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ABSTRACT

Objective: Auditory perception, which is the recognition and interpretation of auditory stimulus, forms the basis of verbal communication skills.
Evaluating auditory perception in children is very important. Developmental Test of Auditory Perception (DTAP) is a battery that measures differ-
ent aspects of auditory perception. This study aimed to present the Turkish adaptation of the DTAP battery.

Material and Methods: A total of 80 individuals (40 girls, 40 boys), aged between 8 and 18 years with normal hearing, were recruited in this study.
The DTAP consists of 5 subtests, including environmental sounds, word discrimination, phonemes in isolation, tonal pattern, and rhyming sounds.
All of these subtests were adapted to Turkish.

Results: The participants were found to have a greater difficulty in tonal pattern and rhyming sounds subtests. Negative correlation was found
between age and the subtests of tonal pattern and rhyming sounds (P < .05). According to these results, as the age of the participants increases,
the probability of making mistakes in these subtests decreases. However, a positive correlation was found between tonal pattern and rhyming
sounds subtests, with both the number of incorrect items in tonal pattern and rhyming sound subtests increased.

Conclusion: It is concluded that auditory perception of tonal patterns and rhyming sounds is challenging for children in the young age group. The
DTAP is an adaptable tool for the Turkish population. Further studies are needed with greater populations of Turkish children.
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Amag: isitsel uyaranin taninmasi ve yorumlanmasi olan isitsel algi, sozlii iletisim becerilerinin temelini olusturmaktadir. Cocuklarda isitsel al-
ginin degerlendirilmesi, oldukca 6nemlidir. isitsel Alginin Gelisimsel Testi (DTAP), isitsel alginin farkl yonlerini degerlendiren bir bataryadir. Bu
¢alismanin amaci, DTAP bataryasinin Tiirkceye uyarlanmasini sunmaktir.

Gereg ve Yontem: Bu calismaya 8-18 yaslari arasinda normal isiten 80 birey (40 kadin, 40 erkek) dahil edilmistir. DTAP; cevresel sesler, kelime ayirt
etme, fonem izolasyonu, tonal patern ve uyakl sesler olmak lzere 5 alt testten olusmaktadir. Tum alt testler, Tuirkceye uyarlanmistir.

Bulgular: Katilimcilarin tonal patern ve uyakli sesler alt testlerinde daha fazla zorluk yasadiklar belirlenmistir. Yas ile tonal patern ve uyakli sesler
alt testleri arasinda negatif korelasyon bulunmustur (P < ,05). Bu sonuglara gore katilimcilarin yasi arttikca, bu alt testlerde yanhs yapma olasiligi
azalmaktadir. Ayrica, tonal patern ile uyakl sesler alt testleri arasinda pozitif korelasyon bulunmustur. Tonal patern alt testindeki yanhs madde
sayisi arttikca, uyakl sesler alt testindeki yanhs madde sayisi da artmistir.

Sonug: Tonal paternlerin ve uyakh seslerin isitsel algisinin kiictik yas grubundaki ¢ocuklar icin zor oldugu sonucuna variimistir. DTAP, Turk
popilasyonu icin uyarlanabilir bir bataryadir. Daha genis poptilasyonlar ile yapilacak ¢alismalara ihtiyag vardir.
Anahtar Kelimeler: Adolesan, odyoloji, isitsel algi, cocuk, isitme
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Introduction

Auditory perception, which is the recognition and interpreta-
tion of auditory stimulus, forms the basis of verbal communi-
cation skills.' Development of auditory perception is directly
related to the maturation of auditory neural pathways.>* It
begins with auditory awareness and continues with discrimina-
tion, identification, and comprehension.>® This process, which
is directly related to all developmental areas, is important,
especially for speech and language development in children.”
Therefore, evaluating auditory perception in pre-school and
school-age children is very important.® Owing to the compli-
cated functions of auditory perception, the skills are evaluated
one by one.? Auditory discrimination, one of the components
of auditory perception skills, is evaluated with speech identifi-
cation and discrimination tests."

