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ABS TRACT
Objective: Oral motor assessment should be performed for children, with
communication disorders. Children with difficulties in expressive language
should be assessed for any motor disorder, which may lead to speech disorder. It
is remarkable that, there is limited number of studies performed in our country on
the assessment of speech structure of young children. The purpose of this study
was to provide clinicians with information about the ages of development of such
skills; which can be used in conjunction with normative information already
available, to provide a comprehensive description of oromotor functioning and to
help decisions concerning treatment planning and differential diagnosis of
speech, especially neuromotor, speech disorders.
Methods: In this study, we used the oromotor assessment approach, which
considers sequenced oral movements and isolated oral movements in
context.188 children between the ages of 3.0 and 6.0 years were randomly
included in the study. Subjects were excluded if they had any known pre-existing
speech and/or language disorder, hearing loss or neurological disease.
Results: The results of the study showed a developmental maturation of oromotor
abilities up to age of 4.0 years in addition, a wide variation in abilities was noted in
children aged 4.0 to 4.5 years. 
Conclusion: A careful attention should be paid to interpreting poor oromotor abilities
observed in young children. Normative data help clinicians in determining the
problem and planning the treatment. In addition, sub items of OM assessment could
be used to identify areas in which the child is incapable. (Arc hi ves of Neu ropsy chi atry
2013; 50: 45-52)
Key words: Oromotor skills; oromotor assessment; speech disorders; speech
articulation disordersn
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ÖZET 
Amaç: "leti#im bozuklu$u açısından incelenen  çocukların konu#manın motor
i#levlerine yönelik (Oral Motor: OM) olarak de$erlendirilmesi önem ta#ımaktadır.
Bu nedenle, özellikle ifade edici dil alanında güçlük ya#ayan çocukların,
konu#maları sırasında sorun olu#turabilecek motor bir probleme sahip olup
olmadıklarının belirlenmesi gerekmektedir.  Ancak, Türkiye’de küçük çocukların
konu#ma yapılarına ili#kin i#levlerinin de$erlendirilmesine yönelik olarak yapılan
çalı#maların sınırlı oldu$u görülmektedir. Bu çalı#manın amacı, küçük ya#taki
çocuklarda OM becerilerin kazanımına ili#kin ya# özelliklerini belirlemek,
konu#manın motor i#levlerinin kapsamlı bir tanımını yapmak ve planlanan
çalı#malara, özellikle nöromotor olmak üzere, konu#ma bozukluklarına ili#kin
ayırıcı tanı kriterleri hakkında bilgi sa$layabilmektir. 
Yöntem: Çalı#ma kapsamında, ba$lam içinde izole oral hareketler ve  sıralı oral
hareketlerden olu#an oral motor de$erlendirme yakla#ımı kullanılmı#tır. Çalı#maya
3 - 6 ya# arasındaki 188 çocuk tesadüfi örnekleme yöntemiyle seçilmi#tir. Çalı#maya
alınan  çocuklar, bilinen konu#ma ve/veya dil bozuklu$u, i#itme engeli ve nörolojik
problem gibi sorunlarına ili#kin tanısı olmayan çocuklardan olu#mu#, bu tür sorunu
olan çocuklar çalı#maya dahil edilmemi#tir. 
Bulgular:  Çalı#manın sonuçları, çocukların OM yeteneklerinde dört ya#a kadar
olan geli#imsel ilerlemeyi göstermi#tir. Ayrıca, 4,0-4,5 ya#a kadar olan çocukların
yeteneklerinde yaygın bir farklılık oldu$u da gözlenmi#tir.
Sonuç: Çalı#madan elde edilen sonuçlar, küçük çocuklarda gözlenen zayıf OM
becerileri yorumlarken dikkatli olunması gerekti$ini dü#ündürmektedir. Bu gibi
normatif veriler, terapistlerin mevcut sorunu tanımlamalarına yardımcı olmakta,
terapinin planlanmasına katkı sa$lamaktadır. Ayrıca  OM de$erlendirmede  yer
alan alt maddeler aracılı$ıyla, çocukların hangi alanlarda eksiklikleri oldu$u
tanımlanabilmektedir. (Nö rop si ki yat ri Ar fli vi 2013; 50: 45-52)
Anah tar ke li me ler: Oral motor beceriler, oral motor de$erlendirme, konu#ma
bozuklu$u, konu#ma artikulasyon bozuklu$u

