2011). Early intervention
not only increases a child’s developmental capabilities but also has an impact on the
risks and consequences of a developmental disorder, including a child’s disability and
the consequences in both family functioning and family dynamics. Early intervention,
in addition to the above, reduces the economic costs of society and the negative social
consequences (Chen et al., 2002). The timing of early intervention starting is directly
dependent on the timing of detection and clinical confirmation of developmental delay
or risks for a delay. Early intervention can have a habilitation character, within the
context of primary prevention. For that matter, it is placed before the occurrence of
development delay and/or before the identification of developmental delays, in cases
where there was a risk of it. Moreover, early intervention can have a rehabilitation
character when focused on identified developmental disabilities in order to correct or
to minimize their consequences (Potikj et al., 2011).

The insistence on early identification of developmental delays and disorders creates
preconditions for using advantages of early intervention. At the same time, it puts
greater challenges for screening and evaluation. Accordingly, many studies have been
conducted in order to identify developmental disorders at the earliest stages of a child’s
development. As aresult, many instruments have been developed for this purpose since
then (Regalado & Halfon, 2001). Detection of developmental problems is far easier
and more reliable if screening tests are used. Screening represents a brief assessment
procedure undertaken with the aim to identify those children who require intensive
and comprehensive assessment (Meisels & Provence, 1989). Developmental screening
instruments include an assessment in several domains of development. Besides, it
is recommended to create them as a relatively brief and cheap. A comprehensive
multidisciplinary assessment of development is recommended for children with delays
in at least two developmental domains (Tieman, Palisano & Sutlive, 2005).
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It is widely believed that developmental disorders in children, particularly at an
early age, are detected the most frequently and easily within the primary health care
system. However, literature data do not support this view. According to the literature,
30-40% of school children in the United States of America have behavioral, mental or
learning disabilities, and only 20-30% of these problems are detected before school
(Boyle, Decoufle & Yeargin-Allsopp, 1994). Thus, some of the rehabilitation resources
are irretrievably lost, further complicating the existing problem, with significant
repercussions for the child, family, school and society as a whole.

The importance of motor development evaluation is even greater if motor
development is seen as the basis for overall child development, regardless of its
mutual conditionality with cognitive and emotional component in synchronized
triad of psychomotor development. Motor development is the most intense during the
childhood period and consequently, it requires the most of the attention and adequate
monitoring. One of the reasons is the fact that each dysfunction in the motor domain
has consequences on other developmental domains and therefore compromises child’s
psychomotor development in general. Precisely, this is the starting point of special
education and rehabilitation of persons with physical disabilities.

The aim of this paper is to, by examining the available literature extensively, allocate
and present specific, widely used instruments of motor development assessment during
the childhood period. Selected are and presented those instruments that are created
to identify developmental motor dysfunctions and disorders and designed to evaluate
motor development itself. Therefore, this narrative literature review synthesizes the
findings in this field in order to consider the existing possibilities of motor development
assessment and to provide guidelines for future research and practical work.

METHOD

Basic search was conducted by Google Scholar - Advanced Search using the
following keywords: assessment tools and developmental screening, in combination
with the exact phrases: motor skills, motor abilities, and motor development. Next,
abstracts of all collected articles were reviewed. Twenty-three instruments designed
for the assessment of motor abilities of children under the age of six were allocated. An
insight into the selected instruments’ frequency of use in both scientific and research
work was conducted through a comprehensive search of electronic databases (EBSCO,
Science Direct, and Scopus). Additionally, the references of identified studies were
hand-searched for additional articles. Research studies focused on the psychometric
characteristics of instruments presented in this paper were added by further search of
electronic databases.

