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Background: Accreditation of graduate academic programs in clinical research requires demonstration of program achievement of Joint Task Force for Clinical Trial Competence-based standards. Evaluation of graduate programs include enrollment, student grades, skills-based outcomes, and completion rates, in addition to other measures. Standardized measures of competence would be useful.

Methods: We used the Competency Index for Clinical Research Professionals (CICRP), in a separate-sample pretest-posttest study to measure self-confidence or self-efficacy in clinical research competency comparing cohorts of students entering and completing a master’s degree program in clinical research across three semesters (summer 2021 – spring 2022). CICRP is a 20-item Likert scale questionnaire (0 = Not at all confident; 10 = extremely confident).

Results: The study sample of 110 students (54 in the entry course, 56 in the exit course) showed overall 80.9% entered the program with only a baccalaureate degree and 55.5% had no prior experience in managing clinical trial research. Cronbach alpha for the instrument showed a high level of content validity (range 0.93–0.98). Median CICRP item rating range at entry was [1, 6] and at exit [7, 10]. Mean CICRP total score (sum of 20 items) at entry was 72.7 (SD 41.9) vs. 167.0 (SD 21.1) at exit (p < 0.001). Mean total score at program entry increased with increasing years of clinical trial management experience but attenuated at program exit.

Conclusion: This is the first use of the CICRP for academic program evaluation. The CICRP may be a useful tool for competency-based academic program evaluation, in addition to other measures of program excellence.
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1 Introduction

Academic programs in clinical research have evolved over the past two decades to provide an educational pathway for clinical research professionals for chosen career paths in clinical research. Academic programs may range from associate degrees, undergraduate or graduate certificates, undergraduate degrees and master’s degrees in clinical research management and regulatory affairs. Many of these programs are distance-based and asynchronous, enrolling students nationally and internationally. Other graduate programs also support more advanced clinical translational research and regulatory science education for doctorally prepared clinical translational scientists (e.g., physicians, pharmacologists, and basic scientists).

The Joint Task Force (JTF) for Clinical Trial Competency (JTF Framework) is an international team of investigators, educators, sponsors and clinical research professionals that has developed a framework that defines the knowledge, skills and attitudes necessary for conducting safe, ethical, and high-quality clinical research. This group published core competencies in clinical research, harmonizing evolving work in role-based competencies at the time (1, 2) (Figure 1). Subsequent research on the JTF Framework included a global survey applied to competency relevance to roles and training needs in clinical trials (3). Since that time, the JTF Framework has been updated to include illustrated leveling and project management. The JTF website is maintained by the Multi-Regional Clinical Trials Center at Harvard University (4–6).
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FIGURE 1
 Joint task force clinical trial competency framework (3). Reprinted with permission from Barbara Bierer, Director, Multiregional Clinical Trials Center (MRCT) at https://mrctcenter.org/clinical-trial-competency/. Copyright 2024 Brigham and Women’s Hospital Division of Global Health Equity.


In 2018, a factor analysis of the global survey data for non-investigator, clinical research professionals working in the United States and Canada resulted in a short-form 20-item competency index assessment tool called the Competency Index for Clinical Research Professionals (CICRP) (Table 1) that used a 0–10 Likert scale (7). The tool analysis included five empirical domain subscales: I. General Operation and Management of Clinical Trials, II. Medicines Development, III. Ethics and Participant Safety, IV. Data Collection and Management, and V. Scientific Concepts in Clinical Research (CICRP-I). The scale was used in a subsequent study exploring the use of the index to compare self-perceived self-efficacy in performing clinical trial skills among clinical research professionals (CRPs) working at academic medical center settings, other site settings and students of academic programs in clinical research. This study assessed the importance of clinical trial experience and academic education in CRPs (8). This index, known as CICRP-II, measured routine functions and advanced functions of clinical research professionals (8).