Çıkar çatı!ması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatı#ması
bildirmemi#lerdir.
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Introduction 

Any problem which may occur in motor function related with
speaking affects production of speech negatively and this may
complicate or delay the developmental process. Articulation-
based problems are one of the important problems which creates
difficulty in the process of development by affecting the production
of speech. Articulation problems may arise in relation with physical
abnormalities including cleft lip or hearing deficit or neurological
disorders including cerberal palsy, dysarthria and apraxia.
However, a clear organic and/or neurological cause can not be
found in some conditions. These are called functional articulation
disorders. Therefore, mostly standard measurements should be
used in evaluation of speech mechanisms in children who are
thought to have articulation problem.

When normal speech production is affected by a neuromotor
disorder, the result will be a motor speech disorder as dysarthria or
apraxia (1,2). Therefore, the presence of motor speech disorders
should be excluded in evaluation of articulation disorders in
children (3,4). However, one should have information about the
components of speech and their functions in order to exclude the
presence of motor speech disorders.

An accurate grouping of speech production disorders is
important in terms of making right decisions in description and
treatment program (2,5). Structural disorder which is one of the two
main groups defined for articulation disorder describes any
disorder in the physical structures involved in the production of
speech – for example, cleft palate, submucous cleft palate,
incomplete velopharyngeal closure, tongue-tie or dental disorders.
The term functional articulation disorder is used when children
have difficulty related with production of one or more sounds
belonging to their own language, although they have no structural
or neuromuscular problem(2,5). 

Very limited number of studies have been conducted to
examine how and when oral motor control develops in children.
Most of the studies conducted were related with feeding abilities
in disabled children with developmental disorder or in early infancy.
Oral motor functions can not only be related with speech or
displaying of the language, but they involve substantially complex
and successive serial and rhythmic movements including
respiration, chewing, swallowing and feeding functions. Oral motor
functions are controlled by “the central pattern generator” (CPG)
in the medulla oblongata. There are difficulties in objective
evaluation of these movement patterns which occur substantially
rhythmically and successively especially in the pre-school period
which we call early childhood (1,2,3,4,5,6).

There are substantially limited number of studies about non-
verbal oral motor functions. Generally, oral praxis difficulties are
described in the studies (1,2,5). Evaluation of oral motor functions
has been based on the functions of peripheral oral structures.
However, most of the assessmen tools available are directed only
to older children. Normative information is needed to determine
dysfunctions occuring in the pre-school period.

Considering the above-mentioned properties it appears that
there are many motor difficulties which should be differentiated

with oral motor assessment. However, different asessement tools
should be used also in our country, since use of a single tool would
not be sufficient in differentiating motor difficulties. In addition,
standard data are needed to evaluate deviations from normal in
oral motor assessment.

Assessment of Oral-motor Skills
Traditionally, OM assessments involve the diadocokinetic

(DDK) performances of the structure and movements of speech
organs (6,7). Different studies related to oral motor assessments
have been performed until the present time. It is noted that the
number of studies conducted with children of the older age group
is higher compared to the number of studies conducted with
children of the younger age group in the literature (8). When the
studies included in the literature were examined, it was observed
that Kent et al. (8) provided the standard data in the subject of
speech motor controls for children between the ages of 2.6 and
6.11 years. Some investigators presented data on the specific
aspects of OM functions. Kools ve Twedie (9) presented the
standard data on isolated oral movements and extremity
movements for children aged between 1.6 and 5.6 years. Turan and
Ege (10) performed a study which determined the DDK norms in
Turkish children aged between 3 and 6 years. In addition, Turan and
Ege (11) compared the DDK skills of the children with and without
stammering between the ages of 3 and 6 years. Cannina and Rose
(11)  provided standardized data on lateral tounge movements and
DDK rates in vowel and consonant sound combinations for
children aged between 4.6 and 9.6 years and 13.6 and 14.6 years. In
addition to the limited number of normative data obtained from
children of the younger age, there are some tests which are used
to evaluate OM skills in different age groups (12,13,14,15,16). 

