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Abstract: Professional identity formation, an important component of education, is influenced
by participation, social relationships, and culture in communities of practice. As a preliminary
investigation of dental hygienists’ professional identity formation, this study examined changes in
the dental hygiene students’ perceptions of oral health professionals over the three years of their
undergraduate program. At a Japanese dental hygiene school, 40 students participated in surveys
with open-ended questions about professional groups several times during their studies. The text data
were analyzed through content analysis with text mining software. The themes that characterized their
dental hygienist profession perceptions in their programs each year were identified as: “Supporters
at the dental clinic”; “Engagement with interprofessional care” and “Improved problem-solving
skills for clinical issues regarding the oral region”; and “Active contribution to general health” and
“Recognition of the roles considering relationships” (in the first, second, and third years, respectively).
The students acquired professional knowledge and recognized the significance and roles of oral
health professionals in practice. They gained more learning experiences in their education, including
clinical placements and interprofessional education. This study provides insight into curriculum
development for professional identity formation in dental hygiene students.

Keywords: professional identity formation; dental hygiene student; perceptions of professional;
health professions education; undergraduate education; communities of practice

1. Introduction

Dental hygienists specialize in the control of dental diseases; this profession is preva-
lent and generally professionally licensed in over 30 countries [1,2]. They are primarily
responsible for preventive procedures and non-surgical periodontal treatments. Their role
is usually to investigate dental diseases, and motivate and instruct patients about dental
health [1–3]. In Japan’s aging society, the necessity of implementing oral health manage-
ment as primary care is becoming widely recognized by health professionals and the public.
It is essential for dental hygienists to prevent and treat dental diseases and support general
health by maintaining and promoting the oral environment [4], and improve the quality
of life [5]. To respond to these social needs, it is necessary to secede from the emphasis on
manual procedures in dental clinics [6] and practice as directed by the dentists; to train the
dental hygienists with high qualities and professional skills who can think and practice on
their own in the community in cooperation with multiple professionals; and to establish
a way of the dental hygiene work that is adapted to the aging society [7]. Therefore, it
is necessary to develop a deep understanding of one’s professional role and expertise, in
addition to the roles of the other professionals with whom they work, considering social
needs. Moreover, the internalization of this value system promotes the identity formation
of a learner who practices in the health profession.

Identity formation is “the process by which an individual self-defines as a member of
that profession based on the acquisition of the requisite knowledge, skills, attitudes, values
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and behaviors” [8]. It is considered an important component of education in the health
profession. In identity formation in health professions, social interactions, experiences,
and learning contexts are influential factors. At the collective level, it is influenced by
context, including culture and the learning environment chosen by the learner. According
to Wenger, gaining practical experience through active engagement and interactions with
other members of a community is essential to professional identity formation [9].

In health profession education, the learners’ profound transformation occurs through
learning experiences, most notably the clinical ones [10–12]. To make the transition
from a layperson to a professional, they need learning opportunities that encourage a
re-identification of the past (or the present) self [13]. Furthermore, building social relation-
ships with peers and mentors in clinical education, as well as reflecting and discussing
about learning experiences in clinical settings, strengthens professional identity formation
through socialization with professional groups [14,15]. Therefore, the health profession
education programs need to be structured stepwise from the first year to enable the de-
velopment of values and professional identity regarding evidence-based practice and
professionalism [16].

The importance of introducing education and support that promotes professional
identity formation in dental hygiene education has been internationally recognized. For
example, service-learning exercises and curriculum revisions have been implemented to
develop students’ attitudes and sense of professional responsibility [17,18]. In addition,
Imafuku et al. explored the interprofessional identity formation in dental hygienists [19].
However, the overall understanding of the process of dental hygienists’ professional
identity formation over time, beginning with their first year of study, remains unclear.
Clarifying the process of dental hygienists’ professional identity formation could provide
insight into students’ actual perceptions of the nature, tasks, and value system of the
profession. Analyzing the discrepancy between their perceptions of the profession of dental
hygienist and the learning outcomes expected by their teachers would provide a basis for
improving and developing new educational strategies and learning support methods in
the future. Therefore, in this study, as a preliminary investigation of dental hygienists’
professional identity formation, we examined the changes in their perceptions of the dental
hygienist profession during the three years of their undergraduate education.

