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What is already known on this

topic?

Understanding learning styles can
help educators tailor their teach-
ing methods to enhance student
learning.

Kolb’s Learning Style Inventory is
widely used to determine how indi-
viduals best perceive and process
information, which can improve
educational outcomes.

What does this study add on this
topic?
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This study shows that audiology and
audiometry students primarily have
a Diverging learning style, empha-
sizing the importance of observation
and reflection in their education.

It demonstrates that there is no sig-
nificant difference in learning styles
between audiology undergraduate
students and audiometry associate
degree students, suggesting similar
educational strategies may benefit
both groups.

The findings highlight the need for
incorporating  teaching  strategies
that specifically address students’
strengths and weaknesses related
to decision-making and leadership
skills.

ABSTRACT

Objective: This study aims to investigate the learning styles of students enrolled in audiology and audiometry educa-
tion programs and to compare their distribution across different academic groups.

Methods: This cross-sectional study was conducted at Trakya University during the 2023-2024 spring semester. The
sample consisted of 283 students who completed the Kolb Learning Style Inventory 11l and a demographic question-
naire. Participants were divided into 3 groups: the first group consisted of audiometry associate degree students,
the second group included first- and second-year audiology undergraduate students, and the third group included
third- and fourth-year audiology undergraduate students. Chi-square analysis was used to compare the distribution of
learning styles among the groups. One-way ANOVA and post-hoc Tukey HSD tests were used to compare mean age as
a demographic variable across groups.

Results: Among all participants, the most common learning style was Diverging (61.84%), followed by Accommodating
(23.3%). Converging and Assimilating learning styles were observed less frequently. No statistically significant difference
was found between the groups regarding the distribution of learning styles (y%6) =0.26, P=.968).

Conclusion: Audiology and audiometry students share similar learning styles, primarily Diverging, which aligns well
with the field’s demand for strong observational skills. However, this style may be associated with perceived challenges
in rapid decision-making and leadership in certain clinical contexts. This study concludes that instructional approaches
may benefit from alignment. To enhance professional competence, educational strategies should leverage students’
observational strengths while actively developing their decision-making capabilities, for instance, through simula-
tion-based training.
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Introduction

In health sciences education, where lifelong learning is essential, recognizing students’ learning prefer-
ences is important for optimizing instructional effectiveness and supporting professional competence.
Kolb’s Experiential Learning Theory conceptualizes learning as a cyclical process involving concrete expe-
rience, reflective observation, abstract conceptualization, and active experimentation, and it provides a
practical framework for diversifying teaching strategies rather than categorizing learners."?

Audiology and audiometry education share foundational content related to hearing and balance assess-
ment; however, the depth of training and expected professional responsibilities differ substantially. In
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Turkiye, an audiometrist is typically trained through a 2-year associate
degree program and performs basic hearing and balance assessments
and screening procedures, generally within defined clinical protocols.
In contrast, audiologists complete a 4-year undergraduate education
with a broader scope including advanced clinical decision-making,
interpretation, and rehabilitation planning.

Although learning styles have been examined in various health-related
student populations, evidence comparing learning styles across differ-
ent levels of hearing sciences education remains limited. For instance,
Tirank, Mutlu, and Yuksel* reported differences across student groups
in related disciplines; however, a direct comparison between audiol-
ogy undergraduate students and audiometry associate degree students
has not been comprehensively addressed. Identifying whether these
groups share similar learning preferences is valuable because it may
inform the design of instructional approaches in shared foundational
courses while respecting differences in professional role expectations.

Therefore, this study aims to compare the distribution of Kolb learning
styles among audiology undergraduate students and audiometry associ-
ate degree students. The primary research question is: “Is there a signifi-
cant difference in the distribution of learning styles between audiology
undergraduate students and audiometry associate degree students?”

Methods

The research, which aims to examine the learning styles of students
studying in audiology undergraduate and audiometry associate degree
programs, is structured in the survey model. This study employed a
cross-sectional survey design. Data were collected at Trakya University
(Edirne, Tirkiye) during the 2023—-2024 spring semester.

