J Dent Hyg Sci Vol. 18, No. 1, 2018, pp.24-31
https://doi.org/10.17135/jdhs.2018.18.1.24

RESEARCH ARTICLE

Effects of Critical Thinking Disposition and Empathy
on Cultural Competency in Dental Hygiene Students
Ji-Min Hwang and Ji-Hyoung Han1,†
Department of Dental Hygiene, Baekseok Culture University, Cheonan 31065,
1
Department of Dental Hygiene, Suwon Science College, Hwaseong 18516, Korea

This study investigated the effects of critical thinking and empathy on the cultural competence of dental hygienists and students. A total of 529 dental
hygiene students were randomly sampled and included as subjects. PASW Statistics for Windows ver. 18.0 was used to obtain the following results.
Among the critical thinking sub-domains, cognitive integration was the highest and the lowest. Empathic ability had the highest acceptance factor
among the sub-domains. Cultural competence was the highest among the sub-domains, while cultural knowledge was the lowest. According to
their general characteristics, subject age, grade, religion, and economic level influenced the cultural capacity. Cultural awareness and sensitivity
were high when there were foreign visiting experiences. Cultural awareness, sensitivity, skills, and knowledge were high when subjects had
experienced multicultural education (p＜0.05). Cultural awareness, sensitivity, skill, experience, and knowledge were correlated with critical thinking
and cultural competence, among which cultural sensitivity showed the highest correlation (p＜0.001). There was a correlation between cultural
awareness and sensitivity, skill, and experience among the empathy and cultural competency sub-domains (p＜0.001). The factors influencing
cultural awareness included intellectual integration, openness, prudence, and perspective-taking (p＜0.001). The factors influencing cultural
sensitivity included intellectual integration, openness, and empathic concern (p＜0.001). The factors influencing cultural skill included intellectual
integration, creativity, and conductivity (p＜0.001). The factors influencing cultural experience included prudence, objectivity, perspective-taking,
and personal distress (p＜0.001). Finally, the factors influencing cultural knowledge included creativity and conductivity (p＜0.001). The results
indicate that dental hygiene students should be equipped with cultural competence to enhance critical thinking and empathy required by the
modern society and optimized dental hygiene courses should be provided for multicultural subjects.
Key Words: Critical thinking, Cultural competency, Empathy

Introduction
The increasing communication and migration of
citizens between countries1) has led to increasing numbers
of foreign workers, immigrants by marriage, study-abroad
students, Koreans with foreign citizenship, and refugees2),
which led Korea to become a multinational, multicultural
society. At the end of 2016, 2,048,441 foreigners resided
in Korea, an increase of 8.5% over 2015 levels and a
9.26% annual increase in the past 5 years3). In particular,
the medical tourism industry has been actively pursued
following the amendments to the Medical Services Act in
20094); the eligible recipients of this service have since

expanded to foreigners. When people from multiple
cultures come together, differences arise in their
languages, religions, ways of living, thought processes,
and values. These differences typically lead to a diverse
range of conflicts and issues5,6). In the medical services
sector, foreign recipients tend to show different levels of
understanding in the experience and knowledge of the
condition, health promotion behaviors, and usage
behaviors of medical institutions. Care providers face
problems such as a lack of communication and understanding as well as social bias7). Therefore, medical
services requires a mature understanding and execution of
cultural diversity.

Received: December 2, 2017, Revised: January 15, 2018, Accepted: January 17, 2018

ISSN 2233-7679 (Online)

†

Correspondence to: Ji-Hyoung Han
Department of Dental Hygiene, Suwon Science College, 288 Seja-ro, Hwaseong 18516, Korea
Tel: +82-31-350-2418, Fax: +82-31-350-2075, E-mail: hanjh@ssc.ac.kr
Copyright © 2018 by Journal of Dental Hygiene Science
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Ji-Min Hwang and Ji-Hyoung Han：Effects on Critical Thinking Disposition and Empathy on Cultural Competency

