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Highlights

e This study developed word recognition test materials in the Turkish-Azeri language
e Four valid and reliable lists of monosyllabic words were prepared
e The prepared word lists can be useful in evaluating hearing problems of adults
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words with similar difficulty levels are needed. This study aimed to develop and validate
Turkish-Azeri monosyllabic words with phonetic balance and psychometric homogeneity
for the WRS test in young adult Turkish-Azeri speakers in Iran and to compile four 25-item
word lists.
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Methods: In this cross-sectional/comparative study, four lists of 25 monosyllabic words
with phonetic balance were created by extracting common words from Turkish-Azeri
dialects and assessing them in terms of ease of use, familiarity, and relevance. Then, the lists
were tested on 40 young adult Azari speakers aged 1825 years to determine the validity
and reliability.

Results: All four lists showed adequate face and content validity. Cronbach’s alpha and
split-half values for all four lists were above 0.9, indicating acceptable internal consistency
and reliability. Construct validity was confirmed the factor analysis with one-dimensional
variance of 77.9%, 80.0%, 79.9%, and 88% for the word lists 1 to 4, respectively, and
reported the single-factor solution of the index in all four lists. Also, test-retest reliability
with a two-week interval with Pearson correlation coefficients of the lists were 0.94, 0.97,
0.97, and 0.96, respectively.

Conclusion: The four developed Turkish-Azeri word lists have phonetic balance and
psychometric homogeneity with a high level of validity and reliability, which makes them
suitable for evaluating the recognition of monosyllabic words by young adults in hearing
centers of Azeri cities in Iran.

* Corresponding Author:
Department of Audiology, School
of Rehabilitation Sciences, Iran
University of Medical Sciences, .
Tehran, Iran. i Keywords: Speech audiometry; speech discrimination test; Azeri; monosyllabic; validity
rahbar.n@iums.ac.ir and reliability; psychometric function

Copyright © 2024 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license(https://creativecommons.org/licenses/by-nc/4.0/).
BY NC

Noncommercial uses of the work are permitted, provided the original work is properly cited.



https://orcid.org/0009-0007-0350-9514
https://orcid.org/0000-0002-7724-632X
https://orcid.org/0000-0002-5671-4040
https://orcid.org/0000-0002-5520-3409
https://orcid.org/0000-0002-4230-7567
https://doi.org/10.18502/avr.v33i4.16653
https://avr.tums.ac.ir/index.php/avr/article/view/1241
https://creativecommons.org/licenses/by-nc/4.0/
https://avr.tums.ac.ir/index.php/avr

Karami et al.

Introduction

n audiological examination typically

includes pure-tone and speech

audiometries. One of the measures

used in speech audiometry is the Word

Recognition Score (WRS) [1], which
is used for diagnosing peripheral and central hearing
disorders, prescribing and adjusting hearing aids, and
assessing rehabilitation needs and progress [2]. It is crucial
to make sure that the word recognition tests are reliable
and have effective diagnostic abilities. Carhart’s primary
guidelines for constructing word lists indicate the necessity
for words to be recognizable to minimize instructional
variability. Moreover, they emphasized the phonetic
balance of word lists for equivalency in results across
different lists [3]. Egan’s criteria for word list selection
emphasize monosyllabic structure, uniform difficulty
between and within lists, and maintaining phonetic balance
between the lists and the commonly used words [4],
since frequently employed words tend to show enhanced

recognition compared to less commonly used words [5].

Homogeneity or equivalence can be related to either
individual test items or the entire list of items. To achieve
homogeneity, it is necessary to match the difficulty and
intelligibility of the items as a function of sound intensity
[6]. Homogeneity can be established by plotting the
psychometric performance-intensity functions for each
word [7]. The psychometric performance has two key
aspects: threshold and slope. The 50% threshold refers
to the intensity level at which 50% correct recognition
achieves, while the slope represents the rate of changes in
correct recognition relative to changes in intensity level.
The slope of the psychometric performance denotes the
consistency of difficulty across speech materials [8].