Participants

The participants consisted of a total of 283 young adults, 184 of whom
were attending the Faculty of Health Sciences Audiology Undergraduate
Program and 99 of whom were attending the Vocational School of
Health Services Audiometry Associate Degree Program. The partici-
pation rate in the study, to which all students studying in audiology
and audiometry departments in the spring semester of 2023-2024
TrakyaUniversity where the study was conducted were invited, was
94.33%.

Considering that audiometry education is delivered over 2 years and
audiology education over 4 years and that learning preferences may
differ across stages of professional training, the 3-group structure was
planned a priori. Accordingly, audiology undergraduate students were
stratified into 2 subgroups (1st-2nd year and 3rd-4th year), and analy-
ses were conducted across 3 groups: Audiology 1-2 (N =96), Audiology
3-4 (N=88), and Audiometry (N =99).

Data Collection Tools

The participant information form prepared by the researcher was used
to obtain information about the demographic characteristics of the
participants, and the Kolb Learning Styles Inventory was used to deter-
mine the learning styles of the participants. Written informed consent
was obtained from all participants before enroliment in the study.

In the participant information form, information about the partici-
pants’ age, gender, the department and class they are studying, the
type of high school they graduated from, and the reason for choosing
the department is questioned.

Kolb Learning Styles Inventory Il (KLSI 111)

The third version of the Kolb Learning Style Inventory was used in the
study.” The Turkish adaptation of the scale, carried out by Evin Gencel
was found to have Cronbach’s alpha reliability coefficients for the

learning style dimensions ranging between 0.71 and 0.80. The inven-
tory consists of 12 completed items, each containing 4 options scored
from 1to 4. In the present study, the overall Cronbach’s alpha reliability
coefficient of the KLSI Il was 0.714, which is consistent with previously
reported reliability estimates for this multidimensional inventory.

In this study, the 4 primary scores—Concrete Experience (CE),
Reflective Observation (RO), Abstract Conceptualization (AC), and
Active Experimentation (AE)—were used to calculate 2 continuous
dimensions: (1) Abstract Conceptualization minus Concrete Experience
(AC—CE) and (2) Active Experimentation minus Reflective Observation
(AE—RO). These values were plotted on a 2-dimensional coordinate sys-
tem where the horizontal axis represents AC—CE and the vertical axis
represents AE—RO. The quadrant in which a participant’s point falls
determines their dominant learning style. For example, participants
with higher CE and RO scores (resulting in negative AC-CE and AE-RO
scores, respectively) are classified as having a Diverging learning style.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics version
22.0 ( IBM SPSS Corp.; Armonk, NY, US). Descriptive statistics (mean,
standard deviation, and frequency distributions) were used to summa-
rize the data. The chi-square test was used to compare learning style
distributions across the 3 academic groups. One-way ANOVA was used
to compare mean age between the groups, and post-hoc comparisons
were performed using Tukey HSD. A significance level of P < .05 was
accepted for all statistical tests. Age was not included as a covariate in
the chi-square analyses because learning styles were examined as cat-
egorical distributions rather than continuous outcomes. All expected
cell frequencies in the chi-square analyses were greater than 5, indicat-
ing that test assumptions were satisfied.

The minimum required sample size was determined a priori using
G*Power version 3.1 (Heinrich-Heine-Universitat, Dusseldorf, Germany)
with a confidence level of 95%, statistical power of 80%, and an effect
size of 0.30. The analysis indicated that a minimum of 252 partici-
pants was necessary, and the final sample size of 283 students met
this requirement.