2. Materials and Methods
2.1. Participants

An observational, longitudinal, and prospective study was conducted in the Depart-
ment of Dental Hygiene at the University of Shizuoka Junior College. All freshmen in the
cohort who enrolled in the school in 2019 were invited to participate in this study, and all
consented (n = 40). They were 18–19 years old at the time of enrollment. Their background
prior to enrollment was high school or post-high school graduates preparing for university
entrance exams. In addition, none of them had clinical experience in the medical field.

2.2. Data Collection

An open-ended questionnaire was self-administered to 40 students each year for three
years, from the second half of their first year to the second half of their third year. The open-
ended format allowed the researchers to elicit richer data on students’ perceptions of the
professional roles and prospects as health professionals at each stage of their undergraduate
education. Specifically, this questionnaire survey was structured by five open-ended
questions about their reasons for choosing the profession, their ideal future image as
a dental professional, their perceptions of professionalism in dental hygiene, societal
expectations, and competencies required for the profession. The actual questions in the
survey are as listed below:

- Why did you decide to become a dental hygienist?
- What kind of dental hygienist do you want to be?
- What do you think is the professionalism of dental hygienists?
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- What do you think is required of you as dental health professionals by society
and patients?

- What competencies do you think that dental hygienists need to have for clinical practice?

The data were gathered in October 2019 (at the beginning of the first year’s second
semester), October 2020 (at the beginning of the second year’s second semester), and
November 2021 (at the end of the clinical practice).

2.3. Data Analysis

Data were transcribed from questionnaires and then subjected to text mining analysis
using the software, KH Coder 3 (Koichi Higuchi, Kyoto, Japan) [20]. The software produced
a list of words according to their frequencies and interrelationships. It is a quantitative
process of adapting algorithms to discover hidden, useful, and interesting patterns in
unstructured qualitative text data [21–23]. In analyzing the qualitative text data, text
mining increases the reliability and validity of the coding [23]. In addition, it can be used
in conjunction with human coding content analysis to enhance the rigor [24].

In this study, the software was used for the research participants’ perceptions of the
dental hygienist profession to obtain an overall picture of the diversity, type, and distribu-
tion as a framework for understanding the data before conceptualization. A hierarchical
cluster analysis was conducted on the pupils’ perceptions of the oral health professionals
at each of the three data collection points; moreover, frequently occurring words were
extracted. Subsequently, the co-occurrence of the strength of the association between the
extracted words was calculated using the Jaccard coefficient. In these analyses, the Key
Word in Content (KWIC) concordance function was used to identify words with three or
more occurrences to qualitatively examine students’ interpretations of their perceptions
of the dental hygienist and how they changed over time. The resulting associations were
visually represented on a Co-Occurrence Network Map and coded and categorized by the
first and second authors to increase rigor and explore the meaning of the data in conjunction
with the qualitative analysis. The authors discussed and identified underlying themes in
the visualization of the results. Preliminary results were then discussed and a consensus
was reached by all members of the research team. The chi-square test was applied to assess
the significance of differences in the distribution of students’ perceptions of oral health
professionals at each of the three data collection points using KH Coder, version 3 (Koichi
Higuchi, Kyoto, Japan). Statistical significance was set at p < 0.05.

In addition, the relationship between the results of each period and the content of the
curriculum taken up to that point, as well as a comparison of the data at the end of the
third-year field training with the diploma, were also examined.

2.4. Study Context

This study was conducted at the Department of Dental Hygiene, Junior College of
the University of Shizuoka, involving students enrolled in a three-year education program.
Regarding the educational philosophy, this school follows the diploma policy, which
entails the student learning outcome objectives and graduation approval/degree awarding
program; it is set to train dental hygienists who can respond to the oral health needs
of the community. A junior college bachelor’s degree is awarded to those who have
studied in an educational program to acquire the abilities listed below and have earned the
necessary credits.

- Professional knowledge, abilities, and communication skills related to dental hygiene
- Logical thinking and problem-solving skills
- Awareness of their roles and responsibilities as dental hygiene practitioners and the

ability to perform them appropriately
- A rich sense of humanity and high ethical standards, and ability to collaborate and

cooperate with other professionals
- Contribution to the development of people’s health and a striving for lifelong learning.
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In the training school included in this study, the curriculum was designed to enable
students to achieve the above-mentioned diploma. As shown in Figure 1, in the first
year, students attend lectures on liberal arts, basic specialties, and dental hygiene. In the
second year, they opt for specialized clinical subjects, on-campus training related to dental
hygiene work, and subjects related to interpersonal support and well-being in collaboration
with students from other departments. In addition, elective subjects related to health and
medical well-being have been established from the second semester of the first year to the
first semester of the second year. After studying these subjects, the third year includes off-
campus practical training in dental clinics, oral surgery departments of general hospitals,
nursing homes, and disability support facilities.
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Figure 1. Three-year curriculum of dental hygiene at the research site. (The intensity of the color
indicates the volume of the subject’s content.)