Iran is a country with cultural and linguistic diversity,
having a significant number of native speakers proficient
in four predominant languages of Persian, Azeri, Kurdish,
and Arabic. Despite the absence of a precise census on the
Azeri population in Iran, it has been estimated that Iranian
Azeris make up about 24% of the total population of Iran
[9]. Although most of them reside in the northwestern
region, they can also be found in various provinces of
Iran. The Azeri language in Iran is mainly spoken in
Tabriz, Urmia, Ardebil, and Zanjan, where the Tabriz
dialect is considered as a standard Azeri language in Iran.
Turkish-Azeri language has 33 phonemes, including 24
consonants and 9 vowels [9, 10].
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The purpose of the present study was to develop
Turkish-Azeri speech audiometry materials by producing
standardized Turkish-Azeri word lists for measuring the
WRS to help audiologists in Iran for testing individuals
whose native language is Azeri which can provide
accurate information about hearing problems in the Azeri
population.

Methods

This is a cross-sectional study for a test development
that was approved by the medical ethics committee of
Iran University of Medical Sciences.

First, common monosyllabic words were extracted
using the basic rules for designing speech materials
from the books in Azeri language. The syllabic
structures of the selected words were Consonant-Vowel-
Consonant (CVC) and Consonant-Vowel-Consonant-
Consonant (CVCC). The name of digits, conjunctions
and prepositions, having an unusual and non-cultural
meaning and improper name were excluded. Finally,
1152 most frequent monosyllabic words remained.
The words were given to four experts from four Azeri
dialects to choose the words that are more common
and familiar in that dialect, leading to the selection of
common words from four Azeri dialects. To ensure the
validity of the test, face validity, content validity, and
construct validity were determined. For determining
content validity, 523 words from the word bank were
assessed by eight experts including audiologists and
speech-language therapists. The experts were informed
about the purpose of the test and were asked to comment
whether the selected words could fulfill the purpose.
They analyzed the words in terms of familiarity, clarity,
and appropriateness using a Likert scale. Finally, based
on the Content Validity Ratio (CVR) and Content Valid
Index (CVI) scores, 289 words remained.

We also measured the prevalence of sounds in daily
Azeri speech. For this purpose, sound samples from
various Azeri TV and radio programs, Azeri movies, and
Azeri contents found on social media were randomly
selected and recorded. The percentage of the occurrence
of each sound was calculated according to the samples
collected from the daily speech in the Azeri language
(Table 1). Then, for 289 words, 4 lists were developed
based on their phonetic balance.
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Table 1. Frequency of phonemic occurrence in four lists and common speech
Number Speech sound First list Second list Third list Fourth list Azeri speech
1 B 11.59 11.76 10.95 10.95 12.42
2 A 5.79 5.88 5.47 5.47 7.78
3 I 4.34 441 4.10 4.10 5.84
4 D 7.24 5.88 5.47 5.47 5.65
5 [ 4.34 4.41 5.47 5.47 5.04
6 n 4.34 2.94 4.10 4.10 4.74
7 J 5.79 5.88 4.10 4.10 4.14
8 B 4.34 4.41 5.47 5.47 4.03
9 S 2.89 441 2.73 2.73 3.46
10 U 2.89 2.94 2.73 2.73 3.38
11 V4 4.34 441 5.47 5.47 3.29
12 T 4.34 4.41 4.10 4.10 3.10
13 M 1.44 2.94 2.73 2.73 2.94
14 G 2.89 2.94 4.10 4.10 2.90
15 (0] 2.89 2.94 2.73 2.73 2.88
16 E 2.89 2.94 2.73 2.73 2.80
17 I 2.89 2.94 4.10 4.10 2.70
18 L 4.34 2.94 4.10 4.10 2.69
19 Ts 2.89 1.47 1.36 1.36 2.05
20 Y 1.44 2.94 2.73 2.73 2.13
21 Y 2.89 2.94 2.73 2.73 2.09
22 3 1.44 1.47 1.36 1.36 1.93
23 K 1.44 2.94 2.73 2.73 1.82
24 w 1.44 1.47 1.36 1.36 1.68
25 P 1.44 1.47 1.36 1.36 1.54
26 (%] 1.44 1.47 1.36 1.36 1.30
27 X 1.44 1.47 0.00 0.00 1.24
28 Dz 1.44 0.00 1.36 1.36 1.12
29 H 1.44 0.00 0.00 0.00 0.91
30 \% 0.00 0.00 1.36 1.36 0.89
31 F 1.44 1.47 0.00 0.00 0.80
32 3 0.00 . 0.00 0.00 0.28
33 ? 0.00 0.00 0.00 0.00 0.09
Total - 100.00 100.00 100.00 100.00 100.00
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Forty normal-hearing healthy young adults (mean
age: 21.62+1.35 years, ranged 18-25) including 20
males and 20 females participated in this study. All
participants were native speakers of Azeri language and
had no history of ear disease or surgery. They had pure-
tone audiometry thresholds of less than 20 dB HL at
all octave frequencies of 250-8000 Hz, static acoustic
admittance of 0.3-1.4 mmhos, and peak pressure
between —100 and +50 daPa [11].