The assessment tools mentioned above provide normative data
for the clinician to be used in evaluation of articulation
mechanisms related with speech in children and in planning
therapies. However, normative information is needed to make
appropriate clinical decisions for chidren in the pre-school period
or younger children, since most of the assessment tools available
are directed to children of older age. Another limitation related with
the above mentioned assessment tools is observed in OM
evaluation with isolated instructions. On the other hand, problems
may arise in participation of children in evaluation, since normative
data are composed of only structured instructions (7,17). It was
reported that children with Specific Language Disorder
experienced difficulty in successive oral movements (18) and
children with articulation problem had difficulty in verbal ordering
of vowel and consonant syllables (DDK) (19)  (19).   

In recent years, some investigators have stated that
investigations with instructions involving contextual meanings and
clues are needed. Kelso and Tuller (20) reported that the operation
was less successful when evaluation was done only with
instructions or demonstration methods without giving instructions
involving contextual limitations or meanings in OM evaluation of
young children. Dewey et al. (21) also reported that lower results
related with OM skills were obtained, when instructions were
given without using a real object in their study in which they
compared children who had difficulty in verbal expression with the
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control group. Conclusively, it has been suggested that limited
results related with instructions used without the help of an object
are being obtained in order to evaluate OM skills in young children
in detail.

Kelso and Tuller (20) stated that children answered all items
more naturally and without difficulty and could repeat the asked
movements automatically when an assessment was done in a
certain context and by using conceptual instructions. Although
there are some assessments involving contextual conceptual
instructions including the “Nuffield Dyspraxia Assessment and
Treatment Programme” (15), we do not have normative data
displaying specifically the performances of young children in these
skills.

In the literature, it is suggested that 1) the structure of the face,
2) DDK rates, 3) contextual isolated oral movements, 4) sequential
directed oral movements should be evaluated and 5) oral
movements should be evaluated with contextual instructions and
clues in order to assess OM skills in detail (11,20, 22,23). 

Method

The aim of this study was to demonstrate the main data related
with oral motor skills in healthy children between the ages of 3 and
6 years.

There are limited number of studies evaluating the oral motor
functions in young children in our country (12). Since the available
normative data are composed of only structured instructions,
problems can be faced in participation of children in assessments.
Evaluation of oral motor functions in pre-school children can be
provided more easily with instructions involving contextual
meanings and clues. It was thought that this kind of tests would
give more reliable results in terms of participation of children in the
assessment (23).

Sample
188 children who showed normal development and who were

receiving pre-school education in the 3-6 year-age group were
included in the study. 82 (43.6%) of these children were female and
106 (56.4%) were male. 

The school management and teachers were given information
about the study and approval was obtained. The parents of the
children were informed and their approval was obtained, since the
study was going to be conducted on individuals who did not have
full legal competence and it would contribute to the health of the
group representing the study. In addition, all children included in
the study were given information and their consents were
obtained. 

The Denver II Developmental Screening Test: Developmental
evaluation of the children was done using the Developmentsl
Screening Test (24) and children showing a normal development
were included in the study.

The Ankara Articulation Test: Screening with AAT (25) was
done and children who had no articulation problem were included
in the study. In addition, the children included in the study had no
known diagnosis related with speech and/or language disorder,
hearing deficit and neurological problem. In this study which was

conducted to describe OM properties of Turkish children between
the ages of 3 and 6 years, the 5.6-6.0 age group was also added to
the sample in contrast to the study of Ozanne(23). The distribution
of the children included in the study by age is shown in Table 1.