There are many test batteries to evaluate auditory perception
skills, which are applied to different age groups. Auditory per-
ception tests are screening tests or diagnostic assessment tools
used particularly for auditory discrimination skills.""* The re-
sults of these tests were closely related to individual factors like
auditory memory and attention.’>™® The skills measured in
test batteries administered to children are auditory discrimina-
tion, auditory memory, auditory integration, and audiovisual
integration. The basis of all of these skills lies in central audi-
tory processing (CAP).>'” These auditory skills are important for
reading and writing skills."®® According to researchers, audi-
tory discrimination tests must be a component of educational
programs because poor auditory discrimination skills could
result in a child being unable to read successfully.”

Developmental test of auditory perception (DTAP) is a com-
prehensive tool for assessing auditory perception. Unfortu-
nately, in Turkey, test batteries that are used to evaluate audi-
tory perception skills are limited. This study aimed to present
the preliminary results of Turkish version of DTAP for Turk-
ish children and adolescents with normal development and
hearing aged 8-18 years. Our long-term target is to establish
the first step of a comprehensive test battery for evaluating
auditory perception abilities.

Material and Methods

This study was conducted as a dissertation thesis between Jan-
uary and November 2017. The ethics committee approval for
this study was received from istanbul University-Cerrahpasa
Faculty of Medicine clinical research center. Because the partic-
ipants were under the age of 18 years, their families signed an
informed consent form. Adaptation permission was obtained
from the manufacturing company of DTAP (PRO-ED, Incorpo-
rated, an international publisher, Austin, Texas). The study was
designed using a correlational model of quantitative research

methods. Per our purpose, data analysis was intended to an-
swer the following 5 questions:

1) What are the correct answer percentages (%) of the test items
in the test battery?

2) What is the number of minimum and maximum incorrect
items for each subtest in the test battery?

3) Is there any difference in the number of incorrect items be-
tween sexes in the subtests?

4) Is there any difference in the number of incorrect items in
the subtests according to age groups?

5) Is there a correlation between subtests or between age
groups and subtests?

Participants

The participants of the study were 80 children (40 girls, 40 boys)
with normal development, aged 8-18 years (11.50 + 2.84) who
had normal hearing. Normal development in these children was
determined according to family history, observational experienc-
es, and support of a clinical psychologist. The clinical psycholo-
gist evaluated the development of these children by Wechsler
Intelligence Scale for Children-R and Wechsler Adult Intelligence
Scale tests. Audiologic evaluation was conducted in all children
(tympanometry, pure tone and speech audiometry, and transient
evoked otoacoustic emission), and 0-15 dB HL (125-8,000 Hz)
range in pure-tone average (PTA) was classified as normal hear-
ing. PTA is 4 frequency averages as 500-1,000-2,000-4,000 Hz. All
children were attending public or private schools in the Istanbul
region. Children were grouped in 8 age groups with 5 boys and 5
girls in each group. Age groups are shown in Table 1.

Developmental test of auditory perception

DTAP is a comprehensive tool for assessing auditory perception in
children. It was developed by Cecil R. Reynolds, Judith K. Voress,
and Nils A. Pearson in 2008. It uses a simple response format that
can be easily accommodated for children aged 6-18 years. DTAP
includes 5 subtests (environmental sounds, word discrimination,
phonemes in isolation, tonal pattern, and rhyming sounds). Each
subtest evaluates a different aspect of auditory perception. In
environmental sounds subtest (30 items), the child hears 2 non-
speech sounds from the environment and has to indicate wheth-
er they are the same or different. In word discrimination subtest
(30 items), the child hears 2 words and has to indicate whether
they are the same or different. In the phonemes in isolation sub-
test (31 items), the child hears 2 phonemes and has to indicate
whether they are the same or different. In tonal pattern subtest
(31 items), the child hears 2 patterns of pure-tone sounds and
has to indicate whether they are the same or different. In the
rhyming sounds subtest, (31 items), the child hears 2 words and
has to indicate whether they rhyme.