As the search terms, full names of the instruments were used as syntagms with
a defined prerequisite of appearing within the full text and the abstract. Search was
limited to studies published in peer-reviewed journals in English from January 2000.
The search yielded 487 titles. The titles and abstracts were reviewed using the inclusion
criteria: 1) primary, original research, 2) preschool aged participants (or under the age
of six), and 3) the assessment of their motor development.
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The frequency of use of selected assessment tools was based on a total number
of studies that had met the given criteria. Five motor development assessment tools
designed for preschool children, along with their revisions and preceding versions were
allocated as the most frequent and then presented in this paper. In addition, frequency
of the most commonly used instruments was variable and ranged from 26, which was
the frequency of the Test of Gross Motor Development-2 - TGMD-2 (Ulrich, 2000), to 103
as found in research studies that had used either one of the editions of the Movement
Assessment Battery for Children - Movement ABC & Movement ABC-2 (Henderson,
Sugden & Barnett, 2007; Henderson & Sugden, 1992). The frequency of remaining
assessment tools presented in this paper was between these two values.

RESULTS

The second edition of The Ages & Stages Questionnaire - ASQ (Squires & Bricker,
1999) is designed to include a child’s development through different stages and in
different environments systematically, yet to remain adaptable to the specific needs
of each family. This parent-report, age-graded developmental screening instrument is
standardized for the age from four months to 60 months. Development is evaluated
every two months during the first two years of life, and quarterly during the third
year while the assessment is planned every six months in the fourth and fifth year.
There is also the possibility of age adjusting during the first two years of life in case of
premature birth. Each of the 19 subtests consists of 30 items which assess five domains
of child development: communication, gross motor, fine motor, problem solving and
personal-social. In addition, at the end of this instrument, the authors have suggested
20 different activities that are adequate for each developmental stage (from the age of
four to the age of 60 month). Parents or caregivers may use these intervention activities
suggestions in order to stimulate, and to further monitor their child’s development. This
tool has both discriminative and evaluative character. It can be used as an instrument
for detection of children with developmental disorders, as well as for assessing the need
for further monitoring or involvement in programs of early or preschool intervention.
Atthe same time, it can be used as an instrument for developmental evaluation of a child
at risk or with developmental delays. However, different psychometric characteristics
can be found in the literature, primarily according to the method of administration or
the environment in which this questionnaire is completed. When the questionnaire
was distributed by mail, the sensitivity of 90%, specificity of 77%, positive predictive
value of 40% and negative predictive value of 98% were noted (Skellern, Rogers &
O’Callaghan, 2001). Therefore, the authors have recommended that this instrument
should be considered for screening of cognitive and motor development disorders in
prematurely born children. Similar recommendations were presented by other authors
(Kim & Sung, 2007). On the other hand, the sensitivity of 67%, specificity of 39%,
positive predictive value of 34% and negative predictive value of 71% were found in
situations where a parent or caregiver of a child completed questionnaire in waiting
rooms of pediatric clinics (Rydz et al., 2006). Based on this, it was concluded that not all
necessary preconditions for a screening instrument were fulfilled. In a study conducted
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in Taiwan on a sample of 101 participants aged between 34 and 38 months (Tsai,
McClelland, Pratt & Squires, 2006), the highest reliability, measured by Cronbach’s
alpha coefficient, was noted in the communication subscale (0.91) and the lowest in
the socio-emotional development subscale (0.83). The reliability of this instrument
for screening purposes is confirmed, however, greater caution is recommended when
interpreting the developmental differences between boys and girls with regard to the
instrument’s insufficient sensitivity to gender differences (Richter & Janson, 2007).
Moreover, the predictive value of this screening instrument is proven when it comes to
severe school difficulties at five years of age in preterm-born children (Halbwachs et
al,, 2014). Despite the expected, it was not confirmed that ASQ could identify additional
developmental delays in young children with bilateral sensorineural hearing loss aged
from six months to 36 months (Wiley & Meinzen-Derr, 2013).