Data Collection Tool 
Scope Validity:
The Oral Motor Scale (OMS) was used to evaluate the oral

motor skills of the children. The scale was adapted to Turkish from
the tool developed by Ozanne (23). To determine the scope validity
of the assessment tool the opinions of nine experts in the area
were asked and the comprehensibility of the items was readjusted
according to common opinions. In addition, a pilot preschool was
selected and the opinions of the teachers were asked. It was
evaluated if the OMS was comrehensible for the 12 children
selected as one male and one female from each age group. It was
found that there was no problem in the comprehensibility of the
OSM items by children of the 3-6-year age group in this pilot study.

Operation
The children were evaluated individually in a quiet room in their

preschool according to the criteria related with two main subtitles
of OMS (23) including 1) Isolated Oral Movements in Context and 2)
Sequential Oral Movements. The subtitles evaluated were
calculated using a 4-point scoring system developed by Kools and
Tweedie (9). Scoring was done between 0 and 3 with a maximum
score of 3 for each instruction. Assessment scores were given as
3, 2, 1, 0.

1) Isolated Oral Movements in Context   
In order to evaluate motor functions related with speech,

instructions involving notable and contextual clues were given for
young children in the part of evaluation of isolated movements in a
meaningful context (23). In this assessment tool, the items were
composed of instructions which a young child could comprehend
and which would allow him/her to feel himself/herself a part of a
play and participate (for example; blowing out candles or elevating
the tounge to lick candy sugar on a tounge depressor or taking a
food part like grape and putting it on the toung). Isolated oral
movements in context are composed of three subtitles including
“Licking”, “Place” and “Blowing out”. Each subtitle is composed of
different numerical instructions; 1) “Licking”, the ability to lick a
tounge depressor placed in different points around the mouth (5

Table 1. Distribution of the children in the sample by age and gender 

Age Group Male Female Total 
n % n % n

3.0- 3.5 13 43.3 17 56.7 30

3.6- 3.11 14 46.7 16 53.3 30

4.0- 4.5 14 46.7 16 53.3 30

4.6- 4.11 15 45.5 18 54.4 33

5.0- 5.5 13 37.1 22 62.9 35

5.6- 5.11 13 43.3 17 56.7 30

Total 82 43.6 106 56.4 188
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instructions) 2)“Place”, ability to bring the tounge to a point defined
in the mouth (3 instructions) and 

3) “Blowing out”, ability to control the breathing flow by
blowing out 

(1 instruction). For each item subscores were calculated
seperately. In the context, the part of isolated oral movements was
composed of a total of 9 instructions.

For each child in the age groups the maximum score for each
instruction was determined as 3 (maximum score=27). A score of 3
(accurate) was given in cases where a full and accurate
performance was observed right after the instruction; a score of 2
(accurate) was given in cases where unsuccessful movements
might be present and a full and accurate performance was
observed after long-term pauses; a score of 1 (coarse) was given
in cases where the general gesture pattern was acceptable, but
the performance was defective in terms of magnitude, sensitivity,
strenght and speed; a score of 0 was given in cases where an
important part of the gesture was lacking, though a part was
accurate (partial), in cases where the gestures were confused
with the previous items (resistance), in cases where wrong
gestures or performance were produced (indifferent) and in cases
where no oral movement was observed (empty). 

2) Sequential Oral Movements
Movements composed of five subtitles including two

sequential movements were composed of brief instructions
including “cough”, “yawn” and “lick” considering the memory
capacity of three-year old children. The sequential movements in in
this part were composed of five subtitles; “Blowing out and Lifting
the tounge up”, “Licking and Roaring”, “Kissing and Coughing”,
“Yawning and Licking”, “Lifting the tounge up and Licking”
movements.

To make sure that the two movements were done sequentially
without an interval an example was set in the first tryout, if
necessary when giving the instruction and the children were asked
to fulfill the instruction.  The first tryout provided a form of practice
for the children. For the second tryout the children were asked to
fulfill the instruction sequentially only by the instruction of “well-
done”, “ do it again”. The total score of two movements under a

title were given as a score (for example: Licking=3 and Roar=3;
Total score 6). The maximum score for each title was determined to
be 6. The total score was obtained by summing the scores given for
5 subtitles in the assessment (maximum score= 30).