These issues can be solved with cultural capacity, which
refers to the understanding and interaction between
multicultural people in terms of their beliefs, values,
norms, and behaviors, as well as the acquisition and
5)
response to such skills . Going forward, dental hygiene
students who must provide dental health services to
multicultural patients in the clinical setting must ensure
that they have the cultural capacity to resolve and improve
7,8)
issues regarding the oral health of these patients .
Cultural capacity begins with an open attitude and flexible
way of thinking to understand and accept cultural
9)
diversity . Therefore, it is important to understand the
thoughts and perspectives of people in different cultures
and communicate with them in a logical manner.
Moreover, it is important to adopt an attitude of excluding
biases and making decisions based on rationale and
10-12)
evidence. In other words, critical thinking is required
.
Critical thinking is the ability to evaluate and make
13)
decisions in a logical and fair manner . Critical thinking
is a mandatory aspect in analyzing patient information
about and applying appropriate problem-solving processes
throughout the dental hygiene process and is important in
improving communication ability, task execution skills,
and the quality of patient care.
Moreover, understanding, consideration, and respect are
all related to empathic ability, at the core of effective
7)
communication . Empathic ability, which refers to the
ability to understand and share one’s thoughts, emotions,
behaviors, and experiences, is based on cultural sensitivity,
a sub-domain of cultural competency; it has also been
identified as a factor that influences cultural com14-16)
petence
.
Cultural competence is a critical aspect required to
adapt to the changing multicultural society; foreign
17)
studies
also conclude that dental hygiene students
should be ready to provide high-quality services for
patients with culturally diverse backgrounds. However, to
our knowledge, there have been no studies on cultural
competence in dental hygiene students or dental
hygienists; moreover, the understanding of the need for
cultural competence is also lacking. As such, this study
aimed to identify the factors influencing critical thinking
disposition and empathy on cultural competency, to

strengthen the cultural competency of dental hygiene
students, and to provide a foundation for the development
of convergent curricula.

Materials and Methods
1. Subjects and methods
This study randomly sampled first, second, and
third-year dental hygiene students in two schools in
Gyeonggi-do and Chungcheongnam-do. The research took
place between September 1 and September 30, 2017; the
subjects were notified of the objective and background of
this study, explained that their responses were confidential
and only used for the purposes of this study, and then the
researcher collected the self-administered surveys from
students who had provided written consent. The
calculation of sample size utilized G*Power 3.1 with
following parameters: significance level of 0.05, statistical
power of 0.95, and effect size of 0.15, a medium-level for
regression analysis, leading to 446 individuals required for
regression analysis; this study assumed a defect rate of
20% and collected a total of 529 surveys for analysis. This
study was performed after obtaining the approval from the
Institutional Ethics Board of Suwon Science College
(IRB2-7008167-AB-N-01-201706-HR-002-01).

2. Research tools
1) General characteristics
A total of 10 general characteristics were surveyed,
including subject sex, age, grade, religion, economic level,
foreign visiting experience, existence of a foreign friend,
foreign residents of family or relatives, foreign language
skills, and multicultural educational experience.
2) Critical thinking
Critical thinking was measured using a scale developed
18)
by Kwon et al. , comprising 35 items covering eight
sub-domains, including intellectual integration (six items),
creativity (four items), challenge-seeking (six items),
openness (three items), prudence (four items), objectivity
(four items), truth-seeking (three items), and exploring
(five items). The items were measured based on a

25

26

Category
523 (98.9)
6 (1.1)
196 (37.1)
151 (28.5)
182 (34.4)
224 (42.3)
161 (30.4)
144 (27.2)
179 (33.8)
350 (66.2)
383 (72.4)
146 (27.6)
262 (49.5)
267 (50.5)
71 (13.4)
458 (86.6)
174 (32.9)
355 (67.1)
3 (0.6)
389 (73.5)
137 (25.9)
151 (28.5)
378 (71.5)

n (%)

Culture awareness
Mean±SD
p
4.07±0.669 0.576
3.91±0.605
4.05±0.695 0.265
4.13±0.611
4.02±0.683
4.07±0.697 0.791
4.09±0.599
4.03±0.699
4.08±0.658 0.733
4.06±0.675
4.07±0.677 0.689
4.04±0.647
4.12±0.661 0.047
4.01±0.671
4.10±0.705 0.583
4.06±0.663
4.41±0.588 0.039
4.02±0.702
3.83±0.763 0.535
4.08±0.669
4.02±0.668
4.21±0.666 0.001
4.00±0.661

Data are analysed by t-test and one-way ANOVA statistics.
SD: standard deviation.
a,b
The same letter indicates no significant difference by Scheffe.

