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ABSTRACT
Background: Fieldwork educators have expressed concerns about the readiness of occupational therapy students for clinical reasoning in the practice setting. Experiential learning involving face-to-face personal interactions with clients facilitates the application of theoretical knowledge, and the development of professional skills, competence, and self-confidence. Having the opportunity for extensive hands-on time working with clients, such as is offered in a pro bono clinic structure, may positively impact student clinical reasoning development of occupational therapy students. Purpose: The purpose of this study was to explore the impact of participation in a student-run occupational therapy pro bono clinic on student perceptions of clinical reasoning ability. Method: The Self-Assessment of Clinical Reflection and Reasoning (SACRR) was administered in this quasi-experimental, one-group, pre-posttest study to a convenience sampling of 20 students enrolled in a 3-year occupational therapy doctorate program in the upper Midwest. Results: Results of a Wilcoxon signed-ranks test for nonparametric data indicated statistically significant improvements in SACRR results of 17 of the 26 questions with a statistical significance of p < 0.05. The students’ total score for the pretest and posttest (composite for all 26 items) also indicated statistically significant improvements after participation in the pro bono clinic. Conclusion: These findings add to the existing literature by describing the impact of specific experiential learning structures on clinical reasoning skill development. Comparisons are made to other health professions and implications for practice are explored. Further study of specific factors contributing to student clinical reasoning development within the learning structure of a pro bono clinic is recommended.
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INTRODUCTION
Clinical reasoning, also identified as professional reasoning, has been defined simply as “how therapists actually think when they are engaged in practice.”1 Clinical reasoning is a complex process that includes how practitioners plan, direct, perform and reflect on client care.1 Because clinical reasoning is an embodied process, it involves the therapists’ therapeutic use of self, including cognitive and intuitive processes, and unfolds differently depending on the context of the care delivered.2

Experiential learning involves hands-on experience in an actual practice environment with an emphasis on learner self-direction and reflection about the learning experience.3 Experiential learning has been identified as a powerful influence on clinical reasoning development as well as a vehicle for the application of theoretical knowledge, development of professional skills, competence, and self-confidence.3,4 However, the instructional methods associated with clinical reasoning development, such as debriefing, reflection, and performance-based corrective feedback have not been specifically investigated relative to their impact on clinical reasoning in the occupational therapy pro bono clinic setting.5, 6 The purpose of this paper is to describe the learning structure offered to occupational therapy students over a two-semester pro bono clinic and to quantitatively measure the impact on clinical reasoning development. 

Background and Need
Development of student clinical reasoning skills is an expected outcome of the professional occupational therapy curriculum and is considered essential to success in practice.7 Several types of clinical reasoning have been identified, including scientific, diagnostic, procedural, narrative, pragmatic, ethical, interactive, and conditional reasoning.1 Because these different forms of reasoning are intertwined with one another in the therapy process, it has been proposed that the resulting therapy actions do not represent a parallel process but rather, the interaction between the student practitioner, the client, the therapy context, and the actual therapeutic activity.1,8 Experiential learning that provides the student with an opportunity to experience these interactions is recognized as essential to student development. For example, fieldwork educators in occupational therapy have expressed concerns about the readiness of students for use of clinical reasoning in the practice setting and support the value of hands-on-learning experiences, such as the opportunity to complete an assessment process and write client notes using electronic documentation formats used in most facilities.9

A number of instructional methods and resources have been identified as helpful to clinical reasoning development including the use of debriefing and performance-specific feedback using guided discovery and prompting questions. Evaluating final-Year OT students, students’ clinical reasoning skills were improved through corrective feedback if accompanied by suggestions for improvement.6 Modeling in the context of practice challenges coupled with opportunities for an individualized, performance-specific debriefing from fieldwork educators was helpful to student clinical reasoning development.5 Explaining the meaning of their actions was critical to student development as experienced therapists were more readily able to reflect-in-action; that is, to actively evaluate their thoughts, actions, and practices during treatment which is a skill not usually developed in students or novice therapists.2,10 

