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Abstract
Introduction:

The purpose of this study was to identify clinical, academic and research skills gained through a Doctorate in
Clinical Laboratory Sciences (DCLS) degree program that enhanced graduates’ effectiveness as educators.

Methods

A sequential explanatory mixed methods study was conducted using a survey and follow-up zoom interviews with
practicing DCLS professionals. Data from the survey and interviews were stratified and analyzed to identify skills,
education styles, and techniques that are instrumental to DCLS faculty.

Results

Of the 12 eligible participants, 8 (67%) completed both the survey and interviews, resulting in a response rate of
67%. Many participants were Caucasian/white (n = 5, 62.5%) and female (n =7, 88%). Many held academic
positions such as Assistant Professor of Instruction (n = 3, 38%) and Assistant Clinical Professor (n = 3, 38%). Key
themes identified included an expanded scope of practice in academia, development as subject matter experts,
learning through emotional intelligence and value added to individuals.

Conclusion

DCLS graduates in academia possess unique set of skills and experiences that make them diverse and valuable
academic educators. Their broad expertise enables them to effectively train and mentor future MLS students
while contributing to program innovation, curriculum development and scholarly advancement within academic
institutions.

INTRODUCTION

In the United States, the Doctorate in Clinical Laboratory Science (DCLS) has been introduced within the clinical
laboratory sciences profession that is characterized by advanced clinical practice beyond that of the entry level
generalist [1]. The DCLS is an advanced professional doctorate designed for practicing clinical laboratory
scientists who seek to elevate their level of clinical expertise and to develop leadership and management skills by
strengthening the connection between the clinical laboratory and other healthcare providers [2].

Currently, four institutions offer the DCLS degree program, University of Texas Medical Branch in Galveston,
Rutgers University, University of Kansas Medical Center and University of Cincinnati. The primary objective of the
degree is to develop advanced practitioners who are multi-faceted and capable of functioning in various clinical
settings, serving as a bridge between the clinical laboratory and the patient care team. Each year, an estimated
12-15 students graduate with the DCLS degree and continue to serve as practitioners, community leaders,
educators, and scholars within the field of clinical laboratory science.
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Among the three principal areas of practice (clinical, academia, research), most DCLS graduates work as clinical
practitioners, primarily as laboratory directors or consultants. This is followed by those in academic roles, with
fewer primarily engaged in research. This distribution is expected since the primary intent of the DCLS degree is
to train advanced clinical practitioners. Some DCLS professionals also conduct applied research, particularly in
quality improvement and laboratory test utilization, addressing pre- and post-analytical errors to enhance patient
outcomes. These efforts are crucial role since majority of errors in the total laboratory process are due to pre-
analytical factors (up to 68%) and post-analytical factors (up to 47%), and improvements in these areas can
significantly impact patient care [3].

A subset of DCLS graduates primarily work in academia, training MLS students and other allied health
professionals while specializing in clinical practice and/or research. Their diverse technical skills and extensive
career experiences make them valuable educators, enriching their teaching with real-world expertise. However,
limited research has explored how DCLS training translates into measurable teaching competencies or
professional growth as educators.

With the introduction of the DCLS degree, an increasing number of individuals find the degree as an appealing
alternative to traditional PhDs and EdDs, particularly those aiming to become MLS educators. Its specialized
curriculum, field relevance, hybrid learning format, applied doctoral project, and shorter completion time (3-4
years) make it a pragmatic route for career advancement while maintain clinical relevance.

Research on professional and clinical doctorates across other health disciplines such as nursing, pharmacy, and
physical therapy has documented positive outcomes in practitioner confidence, leadership and professional
identify [4-6]. Yet, few studies have examined whether similar outcomes occur within the context of the DCLS,
particularly regarding educator development and teaching effectiveness. Health professions education
doctorates are specifically designed to build pedagogical expertise [7], whereas the DCLS emphasizes clinical
application and interprofessional collaboration. This distinction highlights a clear gap in the literature on how the
DCLS experience enhances or supports teaching competencies remains limited.

This brings us to the primary objective of our study which was to identify skills and experiences gained through a
clinical doctorate in clinical laboratory sciences that enhance graduates' effectiveness as educators. By
highlighting key competencies that support growth in academic careers, the findings will provide insights into
graduates’ perceptions on how the DCLS program prepares them for their role in education.