Table 1. Age Groups of the Participants

Age groups (y; m) 8;0-8;11 9:;0-9;11  10;0-10;11  11;0-11;11  12;0-12;11  13;0-13;11  14;0-15;11  16;0-18;11
Mean 8;5 9;6 10;4 11;6 12;5 13;7 14:1 17,5
n 10 10 10 10 10 10 10 10

Abbreviations: y, year; m, month; n, number of participants




Turkish DTAP (TR-DTAP)

Adapting DTAP to Turkish

In TR-DTAP, the 5 subtests were examined. In the “environ-
mental sounds” and “tonal pattern” subtests, no changes were
made. They remained the same as in the original version of the
battery. “Word discrimination,” “phonemes in isolation,” and
“rhyming sounds” subtests were reorganized. The morpho-syn-
tactic rules of Turkish were not taken into consideration, and
only the sound matches were used. Changes were made ac-
cording to the Turkish phonetic and phonotactic rules, which
are described in the International Phonetic Alphabet (IPA). For
example, in word discrimination subtest, the word “tree” was
used as “tren” (train) in the Turkish version. In the rhyming
sounds subtest, the pair of words “how-now” were used as “haz-
naz.” There were some sound combinations which did not exist
in the Turkish phonologic system. For these sounds, the closest
sound in the IPA chart was chosen. For example, “kul” was used
instead of “foul.” In this process, words and phonemes were
formed according to the children’s most familiar words to pro-
vide easy pronunciation. This was based on the 1,000-word list,
which is taught to school-age children, as determined by the
Turkish Language Institution and the Turkish Republic-Minis-
try of National Education. Adaptation of the battery was made
by a speech-language pathologist and 2 linguists. TR-DTAP is
given in Appendix A. A pilot study of TR-DTAP was conducted
with 20 children aged 6-18 years. In this trial, the children aged
6-8 years had difficulty with the testing instructions, especial-
ly in rhyming sounds and with some of the unfamiliar words
in word discrimination subtest. These words were changed to
more familiar words. For the rhyming subtest, extra informa-
tion was added to the instructions.

Sound recordings

A professional male voice actor vocalized the sounds of the TR-
DTAP. For the recording of the sounds, Computerized Speech
Lab (PENTAX Medical, New Jersey, USA) and a high-quality
condenser microphone (Shure SM48) were used in a sound-
proof room. The microphone was located 15 cm away from
the speaker’s mouth during recording. The voice recordings
were edited using the Adobe Audition CC 2017 software pro-
gram (Adobe Systems, USA). Sound editing was done accord-
ing to the Radiocommunication Sector of International Tele-
communication Union Sound Broadcasting recommendations
(ITU-R BS.1770-3—-08/2012). Background noises, environmental
sounds, and stimuli of tonal pattern subtest used inside the
DTAP were taken from the original version of DTAP.

Test procedure

Testing was conducted inside a soundproof room with back-
ground noise below 35 dBA. During the testing period, the
child and the researcher were seated comfortably. The child lis-
tened to the recordings from a computer (Apple MacBook Air).
All items were presented at the most comfortable level for each
listener. The items which were presented in noise were present-
ed in a randomized manner as in the original DTAP. Signal-to-
noise ratios were edited to be the same as the original content.
Before beginning, output of the computer sound was analyzed
from the child’s listening position using a sound level meter
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(Bruel & Kjaer, 2270-S hand-held SLM, Denmark) to ensure that
the output stayed the same across all trials. Identical protocols
were used in the administration of the TR-DTAP as in the orig-
inal test. It took 45-60 minutes to administer. Sufficient time
was scheduled so that the entire test could be administered
in 1 session. The test presentation order was not randomized
and administered in the same order for each child. A 5-minute
break was given at the end of each item set. After the instruc-
tions were given by the researcher, the child discriminated the
sound and marked 1 of the checkboxes (same or different) on
the test sheet. During the administration of the test, the exam-
iner stayed neutral so as to not affect the examinee’s response.

Statistical analysis

Statistical analysis was performed using The Statistical Package
for Social Sciences version 21.0 software (IBM Corp.; Armonk,
NY, USA). The first research question was addressed by carry-
ing out descriptive statistics; number and percentage values
for categorical variables. In other research questions, the Shap-
iro-Wilk test was used to test if the parameter had a normal dis-
tribution. According to the Shapiro-Wilk test results, the num-
ber of incorrect items by sex did not show a normal distribution
as P < .05 for each subtest. Therefore, the Mann-Whitney U
test, which is one of the nonparametric tests, was performed to
analyze the relationship between sex and the incorrect items.
In the analysis of the relationship between age groups and the
number of the incorrect items, the data did not show normal
distribution for environmental sounds, word discrimination,
and phonemes in isolation subtests; however, for tonal pattern,
rhyming sounds subtests, and the total test, the data showed
normal distribution. Therefore, the Kruskal-Wallis test was
used for non-normally distributed data, and one-way analysis
of variance test was used for normally distributed data. Post-
hoc Tukey test was also performed, because the data showed
a homogeneous distribution. Spearman test was performed for
correlation analysis between subtests. A value of P < .05 was
considered statistically significant. In data analysis, the cutoff
point for interpreting the correct answer percentages of the test
items was determined statistically by expert opinion. This value
was determined by the phonemes in isolation subtest, which
contained the highest percentage of test items in the battery.
When this subtest’s scores were examined, it was seen that the
lowest percentage was 85%. The cutoff point of 85% was ap-
plied in this study.