The third edition of The Ages & Stages Questionnaires - ASQ-3 (Squires & Bricker,
2009) brings certain innovations and improvements. Subtests for the age of two
months and nine months were added, and some questions are open-ended. In addition,
developmental activities for the period from the first to the fourth month, and for
the period from the 60th to 66th month of life are proposed. The questionnaire was
standardized on a sample of 15,138 participants aged from birth to 66 months (47.4%
female and 52.6% male). Reliability of this instrument was measured by Cronbach’s
alpha coefficient in the following developmental domains: communication (from 0.57 to
0.83),gross motor skills (from 0.57 to 0.87), fine motor skills (from 0.51 to 0.83), problem-
solving ability (from 0.53 to 0.78), and socio-emotional development (from 0.51 to 0.71).
Test-retest reliability, measured after two weeks on a sample of 145 participants, was
92% while interrater reliability was 93% (between parents and professionals). The
authors have further emphasized that this version of the questionnaire is statistically
more sensitive to developmental differences than the previous one (Squires & Bricker,
2009). The high sensitivity (82%) and specificity (78%), moderate sensitivity and
specificity across age subgroups were confirmed on a sample of 334 children aged 12 to
60 months (Limbos & Joyce, 2011).

Asconfirmed, ASQ-3 isreliable developmental screening instrument that can be used
toscreen childrenfordevelopmental delayin the waitingroom of pediatric practices (San
Antonio, Fenick, Shabanova, Leventhal & Weitzman, 2014). In this research, the starting
point was the observation that developmental screening instrument were often used
in nonstandardized conditions although validation was conducted under standardized
conditions. Therefore, the reproducibility of ASQ-3 under nonstandardized conditions
was compared with standardized conditions (San Antonio et al., 2014).

The Child Development Inventory - CDI (Ireton, 1992) is a result of the revision of
The Minnesota Child Development Inventory - MCDI (Ireton & Thwing, 1972) that was
primarily created with the basic idea to collected data on the developmental status
of children aged one to six years from parents. During the many years of clinical and
research work, a set of items was improved, and more representative samples for both
norming (n=568) and standardization (n=887) were provided. Besides, CDI is adjusted
for children from 15 to 78 months of age, although it can be used for assessing the
development of older children and children with lower functional abilities (Ireton,
1992). Children’s development is assessed through a total of 270 items grouped into
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eight scales: Social, Self Help, Gross Motor, Fine Motor, Expressive Language, Language
Comprehension, Letters, and Numbers. General Development is a ninth scale and
it consists of 70 items. In the last section, which consists of 30 items, parents or
caregivers note down various problems and symptoms that are related to their child’s
vision and hearing, health, eating, sleeping, and toilet training, as well as “clumsiness”
or other motor coordination disorder, speech and language disorders, attention-
activity problems, behavior problems, and emotional problems. Both Gross Motor and
Fine Motor Scale consists of 30 items each. Most items are designed to assess gross
motor development during the second year of life, and fine motor development during
the third year of life, that is ten, and seven items. On the other hand, gross and fine
motor development are assessed by only one item each after the fifth year of life, by
one item for gross motor development at the age of six and by none at the same age
when it comes to the domain of fine motor development. Graphical representation,
given in the form of The Child Development Inventory Profile, clearly illustrates the
present level of development in the domains evaluated according to established norms.
Therefore, this profile provides insight into the child’s developmental potentials, and
into the deficient developmental domains. However, it should be noted that statistically
significant gender differences were found in a total of 32 items (p < 0.01). According to
determined values of Cronbach’s alpha coefficient, all scales have acceptable reliability,
higher in those domains with a larger number of items. Report on the sensitivity of 0.50,
specificity 0.86, positive predictive value of 50% and negative predictive value of 86%
can be found in the literature (Rydz et al., 2006).