Learning to recognize important cues and patterns has also been identified as essential to clinical reasoning development as novices learn to create links between data sources.1 Researchers found that the provision of a domain-specific protocol was helpful to novice therapists to help them more efficiently identify the problem and efficiently enact the steps of solving therapeutic problems.11 Similarly, engaging OT students in the use of theory is thought to strengthen the clinical reasoning abilities of students, help them connect the reasoning process with familiar language, and increase their likelihood of incorporating occupation into their future intervention.12,13,14,15

There are many forms of experiential learning which vie for time within the intensive learning structure of the occupational therapy curriculum. For example, simulation and standardized patient encounters, faculty-led experiences, student-run clinics, and interprofessional education are all considered valid forms of experiential education.7 The choice of the format of experiential learning offered is often dependent on the supporting research. The value of face-to-face hands-on experiential learning was first explored by researchers who examined the impact of participation in a one-week experiential learning program on the clinical  reasoning skills of occupational therapy students.3 They found changes in both objective and subjective ratings of clinical thinking and clinical reasoning (p>0.05) in 25 participants, supporting the value of hands-on learning. Researchers recommended further investigation into the components of the experiential learning program that influence clinical reasoning, as well as the timing and amount of experiential learning needed. In a later study, higher dosing described as over 15 hours of time spent in supervised clinical activities had significantly more effect on self-perceived clinical reasoning skills versus a smaller dose of 3 hours.16

Much of the literature describing experiential learning within the pro bono clinic is descriptive in nature, representative of an interprofessional population, or not specifically directed toward the impact of learning on clinical reasoning. In a descriptive study, researchers found students, clients, and instructors value their participation in a pro bono clinic structure, but also indicated a need for further elaboration on a specific pedological structure to support students and clients in the pro bono clinic setting17. In a 2018 study, Willis et al18 engaged physical therapy students in two half days of clinic per week, coupled with a problem-based learning unit. They found that experiential learning, coupled with problem-based learning, had a positive effect on the clinical reasoning ability of physical therapy students in 6 areas of the Self-Assessment of Clinical Reflection and Reasoning (SACRR) scores regarding decision-making based on experience and evidence as well as self-reflection and reasoning. However, they also found that items dealing with uncertainty and the incorporation of theory into practice showed non-significant improvements. Seif et al19 measured the impact of participation in an interprofessional pro bono clinic on student clinical reasoning and interprofessional competence. The authors found that students from medicine, pharmacy, occupational and physical therapy, and physician assistant programs who participated as volunteers in a student-run pro bono clinic had a higher perception of clinical reasoning skills when compared to a control group (p = 0.002). Group differences were attributed to increased opportunities for hands-on learning. However, it was not clear whether the study results accurately reflected the profession of occupational therapy as the number of occupational therapy students who participated in the study was not reported. In addition, the learning structure of the pro bono clinic was not described.

Goldbach & Stella4 described the experiential learning course design of a 16-week occupational therapy pro bono clinic that utilized all of the primary components of a clinical setting. Through weekly student reflections, surveys, and exit interviews students reported the course as highly valuable to their readiness for level II fieldwork. Specifically, students reported positive student perceptions of fieldwork readiness as well as improved abilities in communication and documentation, confidence, and clinical decision-making. In regard to clinical decision-making, they reported greater comfort in thinking of new therapy ideas during the therapy session, planning ahead for sessions, being creative, interacting with clients, and having greater confidence in using a frame of reference to guide their treatment. Clinical reasoning ability was not quantitatively measured.

Given the lack of research specifically investigating the learning structures provided within the occupational therapy pro bono clinic and their impact on student clinical reasoning development, the purpose of this study is to describe the learning structure offered and to investigate the occupational therapy students’ perception of their clinical reasoning skills before and after participation in a two-semester experiential learning course involving student provision of occupational therapy service to clients within a pro bono clinic. This study builds on earlier quantitative and qualitative studies exploring the impact of experiential learning in short-term contexts and instructional processes impacting student clinical reasoning development.3,5,6,4,19

METHODS
Ethical Statement: This study was granted Institutional Review Board approval Reference #1096091720.