To prevent changes in speech materials during
the presentation, they were recorded in a double-
walled, soundproof acoustic chamber at the Faculty of
Rehabilitation, Tabriz University of Medical Sciences,
using a cardioid condenser microphone (Audio-
Technica AT2020, Audio-Technica Co., UK) having
windscreen and a Steinberg UR12 power supply, Adobe
Audition 2022 software, and a sampling rate of 44100
with 16-bit render. The speaker was at a distance of 20
cm from the microphone and 10 cm from the windscreen
at 0° azimuth. The lists were recorded by one male and
one female native Azeri speaker. During the recording,
the speaker was asked to pronounce each monosyllabic
word four times. Two audiologists judged the recorded
lists. The recording of the word list involved selecting
the speaker with the highest score based on the voice
quality, standard accent, and pronunciation. After a
rigorous selection process, one of the recorded versions
of the male speaker was recognized as being suitable
and better for the test. This version was designated as
the final sound file. All words in the recorded file were
digitally edited using Adobe Audition 2022 software
and a 1000-Hz calibration tone, to ensure that they all
have an average intensity same to the calibration tone
[12].

During the evaluations, the word lists were presented
at different intensity levels from 0 to 40 dB HL in 10
dB steps. After a two-week interval, each participant’s
responses were recorded for each intensity level, and
psychometric functions were obtained for each person
and word using the third-degree polynomial method. The
parameters of the psychometric function including the
threshold 50%, the slope at the threshold level or slope
50%, and slope 20-80% for each word and participant
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were measured using logistic regression analysis to
determine psychometric homogeneity [13].

To ensure the accuracy and consistency of prepared
speech recognition word lists, we assessed face
validity, content validity, and construct validity (using
factor analysis [14]). To assess reliability and internal
consistency, we employed split-half method, Cronbach’s
alpha [15], difficulty coefficient [16], and test-retest
method [17]. All statistical analyses were performed in
SPSS v.16 software, considering p<0.05 as statistically
significant.

Results

In each word list, there were 23 words with CVC
structure and two words with CVCC structure. The
number of each vowel in each list was equal. The lists
were tested on 40 individuals (20 females). The results
of the non-parametric Mann-Whitney U test showed
no significant difference in the scores between females
and males. Therefore, the gender did not affect the
recognition rate of the lists.

Content validity

After evaluation based on the opinions of eight
experts in terms of familiarity, ease of use, and relevance,
of 289 words, 216 had a CVR score of 1 and 73 had a
score of 0.75 [18]. By applying the mean CVR formula
for the lists 1 to 4, the CVI scores were obtained 0.96,
0.99, 0.98, and 1, respectively.

Face validity

To determine the appropriateness of each item
for participants, the agreement between participants
were calculated using Cooper’s equation, expressed
as Pa=[Ag/(Ag+Dg)] [14],
percentage of agreement, Ag is the number of individuals

where Pa represents the

who agreed, and Dg represents the number of individuals
who disagreed. Based on the sample size of 40, the mean
face validity for the lists 1 to 4 was estimated at 95%,
100%, 92.5%, and 95%, respectively.

Aud Vestib Res. Autumn 2024;33(4):349-360
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Construct validity

Based on the results obtained from factor analysis,
it can be said that the four lists demonstrated acceptable
levels of construct validity. the variance determined by
a single factor in lists was 77.9%, 80.0%, 79.9%, 88.0%
respectively; This is evident from the fact that the words
used in each list (n=25) explained more than 50% of the
one-dimensional variance. After introducing the second
factor to this list, the overall increase in variance was
less than 10%, which further confirms the validity of the
words used in this list (Figure 1).

The difficulty coefficient of an item refers to the
percentage of test-takers who answer an item correctly.
Higher difficulty coefficient indicates that the item
was more easy. In the present study, all word difficulty
coefficients were in the accepted range (moderate

difficulty). Therefore, the selected words were considered
suitable for further analysis of their reliability (Table 2).