Results

The mean age of the participants ranged between 18 and 30 years.
The mean age was 19.88 + 1.55 in the audiometry group, 19.86 +
1.03 in the audiology 1-2 group, and 21.95 + 1.5 in the audiology 3-4
group. As a result of ANOVA analysis, a significant difference was found
between the groups in terms of age (F=23.73, P=.001). Post-hoc com-
parisons using the Tukey HSD test indicated that the mean age of the
audiology 3-4 group (21.95 + 1.50) was significantly higher than both
the audiometry group (19.88 + 1.55; P=.001) and the audiology 1-2
group (19.86 £ 1.03; P=.001). No significant age difference was found
between the audiometry and audiology 1-2 groups (P > .05).

The demographic and personal characteristics of the groups are pre-
sented in Table 1. Briefly, no significant differences were observed for
gender or preference-related variables, whereas high school type dif-
fered significantly across groups.

When the general distribution of the participants in terms of learning
styles was analyzed, it was found that 61.84% of the participants had a
Diverging learning style, followed by an Accommodating learning style
with a rate of 23.3%. Converging and assimilating learning styles were
observed at the lowest rate with 7.4%. When the distribution of learn-
ing styles in the groups was analyzed, it was seen that the majority of
the students in all groups had a diverging learning style (Table 2). As
a result of the chi-square analysis, no significant difference was found
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Table 1. Demographic and Personal Characteristics of the Participants (N =283)

Audiometry Audiology 1-2 Audiology 3-4
(n=99), n (%) (n=96), n (%) (n=88), n (%) Total, n (%) x2/F, P
Gender Female 73 (25.8) 67 (23.7) 73 (25.8) 213 (75.3) ¥?(2)=0.086, P=.770
Male 26(9.2) 29(10.2) 15 (5.3) 70 (24.7)
Reason for department ~ Own request 53 (18.7) 51 (18.0) 48 (17) 152 (53.7) ¥3(4)=4.15, P= 246
preference Family/other 11 (3.9 13 (4.6) 22(7.8) 46 (16.3)
Score sufficiency 35(12.4) 32(11.3) 18 (6.4) 85 (30.0)
High school (H.S)type  Anatolian H. S. 64 (22.6) 65 (23.0) 64 (22.6) 193 (68.2) »2(6)=27.85, P=.001
Normal H. S. 3(1.1) 8(2.8) 8(2.8) 19 (6.7)
Vocational H. S. 32(11.3) 16 (5.7) 10 (3.5) 58 (20.5)
Science H.S. 0(0) 7.5 6(2.1) 13 (4.6)
Individual’s desired Health 71(25.1) 75(26.5) 62 (21.9) 208 (73.5) $2(2)=1.63, P= 442
department Other 28(9.9) 21(7.4) 26 (9.2) 75 (26.5)
Age Mean + SD 19.88 + 1.55 19.86 = 1.03 21.95 + 1.50 - F=23.73, P=.001

between the groups in terms of learning styles (¥%6)=0.26, P=.968).
The effect size for this comparison was small (Cramer’s V=0.03), indi-
cating a negligible association between academic group and learning
style distribution.

Discussion

In this study, which aimed to examine the learning styles of audiology
undergraduate and audiometry associate degree students compara-
tively, it was observed that the learning style that was prominent in
the 3 groups consisting of 1-2 and 3-4th year audiology students and
audiometry students was the “Diverging” learning style.

Previous research has reported age-related differences in learning style
distributions. For example, Ozdemir and Kesten” found that dominant
learning styles shifted with increasing age, with the assimilating style
being more common in younger groups and the Diverging style more
common in older groups. However, findings across the broader litera-
ture demonstrate variability, with some studies reporting age-related
shifts and others observing relatively stable patterns. In the present
study, although a significant age difference was observed between
academic groups, this difference was not associated with variations
in learning style distribution. These findings suggest that, within the
sample, learning preferences may be more strongly influenced by edu-
cational and contextual factors than by chronological age alone.