Study Design
This study was approved by the university’s Institutional Review Board, and informed consent was obtained from all students who participated in this study. This quasi-experimental, one-group, pre-posttest study used convenience sampling of 20 students enrolled in a 3-year occupational therapy doctorate program in the upper Midwest. Students were enrolled in a 2-semester practicum course as part of the doctoral curriculum. The student-run pro bono clinic was embedded into this class. 

The participants included 20 female students. There were 18 students who identified as Caucasian, 1 of Asian descent, and 1 of Hispanic descent. Their ages ranged from 21-30 years of age. When asked if the participants had any experience working in a healthcare setting prior to participation in the pro bono clinic, 50% of the students reported 0-1 years of experience, 5 reported 1-3 years, 3 reported 3-5 years, and 2 participants reported over 5 years of experience.

Materials and Subjects
The pro bono clinic structure/materials included coursework designed to prepare students to treat 1-2 clients in the university pro bono clinic setting for approximately 6-8 weeks for two consecutive semesters in their second year of didactic coursework. Students worked in teams of four, with two fulfilling the role of “treating therapist” and two completing administrative tasks such as scheduling, room coordination and set-up, and aiding in therapy sessions. 

The groups changed roles at the start of each semester. Therapy sessions were under the supervision of licensed occupational therapy faculty. Each student team completed a treatment plan (see Appendix A) and received feedback on their plan from their supervising faculty member before each session. Following the session with the client, student teams debriefed for approximately 15 minutes with a faculty member using a feedback rating form (see Appendix B). Student clinicians used an electronic medical record (EMR) to document evaluations, treatments, progress notes, and discharges. Feedback was provided on all documentation and final data entry was contingent on supervisor approval.  

Study participants were provided information regarding the research study and signed an informed consent before participation. Participants were given a link to the Formsite survey with instructions to rank their self-reported clinical reasoning skills prior to the start of their participation in the pro bono clinic. Following the end of the second semester of the course, students were again asked to rank their self-reported clinical reasoning skills following their participation in the pro bono clinic and associated course. 

The Self-Assessment of Clinical Reflection and Reasoning (SACRR) was administered via Formsite.  The SACRR survey is composed of 26 questions reflecting on reasoning skills such as the application of theory to understand clients’ problems and proposed solutions, the ability to make judgments using clinical information, functioning in uncertainty, and intervention planning 20. The SACRR survey is a self-administered questionnaire that utilizes a Likert-scale to measure clinical reflection and reasoning (1-strongly disagree, 2-disagree, 3-undecided, 4-agree, 5-strongly agree). Spearman rank order correlation coefficient for test-rest reliability is r = 0.60 and Cronbach’s α (internal consistency) = .87 to .92 3. Author permission was not required.

Technical Information
The SACRR data was imported from Formsite and scored using Microsoft Excel. The pre and posttest scores were compared using the Wilcoxon signed-ranks test for nonparametric data using Microsoft Excel 16.0. The Wilcoxon signed-rank test finds a test statistic by first calculating the difference in the matched data. For example, responses to question 1 for the pretest and posttest were matched up by the student. Then, the difference (posttest response - pretest response) was calculated for each student, and the differences were ranked according to size. The ranks of the negative differences are summed, and the ranks of the positive differences are summed. The test statistic W is equal to the larger of these two sums. To complete our hypothesis test, the p-value of our test statistic was calculated. Finding the p-value depends on calculating the z-score of the test statistic using W, the mean, and the standard deviation from above. The z-score is found:
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The z-score was then used to calculate the p-value in a standard normal distribution. Since this was a two-tailed hypothesis test, the p-value is found by calculating the area trapped in the tail by the z-score and multiplying it by two.  

RESULTS
Results indicated statistically significant improvements in SACRR results of 17 of the 26 questions (Table 1) with a statistical significance of p < 0.05. The items showing statistically significant change were representative of theoretical reasoning (SACRR questions 7-10 and 26), self-reflection regarding decision-making (SACRR questions 1 and 23), problem identification and ability to plan interventions (SACRR questions 12,17,19 and 20), and ability to cope with uncertainty (SACRR questions 15 and 16. The student’s total score for the pretest and posttest (composite for all 26 items) also indicated statistically significant improvements after participation in the pro bono clinic.