Cronbach’s alpha

The Cronbach’s alpha coefficient, which is a measure
of internal consistency, was calculated for the four lists.
The findings indicated a high degree of reliability, with
coefficients 0£0.97, 0.97, 0.97, and 0.98 for the lists 1 to
4, respectively (Table 3).

Split-half reliability

The results indicated that the correlation coefficient
between the two halves of the test for each list was
very high, ranging from 0.92 to 0.98. These findings
suggested that the word lists had high split-half
reliability (Table 3).
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Table 2. Difficulty index and p-value for each word in the lists
First list Second list Third list Fourth list
Item DI P DI P DI P DI P
1 64 0.64 62.5 0.62 60.5 0.60 64.5 0.64
2 60.5 0.60 62 0.62 57 0.57 58 0.58
3 62 0.62 64.5 0.64 59.5 0.59 61 0.61
4 62 0.62 57 0.57 63.5 0.63 65.5 0.65
5 59 0.59 62.5 0.62 65 0.65 53 0.53
6 60.5 0.60 52 0.52 62.5 0.62 56.5 0.56
7 60 0.60 56.5 0.56 64 0.64 59 0.59
8 67 0.67 62 0.62 58.5 0.58 56.5 0.56
9 60 0.60 60 0.60 55 0.55 59.5 0.59
10 60.5 0.60 58 0.58 63 0.63 62 0.62
11 58 0.58 66 0.66 59.5 0.59 62 0.62
12 61.5 0.61 52.5 0.52 58.5 0.58 63 0.63
13 56.5 0.56 55.5 0.55 57.5 0.57 62 0.62
14 63 0.63 60.5 0.60 60 0.60 56.5 0.56
15 58.5 0.58 58 0.58 52.5 0.52 55 0.55
16 60 0.60 63 0.63 58 0.58 56.5 0.56
17 55 0.55 68 0.68 55.5 0.55 62.5 0.62
18 58 0.58 60.5 0.60 64 0.64 64.5 0.64
19 59.5 0.59 66 0.66 65.5 0.65 67 0.67
20 60 0.60 58.5 0.58 57 0.57 64 0.64
21 54.5 0.54 59.5 0.59 58.5 0.58 58 0.58
22 60.5 0.60 60 0.60 57.5 0.57 59.5 0.59
23 56.5 0.56 59 0.59 60.5 0.60 54 0.54
24 55.5 0.55 57 0.57 60 0.60 55.5 0.55
25 56.5 0.56 55.5 0.55 54 0.54 59 0.59
DI; Difficulty Index
functions for words and participants (Figure 2) indicated
that the hearing thresholds across all four lists were
There was strong correlation between the percentage comparable, with 50% correct word recognition
of word recognition at baseline and two weeks after occurring at an intensity of about 15 dB. Moreover, the
(when the test was repeated). The observed correlation results demonstrate that the rate of change in the slope
value was statistically significant (p<0.05). The Pearson at 20-80% correct word recognition was 4%/dB for
correlation coefficients of the lists were 0.94, 0.97,0.97, all four lists, and there was no considerable difference
and 0.96, respectively. between these four lists in this slope. Furthermore, the
regression slope and constant value in these four lists
were highly similar. Therefore, it can be concluded that
the prepared four lists had close similarities in terms of
The findings from the parameters of the psychometric hearing threshold, slope 50%, regression coefficient, and

Aud Vestib Res. Autumn 2024;33(4):349-360
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Table 3. Reliability using Cronbach’s alpha and split-half methods to check internal consistency

Number Cronbach's Gottman coefficient Cronbach's Cronbach's alpha Correlation
List of words alpha of whole by halving method alpha of the first of the second lI:alf between two
W words (12 and 13) half halves
First 25 0.974 0.980 0.959 0.931 0.979
Second 25 0.976 0.972 0.967 0.935 0.961
Third 25 0.972 0.931 0.979 0.894 0.925
Fourth 25 0.986 0.983 0.986 0.951 0.982
Table 4. Hearing threshold values, and point and interval slopes for each list based on participants
List 1 List 2 List 3 List 4
Threshold 50% (dB HL) 15.26 15.04 15.26 15.16
Slop 20-80% (%/dB) 4.05 4.09 4.13 4.12
Slop 50% (%/dB) 4.25 4.35 4.35 4.25
Words of lists across the subjects
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Figure 2. Psychometric functions of word recognition scores of participants

slope 20-80%. The homogeneity within and between
the lists was confirmed based on the parameters of
the psychometric function (Table 4). The graphical
representations of the data further support these findings
(Figure 3).