It can be said that the result obtained in the study is partially similar
to the findings of a study conducted with speech-language pathology
(SLP) and audiology students. In the study conducted by Tirank, Mutlu,
and Yiksel,* it was found that the Diverging learning style was domi-
nant in SLP students; Accommodating and Diverging learning styles
were dominant in audiology 1st year students, and the Accommodating
learning style was dominant in 2nd year students. In another study in
which physiotherapy department students were analyzed, similar to
this study, it was found that the majority of the participants had a
Diverging learning style, followed by Accommodating learning style.®
In a study involving midwifery and nursing students, it was concluded

that most of the students had a Diverging learning style, followed by
assimilating and Accommodating learning styles with close rates.” In
another study conducted with nursing students, it was found that the
participants had predominantly assimilating and converging learning
styles, and the proportion of students with a Diverging learning style
came in third place. In the same study, similar to the present study, no
relationship was found between gender and the type of high school
graduated from and learning styles.”® In the studies in which medical
and dentistry faculty students were analyzed, it is seen that assimila-
tive and Diverging learning styles are predominant."!?

The overwhelming predominance of the “Diverging” learning style
in the study is likely not coincidental but closely related to the fun-
damental nature of the audiology and audiometry disciplines. These
fields are inherently built on the careful observation of the patient
(Reflective Observation) and the evaluation of tangible data (Concrete
Experience) (e.g., audiograms, patient responses). This suggests 2 pos-
sible scenarios:

The predominance of the Diverging learning style may be related to
both educational shaping and self-selection processes. Clinical train-
ing in hearing and balance sciences emphasizes careful observation
of patient responses and interpretation of tangible data, which may
reinforce reflective and experience-based learning tendencies." In
addition, individuals who prefer learning through observation, com-
munication, and considering multiple perspectives may be more likely
to choose these professions, consistent with the notion that learners
often gravitate toward educational environments that match their
learning preferences.>™ Therefore, it is plausible that both mecha-
nisms contribute to the observed dominance of the Diverging style,
suggesting that curricula may benefit from leveraging observational
strengths while also providing structured opportunities to practice
action-oriented tasks.""

In a study involving technical education teachers, it was determined
that most of the participants had a Diverging learning style, and this
situation was interpreted as compatible with the fact that they were

Table 2. Distribution of Participants’ Learning Styles According to Their Department of Study

Learning Style

Section Accommodating, f (%) Diverging, f (%) Converging, f (%) Assimilating, f (%) Total
Audiometry 22(22.2) 61 (61.6) 8(8.1) 8(8.1) 99
Audiology 1-2 21(21.9) 61 (63.5) 7(7.3) 7(7.3) 96
Audiology 3-4 23 (26.1) 53 (60.2) 6(6.8) 6(6.8) 88
Total 66 175 21 21 283

¥2(6)=0.26, P=.968 (chi-square test was used to compare the distribution of learning styles among academic groups.)
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receiving education in a field where learning supported by concrete
materials was realized and workshop practices were intensive." It is
stated that students in the Diverging learning style learn best by observ-
ing individuals at work, and when given the opportunity to review
what has happened and think about what they have learned, they can
analyze the situation and produce reports.” From this point of view,
it can be said that the observation of a learning style that emphasizes
concrete learning among audiology and audiometry students is com-
patible with the field they choose. As a matter of fact, a significant por-
tion of the participants in both audiology and audiometry fields stated
that they chose the department they studied with their own will, and
if they had to choose again, they would choose a health-related field
again. Monitoring the practices is an important source of information
for the fields of audiology and audiometry. However, time limitation,
fast decision making, and challenging situations requiring leadership
for individuals with Diverging learning styles can be counted as aspects
that may create disadvantages in a profession in the field of health and
can be suggested to be improved."

In time-pressured or complex clinical contexts, a predominantly
Diverging learning profile may be associated with perceived chal-
lenges in immediate action-oriented tasks. However, given the cross-
sectional design and the use of a self-reported learning style inventory,
this interpretation should be considered speculative rather than
causal. Conscious interventions must be added to the curriculum to
“stretch” students from their dominant “Diverging” style (Concrete
Experience + Reflective Observation) toward their weaker “Converging”
(Abstract Conceptualization + Active Experimentation) quadrant.