2.5. Ethical Considerations

This study was approved by the University of Shizuoka Research Ethics Commit-
tee [approval number 1-19]. Furthermore, informed consent was provided by all the
study participants.

3. Results
3.1. Changes in the Word Frequency

Overall, 333 statements were related to the professional role and attitude of dental
hygiene, of which 120, 177, and 192 statements were categorized for the first, second, and
third years, respectively. The following five words were found to occur over 30 times
in total:

• Oral: 90 times
• Patient: 64 times
• Dental: 62 times
• Health: 51 times
• Knowledge: 35 times
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3.2. Number of Code Occurrences

The occurrence rate of the aforementioned words varied from year to year (Figure 2).
In the first year, “oral” was the most frequently appearing word, followed by “preven-
tion”, “dental”, “health”, “knowledge”, and “patient”; in the second year, “oral” was the
most frequently occurring word, similar to the first year, followed by “patient”, “dental”,
“health”, “whole body”, and “knowledge”. The increased utilization of the words “patient”
and “whole body” was characteristic. The former occurred 12, 24, and 28 times in the first,
second, and third years of school, respectively, and the number of occurrences tended to
increase as the school year progressed. In the third year, “oral” was the most frequently
used word, followed by “patient”, “dental”, “health”, “do”, and “knowledge”, similar
to the first and second years. Although “do” did not occur in the first year, it showed
an increasing trend with 5 and 13 occurrences in the second and third years, respectively.
However, the number of occurrences of “prevention” tended to decrease with increasing
grade level, from 16 to 8 and 6 times in the first, second, and third years, respectively.
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Figure 2. The number of the extracted words of expertise perceived by the dental hygiene students
over time.

3.3. Code Occurrence Rate

Figure 3 visualized the changes in the occurrence rate of the specialty codes as per-
ceived by the dental hygiene students over time. The square size indicates the occurrence
rate of each code (showing “percent”), and its color corresponds to the standardized resid-
uals (Pearson residuals). Therefore, a larger square represents a higher rate of occurrence,
and the darker color represents the larger residual. According to Figure 3, only “do”, which
did not appear in the first year, showed a significant difference in the proportion of the
occurrence of the three points (p < 0.05, Chi-square test).
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hygiene students.

3.4. Recognition of Professional Roles, Competence, and Attitude at the Three Time Points Based on
the Strength of the Relationship between the Words

From the co-occurrence network model diagram showing the strength of the associ-
ation between the words with three or more occurrences, the characteristic themes were
extracted for the dental hygiene students’ perceptions of their professional roles, compe-
tence, and attitude at each of the three time points, using the KWIC concordance function
to assess the word usage.

3.4.1. At the Beginning of the First Year’s Second Semester

During the first year, the following two themes were extracted (Figure 4):
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Figure 4. The co-occurrence network diagram of the first-year dental hygienists’ perceptions of
professional role and competencies.
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Supporters at the Dental Clinic

The dental hygienists were identified as assistants in the dental clinic, professionals
who help patients improve their health by providing expert knowledge and skillful care
in the prevention and treatment of dental caries, alleviating their fear of treatment, and
supporting the dentists during the dental treatment.

- “How to comfort the patients at the dental clinic, a place where they are considered to
be uncomfortable”.

- “Supporting the dental treatment to run smoothly”.

Understanding the Relationship between Oral and General Health

The participants were aware that the oral region and the whole body are deeply
related; however, as professionals in oral health, they believed that they must enhance their
knowledge, treatment, instruction, and care techniques for “improving the health of the
whole body through oral care”.

- “Understanding better than anyone else that the teeth and oral health are linked to
general health”.

- “Dental caries prevention and understanding the relationship between the oral region
and the whole body”.

- “The ability to communicate the importance of oral health in various settings, both in
the medical and educational fields”.