TABLE 1 Competency Index for Clinical Research Professionals (CICRP) criteria.
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The Consortium of Academic Programs in Clinical Research, established an accreditation pathway for academic programs in clinical research. Accreditation is offered by Commission on Accreditation of Allied Health Education Programs (CAAHEP) and is administered by the Committee on Accreditation of Academic Programs in Clinical Research (CAAPCR) (9). The CAAPCR accreditation standards incorporate the JTF Competency Framework for competency-based clinical research educational programs. The self-study process requires gathering numerous student, course, program and institutional evaluation materials and data to address the specific requirements for the CAAPCR standards and guidelines. Program evaluation measures include enrollment; retention and graduation metrics; and student and course demonstration of achieving clinical research competencies by analysis of competency-based course assignments mapped to program goals, course objectives and the JTF Framework.

The authors are reporting on the use of the 20-item CICRP instrument as an evaluation tool in a 100% online asynchronous master’s degree program in clinical research (Master of Clinical Research, MCR) with specializations in both clinical research management and regulatory affairs at a midwestern public institution in the United States, with a major academic medical center. Students complete 12 graduate courses (36 credit hours total) consisting of seven core courses, four specialization courses and a culminating project course. Students are accepted into the program three times per year (spring, summer, and autumn) using a holistic admissions method, including required undergraduate GPA of 3.0. Prior clinical research experience is not a pre-requisite to admission. Courses are delivered using a well-established learning management system adopted by the university and taught by faculty with experience in clinical research, clinical trials, pharmacology, bioethics, and biostatistics. The program curriculum is mapped to the JTF Framework with a heavy distribution of JTF competencies across the core courses and more focused JTF competencies across the specialization courses. The final course allows students to select one of five culminating project options: develop an integrative review, develop a research protocol/proposal, develop a manuscript on a clinical research topic, develop and perform a clinical research-related project, or work with a mentor in a focused research opportunity. Another deliverable in the culminating project course is the development of an ePortfolio that included evidence of acquired JTF competency skillsets and an essay on each of the JTF competency domains reflecting on their learning in each domain and future learning and experiential goals as a clinical research professional. We included applied real-world assignments to provide authentic learning for students to enhance the competency-based nature of our asynchronous learning environment. Table 2 provides examples from a subset of applied competency-based assignments found in courses in the curriculum. Furthermore, our courses were structured using program-designed, learner-centric module templates, applying collaborative learning pedagogy including forming a course community, providing opportunities for interactive discussion, and requiring ongoing teacher scaffolding through frequent input. This pedagogy is in keeping with the best practices for online collaborative education (10). The program requires that students maintain a B- or above final grade in all completed courses and an overall GPA of 3.0 to graduate.



TABLE 2 Subset of authentic applied assignments in the master’s program core courses aligned to JTF competency domai.
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While the master’s program evaluated competence for clinical research professional roles through students’ assignments, ePortfolios and culminating projects, a standardized assessment tool was lacking. The program aimed to supplement the existing measures of competency by including the CICRP questionnaire as a program evaluation tool. The purpose of this study is to describe the results of entry versus exit course assessments using the CICRP tool for academic competency-based program evaluation.



2 Methods


2.1 CICRP survey instrument

For the purpose of using the CICRP instrument as a program evaluation tool, we used composite scores from the 20-item scale without the CICRP I or II subscale analyses (6, 11). Using a separate-sample pre-post study design, we administered the CICRP questionnaire to students in the entry and exit courses of our clinical research master’s degree program during the 2021–2022 academic year. We created a QualtricsXM (Provo, Utah) survey instrument including the 20 CICRP items asking students to rate their self-efficacy in performing each item (Table 1) using a Likert slider scale from 0 to 10 (0 = not at all confident; 10 = extremely confident) (Figure 2). The survey required a response to each item, and if the respondent intended to select zero, a click or tap on zero was required. Students could participate in the survey on a desktop or a mobile device. We posted links to the survey in the learning management system in course modules and on the course calendar. We also sent reminders to take the CICRP survey through course announcements that generated a notice to their student E-mail inbox.
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FIGURE 2
 Illustration of CICRP question in QualtricsXM using a slider scale. CICRP, Competency Index for Clinical Research Professionals.


We included the CICRP QualtricsXM survey as a required non-graded assessment in the beginning of the students’ initial program course (course number MCR 7770) and again at the end of their final program course (course number MCR 7599). We designed this study to measure and compare entering and exiting students to assess whether the CICRP tool had utility for program evaluation. Prior to commencing the survey, students were provided with an informed consent for this study with a prompt to proceed if they consented. The survey study was granted exempt approval by the institution’s Institutional Review Board.