Case studies or group projects alone may not be sufficient. Instead,
methods that force students out of their comfortable “observer” role
(Reflective Observation) and into an “active participant” role (Active
Experimentation) under pressure are recommended. For example,
“High-Fidelity Simulation” or “Role-Playing” scenarios involving “cri-
sis management” or “unexpected patient responses” should be uti-
lized. These methods compel students to use abstract knowledge
(Abstract Conceptualization) to make immediate decisions (Active
Experimentation), thereby forcing a completion of Kolb’s learning cycle."®

Strengths and Limitations of the Study

The strengths of this study include an a priori sample size calculation,
a high participation rate (94.33%), and the fact that it is, to our knowl-
edge, the first to directly compare Kolb learning styles between audiol-
ogy undergraduate and audiometry associate degree students within
the same institution. This study has several limitations. The cross-sec-
tional design prevents causal inferences regarding learning styles, and
the single-center sample limits generalizability. In addition, the use of
a self-reported learning style inventory may introduce response bias.
The cultural and institutional context, as well as shared academic back-
grounds and teaching approaches of instructors, may have influenced
the similarity of learning style distributions across groups. Finally, learn-
ing style inventories should be interpreted as heuristic educational tools
rather than definitive indicators of students’ abilities or clinical compe-
tence. Future multi-institutional and longitudinal studies are needed
to further clarify the stability and contextual determinants of learning
style preferences.

Conclusion

The lack of a statistically significant difference suggests that audiology
and audiometry students in this sample exhibit broadly similar learn-
ing style distributions, which may inform learning-style—responsive
instructional planning in shared foundational courses. This finding sup-
ports the development of common (or similar) teaching materials and

approaches (e.g., case-based learning, observational projects) as a logi-
cal strategy for efficient resource allocation, especially in basic science
and introductory clinical skills courses. It can be suggested to develop
decision-making and leadership skills in the design of teaching for audi-
ology and audiometry students. To achieve this, educational strategies
must move beyond general group work and actively implement tar-
geted pedagogical interventions, such as high-fidelity simulation and
role-playing scenarios, which are specifically designed to develop the
rapid decision-making skills that these students may lack.

Data Availability Statement: The data that support the findings of this study
are available on request from the corresponding author.

Artificial Intelligence Usage Statement: The authors declared that no Artificial
Intelligence tool was used in the preparation of the manuscript.

Ethics Committee Approval: Ethical committee approval was received from the
Ethics Committee of University of Trakya (Approval no: 2024.01.31, Date:
January 24, 2024).

Informed Consent: Written informed consent was obtained from participants t
who participated in this study.

Peer-review: Externally peer-reviewed.

Acknowledgement: The authors would like to thank all the participants who
volunteered their time and contributed to this study.

Author Contributions: Concept —M.T., S.Y.; Design — M.T., G.H.A.; Supervision —
M.T., S.Y.; Resources — M.A., G.H.A.; Materials — M.A., G.H.A.; Data Collection
and/or Processing — M.A., G.H.A.; Analysis and/or Interpretation — M.A., G.HA;
Literature Search —S.Y., M.A.; Writing — S.Y., M.A_; Critical Review — M.T, S.Y.

Declaration of Interests: The authors declare that they have no competing
interest.

Funding: The authors declared that this study did not receive any financial
support.

References

1. Kolb AY, Kolb DA. Learning Styles and Learning Spaces: A Review of the
Multidisciplinary Application of Experiential Learning Theory in Higher
Education. Nova Science Publishers; 2006:45-91.

2. Kolb DA. Experiential Learning: Experience as the Source of Learning and
Development. Prentice Hall; Englewood Cliffs; 1984.

3. Regulation on the duties, powers, responsibilities and training of job and
vocational counsellors. Official Gazette of the Republic of Tiirkiye; 2014.
https://www.resmigazete.gov.tr/eskiler/2014/05/20140522-14-1.pdf.