3.4.2. At the Beginning of the Second Year’s Second Semester

During the second year, the following four themes were extracted: (Figure 5).
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Dental Hygienists’ Work Frames

Participants recognized the framework of the three main tasks of a dental hygienist
in Japan, including caries prevention treatment through fluoride application, assistance
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work for smooth dental treatment by standing between patients and dentists, and oral
health instruction.

- “Must be able to assist in the dental treatment, provide the oral health instruction, and
perform the caries prevention procedures”.

- “A person who can stand between the dentist and the patient and contribute to
enhanced treatment”.

Engagement with Interprofessional Care

The participants felt they must have a broad knowledge of medicine, not only re-
garding oral health, which is their profession, but also systemic diseases. They aimed to
confidently collaborate and communicate with multiple professionals and develop the
ability to handle interprofessional medicine that could provide patient-centered care.

- “To acquire an awareness of the whole body, not just the oral, and to be able to perform
team medicine with other professionals”.

- “Have a patient-centered attitude and the communication skills to practice in a team-
based environment”.

Health Support from the Perspective of the Oral Health

The need for dental hygienists to acquire medical information along with oral health
knowledge in order to demonstrate support for general health from the perspective of
oral health has been recognized. These skills help prevent infection and improve general
health and quality of life by helping to maintain and promote oral health throughout life,
including the perioperative period and old age.

- “To improve the quality of life as well as the oral health of patients”.
- “Promoting and maintaining general health through the oral health”.

Improved Problem-Solving Skills for Clinical Issues Regarding the Oral Region

The participants were aware of their role in solving and improving oral problems.
Therefore, participants recognized the need for the ability to provide medical care, including
instruction, care, and hygiene management, to identify and resolve issues based on each
person’s condition status and needs, and to build a relationship of trust with the patient.

- “Perceive the patients’ condition, their oral health situation, understand their prob-
lems, and provide them with appropriate care to resolve those issues”.

- “I think it is about improving oral health, instructing about oral health, and building
trusting relationships to solve oral health problems”.

3.4.3. At the End of the Third-Year Clinical Practice

At the end of the third-year clinical practice, the following four themes were identified:
(Figure 6).

Active Contribution to General Health

Participants mentioned the need for evidence-based and correct professional knowl-
edge and skills, as well as the ability to make decisions in clinical practice. They recognized
that acquiring these competencies would enable them to respond to patient complaints and
work smoothly with multiple health care professionals from an oral health perspective.

- “Dental as well as medical knowledge and working with various professionals to
approach problems”.

- “As a dental hygienist, we must have the knowledge to answer patient complaints”.

Recognition of the Roles Considering Relationships

As professionals supporting patients’ autonomous oral health care, they recognized
their role in improving self-care and providing professional care based on their relationship
with patients; they were able to incorporate specific preventive approaches such as dietary
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instructions and periodontal treatments. In addition, they recognized their role based on
their clinical relationship with the dentist, which included managing the patients overall
health during treatment and paying attention to the intentions and feelings of both the
patient and the dentist.

- “We are professionals in terms of prevention; thus, hygienists are required to provide
care and prevention so that we do not get to the treatment stage”.

- “To support the patients’ feelings (chief complaint) and to help them feel comfortable
through the dentist”.
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Protecting the Oral and Overall Health

The students expressed their intention to be actively involved in the whole health
management not limited to oral health care, such as supporting the daily quality of life
from a holistic perspective.

- “Improvement of the overall health and quality of life through oral health”.
- “To enhance the quality of life by improving and maintaining oral health that is closely

related to the everyday life, such as eating, speaking and laughing”.

Intervention in the Life Context

In the approach to oral health maintenance and promotion, participants recognized
the need to not only understand the oral and general condition of patients, but also to
actively incorporate their oral function and hygiene into their daily lives by intervening in
their life background, such as their diet and lifestyle.

- “To be able to provide health instruction from a dental perspective, including dietary
instruction and lifestyle modification”.

- “To provide instruction for the patients’ own oral health self-care, so that they them-
selves can maintain a good oral health”.
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4. Discussion

This study found that dental hygiene students’ perceptions were strongly influenced
and shaped by their learning experiences during college. This included lectures on their
specific duties, the interdisciplinary education program, and clinical placements in dental
facilities. As previous studies have shown, it is critical that they gain a clear understanding
of the core values, expectations, and behaviors of the profession during health professions
education and are encouraged to develop their own identities in addition to acquiring
knowledge and skills [14,25]. Accordingly, the present longitudinal research demonstrated
four aspects of changing the perceptions of the oral health professional among dental
hygiene students.