2.2 Statistical methods

We describe the two student groups entering and exiting the program by highest degree at program entry, years of clinical research experience, whether being a nurse, and whether holding clinical research certification (12, 13). The QualtricsXM data set includes the CICRP ratings of the students from the entry course in semesters Summer 2021 (SU21) and Autumn 2021 (AU21) (the entry course is not offered during spring semester). In the exit course, the CICRP survey was conducted with students toward the end of the course during SU21, AU 21 and Spring 2022 (SP22). For each of the 20 survey items we used the Likert scale based on CICRP from zero to 10 (7). The summation of the combined 20 CICRP items is a good tool to evaluate clinical trial core competencies overall (11), which we denote as the CICRP total score (range 0–200).

Because each CICRP item contains 11 categories (0, 1,…,10) it would be reasonable to treat the rating scale as continuous interval data (14, 15). For each item, a higher rating means greater perceived efficacy for that item, while a higher CICRP total score signifies greater perceived competency.

CICRP total scores were first directly compared between the students taking the program entry course and the program exit course. Students put their student email ID in the tool to ensure no duplicate entries. When the dataset was downloaded, those identifiers were removed before analysis to preserve anonymity. We used linear regression to adjust for these potential confounders such as “semester” and “highest degree at program entry.




3 Results


3.1 Participant characteristics

All students were required to complete the CICRP survey as a non-graded assignment. The number of students in the entry course taking the CICRP was 23 in SU21 and 31 in AU21 (total n = 54). The number of students taking the CICRP in the exit course was 27 in SU21, 14 in AU21 and 15 in SP22 (total n = 56) (Table 3).



TABLE 3 Participant education, experience, nursing and certification.
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As required in the program, all students had a bachelor’s degree; however, in the exit course, a greater proportion of students had entered the program already holding a graduate degree (5.6% in the entry course vs. 32.1% in the exit course, p < 0.001). We asked students, “What is your current level of experience in clinical research?” Of the students taking the CICRP in the entry course, 59.3% indicated they had no experience, while 25.9% had more than 2 years of experience. Among students taking the CICRP in their exit course, responses showed more but statistically insignificant levels of experience: 51.8% indicated no prior experience, while 33.9% indicated more than 2 years (p = 0.344). The program aims to increase its enrollment of nurses to the program so the question, “Are you a nurse” provides data for correlational scores in future analyses.



3.2 CICRP total scores

Our analysis explored the question, “Does the Master of Clinical Research program have any significant effect on the improvement of students’ self-efficacy in clinical trial core competences in terms of the CICRP ratings.” We calculated Cronbach’s alpha (16) for each assessment with ratings ranging from 0.93 to 0.98 (Table 4) showing a high degree of content and face validity. The range for combined entry course median item ratings were 0–6, and the range for exit course median item ratings were 7–10.



TABLE 4 CICRP median item ratings and mean total score by semester and course.
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We conducted parametric and non-parametric two-sample tests to see whether the group of individuals leaving the program have significantly higher mean CICRP total scores compared to the group of individuals entering the program, 167.0 (SD 21.1) vs. 72.7 (SD 41.9), respectfully. Both the Welch’s two-sample t-test and Wilcoxon rank-sum test show very significant differences between the group of students entering the program and leaving the program (p < 0.001).

Correlations between years of experience and median total scores of each group were difficult to accurately calculate because of the large percentage of students who had no or < 1 year of clinical research experience at the time of the survey. Those in other experience categories were too few to draw meaningful conclusions. However, when combining years of experience into three categories, a significant increase in mean CICRP total score is seen at each experience level between program entry and program exit: no prior experience 54.1 (SD 35.9) vs. 160.7 (SD 21.7), <1 to 2 years 75.2 (SD 33.5) vs. 174.9 (SD 14.8), >2 years 113.9 (SD 28.4) vs. 173.4 (SD 20.3) (p < 0.001) (Figure 3).
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FIGURE 3
 Mean CICRP total score by years of experience. CICRP, Competency Index for Clinical Research Professionals.