Female
Male
Age (y)
20
21
≥22
Grades
1
2
3
Religion
Yes
No
Economic level
Satisfaction
Dissatisfaction
Foreign visiting
Yes
experience
No
Foreign friend
Yes
No
Foreign residents of Yes
family or relatives No
Foreign language
Available fluently
skills
Simply possible
Can no
Multicultural
Yes
education experience No

Sex

Characteristic

Culture sensitivity
Mean±SD
p
3.78±0.673
0.634
3.91±0.983
3.82±0.641
0.186
3.81±0.636
3.71±0.740
3.82±0.646
0.163
3.81±0.638
3.69±0.754
3.82±0.687
0.337
3.76±0.670
3.80±0.675
0.266
3.73±0.679
3.86±0.697
0.007
3.70±0.647
3.98±0.683
0.007
3.75±0.670
3.84±0.687
0.161
3.75±0.670
3.58±0.629
0.181
3.81±0.667
3.69±0.698
3.97±0.662 ＜0.001
3.71±0.668

Table 1. Differences in Culture Competence according to General Characteristics (n=529)

Culture skill
Mean±SD
p
3.15±0.694
0.089
3.63±0.464
3.29±0.670b
0.002
3.09±0.717a
3.06±0.678a
3.30±0.664b ＜0.001
3.05±0.692a
3.05±0.701a
3.14±0.732
0.737
3.16±0.673
3.15±0.679
0.583
3.18±0.732
3.20±0.672
0.108
3.11±0.712
3.29±0.771
0.072
3.13±0.679
3.15±0.719
0.834
3.16±0.681
3.22±0.384
0.106
3.19±0.693
3.05±0.691
3.29±0.694
0.006
3.10±0.687

Culture experience
Mean±SD
p
2.89±0.819
0.072
3.50±0.474
3.07±0.756b 0.001
2.82±0.827a
2.78±0.848a
3.04±0.761b 0.002
2.84±0.807a,b
2.74±0.884a
3.01±0.788
0.029
2.84±0.829
2.94±0.807
0.053
2.79±0.839
2.89±0.832
0.812
2.91±0.806
2.94±0.877
0.679
2.89±0.809
2.79±0.844
0.036
2.95±0.801
3.08±0.381
0.869
2.90±0.819
2.87±0.825
3.00±0.771
0.079
2.86±0.834

Culture knowledge
Mean±SD
p
2.59±0.682
0.300
2.88±0.866
2.75±0.602b ＜0.001
2.55±0.705a
2.47±0.722a
2.74±0.622b ＜0.001
2.52±0.718a
2.45±0.700a
2.66±0.736
0.095
2.56±0.655
2.64±0.680
0.008
2.47±0.682
2.61±0.672
0.678
2.58±0.697
2.72±0.647
0.088
2.58±02.58
2.55±0.689
0.248
2.62±0.682
2.40±0.722
0.076
2.64±0.673
2.48±0.709
2.70±0.674
0.026
2.55±0.685
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five-point Likert scale, ranging from 1 point (‘not at all’)
to 5 points (‘very much so’). The reliability of the study
tool has a Cronbach’s α=0.864.

cultural competency. The significance level of all statistics
was set at 0.05.

Results
3) Empathic ability
Empathic ability was measured using the Interpersonal
19)
Reactivity Index developed by Davis and translated into
20)

Korean by Kang et al. , which is composed of 28 items in
four sub-domains, including seven items each in
perspective-taking, fantasy factor, empathic concern, and
personal distress. The items were measured based on a
five-point Likert scale, ranging from 1 point (‘not at all’)
to 5 points (‘very much so’). The reliability of the study
tool had a Cronbach’s α=0.826.
4) Cultural competency
Cultural competency was measured using a scale
21)
developed by Han and Cho Chung , with 27 items
covering five sub-domains, including cultural awareness
(four items), cultural sensitivity (four items), culture skill
(six items), culture experience (four items), and culture
knowledge (nine items). The items were measured based
on a five-point Likert scale, ranging from 1 point (‘not at
all’) to 5 points (‘very much so’), with higher points
indicating higher cultural competency. The reliability of
the study tool had a Cronbach’s α=0.908.