The first aspect is the relationship between knowledge acquisition and professionalism.
The establishment of a knowledge system in a professional domain has a significant im-
pact on identity formation [26,27]. Moreover, self-efficacy has been related to professional
recognition, skill mastery, and knowledge [28]. In this research, the first-year students
were expected to acquire knowledge related to the “oral and general health promotion”
such as “dental caries prevention and understanding the relationship between the oral
region and the whole body” and “the teeth and oral health are linked to general health”. In
the second year, the concept of the “dental hygienists’ work frames” learned in lectures
such as “assist in the dental treatment, provide the oral health instruction, and perform
the caries prevention procedures”, was often mentioned as a competence of dental hy-
gienists. Specifically, in the first and second years, their professionality was frequently
viewed from the aspect of knowledge acquisition reflected in the content of the special-
ized clinical courses. Knowledge acquisition is also essential in forming the professional
identity foundation [26]. Nevertheless, in the first and second years, the students tended
to focus excessively on obtaining the expertise of a dental hygienist. As it is said that
identity formation is facilitated by active engagement and interaction in the community [9],
therefore, education programs that promote the pupils’ understanding of “Recognition
of the roles considering relationships”, such as communication training, interprofessional
education, and early exposure program need to be developed and incorporated into the
basic education stage. For example, early exposure is an educational strategy to help
students adapt to the clinical environment, improve their skills of reflection and evaluation,
and establish their professional identity [29–31].

Regarding knowledge acquisition, enhancing logical thinking and problem-solving
skills are key for curriculum development. Specifically, it is important to incorporate
research and exploratory activities into each subject area step-by-step in dental hygiene ed-
ucation. These skills are necessary to apply the acquired knowledge in practice. In medical
education, undergraduate research courses in which pupils independently conduct research
for a certain time have been offered; further, efforts to improve their logical thinking and
evidence-based medicine have been reported [32,33]. Similarly, in the three years of dental
hygiene education, it is necessary to promote a continuum of learning through exploratory
activities about assessment, planning, implementation, and evaluation to develop logical
thinking and problem-solving skills for evidence-based medical practice [34]. Therefore,
educational objectives and content should be jointly determined by the clinical practice
organization and the educational institution, and research activities should be integrated
into the curriculum.

The second aspect is the students’ broadened perceptions of their professional roles
and responsibilities, which influence professional identity formation [35–37]. Thus, this
study indicated the changes in the pupils’ perceptions of the role and responsibilities of a
dental hygienist. Specifically, the first-year students limited the place of work to the “dental
clinic” and viewed dental hygienists as professionals involved in the dental care there;
further, there was a limited term or phrase indicating a professional role of caring for people
at different life stages, such as oral function management in the elderly and perioperative
oral care. In the second year, the pupils acquired the perspective of the “patient” and the
theme of supporting patient health from the oral health perspective was extracted. In the
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third year, the theme of protecting the patient’s overall health as a role of a dental hygienist
was obtained. These results suggested that health is not limited to the oral region but is
also considered from the standpoint of the whole body and that the students had been
taking more initiative in “protecting” the patient’s health. Furthermore, the vague image of
the role of a dental hygienist in the first year was transformed into a more concrete image
and gained a more generalist view. They were able to think about the clinical issues from a
patient’s standpoint in the third year. Their text data included “improving and maintaining
oral health that is closely related to everyday life, such as eating, speaking and laughing”,
and the “improvement of the overall health and quality of life through oral health”. This
result is consistent with that of the study by Imafuku et al., that explored the identity
formation processes of dental hygienists in the field as interprofessional collaborators [19];
however, the significance of this research is that it showed that such a change in perception
might be occurring among the undergraduate students.