Statistics 
The data of the study was analysed using SPSS 13 program.

The Pearson r correlation was used to examine the internal
consistency of the tool and the consistency between the
operators. The arithmetic mean±standard deviation values were
found for each 6 groups in the 3-6 year-age group. The Kolmogorov
Smirnov test was used to examine the compatibility of the data
obtained to the normal distribution in each group and the non-
oparametric Kruskal Wallis Variance Analysis test was used, since
the data did not show a normal distribution. The differences
between the age groups were compared using the non-parametric
Mann–Whitney U test, since the difference between some
subtitles of OMS between the age groups was found to be
significant as a result of this analysis.

Reliability
It was asked that approximately 10% of the children (n=24)

were observed and scored by a different evaluator during the
assessment. The Pearson r correlation was used to examine the
consistency between the operators. The correlation coefficient r
was found to be 0.96 (p%0.01). Examination of internal consistency
was done by comparing the scores given by the same evaluator to
the same children (n=24) as a result of reevaluation. The
correlation coefficient r was found to be 0,86 (p%0.01).

Results 

The results of female and male children were pooled for all
statistical analyses because the sample of the age groups was
small. Robbins and Klee (26) could not find a significant difference
in terms of gender in the study they conducted with a similar age
group. 

1. Isolated Oral Movements in Context ;
The arithmetic mean and standard deviation values of the total

subscores of “Licking, Place and Blowing out” for each age group

Table 2. Ba$lam içinde  izole oral hareketlerin ya#lara göre da$ılımı

Instruction Age Group
3.0- 3.5 n=30 3.6- 3.11 n=30 4.0- 4.5 n=30 4.6- 4.11 n=33 5.0- 5.5 n=35 5.6- 5.11 n=30

X ±SD x ±SD x ±SD x ±SD x ±SD x ±SD p

Licking 13.3     ±3.0 13.4 ±2.4 14.6 ±1.0 14.8 ±0.8 14.9 ±0.5 14.9 ±0.6 0.000*
(maks.=15)

Localization    6.1 ±2.7 7.9 ±2.3 8.4 ±1.2 8.5 ±1.3 8.6 ±1.8 8.8 ±0.8 0.000*
(maks. =9)

Blowing 2.5 ±0.6 2.6 ±0.5 2.8 ±0.6 2.8 ±0.5 2.9 ±0.4 2.9 ±0.3 0.66
(maks.=3)

Total 21.9 ±4.6 23.9 ±4.3 25.8 ±1.8 26.1 ±1.7 26.3 ±1.8 26.6 ±1.2 0.003*
(maks.=27)    n=188

*p % 0.05
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are given in Table 2. It was found that the total subscores in each
three subtitles increased in proportion with age.

Since the results of this part did not show a normal distribution,
the non-parametric Kruskal Wallis Variance Analysis was used to
test if the difference between the age groups was significant or
not. When “Licking”, “Place” and “Blowing out” scores were
examined according to the age groups in terms of total scores by

the Kruskal Wallis test, it was found that a significant difference
was present in “Licking” and “Place” subtitle scores and in the
“total” score (p%0.05) except for “Blowing out” subtitle (c2=3.23;
p=0.66).  

When the difference in Isolated Oral Movements in Context
between the age groups was examined using the Mann-Whitney U
Test, the difference between the 3.0-3.5-year age group and all the

Table 3. Comparison  of the age groups in terms of isolated oral movements in the context “licking”, “localization” and “total” scores using Mann
Whitney U test 