METHODS

This is a sequential explanatory mixed methods study, with a quantitative survey of DCLS graduates currently
practicing in an academic setting, followed by qualitative, in-depth interviews. A survey was created and
disseminated to all currently practicing DCLS in an academic setting seeking answers pertaining to the study's
primary purpose. Example of the survey questions include the following: the amount of teaching these individuals
perform along with their primary role (consultant, lab director, researcher), the type of teaching these individuals
provide that benefits their current work setting and the target learners (students (MLS or other health
professions), clinicians, residents, other healthcare professionals). The full survey instrument is provided in
Appendix A. Along with the survey, an option to participate in a follow-up zoom interview to discuss in-depth
topics related to skills a practicing DCLS utilize, education style and techniques that are instrumental in these
individuals as DCLS prepared faculty. A complete version of the follow-up instrument is available in Appendix B.
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Sampling frame and Eligibility

The sampling frame included all individuals who graduated from a DCLS program in the United States and were
currently teaching as of December 2022. The survey instrument was administered from February 1, 2023, to
February 22, 2023, followed by the follow-up interview period, which took place from February 23, 2023, to March
23, 2023. Eligible participants included individuals who held a DCLS degree, teaching or involved in academic
activities at the time of study and be at least 18 years old. Individuals who were not practicing, did not hold a
DCLS degree or declined consent were excluded. Figure 1 outlines the full recruitment pathway, including the
sampling frame, eligibility assessment, survey participation and selection of individuals who completed the
follow-up interviews.

Participant Recruitment

Information regarding the study and request to complete the survey was posted on American Society of Clinical
Laboratory Sciences (ASCLS) DCLS community forum and directly emailed (via QuestionPro) to all current
practicing DCLS. Each invitation included a study overview, purpose, informed consent, voluntary participation
statement, estimated completion time and contact information for the principal investigator.

Data collection

Survey

The survey was designed using QuestionPro, an online survey platform that allows for secure data collection and
storage. The survey instrument was developed by the investigators based on topics derived from prior studies on
professional doctorates, laboratory education and clinical teaching competencies. Example survey topics
included participant demographic (age, gender, ethnicity), the DCLS program the participant attended/graduated
from, prior experience in education, research and clinical settings, current job title, current level of delivering
education and other questions aligned with the primary objective of the project.

The survey instrument contained seven questions including multiple-choice and open-ended questions.
QuestionPro platform setting was modified to require responses for all essential items to minimize missing data,
only one submission per participant and allow participants to review and change answers before submission. All
survey responses were anonymous, except for participants who voluntarily provided an email address to be
contacted for a follow-up interview. Lastly, to assess potential non-response bias, we compared early and late
survey respondents on key variables (demographics, occupation, professional experience) and by examining
existing characteristics of graduates and practicing DCLS who did not respond relative to those who participated.

Follow-up Interviews

The follow-up interview guide was developed specifically for this study (Appendix B). Participants who expressed
interest in participating in a follow-up interview provided their contact information at the end of the survey. Semi-
structured interviews were conducted virtually via Zoom. Interviews lasted approximately 30—45 minutes and

were audio-recorded with participant informed consent. A separate verbal consent process was conducted at the
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start of each interview, outlining the purpose of the follow-up interview, data collection and recording procedures,
confidentiality and voluntary participation. Participants verbally acknowledged their consent before the interview
began. The follow-up interview guide was developed based on prior literature on the DCLS curriculum, educator
development, professional doctorates and quantitative survey data. Key topic included skills and experiences
gained through DCLS training, educational techniques used in teaching roles and perceived strengths and
challenges as DCLS prepared educators.

Two trained coders independently coded transcripts using open and axial coding to generate inductive categories.
To ensure the validity of the identified categories, peer debriefers were involved in the process, offering insights
and offering the consistency of the of the identified themes. Manual coding was followed by verification using
OpenAl’s ChatGPT (GPT-5, 2025) to serve as an independent, unbiased reviewer to confirm thematic alignment
and ensure consistency across data interpretation. The combination of manual coding and Al-assisted analysis
strengthen the reliability of the identified categories, ensuring the accuracy and depth of the qualitative findings.

Data Analysis

Quantitative survey data were stratified and analyzed using descriptive statistics in QuestionPro, including
frequencies and proportions. Qualitative interview data were analyzed through thematic coding, followed by
comparison and integration of quantitative and qualitative findings to explain observed patterns and
relationships.