4. Back Tirank SB, Mutlu Al, Yiiksel M. Dil ve konusma Terapisi ve Odyoloji
bolumi  ogrencilerinin - 6grenme  stillerinin  Belirlenmesi. HUSBFD.
2023;10(3):576-589. [CrossRef]

5. Kolb DA. Learning styles and disciplinary differences. In: Chickering AW,
ed. The Modern American College. Jossey-Bass; 1981:232-235.

6.  Gencel IE. Kolb’'un Deneyimsel Ogrenme Kuramina Dayali Ogrenme Stilleri
envanteri-lll'ii Tiirkceye Uyarlama Calismasi. Dokuz Eylil Universitesi;
2007.

7. Ozdemir N, Kesten A. Sosyal bilgiler 6gretmen adaylarinin 6grenme stilleri
ve bazi demografik degiskenlerle iliskisi. Atatiirk Univ Sosyal Bilimler
Enstitiisii Derg. 2012;16(1):361-377.

8. Dogan M, Kiling M, Aksu Yildirim SA. Fizyoterapi ve rehabilitasyon bolimu
ogrencilerinin 6grenme stilleri, yasam boyu 6grenme yeterlikleri ve
harmanlanmis 6grenmeye yonelik tutumlarinin incelenmesi: Hacettepe
Universitesi 6rnegi. HUSBFD. 2022;9(3):738-754. [CrossRef]

9. Karadag M, Alparslan 0, Pekin iseri OP. Ebelik ve hemsirelik 6grencilerinin
elestirel diisinme egilimleri ve ogrenme stilleri. Cukurova Med |.
2018;43(1):13-21. [CrossRef]

10. DikmenY.Kolb'un 6grenmestillerimodeline gore hemsirelik 6grencilerinin
ogrenme stillerinin incelenmesi. / Hum Rhythm. 2015;1(3):100-106.


https://www.resmigazete.gov.tr/eskiler/2014/05/20140522-14-1.pdf
https://dx.doi.org/10.21020/husbfd.1229002
https://dx.doi.org/10.21020/husbfd.1163602
https://dx.doi.org/10.17826/cumj.340090

11.

12.

13.

Kocak Buiyiikdere AK. Dis hekimligi fakiiltesi 6grencilerinin 6grenme still-
erinin iki farkh yontemle analizi. Atatiirk Univ Dis Hekim Fak Derg.
2018;28(3):371-376. [CrossRef]

Kazanci F, Kazanc EE, Memduhoglu HB, et al. Tip ve dis hekimligi fakiltesi
ogrencilerinin 6grenme  stillerinin karsilastirilmasi. Atatiirk Univ Dis
Hekim Fak Derg. 2015;24(1):67-73. [CrossRef]

Coffield F, Ecclestone K, Hall E, et al. Learning Styles and Pedagogy in post-
16 Learning: A Systematic and Critical Review. Learning and Skills Research
Centre; 2004.

14.

15.

16.

Tas et al. Learning Styles in Audiology/Audiometry

Ekici G. Gregorc ve Kolb ogrenme stili modellerine gore o6gretmen
adaylarinin  6grenme stillerinin cinsiyet ve genel akademik basari
agisindan incelenmesi. Egitim Bilim. 2013;38(167):211-225.

Groat A, Musson T. Learning styles: individualizing computer-based learn-
ing environments. ALT-J. 1995;3(2):53-62. [CrossRef]

Goldsworthy S, Verkuyl M. Facilitated virtual synchronous debriefing: a
practical approach. Clin Simul Nurs. 2021;59:81-84. [CrossRef]


https://dx.doi.org/10.17567/ataunidfd.473299
https://dx.doi.org/10.17567/dfd.33658
https://dx.doi.org/10.1080/0968776950030206
https://dx.doi.org/10.1016/j.ecns.2021.06.002