The Child Development Inventory - CDI (Ireton, 1992) is not the only assessment
tool which originated from the revision of the original one, that is The Minnesota Child
Development Inventory - MCDI (Ireton & Thwing, 1972). One of these assessment tools
is The Minnesota Infant Development Inventory - MIDI (Ireton & Thwing, 1980) which
is designed for the assessment from birth to 15 months of age in five developmental
domains: gross motor, fine motor, language, comprehension, and personal-social. The
high sensitivity of developmental delay detection (85%) and slightly lower sensitivity
(77%) when it comes to the identification of normal development were confirmed
(Creighton & Sauve, 1988). The second assessment tool is The Preschool Development
Inventory - PDI (Ireton, 1988), a standardized instrument created to detect children
with developmental, health or behavioral problems, and designed for children aged
three to five years. The overall level of development is estimated in the domains of motor
development, language development, self-help and social behavior. In addition, PDI
consists of three sections in which parents describe their child, give their observations
about the difficulties and report questions or concerns if they have any. The reported
problems are then compared with the data recorded in the equivalent subscale, which
all together, with a graphical representation, facilitate the interpretation of results and
making a conclusion on whether there is a developmental delay or difficulty and in which
domain is evident. The advantage of PDI is the acknowledgment of differences between
boys and girls when it comes to the development of certain skills. This is achieved by
the provision of a choice between numbers of items. In terms of validity, the PDI is more
sensitive to general developmental deviations than to delays in different domains of
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development. At the same time, the PDI is the least sensitive to variations in the motor
development and the occurrence of socio-emotional problems, unless they are extreme.

According to the literature, 11% of 220 participants between the ages of three and
four years had a low score in the general development domain according to the PDI
and were subsequently placed in early childhood/special education (Ireton, Diamond
& Carney, 1993). At the same time, the presence of one or more symptoms as indicators
of potential problems in learning at older ages was identified in 14% participants.
The study was repeated on the same sample after two years. The sensitivity of 0.68,
specificity of 0.88, and positive predictive power of 0.41 were calculated. In addition,
the authors pointed out that a statistically significant matching of information obtained
from parents and the results of professionals’ assessment of a child’s need for early
childhood/special education was confirmed, as concluded in the subsequent study
(Ireton et al., 1993; Ireton & Glascoe, 1995). However, not all studies have confirmed
these findings. As an early detection tool, the PDI is not sensitive enough in predicting
of academic performance in the lower school grades school considering that the PDI did
not identify almost two-thirds of the children who were later unsuccessful in school
(Schraeder, 1993).

The Test of Gross Motor Development-2 - TGMD-2 (Ulrich, 2000) is a standardized
test for the qualitative measurement of gross motor abilities designed for children aged
three through 10 years. The TGMD-2 is used to detect children whose gross motor
development is significantly behind the age-expected one, for planning an instructional
program in gross motor development, and for assessment and evaluation of individual
progress and success of the applied program. It takes about 15 to 20 minutes per
participant to fulfill the test. Both adequate space and equipment are necessary for
testing (several different types of balls, cones, etc.). The TGMD-2 assesses 12 different
gross motor skills and consists of two subtests. The first subtest evaluates locomotor
skills (run, gallop, hop, leap, horizontal jump, and slide). The second subtest is focused
on object control in several ways (two-hand strike, stationary bounce, catch, kick, and
overhand throw). If the test is used for comparing the performance of children with the
age-appropriate norms, then the examiner first clearly and precisely verbally describes
each task, followed by an accurate demonstration. Next, the examiner should provide a
practice trial to make sure that the child understands the given tasks, and an additional
demonstration when necessary. Each motor taskis performed twice, both performances
are recorded, described and evaluated according to several given performance criteria
(as a pass or a failed attempt). The examiner must carefully analyze the performance
quality and maturity of movements according to age norms. The emphasis is on the
sequences of motor performance, rather than on the outcome of the execution of motor
task as a whole. The Gross Motor Quotient (GMQ), as a result of the scoring procedure,
indicates an individual’s current status of gross motor development. According to the
author, the GMQ is a highly reliable indicator of development and a composite of both
subtests. Higher scores indicate well-developed locomotor skills and object control
skills while lower scores indicate the lower development of these skills. Total score and
subtests scores are highly correlated with chronological age (0.81-0.87). In addition,
children with developmental disorders have lower achievements than children with
typical development. The advantage of this test is that the motor tasks are familiar and
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easy to explain and demonstrate, that testing itself requires a short time to administer,
and that equipment and materials are inexpensive and easy available. The detailed
criteria for successful performance and clear illustrations are given in the manual
making a scoring procedure reliable and easy. Itis possible to analyze each component of
motor task separately and to determine the starting point for treatment of gross motor
development more precisely. However, as the author himself says, there are several
limitations that should certainly be kept in mind when selecting this assessment tool.
First, the testing procedure requires alot of space. Next, conclusions should not be made
based on this test only as it doesn’t provide a comprehensive insight into an individual’s
motor performance. Among other things, there are numerous factors to consider,
such as poor motivation or inexperience, developmental disabilities, and others. The
TGMD-2 was standardized on a representative sample of 1,208 participants from 10
different USA states. The validity of TGMD-2 in terms of its content and selected gross
motor skills, predictive validity for certain activities, reliability in relation to different
demographic characteristics of participants and in relation to the stability of scores
over time (0.84-0.96) were confirmed (Ulrich, 2000).