Age groups Licking Localization Total
U p U p U p

3;0-3;5 / 3;6-3;11 350.50 0.043* 270.00 0.003* 257.50 0.003*

3;0-3;5/  4;0-4;5 315.00 0.012* 228.00 0.000* 209.00 0.000*

3;0-3;5/ 4;6 -4;11 321.50 0.002* 232.50 0.000* 195.00 0.000*

3;0-3;5/  5;0-5;5 322.00 0.000* 272.00 0.000* 209.00 0.000*

3;0-3;5/ 5;6-5;11 270.00 0.000* 186.00 0.000* 137.50 0.000*

3.6-3.11/4.0-4.5 418.00 0.004* 426.00 0.021* 398.00 0.041*

3.6-3.11/4.6 -4.11 437.00 0.189 436.50 0.223 381.00 0.049*

3;6-3;11 /5;0-5;5 446.50 0.050* 280.00 0.000* 407.00 0.047*

3;6-3;11/ 5;6-5;11 374.50 0.045* 372.00 0.048* 290.00 0.003*

4;0-4;5/ 4.6 -4.11 472.00 0.561 459.00 0.434 432.00 0.299

4;0-4;5/ 5;0-5;5 483.00 0.271 504.00 0.672 455.00 0.266

4;0-4;5/ 5;6-5;11 405.00 0.165 390.00 0.132 326.00 0.018*

4;6 –4;11/5;0-5;5 557.00 0.578 561.50 0.739 571.50 0.924

4.6-4.11/5;6 -5;11 467.00 0.362 467.00 0.449 422.50 0.158

5;0-5;5/5;6 -5;11 513.00 0.664 482.00 0.293 456.00 0.193

*p %0.05

Table 4. Distribution of sequenced oral movements by age

Instruction Age group
3.0- 3.5 n=30 3.6- 3.11 n=30 4.0- 4.5 n=30 4.6- 4.11 n=33 5.0- 5.5 n=35 5.6- 5.11 n=30

X ±SD X ±SD X ±SD X ±SD X ±SD X ±SD p

B-ET                    4.8 ±1.4 4.9 ±1.3 5.4 ±1.2 5.6 ±1.0 5.8 ±0.7 5.9 ±0.5 0.006*
(maks.=6)
L-R 5.1 ±1.5 5.4 ±1.5 5.7 ±0.9 5.8 ±0.5 5.9 ±0.5 5.9 ±0.5 0.007*                             
(maks. =6)

K-C           5.2 ±1.7 5.4 ±1.6 5.7 ±1.1 5.9 ±0.2 5.9 ±0.2 5.9 ±0.2 0.62                            
(maks.=6)
Y-L 4.6 ±1.7 4.9 ±2.2 5.4 ±1.5 5.9 ±0.5 5.9 ±1.0 5.9 ±0.5 0.012*

E-L      5.1 ±1.9 5.2 ±1.9 5.3 ±1.8 5.4 ±1.8 5.4 ±1.7 5.5 ±1.1 0.45                          
(maks. =6)
TOTAL                24.8 ±5.8 25.8 ±4.6 27.5 ±3.9 28.6 ±1.0 28.9 ±1.8 29.1 ±1.2 0.002*                       
(maks.=30)        

*p %0.05

B-ET=Blowing and elevating the tongue, L-R=Licking and roaring, K-C= Kissing and coughing, Y-L= Yawning and licking, E-L= Elevating the tongue and licking 
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other 3.6-5.11-year age groups in terms of “Place” and “Total”
scores was found to be significant (p%0.05). In addition, the
difference between the 3.6-3.11-year age group and the 4.0-5.11-
year age groups was also found to be significant (p%0.05). The age
groups in whom the “Licking” movement, the “Place” movement
and the “Total” movements were found to be statistically
significant according to the results of the Mann Whitney U Test are
given in Tabe 3. In the study conducted by Ozanne (23), similar
results were obtained and the difference in the “Total” scores was
found to be significant between the 3.6-3.11-year age group and the
4.0-5.5-year age group (p%0.05).

2. Sequential Oral Movements;
In this part, each child was aimed to be included in both tryouts

of the five titles. Each title was composed of two oral movements
in a sequential order. A similar total score was obtained for the
second study. Some children in younger age groups refused the
second study. As a result of this, all other statistical analyses were
performed using only the scores of the first study. The arithmetic
mean and standard deviation values for the total scores and for
each title in each age group are given in Table 4. An age-
proportional increase was observed in the scores of each five
sequential movement.