In dental hygienist education, for example, it is essential to provide opportunities
for the students to reaffirm professional values and beliefs, including what kind of a
dental hygienist they want to become, and to clarify their vision for the future in their
education’s early stage. In clinical education, dental hygienists and other professionals
can assume specific roles within the community of practice through collaborative practice.
To encourage group-level socialization, opportunities to meet role models who are active
in various situations [8,38] and internships in a community of practice can be used. It is
also important to incorporate into the curriculum supportive methods that internalize the
values of the dental hygienist during these social experiences [8,25,38–40]

The third aspect is a change in perception from individual to team care. Over three
years, this study’s participants modified their perceptions of the dental hygienist’s profes-
sional role and responsibilities from a focus on the “individual” as a specialist involved in
the dental treatment to an “interpersonal” or “team” perspective, such as interprofessional
collaboration and patient communication. In the first year, many of the texts referred to
their skills, such as “dental caries prevention and understanding the relationship between
the oral region and the whole body” and “the ability to communicate the importance of
oral health in various settings, both in the medical and educational fields”. Similarly, in the
second year, there were several statements about their skills; however, the concepts related
to the professions in which they work with the people they care for, such as “provide them
with appropriate care to resolve these issues” and “have a patient-centered attitude and
the communication skills to practice in a team-based environment”, were more common.
During this time, students are believed to have gained a deeper understanding of the rela-
tionship between oral and general health, as well as a perspective on the importance of the
dental hygienist’s intervention to a person’s general health through the study of specialized
clinical subjects. In addition, learning about welfare, management, and clinical psychology,
planning dental health instruction, and experiencing being in the role of a patient during
campus clinical training may have fostered an awareness of the need for interprofessional
collaboration, the ability to provide interpersonal support, and the responsibility to solve
health problems. In the third year, students interacted with patients and dental hygienists in
clinical practice. They noted the relationships between patients and medical staff, patients
and dental hygienists, and dental hygienists and various professionals. Students mentioned
the need for clarification of the relationship and their own roles between dental hygienists
and multidisciplinary professionals, the ability to respond to patient complaints, the ability
to make judgments that allow active participation in multidisciplinary care confidently,
and scientifically sound clinical skills.

This finding corroborates the results of previous studies, which show that students
focus more on enhancing teamwork and collaborative practice, and their identity confidence
is increased after interprofessional education programs [41,42]. However, this study did
not confirm the pupils’ improved collective learning skills, such as consensus-building
and leadership, and the relationships between their interprofessional learning experience
and quality care provision, as suggested by Cooper and Imafuku [41,42]. A possible
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factor influencing this is that during their clinical practice at the university, the pupils
themselves had limited opportunities to experience interprofessional collaborative practice
with professionals other than dentists.

Regarding interprofessional collaboration, most clinical practice hours were spent
in private dental clinics, presumably because there were not enough opportunities to
experience situations of interprofessional collaboration with other professionals. During the
five-day oral surgery clinical practicum in the general hospital, students did not proactively
practice interprofessional collaboration due to the severity of patients’ illnesses, systemic
management issues, and limited skills; it is assumed that they only observed the instructor
and had difficulty recognizing interprofessional collaboration. Furthermore, there is a
strong perception that they are employees who perform their duties under the instruction
of the Dental Hygienists Act, which states that “dental hygienists are those whose work is
to perform the following acts under the instruction of dentists and preventive measures for
diseases of the teeth and oral” [43]. Annan-Coultas indicated that observations of real-life
teamwork environments can be a meaningful way to teach interprofessional teamwork
concepts [44]. Similarly, although it is difficult for pupils to practice interprofessional
teamwork on high-risk patients in a clinical setting, it may be useful for them to observe a
multidisciplinary conference and how dental hygienists practice collaborative medicine in
such a situation to deepen their awareness of interprofessional collaboration.

Finally, analysis of the textual data suggests that dental hygiene students have a
stronger sense of ownership as health care providers. It suggests that participation in the
clinical placements strengthened students’ professional identity and sense of responsibility.
Specifically, text analysis in the third year showed that the verbs “to do” and “to protect”,
which indicate proactive action in terms of professional role and responsibility, were fre-
quently described. This change may be primarily due to their insertion into the dental clinic
community during their field training and gaining experience in clinical practice, albeit in a
peripheral role, while building relationships with the dentists and dental hygienists in the
dental clinic. Students’ identities are formed not only by their associations with professional
networks, but also by their actual experiences and participation in the community [9].

The increased sense of ownership is related to student’s attitude toward lifelong
learning. Thus, further educational support is needed from the first-year education to
continuously enhance their awareness of the importance of self-learning in healthcare.
Lifelong learning is an integral part of the communities of practice, with time and expec-
tations for reflection [45]. Encouraging pupils to reflect on their experiences in clinical
placements deeply can enhance their awareness of lifelong learning and cultivate their
self-learning skills. Some studies in medical education show that medical students’ iden-
tities are promoted in relationships through reflective activities and the need to provide
educational spaces for them to understand their identity as a doctor by recounting their
clinical experiences [14,46,47].