In a study conducted in Flanders by Simons & Van Hombeeck (2003, as cited in Cools,
Martelaer, Samaey & Andries, 2009), the authors came to the conclusion that there were
cultural differences that affected the performance on the TGMD-2. These differences
could explain significantly lower achievement of children in Flanders in comparison
to children in the United States of America. As an example, the authors reported that
both striking and overhand throwing items were highly related and typical to baseball
and therefore potentially inadequate for standard use in different cultures (Simons &
Van Hombeeck, 2003, as cited in Cools et al., 2009). However, this instrument is often
used with the aim to evaluate basic motor abilities in a population of children with
typical development (Cepicka, 2010; Evaggelinou, Tsigilis & Papa, 2002; Hardy, King,
Farrell, Macniven & Howlett, 2010; Logan, Robinson & Getchell, 2011; Robinson, 2011;
Williams et al., 2009) and in a population of children at risk (Robinson & Goodway,
2009). Moreover, TGMD-2 is applied in the assessment of children with various speech-
language disorders (Visscher et al, 2010), developmental coordination disorder
(Niemeijer, Smits-Engelsman & Schoemaker, 2007), attention deficit hyperactivity
disorder (Harvey et al., 2009) and autistic spectrum disorders (Staples & Reid, 2010),
as well as in children with visual impairments (Houwen, Hartman, Jonker & Visscher,
2010; Houwen, Hartman, & Visscher, 2009, 2010) or intellectual disability (Hartman,
Houwen, Scherder & Visscher, 2010; Simons et al., 2007; Westendorp, Hartman, Houwen,
Smith & Visscher, 2011; Westendorp, Houwen, Hartman & Visscher, 2011).

The Movement Assessment Battery for Children - Movement ABC (Henderson &
Sugden, 1992) and Movement ABC-2 (Henderson et al., 2007) originate from The Test of
Motor Impairment - TOMI (Stott, Moyes & Henderson, 1984) and The Oseretsky Scales
for the Motor Capacity of Children (Burton & Miller, 1998), as stated by Cools, Martelaer,
Samaey & Andries (2009). These norm-ranked assessment tools are designed for
evaluation of basic motor skills development status with an emphasis on detection
of delays or deficits in motor development. These tests are particularly useful when
examining the problem of functional integration of motor control or in the detection
of problems that could occur for the first time in the older preschool or early school
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age. Tests are adapted for children aged four to 12 years. This battery of tests consists
of a total of 32 items divided into four age groups (4-6, 7-8, 9-10 and 11-12 years).
Eight individual tests are constructed for each age group in order to measure three
categories of movement skills: manual dexterity, ball skills, and balance skills (static
and dynamic). Both quantitative and qualitative aspects of performance are recorded.
It takes approximately 20 to 30 minutes to administer. Testing procedure requires no
special training. The specific instruction, equipment, and description are given for each
task. Each taskoritemisassessed ona 6-pointscale (0 - best, 5 - worst). The sum is then
converted to percentile. A larger sum indicates a lower achievement. A more detailed
insightinto the development status for each category of motor skills is provided through
the profile of a child’s motor performance and qualitative observations (optional),
as well as through the comparison to normative tables. The authors recommend this
battery of tests for program planning in educational or clinical settings, but also for
an evaluation of corrective programs created for children with motor coordination
disorders, as well as for various research purposes.