We further implemented a linear regression of CICRP total scores by course, semester, highest degree at program entry, years of experience, whether being a nurse and clinical research certification to see the effect of course adjusting for other available covariates. The linear regression has a result that, adjusting for available covariates, individuals taking the exit course have a mean CICRP total score 92.690 (p < 0.001) higher than individuals taking the entry course. The diagnostic plot of the linear regression does not show signs of fundamental deviation from a normal distribution and generalized variance-inflation factors do not show signs of collinearity. There are significant differences in the variances of different course and semester groups based on Levene’s test. Therefore, we used a general linear model (17) allowing different variances for different course and semester groups. The general linear model does produce a better fit in terms of diagnostic plot, but the result is very close to the ordinary linear model with course coefficient 94.750 (p < 0.001). We also carried out backward selection of variables based on the change of courses’ coefficient and p-values to omit unnecessary adjustment and to improve precision for estimate of courses’ coefficient. Though we did not find any noticeable changes in the estimates of the course coefficient. The CICRP total scores for these data demonstrate relatively consistent results for students entering and completing the master’s program.




4 Discussion

As clinical research competency-based educational programs prepare for accreditation, having a standardized competency evaluation measure such as the CICRP could be a useful program evaluation tool. Competency indexes have been used to evaluate clinical research trainees and educational programs in translational research. The Clinical Research Appraisal Inventory (CRAI) was a 92-item set of competencies for clinical and translational investigators. Robinson et al. created and evaluated a 12-item abbreviated CRAI instrument that was used to evaluate investigator trainees and their acquisition of perceived competence in clinical research (18, 19). Our study presents a potential program evaluation tool for usefulness in assessing whether our competency-based academic program is meeting the JTF Competency needs of students targeting clinical research professional roles. The assessment tool had high Cronbach’s alpha demonstrating a high level of internal consistency. Moreover, these data from our program demonstrate acquisition of competence in the areas of scientific concepts and research design and investigational product development, areas that have been shown to be deficits in the field (20).

A limitation of our study is that it did not measure a head-to-head (entry and exit) pre-test and post-test total scores matched to individual students. Rather, we compare entering students as a cohort (those taking entry course) to graduating students (those taking final course) as an initial pilot to determine feasibility of the index for program evaluation. Furthermore, we found that the graduating cohort in our study appeared to have greater levels of clinical research experience than those entering the program. This may be partially because students in our cohort gained employment in clinical research during their tenure as a student. The graduate students enrolled in our professional master’s degree vary in their progression through the program. Some may take one to two courses per semester (part-time) or three to four courses per semester (full-time). Moreover, some students take semesters off for professional or personal reasons and return at varying time-points, especially during the COVID-19 pandemic. Ideally, we would have assessed individual students and compare total scores at program entry and exit; however, for feasibility purposes we initially wanted to evaluate the tool for usefulness in program evaluation. Future assessments should match specific individual student pre- and post- CICRP total scores and conduct more in-depth assessments of correlations. Another limitation of this study is that it is applicable to students in a specific United States (U.S.) master’s degree program and may not be applicable to students in other U.S. programs or students internationally.



5 Conclusion

The Competency Index for Clinical Research Professionals (CICRP) is a short form (20-item) competency index for the JTF Clinical Trial Competencies. It is a useful tool to measure self-efficacy in clinical trial skillsets for clinical research professionals. Used as a pre-test and post-test for students entering and graduating from a graduate-level clinical research academic program, the tool may contribute to evaluate effectiveness of the program, in addition to other program evaluation criteria such as course deliverables, student e-Portfolios, grade point average (GPA), completion rates and successful employment as clinical research professionals. Future research on the use of the tool in program evaluation is warranted.
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‘marketing authorization for a medical product.

15 Differentiate the types of adverse events which occur during clnical trials, understand the identification process @ 1,11t
for AEs and describe the reporting requirements to IRBs/IECs, sponsors and regulatory authorities.

16 Describe the reporting requirements of global regulatory bodies relating to clinical trial conduct. 0} LIV

17 Describe the impact of cultural diversity and the need for cultural competence i the design and conduct of %) w
clinical research.