3. Data analysis
The collected data were analyzed using PASW
Statistics for Windows (ver. 18.0; IBM Co., Armonk, NY,
USA). The general characteristics were analyzed using
frequency analysis for critical thinking and empathic
ability, while averages and standard deviations were
obtained for cultural competency. The cultural competency
depending on general characteristics was subjected to
t-tests and one-way analysis of variance (ANOVA);
Levene statistics were used for the homogeneity of
variance tests and Scheffe post-hoc tests were conducted
to confirm significant differences between groups.
Pearson’s correlation analysis was conducted to examine
the relationship between critical thinking, empathic
ability, and cultural competency; multiple regression
analysis was conducted to identify factors affecting

1. Differences in cultural competency according to
general characteristics
The differences in cultural competency according to
general characteristics indicated that lower age and grade
led to higher culture skill, experience, and knowledge (p＜
0.01) and that culture experience was high in the presence
of religion. Satisfaction with economic level was
associated with a higher culture knowledge and experience of visiting overseas was associated with a higher
cultural awareness and cultural sensitivity (p＜0.05). The
presence of a foreign friend was associated with a higher
cultural sensitivity, while the presence of family or
relatives residing overseas was associated with higher
cultural awareness and culture experience (p＜0.05).
Experience with multicultural education was associated
with higher cultural awareness, sensitivity, skill, and
knowledge, with statistically significant differences (p＜
Table 2. Level of Critical Thinking Disposition, Empathic and
Culture Competency (n=529)

Variable
Critical thinking disposition
Intellectual integration
Creativity
Conductivity
Openness
Prudence
Objectivity
Truth seeking
Exploration castle
Empathic ability
Perspective-taking
Fantasy scale
Empathic concern
Personal distress
Culture competency
Culture awareness
Culture sensitivity
Culture skill
Culture experience
Culture knowledge

Mean±SD
3.23±0.372
3.64±0.620
3.09±0.783
2.89±0.611
3.40±0.638
3.01±0.547
3.16±0.522
3.38±0.631
3.27±0.610
3.49±0.395
3.67±0.556
3.50±0.186
3.42±0.436
3.37±0.453
3.30±0.472
4.06±0.668
3.78±0.676
3.16±0.693
2.90±0.818
2.60±0.684

SD: standard deviation.
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0.05; Table 1).

2. Levels of critical thinking, empathic ability, and
cultural competency
Among the sub-domains of critical thinking, intellectual
integration was highest, with a score of 3.64, while and
challenge-seeking was lowest at 2.89. Among sub-domains
of empathic ability, perspective-taking was highest, with a
score of 3.67; cultural awareness was the highest
sub-domain of cultural competency at 4.06, while culture
knowledge was the lowest at 2.60 (Table 2).

3. Correlation between critical thinking, empathic
ability, and cultural competency
The analysis of the correlation between critical thinking,
empathic ability, and cultural competency is shown in
Table 3. All sub-domains of cultural competency (cultural
awareness, cultural sensitivity, culture skill, culture
experience, and culture knowledge) were correlated with
critical thinking (p＜0.001); among these, cultural
sensitivity showed the highest correlation, at 0.325.
Among the sub-domains of cultural competency, cultural
awareness, cultural sensitivity, culture skill, and culture
experience were correlated with empathic ability; among
these, cultural awareness had the highest correlation, at
0.367 (p＜0.001; Table 3).