The first version of the test (Movement ABC) was standardized on a sample of 1,234
participants from the United States of America (Henderson & Sugden, 1992). The sample
was stratified according to demographic characteristics, origin, and gender. The most
important advantages of the test are visible in its cross-cultural validity and simple
administration (Cools et al., 2009). The main limitations are the lack of specificity due
to a wide range of age groups and to the low efficiency as seen in the time required to
complete all the tasks in this test (20-30 minutes for eight tasks). However, the reliability
and validity of the first version of this test were not evaluated in any additional,
independent studies. The data on which its authors relied upon originated from studies
on the reliability and validity of TOM], regardless of the significant differences between
their scoring systems (Wiart & Darrah, 2001). Further, in the focus are the skills
presumed for each age, i.e. norms, while qualitative observations added in the revision
do not have a substantive impact on the overall score, thus representing a description
of difficulties that a child has during any given task. According to the conclusion of
research conducted in Flanders, the Movement ABC is a reliable instrument for the
detection of mild and moderate forms of motor disorders in preschool children (Van
Waelvelde, Peersman, Lenoir & Smits Engelsman, 2007). However, during the research,
the authors noted the systematic repetition of errors in measurement and the learning
effect due to frequent repetition of tasks, and therefore recommended that this battery
of tests should be part of a more comprehensive assessment.

Therevised version, the Movement ABC-2 (Henderson etal., 2007) has brought some
improvements. Namely, the age groups were expanded and reorganized (3-6, 7-10
and 11-16 years), certain requisites were changed and instructions were given more
clearly and precisely. Some tasks were modified leading to less difficult monitoring
and comparing of results between different age groups of children. Standardization is
repeated, this time on a sample of 1,172 participants from Great Britain and Northern
Ireland. The sample stratification was performed by geographical region, population
density, social class and ethnicity. When motor performances of 32 participants average
age of 4.2 years measured by the TGMD-2 and the Movement ABC-2 were compared, it
was concluded that each of the assessment tools provided a similar overall picture of



286 Milena Miliéevié & Srecko Potié¢

the motor skills of preschool-aged children, but still evaluated and provided different
information on specific aspects of motor functioning (Logan et al., 2011). In the next
published study that included 183 participants aged 36 to 64 months, specific aspects
of both reliability and validity was presented for the first age group (Ellinoudis et al.,
2011). Reliability for manual dexterity, aiming and catching, and balance tasks, assessed
by Cronbach’s alpha coefficient, were 0.51, 0.70 and 0.66, respectively. Test-retest
reliability values were high for all the items with the exception of the drawing trail
activity. All the test items were moderately, but statistically significantly correlated
with the total score for this age group. At the same time, the score for each of the three
developmental domains was highly correlated with the total score and moderately
correlated with each other, additionally supporting the validity of the Movement ABC-2.
As concluded, the results indicated that the Movement ABC-2 is a reliable and valid tool
for the assessment of movement difficulties among 3-5-year-old children. Moreover,
the Movement ABC-2 can be used to examine the effectiveness of motor intervention
programs (Ellinoudis et al., 2011). For research and practical purposes, the Movement
ABC-2 is the most commonly used in a population of children with developmental
coordination disorder (Cairney, Hay, Veldhuizen, Missiuna & Faught, 2009; Dewey et al.,
2011; Fong, Lee & Pang, 2011; Fong, Lee, Chan etal., 2011; Li, Wu, Cairney & Hsieh, 2011;
Van Waelvelde, Oostra, Dewitte, Van Den Broeck & Jongmans, 2010; Venetsanou et al.,
2011; Watter et al., 2008; Zhu, Wu & Cairney, 2011).