Since the results of this part did not show a normal distibution
either, the non-parametric Kruskal Wallis Variance Analysis Test
was used to test if the difference between the age groups was
significant or not. According to the test results, the differences

between the groups were found to be significant in terms of age
except for the “Kissing and Coughing” and “Lifting the tounge up
and Licking” movements (p%0.05).  

In order to determine which age groups were different from
each other the difference between the age groups was compared
one by one with the Mann Whitney U Test in Table 5. It was found
that only the “Blowing out and Lifting the tounge up” movement,
“Yawning and Licking” movement and “Total” movements were
significantly different between the 3.0-3.5-year age group and the
4,.-5.11-year age groups. In addition, it was also found that the
difference between the 3.6-3.11-year age group and the 4.0-5.11-
year age groups was significant (p%0,05). The age groups in which
“Blowing out and Lifting the tounge up” movement, “Yawning and
Licking” movement and “Total” movements were statistically
significant according to the results of the Mann Whitney U Test are
given in Table 5. 

Discussion

In assessment of motor speech disorder, two main methods
including analysis performed by tools and analysis performed by
observation are used. The assessment tool used in this study is an
observational tool which allows the clinician to perform screening
at the initial level to evaluate children with the help of contextual
clues and some assitive objects. In cases where it is thought that
there is a problem, differrent assessment tools should also be used
for more detailed assessment.   

Table 5. Comparison of the age groups in terms of sequenced oral movements “blowing and elevating the tongue”,  “yawning and licking” and “total”
scores using Mann Whitney  U Test

Age groups                 Blowing and elevating the tongue Yawning and Lickin Total
U p U p U p

3;0-3.5 / 3.6-3.11 389.00 0,269 413.50 0.439 392.00 0.367

3;0-3;5/  4;0-4;5 372.00 0.151 421.50 0.558 382.50 0.295

3;0-3;5 /  4;6-4;11 376.50 0.036* 392.50 0.015* 330.50 0.015*

3;0-3;5/ 5;0-5;5 358.50 0.003* 415.50 0.012* 317.50 0.003*

3;0-3;5/ 5;6 -5;11 287.50 0.001* 358.00 0.021* 285.00 0.009*

3.6-3.11/4.0-4.5 435.00 0.046* 440.00 0.826 431.50 0.044*

3.6-3.11/4.6 -4.11 451.00 0.024* 427.00 0.048* 412.00 0.040*

3;6-3;11 /5;0-5;5 444.00 0.035* 452.00 0.050* 413.50 0.038*

3;6-3;11 /5;6-5;11 360.00 0.024* 389.50 0.035* 354.00 0.103

4;0-4;5/ 4;6-4;11 468.00 0.573 411.50 0.135 417.50 0.226

4;0-4;5/ 5;0-5;5 462.00 0.166 435.50 0.028* 414.00 0.045*

4;0-4;5/ 5;6-5;11 375.00 0.046* 375.50 0.048* 359.50 0.128

4;6 -4;11/5;0-5;5 538.00 0.386 576.50 0.967 545.50 0.631

4.6-4.11/5;6 -5;11 437.00 0.117 493.50 0.946 479.50 0.798

5;0-5;5/5;6 -5;11 498.00 0.394 522.50 0.912 509.00 0.796

*p%0.05
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Normative data about sequential oral movements and isolated
oral movements performed with contextual instructions were
provided in this study which was conducted to describe oral motor
properties of the Turkish children in the 3-6-year age group, since
there are very limited number of studies related with assessment
of oral motor structures of children in the young age group
performed in Turkey. Ability of the children who have difficulty in
voluntary movements, who have a problem of apraxia or who show
dyspraxic properties to perform indirectly targeted movements
allows the assessment to be performed more naturally without
difficulty. It is thought that the tool used in the study (OMS) will
allow ease in terms of fulfilling unstructured instructions both for
groups who have a problem of apraxia and for all young children
who have language and speech problems as mentioned before.
This kind of normative data are important in terms of comparison
of the expected performance level with observed performances
and in terms of determining abilities in areas where developmental
improvement occurs before the therapist starts with assessement
or planning of the therapy program. The data collected in the
research may play a role in various decisions related to OM skills
in young children.  