RESULTS

Of the 12 eligible participants, 8 (67%) participated in both the survey and the follow-up zoom interviews. Most
participants were Caucasian/white (n = 5, 62.5%), female (n = 7, 88%) that held the job title assistant professor of
instruction (n = 3, 38%) and/or assistant clinical professor (n = 3, 38%). Regarding professional experience,
participants showed a wide variation where individuals with clinical experience ranged from 6 to 21 years,
academic experience from 4 to 15 years and research experience from 1 to 8 years. Full study participant
demographics are detailed in Table 1. Although the survey produced limited quantitative findings,
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Table 1
Demographic Characteristics of Participants

Gender  Ethnicity Clinical Academic  Research Primary Job Title
Experience  Experience  Experience
(\)) )
Participant F Caucasian/White 21 5 8 Physician/Laboratory
. Liaison
Adjunct associate
professor
Participant F Hispanic 6 7 1 Clinical assistant
2 professor
Participant F Hispanic 10 8 2 Clinical assistant
3 professor Program
director
Participant F Caucasian/White 13 5 3 Clinical assistant
professor
Participant F Caucasian/White 6 11 2 Assistant professor

of instruction
Director of clinical

education
Participant M Caucasian/White 15 7 2 Assistant professor
6 of instruction
Assistant program
director
Participant F Asian 9 4 3 Assistant professor
of instruction
Participant F Caucasian/White 19 15 2 Associate professor
8

the diversity in participant demographics informed the refinement of follow-up interview, allowing the qualitative
phase to probe how the differences in clinical exposure, teaching responsibilities and scholarly activity shaped
participant’s perspective on the DCLS degree and its contribution to MLS education. Through open and axial
coding of interview transcripts, five central themes were identified. The coding process was performed manually
by the investigators and subsequently validated using ChatGPT (Open Al, 2025) as an independent, unbiased
confirmation tool to ensure consistency and objectivity in theme categorization.

Increased scope of practice in academia

Among the major themes identified from the follow-up interviews, participants perceived they could serve
multiple roles as advanced practitioners and educators, expanding their scope of practice, particularly in
academic settings. The degree allowed them to become more versatile professionals providing access to or
meeting the qualifications for a broader range of opportunities compared to individuals without a clinical
doctorate. Participants emphasized expanded roles and more diverse responsibilities after acquiring the clinical
doctorate. They also reported gaining skills and knowledge that enhanced their ability to function as advanced
practitioners capable of analyzing complicated cases and providing individualized care in a clinical setting. In
academic and research setting, participants felt they can bridge the gap between clinical practice and education
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by mentoring residents, fellows, graduate and doctorate students, as well as overseeing research projects and
serving as subject matter experts. Lastly, some participants discussed the impact of multiple roles within an
organization, specifically, the dual role of teaching graduate students while engaging in clinical practice. This
unique combination, they noted, enhanced both the quality of education they provided and their continued
relevance in patient care settings.

Becoming Subject Matter Experts enhances ability to teach in an academic setting.

Participants voiced that the DCLS degree prepared them to be subject matter experts in various areas of their
respective practice, more specifically in academia. The in-depth topics covered in the clinical doctorate
complimented their teaching and learning specifically, enhancing their teaching efficacy and professional
standing within the scholastic environment. They discussed the advantages of credentials and how it can solidify
one’s position as a subject matter expert, thereby strengthening their standing among academic peers.
Furthermore, this recognition not only validates their expertise but also boosts their confidence and authority
within their scope of practice.

Approach learning with emotional intelligence

Participants emphasized the importance of self-awareness and empathy, particularly in understanding other
professionals, who may not fully grasp the contributions of a DCLS. They reinforced the notion; individuals need
emotional regulation and social awareness for successful interprofessional interactions. Participants stress the
significance of open dialogue, which fosters an environment where ideas can be exchanged freely, and every
individual is feeling valued.

Experiences during clinicals/residency

Of the themes identified from the follow-up interviews, clinicals/residency was sensed to be the favorite part of
the clinical doctorate. Participants commented that by going through their clinicals/residency, they were able to
learn various soft skills associated with communication, collaboration, and decision-making. In the beginning,
participants perceived the experience to be challenging since it required them be visible and have direct
interactions with patients and physicians, but as the clinicals progressed, the interactions opened educational
opportunities and helped bridge gaps in understanding. They found that engaging with knowledgeable faculty and
clinicians boosted their confidence and improved their ability to contribute meaningfully.

Value Added to Individuals

Participants expressed that pursuing a clinical doctorate brings personal value, confidence, and benefits,
especially for educators who gain a deeper understanding to guide their studies and interactions with healthcare
professionals. Additionally, individuals strongly emphasized the importance of individual determination and desire
in recognizing the degree’s worth.

A detailed summary of the qualitative analytic process is provided in Appendix C, that includes the table outlining
the open and axial coding linked to each identified theme.