18 Define the concepts of “clinical equipoise” and "therapeutic misconception” as they relate to the conduct of a &) 1
clinical trial.

19 Apply management concepts and effective training methods to manage risk and improve quality in the conduct ©) 1
ofa clinical rescarch study.

201dentify and apply the professional guidelines and codes of ethics, which apply to the conduct of cI @) LIV

research.

'TF competency domains

(1) Scientific concepts and research design I General operation and management of clinical trials
(2) Ethical and participant safety considerations 1l Medicines development

(3) Investigational products development and regulation Tl Ethics and participant safety

(4) Clinical study operations (good clinical practice) 1V Data collection and management

(5) Study and site management V Scientific concepts in clinical research

(6) Data management and informatics
(7) Leadership and professionalism

(8) Communications and teamwork

CICRP, Competency Index for Clinical Research Professionals; JTF; Joint Task Force; SOP, Standard Operating Procedures; AR, adverse events; IRBs, Insitutional Review Boards; IECs,
Independent Ethics Committees.
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Entry course Exit course

CICRP items SU21 AU21 SU21 AU21  SP22

1 Describe the role and process for monitoring a study. 4 3 9 8 7

2 Describe the roles and responsibilites of various institutions participating in the medicines development 3 3 8 95 7
process.

3 Compare and contrast clinical care and clinical management of research participants. 4 5 9 95 8

4 Summarize the process of electronic data capture (EDC) and the importance of information technology 4 3 9 10 7
in data collection, capture and management.

5 Explain the elements (statistical, epidemiological and operational) of clinical and translational study 4 2 8 8 7
design.

6 Identify the legal responsibilities, issues, liabilities and accountability that are involved in the conduct of a 3 3 8 9 8
dlinical trial.

7 Explain the medicines development process and the activities, which integrate commercial realities into 3 2 8 9 8
the life cycle management of medical products.

8 Compare the requirements for human subject protection and privacy under different national and 5 1 9 10 7
international regulation and ensures their implementation throughout all phases of a clinical study.

9 Describe the significance of data quality assurance systems and how SOPs are used to guide these 4 5 9 10 7
processes.

10 Critically analyze study results with an understanding of therapeutic and comparative effectiveness. 4 4 8 9 8

11 Summarize the legislative and regulatory framework, which supports the development and registration of 3 2 8 9 7
medicines, devices and biologicals and ensures their safety, efficacy and quality.

12 Describe the ethical issues involved when dealing with vulnerable populations and the need for additional 6 6 9 10 8
safeguards.

13 Compare and contrast the regulations and guidelines of global regulatory bodies relating to the conduct 3 2 8 95 7
of clinical trials.

14 Describe the specific processes and phases, which must be followed in order for the regulatory authority 3 2 8 9 8
to approve the marketing authorization for a medical product,

15 Differentiate the different types of adverse events which occur during clinical trials, understand the 3 3 9 10 8
identification process for AEs and describe the reporting requirements to IRBS/IECs, sponsors and
regulatory authorities.

16 Describe the reporting requirements of global regulatory bodies relating to clinical tral conduct. 3 2 8 85 7

17 Describe the impact of cultural diversity and the need for cultural competence in the design and conduct 4 5 9 95 9
of clinical research.

18 Define the concepts of “clinical equipoise” and "therapeutic misconception” as they relate to the conduct 3 1 8 9 8

of a clinical trial

19 Apply management concepts and effective trai ity in the 3 3 9 95 8

ing methods to manage risk and improve qu:

conduct of a linical research study.

201dentify and apply the professional guidelines and codes of ethics, which apply to the conduct of linical 4 4 9 10 8
research.
Cronbachis alpha 096 098 093 098 094

CICRP total score

721 732 1689 1711 1598
Course semester mean (standard deviation)

(336) “7.7) 16.7) (297) (18.3)
Course overall mean (standard deviation)* 727 (41.9) 167.0 (21.1)

“p <0.001. SU21, Summer 2021 semester; AU21, Autumn 2021 semester; SP22, Spring 2022 semester; CICRP, Competency Index for Clinical Research Professionals; SOP. Standard Operating
IRBS/IECs, Institutional Review Boards/Independent Ethics Committees.
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