In this study, we conducted a content analysis of an open-ended questionnaire related
to the role and competencies of oral health professionals in dental hygiene students. The
results of this study have implications for society as a whole, particularly in the areas of
dental education and health care. However, the questionnaire survey did not reflect the
background of the students’ descriptions, what they could not express, and the depth
of their insight. In particular, we did not explore the kind of individuality and specific
experiences from which their perceptions emerged, how they perceived their experiences,
and what kind of identity they formed in the narrative process. In addition, although
we related the changes in students’ perceptions to the curriculum, we were unable to
examine the influence of extracurricular factors, such as extracurricular activities and prior
learning experiences. As the data in this study were compiled and compared across all
participants at the three time points, changes in individual perceptions over time could
not be tracked and the effects of individual personalities and environments could not
be analyzed. Therefore, further qualitative interview studies are needed to more fully
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incorporate students’ experiences behind their perceptions of professionals and to shed
light on professional identity formation among dental hygienists.

5. Conclusions

The dental hygiene students in this study acquired professional knowledge, became
aware of the importance and role of oral health professionals in practice, and broadened
their perspectives as dental hygienists through their health care education, which included
lectures, clinical placements, and interprofessional education. Therefore, this study pro-
vides insight into the development of curricula to promote the professional identity of
dental hygiene students.
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31. Başak, O.; Yaphe, J.; Spiegel, W.; Wilm, S.; Carelli, F.; Metsemakers, J.F. Early Clinical Exposure in Medical Curricula Across
Europe: An Overview. Eur. J. Gen. Pract. 2009, 15, 4–10. [CrossRef]

32. Houlden, R.L.; Raja, J.B.; Collier, C.P.; Clark, A.F.; Waugh, J.M. Medical Students’ Perceptions of an Undergraduate Research
Elective. Med. Teach. 2004, 26, 659–661. [CrossRef]

33. Imafuku, R.; Saiki, T.; Kawakami, C.; Suzuki, Y. How Do Students’ Perceptions of Research and Approaches to Learning Change
in Undergraduate Research? Int. J. Med. Educ. 2015, 6, 47–55. [CrossRef]

34. Partido, B.B.; Chartier, E.A.; Heminger, B. Experiences and Attitudes of Dental Hygiene Faculty Regarding the Mentorship of
Undergraduate Student Research. J. Dent. Educ. 2020, 84, 1202–1209. [CrossRef]

35. Salinas-Miranda, A.A.; Shaffer-Hudkins, E.J.; Bradley-Klug, K.L.; Monroe, A.D. Student and Resident Perspectives on Profession-
alism: Beliefs, Challenges, and Suggested Teaching Strategies. Int. J. Med. Educ. 2014, 5, 87–94. [CrossRef] [PubMed]

36. Wyatt, T.R.; Kleinheksel, A.J.; Tews, M. Linking Patient Care Ownership and Professional Identity Formation Through Simulation.
Teach. Learn. Med. 2021, 33, 164–172. [CrossRef] [PubMed]

37. Noble, C.; Coombes, I.; Nissen, L.; Shaw, P.N.; Clavarino, A. Making the Transition from Pharmacy Student to Pharmacist:
Australian Interns’ Perceptions of Professional Identity Formation. Int. J. Pharm. Pract. 2015, 23, 292–304. [CrossRef] [PubMed]

38. Cruess, R.L.; Cruess, S.R.; Boudreau, J.D.; Snell, L.; Steinert, Y. A Schematic Representation of the Professional Identity Formation
and Socialization of Medical Students and Residents: A Guide for Medical Educators. Acad. Med. 2015, 90, 718–725. [CrossRef]

39. Sarraf-Yazdi, S.; Teo, Y.N.; How, A.E.H.; Teo, Y.H.; Goh, S.; Kow, C.S.; Lam, W.Y.; Wong, R.S.M.; Ghazali, H.Z.B.; Lauw, S.K.;
et al. A Scoping Review of Professional Identity Formation in Undergraduate Medical Education. J. Gen. Intern. Med. 2021, 36,
3511–3521. [CrossRef]