DISCUSSION
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The primary objective of the study was to identify skills and experiences an individual perceive they acquired
through the pursuit and completion of the DCLS degree. Our study identified 12 practicing DCLS professionals
who met the inclusion criteria, with 8 completing the survey and follow-up interviews. The majority participants
were Caucasian/White, female, and employed in academia, holding positions that involve teaching learners at all
levels. There is limited published data on the total number of practicing DCLS in an academic setting as
educators. The study by Salazar et. al., reported postgraduation outcomes for 2019-2020 graduates, where, out
of the 33 graduates, only 4 (12%) reported they wanted to work in an academic setting post-graduation, a possible
reason for our study’s limited participation rate [2].

Common themes identified in our study include diversified professionals, becoming subject matter experts,
opportunity to develop emotional intelligence, unique learning experiences offered in clinicals/residency and
value added to individuals by going through the program and successfully completing it. Collectively, the
perceptions of the study participants regarding the clinical doctorate align with the objectives of the existing
DCLS programs in the United States, which is to prepare advanced practitioners in clinical, academic and research
settings.).

Furthermore, the National Accrediting Agency for Clinical Laboratory Sciences (NAACLS) along with American
Society of Clinical Laboratory Science (ASCLS) defined the roles and responsibilities of the DCLS into five main
areas, patient care management, education, research applications, health care policy development and health
care services delivery and access. Data from our study revealed a correlation between the themes and
perceptions from the participant interviews that match the previously-mentioned DCLS responsibilities [1].
Similarly, there is evidence that supports the findings of our study indicating that individuals that complete a
clinical doctorate have similar perceptions related to utilization of the doctorate, value of the doctorate, impact on
career and impact on self and support [8-10].

Increased scope of practice in academia

Among the major themes identified from the follow-up interviews, participants perceived they could serve
multiple roles as advanced practitioners and educators, expanding their scope of practice, particularly in
academic settings. This broadened role aligns with previous literature demonstrating that attainment of terminal
degree equips doctoral-level laboratory professionals to assume wider academic and consultative
responsibilities, including contributors in interprofessional education or practice and practitioner scholars capable
of addressing complex, real-world problems [11, 12]. Participants felt they can bridge the gap between clinical
practice and education by mentoring residents, fellows, graduate and doctorate students, as well as overseeing
research projects and serving as subject matter experts. They discussed the impact of multiple roles within an
organization, specifically, the dual role of teaching graduate students while engaging in clinical practice. This
unique combination, they noted, enhanced both the quality of education they provided and their continued
relevance in patient care settings.

Our study’s findings reflect the intent of the DCLS curriculum to prepare advanced laboratory practitioners capable
of meeting growing healthcare demands across diagnostics, treatment monitoring, disease prevention and early
detection [1]. For MLS programs, this underscores the need for clinically grounded faculty who can incorporate
real-world decision-making into curriculum design. Integrating competencies such as complex case
interpretation, interdisciplinary communication, and clinical decision-support reasoning into MLS training may
strengthen students’ readiness for graduate study or advanced practice pathways.
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There are varying literatures surrounding faculty dual appointments and its value, specifically in nursing, but
limited data is available regarding educators within the MLS profession. Reported benefits include enhanced
professional development, deeper clinical insight, and improved leadership and communication skills, all of which
help faculty maintain clinical relevance [13, 14]. Consequently, the study by Hobensack et al, showed that a lack of
dual appointment limits the exchange of practical insights and research, thereby reducing the profession’s impact
on patients, populations and health equity [15].

Becoming subject matter experts

In academia, terminal degree is a standard requirement for teaching at the college or university level especially if
individuals are aiming towards prestigious appointments, educational leadership and to carry out sophisticated
research. Beyond credentialing, the terminal degree process develops critical thinking, analytic reasoning and
evaluative skills; competencies consistently identified as essential for becoming a subject matter expert [16].
Participants in our study noted that the DCLS degree fostered in-depth learning and a holistic approach to
teaching, enabling them to explain complex concepts more effectively and translate scientific knowledge into
clinical practice. The in-depth learning and acquisition of soft skills not only enhances teaching but has the
potential to improve their scholarly productivity, a trend that was evident in other disciplines such as nursing and
medicine [17-19].

Academia is a prestige economy, where individuals are evaluated by their professional reputation and scholarly
dissemination both equally important to establishing oneself as a subject matter expert [20]. Our findings
reinforce these observations, completion of the DCLS degree provided participants with the knowledge, skills and
resources necessary to develop expertise in their field. Embedding DCLS consultations, diagnostic management
teams (DMT) simulations and evidence-based decision-making workshops ino MLS curricula may help translate
these individuals’ expertise into structure learning experience for students.