4. Factors influencing cultural competency
The factors influencing the sub-domain of cultural
awareness included intellectual integration, openness,

prudence, and perspective-taking (p＜0.001), with an
explanatory power of 22.4%. The factors influencing
cultural sensitivity included intellectual integration,
challenge-seeking, openness, and empathic concern, with
an explanatory power of 19.4% (p＜0.001). The factors
influencing culture skill included intellectual integration,
creativity, and challenge-seeking (p＜0.001). The factors
influencing culture experience included prudence, objectivity, perspective-taking, and personal distress (p＜0.001).
The factors influencing culture knowledge included
creativity and challenge-seeking, with statistically significant differences (p＜0.001). Multicollinearity was tested
using tolerance and variance inflation factor (VIF) values;
the tolerance was below 0.1 and VIF was smaller than 10,
indicating that no variables had issues of multicollinearity
(Table 4).

Discussion
This study was conducted to confirm the influence of
critical thinking and empathic ability on cultural competency in dental hygiene students and to contribute to
increased future multicultural competency.
The levels of critical thinking, empathic ability, and
cultural competency of the subjects were 3.23, 3.49, and
7)
3.30, respectively. Song et al. studied nursing students,
reporting levels of 3.53, 3.73, and 3.23, showing a slight
difference compared to those in the present study. The
present study examined the sub-domains of critical
thinking, which indicated higher intellectual integration

Table 3. Correlation between Critical Thinking, Empathy, and Culture Competence (n=529)

CTD
EA
CA
CSe
CS
CE
CK

CTD
1
0.222***
0.291***
0.325***
0.323***
0.191***
0.167***

EA

CA

CSe

CS

CE

CK

1
0.367***
0.320***
0.147**
0.096*
0.983

1
0.651***
0.221***
0.001
−0.056

1
0.412***
0.174***
0.111*

1
0.574***
0.465***

1
0.483***

1

Data are analysed by Pearson correlation statistics.
CTD: critical thinking disposition, EA: empathic ability, CA: culture awareness, CSe: culture sensitivity, CS: culture skill, CE: culture
experience, CK: culture knowledge.
*p＜0.05, **p＜0.01, ***p＜0.001.
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Table 4. Factors Affecting Culture Competence of Subjects (n=529)

Variable
Culture awareness
Intellectual integration
Openness
Prudence
Perspective-taking
Culture sensitivity
Intellectual integration
Conductivity
Openness
Empathic concern
Culture skill
Intellectual integration
Creativity
Conductivity
Culture experience
Prudence
Objectivity
Perspective-taking
Personal distress
Culture knowledge
Creativity
Conductivity

B

SE

β

t

p

0.190
0.053
0.176
0.161
0.045
0.154
−0.118
0.057
−0.097
0.162
0.064
0.135
F=12.446, R2=0.224, adjusted R2=0.206, p＜0.001

3.573
3.540
−2.055
2.527

＜0.001
＜0.001
0.040
0.012

0.144
0.055
0.132
0.142
0.050
0.128
0.127
0.047
0.120
0.186
0.088
0.120
F=10.345, R2=0.194, adjusted R2=0.175, p＜0.001

2.628
2.870
2.713
2.102

0.009
0.004
0.007
0.036

0.153
0.058
0.137
0.104
0.040
0.118
0.128
0.053
0.113
F=6.490, R2=0.131, adjusted R2=0.111, p＜0.001

2.628
2.589
2.434

0.009
0.010
0.015

−0.163
0.076
−0.109
0.179
0.081
0.114
−0.212
0.085
−0.144
0.382
0.101
0.212
F=4.296, R2=0.091, adjusted R2=0.070, p＜0.001

−2.144
2.201
−2.501
3.793

0.033
0.028
0.013
＜0.001

0.094
0.042
0.107
0.140
0.054
0.125
F=2.237, R2=0.049, adjusted R2=0.027, p=0.009

2.254
2.577

0.025
0.010

Data are analysed by multiple regression statistics.