Results

The phonemes in isolation subtest had the highest percentage,
and tonal pattern subtest had the lowest percentage of cor-
rect answers (Table 2). In environmental sounds subtest, item
6 (82.5%) and item 16 (80%) had the lowest percentage of cor-
rect answers. In word discrimination subtest, item 21 (73.8%)
had the lowest percentage of correct answers. In this item, the
difference between “file and fire” were examined, and 73.8%
of all participants answered correctly. In the phonemes in iso-
lation subtest, item 3 (“fiil-fil”) (“ii-i” pairs) (85%) had the lowest
percentage of correct answers. In tonal pattern subtest, 4 con-
secutive tones were used in 4 items (8, 23, 24, 29), and 3 con-
secutives tones were used in 1 item (10) with background noise.
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Table 2. Correct Answer Percentages (%) of the Test Items

Correct answer percentages (%)

Test items Environmental sounds Word discrimination Phonemes in isolation Tonal pattern  Rhyming sounds
1 100 97.5 97.5 90 97.5
2 98.8 1008V 1008V 958N 100
3 98.8 92.5 85 95 908N
4 98.8 100 100 96.3 100
5 95 98.8 100 91.38N 93.8
6 8258\ 98.88N 1008V 92.5 92.5
7 96.3 98.88N 100 97.5 65%
8 93.8 100 1008V 83.85* 98.8%N
9 98.8 98.8% 100 96.3 96.3
10 96.3 90 1008" 72 58N 88.8
11 92.58N 96.3 98.8 88.8 86.35N
12 96.3 100 100 96.38N 91.3
13 92.58N 1008V 1008V 85 908N
14 98.8% 98.8 1008N 47.5% 93.8
15 98.88" 97.58 100 90 85
16 80* 93.8 1008V 96.38N 908N
17 100 98.8 100 67.5* 708N
18 1008V 100 1008V 93.88N 96.3
19 98.8 98.8% 97.5 87.5 855N
20 91.3 100 97.5 88.8 90
21 96.3%N 73.88N*% 97.5 86.38N 90
22 100 100 97.58N 61.3* 87.5
23 100 97.58N 100 73.88N* 96.35N
24 95 100 98.8 76.3* 98.8
25 97.5 98.8 96.38" 86.3 96.3
26 98.8 93.8 96.3 87.5%N 97.58N
27 97.58N 98.88N 100 83.8* 53.8*
28 90 95 97.5BN 85 93.8
29 9588 100 100 758N* 92.5
30 97.58 1008 100 83.8* 95

BNBackground noise (+); *Scores under 85% (<85%)

In a quiet environment, 4 consecutive tones were presented in
3 items (14, 22, 27), 3 and 4 consecutives tones were used in 1
item (17), and 3 consecutives tones were used in 1 item (30). In
the rhyming sounds subtest, the participants performed poorly
in items 7 (kist-jest), 17 (tost-test), and 27 (uist-ast).

Tonal pattern and rhyming sounds subtests were observed to be
more difficult than other subtests for the participants (Table 3).

There was no statistically significant difference between male
and female participants in each of the subtests (P > .05) (Table
4). In addition, there was no statistically significant difference
between the age groups according to the total number of in-
correct items in environmental sounds, word discrimination,
and phonemes in isolation subtests (P > .05). Table 5 shows
that there was a statistically significant difference between the
age groups. Table 6 shows that there was a negative correla-
tion between the age groups in tonal pattern subtest, rhyming
sounds subtest, and the total test. As age increased, the num-
ber of incorrect items decreased. The majority of the incorrect
items in the total test included incorrect items in tonal pattern
and rhyming sounds subtests. A positive correlation was found

between tonal pattern and rhyming sounds subtests. Both the
number of incorrect items in tonal pattern subtest and the
number of incorrect items in rhyming subtest increased. As
expected, there was a positive correlation between both tonal
pattern and rhyming sounds subtests and the total test.