Approach learning with emotional intelligence

Emotional intelligence (El) has been increasingly recognized in health professions as foundational to effective
teamwork, conflict resolution, and patient-centered decision-making [21]. Active listening, patience, and the ability
to educate with kindness are some elements discussed regarding how the participants approached learning and
interactions with the clinical team. The ability to teach and learn demonstrates adaptability, a key component of
El. Evidence shows that emotionally intelligent individuals have the capacity to improve behaviors, produce
outcomes and have an impact on work team performance [22, 23]. Ultimately, these insights suggest that by
going through the DCLS program, individuals experience interprofessional teamwork, built professional
relationships which fostered El and overall perceived empowerment. MLS curricula, which often prioritize
technical skills, may benefit from integrating El related competencies such as reflective practice, communication
workshops, and team-based learning exercises that mirror the types of experiences DCLS graduates reported
during their matriculation process.

Interactions in clinicals/residency

Clinical rotations are an integral part of all DCLS curriculum. They are crucial and provide hands-on experience in
the areas of application of theoretical concepts, exposure to real-world scenarios, development of clinical skills,
patient-centered care, interdisciplinary teamwork and ethical decision-making [24]. A well-structured
clinicals/residency program enhances learner success by integrating interprofessional collaboration, education,
and mentorship, providing students with insight into the DCLS profession. Current DCLS programs follow two
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primary residency models: four separate four-week clinical rotations spread across the four-year curriculum or a
single, intensive one-year residency near program completion.

Our study included participants from both clinicals/residency formats, and all unanimously regarded their clinical
experiences as the most valuable and educational aspect of their clinical doctorate. The majority of DCLS
graduates emphasized the critical role of hands-on training and direct interactions with the patient care team—
including clinicians, fellows, residents, nurses, PAs, and NPs. These interactions were instrumental in building
their confidence, clinical competence, and ability to integrate effectively into interdisciplinary healthcare teams.

Several findings from other health professions mirror our participants’ perceptions regarding clinicals/residency
where a good clinical teaching atmosphere promotes optimal learning and meaningful experiences [25-27].
Collectively, these experiences underscore the value of practical, team-based learning in developing the skills
necessary for effective collaboration and communication within the healthcare setting which can be achieved
through well-structured clinicals/residency.

Value added to individuals

Participants expressed that pursuing a clinical doctorate brings personal value, confidence, and benefits,
especially for educators who gain a deeper understanding to guide their studies and interactions with healthcare
professionals. Additionally, individuals strongly emphasized the importance of individual determination and desire
in recognizing the degree’s worth. We noted that all participants collectively acknowledged the value of the
clinical doctorate, but for each participant, the value they perceived varied from personal growth and confidence-
building to professional development and community impact. The value of a clinical doctorate as stated before
consists of better earning potential, leadership opportunities, career flexibility and most importantly, knowledge;
having the ability to change or shape the world is a gift that keeps on giving to the future generations [28].

LIMITATIONS

Our study had several limitations including convenience sampling where the generalizability of findings was
limited to DCLS graduates and educators. The small sample size of the study may not capture the full spectrum
of experiences among the study participants. Additionally, responses may be subject to personal bias, as
participants of the study were known on a personal level to study investigators as students and colleagues.
Lastly, responses may be subject to social desirability bias, as participants could have provided answers that
reflect positively on the DCLS program or their professional roles. The survey and interview instruments were not
formally validated, which may affect the reliability of the findings. To mitigate these limitations, data triangulation
through survey and interview responses, peer debriefing and the use of Al-assisted theme confirmation (ChatGPT)
were employed to enhance analytical rigor and reduce potential bias in interpretation.

CONCLUSION

Results from our study show that DCLS graduates in an academic setting possess a unique set of academic,
research and clinical skills and experiences that make them diverse and valuable educators. As they progress
through and successfully complete the DCLS program, these individuals perceive they acquire skills and
experiences that allow them to be diverse experts who can effectively train and mentor future MLS students while
contributing to program innovation, curriculum development and scholarly advancement within academic
institutions.
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Abbreviations

DCLS

Doctorate in Clinical Laboratory Sciences

NAACLS

National Accrediting Agency for Clinical Laboratory Sciences
ASCLS

American Society of Clinical Laboratory Science

MLS

Medical Laboratory Scientists

ACE

American College of Education.
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Figure 1

Participant Recruitment Flow Diagram.
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