and openness and lower challenge-seeking and prudence.
Dental hygiene students had the ability to amass data on
problems and situations and comprehensively consider
them; it appears that they are able to accept a variety of
perspectives and have a high level of openness18), in which
they admit to their errors and biases. Critical thinking is
required in the application, analysis, organization, and
deduction used in dental hygiene work, and also enables
effective decision-making and logical communication.
Therefore, to secure cultural competency, it is important to
secure two main areas of challenge-seeking, which
involves persistence and continuing to try new things, and
prudence18), which involves securing sufficient evidence
and validity. Empathic ability is an emotional aspect that
involves an understanding and consideration of the other
individual. The level of empathic ability leads to
differences in cultural competency that is related to other

cultures. Higher empathic ability leads to an understanding and respecting of other cultures based on one’s
own6,22); as such, empathic ability is often seen as a
predictor of cultural competency23). Among its
sub-domains, perspective-taking had the highest scores. It
appears that dental hygiene students have a high tendency
to think from someone else’s perspective. Among
sub-domains of cultural competency, cultural awareness
was the highest and cultural knowledge was the lowest.
The majority of studies on nursing students, such as those
by Park12) and Han8), showed similar results1,21,24). Lower
cultural knowledge appears to be due to a lack of
education in the Korean educational system regarding
exposure to multiple cultures, and the topic is also not
covered in the dental hygiene process. Cultural
competency is not built overnight7). Dental hygiene
students are upcoming dental hygienists who perform
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dental hygiene work on peoples of multiple cultures.
Therefore, education is required to improve cultural
knowledge; the levels of knowledge should be
continuously checked and weaknesses overcome.
The differences in cultural competency from general
characteristics indicated that lower age and grade and the
presence of religion led to higher levels of culture skill,
experience, and knowledge. These results are concordant
12)
with those reported by Park . Moreover, cultural
competency was high when subjects had foreign friends,
when their family or relatives resided overseas, or if they
had experience with multicultural education. Multiple
studies have reported that the experience of communication and experience with multiple cultures such as
visiting or living in other countries, having foreign friends,
familiarity with foreign languages, and experience with
multicultural education have positive influences on
5,6,15,16,24)
. However, the present study
cultural competency
did not observe a particular difference based on the level
of foreign language skill. For dental hygienists, the ability
to communicate is critical to identify and treat problems
and to educate patients. The inability to speak the
language renders it impossible for the practitioner to
relieve the tensions of patients and form a treatment
relationship. Moreover, it may also lead to inappropriate
oral care as the patient also lacks understanding of the
treatment and fails to create a relationship of trust with the
medical staff. Therefore, multicultural education and
experience, as well as foreign language skills, are critical
in dental hygiene education.
This study confirmed the correlation between critical
thinking and cultural competency; this finding indicated
that all sub-domains of critical thinking were related to
cultural competency. Empathic ability was related to
cultural awareness, sensitivity, skills, and experience. Cho
15)
et al. observed correlations between cultural awareness,
1)
sensitivity, and experience. Lee and Lee also found that
empathic ability was correlated with cultural knowledge
and skill. Along with the results of other studies, this study
confirmed that critical thinking and empathic ability were
1,12,15,16)
basic elements of cultural competency
.
This study also identified variables influencing the
sub-domains of cultural competency, in which all sub-
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domains of critical thinking influenced cultural competency. Particularly, intellectual integration influenced
cultural awareness, sensitivity, and skill, while challengeseeking influenced cultural sensitivity, skills, and
knowledge. Moreover, creativity, openness, prudence, and
objectivity all had influence; this led to the conclusion that
critical thinking training, involving flexible and proactive
responses and reflective thinking abilities are important in
securing cultural competency.
The sub-domains of empathic ability, including
perspective-taking, empathic concern, and personal
distress, influenced cultural awareness, sensitivity, and
experience. The dental hygiene students were able to
accept perspectives and develop empathic concern by
understanding and responding to the perspectives of other
cultures. Empathic ability accepts and sensitively responds
to cultural differences and significantly influences cultural
6)
competency . It is important to develop educational
programs to improve and complete empathic ability
through methods such as field education.
As this study utilized convenient sampling of a specific
group of dental hygiene students, it is difficult to
generalize the results; in addition, another limitation is that
it is a cross-sectional study on cultural competency,
critical thinking disposition, and empathic ability.
However, this study is significant as it focuses on a
modern-day task of cultural competency when today’s
society demands cultural convergence in the dental
hygiene industry. We expect that this study will be used as
basic information for the development of multicultural
curriculum in dental hygiene.
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