Discussion

The main purpose of this study was to develop a

set of Turkish-Azeri monosyllabic words with phonetic
balance and homogeneity to be utilized for measuring
the WRS in people in Iran who speak the Azeri
language, regardless of their regional dialect. To achieve
this, four phonetically balanced and equivalent lists of
25 monosyllabic words were developed. Data analysis
indicated that the Azeri version of the word recognition
test had high validity and reliability. Hence, the Azeri
version of the WRS test has acceptable psychometric

Aud Vestib Res. Autumn 2024;33(4):349-360
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Figure 3. Psychometric functions of the lists based on recognition scores of participants

properties, making it suitable for local use in Iran. There
was no statistically significant difference in the WRS
between participants based on gender.

Achieving homogeneity for test materials in
phonetic balance has been a topic of interest among
researchers. However, there is a lack of consensus on
the effectiveness of this approach [2, 19-21]. In this
study, we adopted a phonetic balance approach with
a particular focus on high-frequency sounds such as
vowels that are commonly used in everyday speech.
In contrast, Mohsen et al. [14] categorized sounds
into three frequency-based groups (phonetic rate
percentage) as very common (>5.1%), common (2.1-
5%), and rare (0-2%), and created phonetic balance
within the list based on these categories. While most
studies on phonetic/phonemic balance are based
on individual phonemes/phonetics, this phonetic/

phonemic balance approach attempts to match the
frequency of different phonemes/phonetics in each
word list to the speech of the language and other
word lists [22-24]. Further study is needed to fully
understand the implications of phonetic balance on the
homogeneity of test materials.

In the field of homogeneity, there is ongoing debate
about the use of different monosyllabic structures.
Some studies only used the most frequent structure, i.e.
CVC [1, 8, 22, 25], while others used a more balanced
approach that reflects the frequency of structures in
everyday speech [2, 19]. In the present study, the
frequency of occurrence was obtained. As a result, we
opted to use 23 CVC and two CVCC structures in each
word list. This approach was used to provide a more
accurate depiction of the frequency and distribution of
monosyllabic structures in spoken language.

Aud Vestib Res. Autumn 2024;33(4):349-360
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Table 5. Psychometric performance characteristics of monosyllabic words for the present study and various languages/

dialects
. Threshold 50% (dB Slope 50% Slope 20-80%
Study Year Language/dialect HL) (%/dB) (%/dB)
Korean (male voice) 11.4 5.0 4.4
Harris et al [29] 2003
Korean. (female 107 51 44
voice)
Russian (male voice) 11.5 5.8 5.0
Harris et al. [22] 2007 :
Russ1an. (female 116 56 49
voice)

Tsai et al. [25] 2009 Mandarin 11.1 4.5 4.1
Durankaya et al. [23] 2014 Turkish 13.5 6.2 5.4
Mahda“[g;’d Rabiel 5429 Persian 8.7 76 6.6

Arabic list 1 13.8 6.0 5.7
List 2 13.3 6.1 5.6
Garadat et al. [24] 2021
List 3 13.6 5.8 5.3
List 4 14.1 5.8 5.3
Azeri list 1 15.42 4.1 4.09
List 2 15.14 431 4.1
Current study 2024
List 3 15.23 4.34 4.13
List 4 15.20 4.33 4.1

In accordance with Mohsen et al.’s methodology
[14], we determined face validity, content validity, and
construct validity of the lists to confirm their sufficient
validity. Additionally, the reliability and
consistency of the lists were assessed using Cronbach’s

internal

alpha, split-half and test-retest methods using Pearson’s
correlation test, indicating that the lists had stable
psychometric results over time and did not undergo
significant changes. To assess the construct validity
of these lists, we used the factor analysis method. The
findings revealed that single- factor solution accounted
for a significant amount of the variance, while the two-
factor solution contributed to the variance less than
10%, indicating that the lists were one-dimensional
and successfully measured word recognition ability.
According to the factor analysis, a factor is considered
valid if it can explain more than 40% of the variance,
where 80% or higher variance explained is highly
preferable to establish a general factor. The results of
the analysis could be affected by the small sample size
(n=40), which can be a study limitation; at least 100
participants are required for factor analysis [13, 14].
In addition, the factor analysis results can be based on
both statistical and theoretical principles. We did not

anticipate any other factors that can affect the accuracy
of the analysis, and the first factor could exceed the
minimum acceptable level of variance. Therefore, it can
be said that this factor represents the objective of the
analysis, i.e., speech discrimination [14].