Discussion

This study aimed to present the preliminary results of adapt-
ing the DTAP to Turkish. When the correct answer percentages
were examined; in environmental subtest, the lowest correct
answer percentages were items 6 and 16. In item 6, there were
2 different forms of the closing sound of a postbox with back-
ground noise. It may not be familiar for Turkish children for
cultural reasons, and they could have been distracted by the
background noise. In item 16, a machine sound (acoustically
complex with long duration) and a door closing sound were
presented consecutively in quiet. Because of the complexity of
the stimulus in item 16, the participants could not focus on
the sounds. In our study, the percentages of the items in envi-
ronmental subtest ranged from 80% to 100%, which corelates
with a study that used the sound effects recognition test on 141



Table 3. Number of Minimum and Maximum Incorrect Items in
the Subtests

Mean £ SD  Minimum Maximum

Environmental sounds  1.19 £ 1.3 0.00 5.00
Word discrimination  0.82 £0.9 0.00 4.00
Phonemes in 037+0.8 0.00 5.00
isolation

Tonal pattern 429+t34 0.00 14.00
Rhyming sounds 289+23 0.00 11.00
Total test 9.56 = 54 1.00 22.00

Abbreviations: SD, standard deviation

Table 4. Comparison of the Number of Incorrect Items in
the Subtests According to Sex and Age Groups

P
Subtests Sex Age groups
Environmental sounds 0.49 0.164
Word discrimination 0.796 0.238
Phonemes in isolation 0.464 0.514
Tonal pattern 0.934 0.001*
Rhyming sounds 0.88 0.040*
Total test 0.798 0.001*

*According to the results of one-way analysis of variance (P < .05)

Table 5. Comparison of the Number of Incorrect Items
in Tonal Pattern, Rhyming Sounds Subtests and Total Test
According to the Age Groups

Age groups
Subtests (year; month) P
Tonal pattern 8;0-8;11 13;0-13;11 0.029*
9;0-9;11 13;0-13;11 0.024*
Rhyming sounds 9:0-9:11 14:0-15:11 0.032*
Total test 9:;0-9;11 13;0-13;11 0.005*
9;0-9;11 14,0-15;11 0.003*

*According to the results of the post-hoc Tukey test (P < .05)

Table 6. Correlation Among Subtests or Between the Age
Groups and Subtests

Age groups P <0,001 0.005* <0,001
r -0.472*  —0.308*  -0.452*
Tonal pattern P 0.006* <0,001
r 0.302* 0.791*
Rhyming sounds P 0.006* <0,001
r 0.302* 0.720*

Abbreviations: r, Spearman's rank. P < .05; *Correlation was significant
at 0.01 level (2-way);

preschoolers with normal hearing and found a mean score of
90.5%."

In another study, speech recognition scores for children with
normal hearing, aged 5-7 years, varied between 96% and 98%.
In the 10-12 years age group, these scores varied between 93%
and 94%, similar to adults.® In our study, the percentages of
the items in word discrimination subtest ranged from 73.8% to
100%, which was similar to these findings. The lowest correct
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answer percentage (73.8%) was in “file-fire” (filing-firing) word
pair (item 21). Because of the phonetic similarities in the artic-
ulation pattern of the phonemes /I/ and /r/, the possibility of
making a mistake may increase.

In phonemes in the isolation subtest, the lowest percentage of
correct answer was in item 3 (fiil-fil). It might have also been
affected by the absence of long /i/ or short /i/ in the Turkish
alphabet. The ability to complete the missing components of
the auditory stimulus in auditory processing skills has been
shown to be very effective.?' It is known that phoneme dis-
crimination is acoustically more difficult than words owing to
the short duration and less auditory cues in phonemes. The
pitch movements of speech sounds depend on the frequen-
cy characteristics of the voice of the individual. As the speech
intonation increases and decreases, the frequency changes in
speech sounds can also make it difficult to identify.”> Howev-
er, in this study, the intonations in our sound records varied
greatly because of the vocalization of the theater actor. The
intonations affected the numbers of incorrect items, especially
in phonemes in isolation subtest.