As one of the most commonly used assessment tools for fine and gross motor
development, the original edition of The Bruininks-Oseretsky Test of Motor Proficiency
- BOTMP (Bruininks, 1978) and the 2005 revision (The Bruininks-Oseretsky Test of
Motor Proficiency - BOT-2; Bruininks & Bruininks, 2005) should be mentioned. Both
tests are standardized, norm-referenced measures used in order to detect mild and
moderate motor coordination deficits. The first version was designed for children
aged four to 15 years while the second version was designed for children aged up to
21 years. The BOT-2 consists of a total of 53 items divided into eight subtests: fine
motor precision, fine motor integration, manual dexterity, bilateral coordination,
balance, running speed and agility, upper-limb coordination and strength. Tasks
are given according to the severity, from the least to the most difficult ones within
each subtest. Each subtest can be administered separately. The total motor score is
calculated as the sum of individual scores (fine motor control, manual coordination,
body coordination, strength, and agility). The age-based standard scores, percentiles
ranks and age equilvalents are provided, along with the optional qualitative categories
of motor performance. It takes 45 to 60 minutes to administer. The authors were guided
by certain criteria when selecting motor tasks, such as the need to provide sufficiently
broad and comprehensive overview of the motor development status in terms of
motor skills. Next, the test was created as a representative in terms of motor behavior,
pointing out potential vulnerabilities in motor skills, but also motor potentials of each
child. Furthermore, the test was designed to emphasize motor activity as a whole
but also to be sufficiently discriminative when it came to individual motor skills. It
can be administered in a population of children with mild and moderate intellectual
disabilities, and children with attention disorders or speech disorders. The BOTMP
is often used in adapted physical education, and in occupational and physical therapy
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(Burton & Miller, 1998, as cited in Cools et al., 2009). The revision has brought some
improvements to the presentation of the items. The assessment of the youngest
group of children (4-5 years) was upgraded, better coverage of gross and fine motor
skills completed and better quality of associated equipment provided. The BOT-2 is
recommended for the diagnosis of motor impairment, screening and early detection
of motor disorders, treatment planning, development and evaluation of the effects
of motor training, as well as and for different research purposes. The first version
of the test (BOTMP) was standardized in the United States of America on a sample
of 765 participants with typical development between the ages of four years and six
months to 14 years and six months (Wiart & Darrah, 2001). The revision (BOT-2) was
standardized on a sample of 1,520 participants from 239 different places across the
United States of America, 510 of which were between the ages of 4 to 6 years (Bruininks
& Bruininks, 2005). The sample was statistically representative. The validity of the
BOT-2 was confirmed in a population of persons with developmental coordination
disorder, with mild to moderate intellectual disability, with a highly functional autism
and with Asperger syndrome (Bruininks & Bruininks, 2005). Discriminant validity of
the test varies depending on whether subjects are persons with typical development
or persons with different severity of developmental disorders (Cools et al., 2009).
However, the test was not standardized on a sample of participants from Europe (Cools
etal., 2009). The most common criticism of this test as an assessment tool refers to the
fact that it requires a high level of knowledge in the field of medicine, which further
complicates wider use. In addition, the time required for administration can represent
as a problem for younger children. Therefore, assessment is usually carried out in two
or more times in preschool children, with breaks in between, in order to complete the
assessment process adequately (Peerlings, 2007, as cited in Cools et al., 2009). Both
BOTMP and BOT-2 can be administered in their short (BOTMP-SF) or brief form (BOT-2
Brief Form) as instruments for screening and quick assessment of general motor skills.
When it comes to an identification of motor disorders in five years old children, it should
be noted that the validity of the BOTMP-SF was not confirmed (Venetsanou, Kambas,
Aggeloussis, Serbezis & Taxildaris, 2007). According to the results presented, higher
average total scores were obtained in the shorter version than in the longer one, and
the lower sensitivity (13.6%) and negative predictive value (72.5%) were confirmed in
identifying motor disorders.