With the help of the data obtained it was shown what kind of
improvement occured in OM skills both in sequential oral
movements and in isolated oral movements in context. According
to the results of the study it was found that 1)an increase was
observed in the scores of isolated oral movements in context up to
4.0-4.5 years of age, 2) an increase in the mean scores of OM
abilities was also observed in sequential oral movements up to 4.0-
4. 5 years of age, the increase was limited after this age, but was not
significant. The increase in the mean scores of the same OM skills
was in parallel to the study of Ozanne (23) which constituted the
basis of the hypothetical background of this study. In the study of
Ozanne, it was reported that an increase was observed in
development of motor functions related with speech up to four
years of age and the increase after this age was not significant.  It
was found that this platau observed at the age of four was
compatible with the data of Kools and Tweedie (9) related with
development of both isolated directed oral movements and
extremity movements. Additionally, the data obtained at the end of
the study are in parallel with the results of total functional scores
obtained in the study of Robbins and Klee (26). Robbins and Klee
(26) stated that only a small and insignificant increase occured in
the total functional score after the age of four. Sheppard (7) also
reported that an increase occured in the mean scores in children
aged three years, when he compared the voluntary, non-verbal
behaviors in children in the 3-6-year age group. All these findings
support the view of Blakeley (27) that children who can not mimic
OM movements after the age of four should not be considered
normal developmentally.

It has been reported that the anatomy of the oral region differs
in the infancy and childhood and this difference can be observed
in structures including the nose, oral cavity, pharynx, larynx,
trachea and bronchi. Again, it has been reported that the same
difference is observed in the nasopharynx, oropharynx and
hypopharynx which form the structure of the pharynx, especially

the tounge base in the oropharynx is bound to the larynx up to the
age of four and therefore the oropharynx can not be visualized in
infants, the tounge base separates from the larynx at the age of four
and the oropharynx develops and hence nasal respiration is
observed in the early infancy (5). It is observed that the activity of
the oral region increases when the organs find their normal
structures and places with the anatomical development (5). The
improvement in the oral abilities up to the age of four in the study is
related with the development in the anatomical structures which
occurs especially up to this age. It is thought that changes in the
anatomic stuructures and the adaptation process for these
changes are important in the difference in the changes in functions
including especially sticking out the tounge and respiration
between the age groups especially up to the age of four. 

The fact that no significant changes occured after the age of
four also suggests that these assessments are not clinically
sensitive enough to determine the improvements in OM skills after
the age of four. In this context, it can be thought that use of device-
based physiological measurements aiming to assess the strength
of the tounge or the tounge-lip coordination might provide
additional information.  

Sharkey and Folkins (28) assessed the lower lip and chin
movements in children above the age of four and suggested that
the basic development in OM movements occured up to the age of
four and in the following ages the oral-motor system underwent a
process of “fine adjustment”.

Conclusion 

The aim of this study was to provide data related with
sequential oral movements and isolated oral movements done with
contextual stimuli or limitations in children between the ages of 3
and 6 years and establish norms for this age group. This kind of
normative data help the educators in defining the problem and
planning of education. In addition, the subtitles in the OM
assessment indicate in which areas the child has deficiency. A pre-
assessment can show if education has contributed to
developmental improvement and the results of comparison of
these normative data can be shown with subsequent re-
assessments.

It is substantially difficult to assess oral skills in the early
childhood with isolated muscle movements and complex functions.
The increase in the oral skills observed in the study may be related
with the anatomical and physiological development as well as with
the variable course of the perceptual development in this period.

According to the results obtained, improvement in OM skills
occured in both sequential oral movements and isolated oral
movements in context up to the age of 4.0-4.5 years. It was found
that the increase after this age was limited, but not significant.  The
results obtained in this study suggest that care should be taken
when interpreting the weak OM skills observed in young children.
In addition, it is thought that this kind of normative data are lacking
in our country and are needed. This kind of normative data are very
important both in assessment and in planning of education in our
country where studies related with language and speech
pathology have just begun. 
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