40. Cruess, R.L.; Cruess, S.R.; Boudreau, J.D.; Snell, L.; Steinert, Y. Reframing Medical Education to Support Professional Identity
Formation. Acad. Med. 2014, 89, 1446–1451. [CrossRef]

http://doi.org/10.1016/j.nepr.2005.05.007
http://doi.org/10.1111/j.1365-2923.2009.03440.x
http://doi.org/10.29060/TAPS.2021-6-4/OA2443
http://doi.org/10.1016/j.nepr.2018.07.006
http://doi.org/10.1002/j.0022-0337.2007.71.3.tb04288.x
http://doi.org/10.1002/j.0022-0337.2013.77.8.tb05573.x
http://doi.org/10.1186/s12909-021-03082-z
http://doi.org/10.5120/13851-1685
http://doi.org/10.46743/2160-3715/2011.1085
http://doi.org/10.2196/jmir.9702
http://doi.org/10.1007/s10734-016-0080-2
http://doi.org/10.1007/s40299-018-0373-6
http://doi.org/10.1080/03075070600923400
http://doi.org/10.1111/j.1556-6676.2012.00008.x
http://doi.org/10.1080/01421590500410971
http://doi.org/10.1186/s12909-021-02818-1
http://doi.org/10.1080/13814780902745930
http://doi.org/10.1080/01421590400019542
http://doi.org/10.5116/ijme.5523.2b9e
http://doi.org/10.1002/jdd.12290
http://doi.org/10.5116/ijme.5334.7c8d
http://www.ncbi.nlm.nih.gov/pubmed/25341217
http://doi.org/10.1080/10401334.2020.1813583
http://www.ncbi.nlm.nih.gov/pubmed/33840311
http://doi.org/10.1111/ijpp.12155
http://www.ncbi.nlm.nih.gov/pubmed/25363500
http://doi.org/10.1097/ACM.0000000000000700
http://doi.org/10.1007/s11606-021-07024-9
http://doi.org/10.1097/ACM.0000000000000427


Dent. J. 2022, 10, 160 15 of 15

41. Cooper, H.; Spencer-Dawe, E.; McLean, E. Beginning the Process of Teamwork: Design, Implementation and Evaluation of an
Inter-Professional Education Intervention for First Year Undergraduate Students. J. Interprof. Care 2005, 19, 492–508. [CrossRef]

42. Imafuku, R.; Kataoka, R.; Ogura, H.; Suzuki, H.; Enokida, M.; Osakabe, K. What Did First-Year Students Experience During Their
Interprofessional Education? A Qualitative Analysis of e-Portfolios. J. Interprof. Care 2018, 32, 358–366. [CrossRef]

43. Ministry of Health and Welfare, Japan. Dental Hygenist’s Act; Ministry of Health, Labour and Welfare: Tokyo, Japan, 1948.
44. Annan-Coultas, D.; Borckardt, J.J.; Kascak, K.; Mauldin, M.; Scheurer, D.; Wise, H. Aligning Education with Collaborative Practice

by Using Student Observations to Teach Interprofessional Teamwork. J. Allied Health 2021, 50, e79–e86.
45. Davis, L.; Taylor, H.; Reyes, H. Lifelong Learning in Nursing: A Delphi Study. Nurse Educ. Today 2014, 34, 441–445. [CrossRef]
46. Gardner, R. Introduction to Debriefing. Semin. Perinatol. 2013, 37, 166–174. [CrossRef]
47. Rudolph, J.W.; Simon, R.; Raemer, D.B.; Eppich, W.J. Debriefing as Formative Assessment: Closing Performance Gaps in Medical

Education. Acad. Emerg. Med. 2008, 15, 1010–1016. [CrossRef]

http://doi.org/10.1080/13561820500215160
http://doi.org/10.1080/13561820.2018.1427051
http://doi.org/10.1016/j.nedt.2013.04.014
http://doi.org/10.1053/j.semperi.2013.02.008
http://doi.org/10.1111/j.1553-2712.2008.00248.x

	Introduction 
	Materials and Methods 
	Participants 
	Data Collection 
	Data Analysis 
	Study Context 
	Ethical Considerations 

	Results 
	Changes in the Word Frequency 
	Number of Code Occurrences 
	Code Occurrence Rate 
	Recognition of Professional Roles, Competence, and Attitude at the Three Time Points Based on the Strength of the Relationship between the Words 
	At the Beginning of the First Year’s Second Semester 
	At the Beginning of the Second Year’s Second Semester 
	At the End of the Third-Year Clinical Practice 


	Discussion 
	Conclusions 
	References