Tonal pattern subtest was the most difficult subtest accord-
ing to the participants. They mostly made mistakes in 3 or 4
consecutive tonal patterns in different combinations. In tonal
pattern subtest, the participants were asked to indicate wheth-
er the consecutive tonal stimuli were the same or different.
Cognitive activity is important in tonal pattern which is related
to pitch perception, auditory processing, temporal integra-
tion, attention, and auditory memory capacity."”?% The errors
made could have been owing to the difficulty of the task and
related to selective attention and auditory memory capacity.

The rhyming sounds subtest was the second most difficult sub-
test for the participants. They particlularly made mistakes with
words that ended with “-st.” Rhyme awareness is taught in the
pre-school period for foreign educational systems. However, it
is taught in the 6th grade (12-13 years age group) according to
the Turkish teaching curriculum in Turkey. This might be the
reason for more mistakes in this subtest.

Tonal pattern subtest had the most incorrect items, and the
highest mean and standard deviation. The stimuli presented
in tonal pattern subtest were long, and there were no known
or predictable sounds such as environmental sounds. Because
at least 3 tones were given consecutively, it required long-term
working and auditory memory capacity. In these 2 aforemen-
tioned subtests, high-order cognitive and auditory functions
are required.

There was no significant difference found between female and
male participants for all subtests. Auditory perception is a skill
developed on the basis of auditory experiences, which is close-
ly related to individual factors.® In many studies, there was no
significant difference between girls and boys in auditory per-
ception abilities.?*

The neuroplasticity of the sensory and cognitive systems devel-
ops with experience, and learning is rapid in early childhood.
The increase in neural transmission, synaptic synchronization,
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and myelinization with age also has an effect on the audito-
ry neural system.>?> There was no significant difference in the
incorrect items of environmental sounds, word discrimina-
tion, and phonemes in isolation subtests between age groups.
A study found that the performance of children with normal
hearing in the 10-12 years age group was better than those in
the 5-7 years age group and similar to adults.?® These findings
suggest that children older than 10 years have better auditory
perception abilities, including tonal and speech perception.
These abilities depend on cognitive development and audito-
ry neural maturation. This auditory experience increases with
age.>*% The explanation that will support these ideas and find-
ings is made in the original DTAP Examiner’s Manual as follows:
“The performance on 5 DTAP indexes is strongly related to age
for students ages 6 through 11 years; the remaining index is
moderately related to age for this group.” The performance of
students aged 12-18 years shows a small relationship with age;
this is expected as auditory perception skills are fully devel-
oped in a normally achieving population by the teen years.?®
Although we found some vague differences, because our study
did not use the aforementioned indexes, it may explain the sta-
tistically insignificant differences between age groups.

A negative correlation was found between age groups in ton-
al pattern subtest, rhyming sounds subtest, and the total test.
As age increased, the number of incorrect items decreased.
It was thought that the reason for this result may be owing
to the increase in cognitive capacity, auditory memory, and
central auditory processing skills with age.>?* The negative
correlation between the age groups in tonal pattern subtest,
which is affected by the temporal ordering skills and auditory
memory, support that temporal integration, ordering ability,
and auditory memory increase with age.?” In the literature, the
relationship among auditory perceptions, prosodic processing
of speech, and vocabulary development was examined in 100
pre-school children. Notably, tonal awareness was found to
be closely related to language development, and 36% of vo-
cabulary development was associated with tonal sensitivity.
Auditory frequency discrimination correlates significantly with
lexical tonal sensitivity, discrimination of syllable duration, and
awareness of intonation in early childhood.?® In a study with
1,102 pre-school children with normal hearing, the auditory
processing skills of the children showed a significant correla-
tion with phonological awareness skills and the decision of
time-sequence, temporal gap detection, and discrimination of
complex tonal patterns constituted 32% of the variance in pho-
nological awareness.?® These findings are clear evidence that
there is a strong influence of tonal perception and phonologi-
cal awareness. Supporting these findings, we found a positive
correlation between tonal pattern and the rhyming sounds
subtest.

Study limitations

The lowest age of participants in the original DTAP is 6 years;
and in our study, it was 8 years. The reason for determining
the base age as 8 is that children over 8 years of age are active
members of their school. In addition, children who are under
8 years of age cannot complete the subtests because of their
short attention spans. Another limitation of our study was that

it did not measure auditory memory and attention. The third
limitation was a small sample size comprising 8 age groups,
which included 10 participants each. Further studies should be
conducted with larger groups of children. Another restriction
was related to the phoneme and word lists. It is thought that
these lists might be revised, and sound records might be more
professional in terms of audibility and the results might have
been affected by this.