DISCUSSION

There are several reasons why early recognition and detection of children with
developmental disorders is crucially important. Primarily, it represents a basis for the
early identification of developmental disorders and/or delays in development or some of
itsdomains. Therefore, itallows early intervention, reducing the impact of developmental
delays or disorders on the functioning of a child and its family, and preventing disability.
If the prevention of disability is set as an objective, then a continuous and regular
monitoring of child developmentimposesitselfasaprimary oneinall systems, regardless
of whether it is healthcare, education or social protection system. Consequently, further
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research on the accuracy and reliability of tools used for development screening and
assessment are needed. Numerous procedures used in the process of evaluation of
a child’s development in general, as well as a child’s motor development, are already
developed and still developing every day. Their selection, besides on their reliability and
validity, depends on the purpose of testing, child’s characteristics, context, preferences,
and experience of the examiner (Tieman et al.,, 2005).

With the aim to gain theoretical insight into the possibilities of motor development
assessment during childhood, this paper presents five instruments with their revisions
and versions from which they originated. Assessment tools that contain motor
development items are selected based on the frequency of their use in scientific and
research work and on the availability of comprehensive and relevant information on
those instruments.

Three of the instruments presented (TGMD-2, Movement MABC and ABC-2, BOTMP
and BOT-2) have been created solely for the purpose of assessing developmental delays
and disorders in the domain of mobility and for the evaluation of motor development.
The remaining two instruments (ASQ, CDI) provide insightinto the overall development
of a child, including the development of motor functions, abilities, and skills. It should
be noted that three instruments (TGMD-2, Movement MABC and ABC-2, BOTMP and
BOT-2) are standardized for the age that exceeds preschool, or, in other words, they
can be used to assess motor development beyond the age of six years. However, this
should not be taken as a significant limitation, in terms of the aim of present study. It is
possible to assess development in the mobility domain with each of these instruments
during childhood or until the age of six years, as the items (described in the review
of instruments) are usually the same while only norms are different for different age
groups. Next, two instruments (ASQ, TGMD-2) have discriminative and evaluative
character, while the remaining only have a discriminatory character. All instruments
presented are standardized, and studies with basic psychometric characteristics are
listed for each one. In addition, strengths and some limitations are listed. This might be
important to examiners when deciding or selecting an instrument in order to assess the
status of motor development of children.

All the strengths and limitations of all instruments presented are highly variable.
Furthermore, the fact is that it is overambitious to expect that it is possible to gain
an insight into a very complex developmental domain, such as motor development
during childhood, with a single assessment tool. For these reasons, we believe that it
is necessary to use several instruments for an adequate assessment and evaluation of
motor development, especially in children with the previously identified developmental
delay or disorder. Particularly since the corpus of motor performances is understood in
different ways by different authors, and consequently, there are very heterogeneous
subsegmental motor structures that need to be evaluated. Only an adequate assessment
of all motor substructures may result in a comprehensive insight into overall motor
development. The significance is evident both from the aspect of treatment of deficient
or impaired motor functions, as well as from the aspect of determination of a child’s
motor potentials. One more reason to use several procedures in the evaluation lies in
the fact that the data which are necessary for determining a child’s motor status are
collected indirectly, from parents, caregivers or relatives. Moreover, some instruments
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are more sensitive to general developmental deviations than to delays in a certain
developmental domain, while in others just the opposite. Finally, itis necessary to have a
multidisciplinary approach to the issue of assessment, both in the motor domain, as well
asin other developmental domains. Thus, a good basic foundation for early intervention
is realized, as well as synchronized acting on identified delays or disorders, taking into
account the development of a child as an indivisible whole.

CONCLUSION

A literature review showed that the presented instruments for the assessment of
motor skills during childhood are widely used in research practice in recent decades.
However, regardless of the frequency of their use worldwide during the observed
period, none of these instruments was standardized on the population in this country.
Based on the review of literature and instruments, on the theoretical considerations of
their psychometric characteristics and provided possibilities of administration, as well
as based on their strengths and limitations, we believe that the application of presented
instruments could significantly improve both research and practical work, in the fields
of assessment and evaluation of motor development during childhood.
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