The results of psychometric functions showed that
the Azeri word lists were homogeneous and equivalent,
which is important for reducing inter-word and inter-
listener variables. Interestingly, word recognition
was not affected by intensity, indicating cross-list
equivalency for these words. Furthermore, there were
no changes in recognition of words within each list as
a function of intensity, indicating that the materials also
had inter-list equivalency. These findings have crucial
implications for the development and testing of speech
recognition models. The threshold 50% and slope values
of psychometric functions for monosyllabic words in all
four lists ranged 15.42-15.14 dB HL and 4.34-4.09%/
dB, respectively. These values are comparable with those
reported in other languages. Interestingly, the slopes of
the psychometric functions for the constructed word lists
can vary from even within the same language. Previous

studies using Northwestern University Auditory Test

Aud Vestib Res. Autumn 2024;33(4):349-360
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No.6 (NU-6) and W-22 monosyllabic words reported
a slope range of 3.6-5.6%/Db [25, 26]. Wilson and
Oyler [26] observed that the psychometric functions
of W-22 and NU-6 words recorded by the same carrier
and speakers varied, with the 50% threshold being 15.6
dB HL for W-22 and 13.4 dB HL for NU-6 word lists.
Moreover, the list of NU-6 words had a slightly steeper
slope than the W-22 words. Similarly, Heckendorf et al.
[27] reported a slope of 4.1%/dB for W-22 and 1.9%/
dB for psychoacoustic laboratory-phonetic balance 50
words (PAL-PB50).

The results of our study regarding the characteristics
of psychometric functions for the Azeri word lists
indicated that the threshold, the slope 50%, and the slope
20-80% were comparable across all four lists, indicating
their equivalency. Therefore, the four word lists can be
used interchangeably. The comparison of the results of
psychometric functions with those of recent studies is
shown in Table 5. The results indicate that psychometric
functions have different characteristics in different
languages. This claim is supported by several studies,
including those conducted by Harris et al. in Korean and
Russian languages [21, 28]. For the Mandarin language,
Tsai et al. [24] reported a 50% threshold of 11.1 dB, a
50% slope of 4.5%/dB, and a 20-80% slope of 4.1%/
dB. For Turkish language, Durankaya et al. [22] found
that the 50% threshold was 13.5 dB, the 50% slope was
6.2%/dB, and the 20-80% slope was 5.4%/dB. Mahdavi
and Rabiei [8] used the words in Persian language and
reported a 50% threshold of 8.7 dB, a 50% slope of 7.6%/
dB, and a 20-80% slope of 6.6%/dB. Garadat et al. [23]
created four monosyllabic lists in Arabic and found that
the characteristics of their psychometric functions were
similar to those reported by Durankaya et al., [28], with a
50% threshold of around 13.5 dB, a 50% slope of 6.0%/
dB, and a 20-80% slope of 5.4%/dB. The discrepancy
in the characteristics of psychometric functions can be
attributed to a multitude factors such as the gender of the
speaker, the intensity levels of the presented words, and
the calibration of the spoken content [29]. Additionally,
the employed statistical models as well as the syllable
(CVCvs. CVCC) of monosyllabic words and the average
pure tone (500-2000 Hz) of participants can contribute
to the observed discrepancies. It is important to note
that differences may exist between tests, even within
the same language, due to differences in participant
characteristics and test protocols. However, the lack of
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change in the slope between words and lists in our study
is evidence of homogeneity within and between lists.

This is a novel study on the development of word
recognition test materials for Turkish-Azeri speakers in
Iran. However, there is a need for further research in this
area and in the field of speech audiometry to increase
the knowledge in this field. To ensure the accuracy and
consistency of the developed word lists in this study for
individuals with hearing impairment, it is recommended
to conduct further research with a larger sample size
to examine their validity, reliability, homogeneity,
equivalency, and phonetic balance.

Conclusion

The four developed Turkish-Azeri word lists with
psychometric homogeneity and phonetic balance can be
useful for evaluating the hearing problems and central
auditory processing of young adult Azeri speakers in
Iran. They can also be used as suitable and practical
resources for designing auditory processing tests with
monosyllabic word materials in Turkish-Azeri language.
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