Conclusion

Auditory perception test batteries in Turkey were administered
to both children and their families. However, the results of all
subtests of TR-DTAP can be obtained directly from the children.
TR-DTAP could be an important tool in improving the produc-
tivity of Turkey’s Audiology clinics by providing the opportunity
to evaluate auditory perception skills on an individual basis.
Normative data could be used in the assessment of children
who may be at risk of poor auditory perception or processing
skills. Therefore, DTAP is an adaptable and useful tool for Tur-
key, and further studies are needed with greater populations of
Turkish participants. Future aims are to revise the test battery
according to the preliminary results and provide validity and
reliability for TR-DTAP.
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Appendix A. Turkish developmental test of auditory perception (TR-DTAP)

Item Phonemes in Rhyming
number Enviromental sounds Word discrimination isolation Tonal pattern sounds
1 oyuncak korna/didiik sesi tren-tren p-t (pay-tay) [_I-._.] haz-naz
2 bowling topu sesi sert-ser u-u (kal-kal) [o_d-l._._] fes-feyz
3 korna/vapur sesi (kalin/ince) semt-semt ii-i (fiil-fil) /___J-._] tek-terk
4 kapi kapanma sesi kan-can t-v (ter-ver) [ _J-_..] bot-kot
5 bir seyin kirilma sesi aksi-eksi u-i (but-bit) [od-l..._] kip-tip
6 posta kutusunun kapanma sesi mor-mor i-i (giy-giy) [ d-l.._..] alt-al
7 aslan/kaplan sesi buz-tuz f-t (fren-tren) [od-1_..] kist-jest
8 inek sesi sap-sap m-m (muz-muz) [l radar-kadar
9 gercek ordek/oyuncak ordek sesi pim-prim ¢-5 (c1k-sik) o ]-]..] mor-bor
10 oyuncak ordek sesi fiil-fil a-e (sen-san) [__J-._ ] pis-pas
1 fermuar sesi kamp-kamp f-f (fon-fon) [ |- . faks-raks
12 kedi sesi diyagram-diyafram i-e (biz-bez) [od-l.__ ] dort-ort
13 kapi sesi tat-tayt b-p (bul-pul) [___J-___/  mit-umit
14 kavga/yumruk sesi omur-emir o-i (sol-sil) |__J-._._] but-bot
15 motosiklet sesi capa-caba k-g (kel-gel) [__J-1__.] pan-van
16 makineyi cevirme (tilt)/kapi sesi fark-fark a-a (fal-fal) [_.d-]....] kov-sov
17 uyari/siren sesi san-sen f-v (fer-ver) [.]-]....] tost-test
18 vahsi hayvan sesi ben-bin a-o (kat-kot) [od-l...d post-tost
19 oyuncak diidiik sesi tos-tost 7-7 (bez-bez) [ _I-.._] kapi-kati
20 araba kontagi sesi lens-lens o-e (ton-ten) [_J-l._] ast-kast
21 basketbol topu sesi file-fire oy-oy (boy-boy) l____ /-I__  kes-ses
__
22 polis sireni tur-vur s-Z (siz-zil) [_._J-._._] kit-kist
23 ambulans sesi/polis sireni loto-loto s-t (siz-tiz) [ _J_._ ] mor-sor
24 ciftlik hayvanlar sesi sinek-bilek a-u (kas-kus) /_._I-]._.] serin-derin
25 ucak kalkis/inis sesi her-ver h-h (hat-hat) [._]-]_.] heyt-beyt
26 at kisneme sesi acl-acl u-e (kul-kel) [_._J-._._] hun-sun
27 demir kapi sesi yalan-yalan st-st (stok-stok) [_._J-_._./ Ust-ast
28 cam kirllma sesi tok-tok e-e (set-set) | J-l_._] kin-¢in
29 at sesi sarar-zarar p-t (post-tost) /___/-/l__._| senet-sinek
30 cocuk aglama sesi kar-gar o-u (kol-kul) [__I-I__1 kol-kel
31 I-r (klon-kriz) -