Table 1. Changes in SACRR results
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DISCUSSION
Significant differences were found in occupational therapy student perceptions of clinical reasoning skills resulting from participation in a two-semester pro bono clinic in the areas of theoretical reasoning, self-reflection regarding decision-making, problem-identification, ability to plan interventions, and ability to cope with uncertainty. 

Significant differences found on SACRR items #
7-10 and #26 all pertain to theoretical reasoning, or the use of theory and frames of reference in practice. Items included: looking to theory for understanding a client’s problems and proposed solutions (7); looking to frames of reference for planning intervention strategy (8); using theory to understand treatment techniques (9); trying to understand clinical problems by using a variety of frames of reference (10); and using theory to understand intervention strategies (26). Students self-reported improvement in the use of theory may be due to the requirement that they provide a rationale as to the theory or frame of reference used in their treatment planning (see appendix A). The use of theory was also a component of their debriefing and feedback from their supervisor. Results showing dependence on theory use were consistent with typical characteristics of professional reasoning at the novice stage, as students generally depend on theory to guide practice as they do not have practice experience to guide them.1 Our study findings differed from those of Willis et al18 who found non-significant differences in the use of theory with PT students in a pro bono clinic. This may be explained by the longer length of time given to our clinic (two semesters instead of one) or by the explicit attention to theory in the course assignments. It is recognized that the non-explicit use of theory by practitioners is often not visible to students.15 This finding supports the value of explicit attention to the use of theory and multiple opportunities to apply theory in early experiential learning experiences. 

Self-reflection about decision-making is represented in questions #1 (questioning how, what and why I do things in practice) and #23 (regarding a particular intervention with a particular client, determining whether it worked) of the SACRR and is commonly referred to as “reflection on action.”10 This type of reflection occurs after the fact and helps the student identify what worked and what did not and to consider alternative ideas.1 Improved abilities in reflecting on the conditions that support therapy success are also associated with improved skills in clinical reasoning.19

Royeen et al20 defined clinical reasoning in occupational therapy as “the reflective thought process that therapists undergo to integrate client evaluation information and to develop and implement intervention plans.” Improvements in students’ perceptions of their decision-making skills were surprising since the pro bono course did not include active use of self-reflection in the course structure. Willis et al18 suggested that the opportunity to learn across time positively impacted self-reflection. The debriefing sessions that were held after the conclusion of the treatment sessions and the feedback provided may have stimulated self-reflection as tailored supervision and guided questioning have been identified as helpful to clinical reasoning development 2. Further study is needed as to how much faculty prompting and debriefing is indicated, since faculty prompting related to clinical reasoning may also have a negative effect, depending on the amount of cognitive load perceived by students as well as their perceptions of self-efficacy.21

Similar to the findings of Goldbach & Stella,4 students identified improved skills regarding problem identification and the ability to plan interventions as represented in items #12, #17, #19, and #20 on the SACRR. Items included: asking “what if” when considering a variety of options for intervention strategies (12); regularly hypothesizing about the reasons for my client's problems (17); clearly identifying the clinical problems prior to planning intervention (19); and anticipating the sequence of events likely to result from planned interventions (20). In identifying and addressing problems, practitioners report using their own practice experiences to guide their actions 1. Since over 50% of students in this study reported having previous healthcare experience, it is possible that they did draw on their personal and practice experiences in problem formation and intervention. However, they were also able to supplement their lack of experience with input from experienced therapists. For example, in student intervention plans (see Appendix A) they identified problems and listed types of interventions following the format provided by the Occupational Therapy Practice Framework.22 In addition, students were required to identify support from the professional literature for each treatment activity with rationale, and supervising faculty provided feedback on their plans before implementation. Student perceptions regarding improvements in identifying and addressing problems suggest that the pro bono clinic structure was ultimately helpful to them in identifying important cues, recognizing patterns, and focusing their interventions on the most fruitful areas.1 However, it is possible that other structures, such as the availability of domain-specific protocols or direct modeling by expert therapists might be more efficient to help students identify and solve problems.11, 5 Since this clinic was extended over two semesters, higher dosing and extended time available for learning may have influenced study results.16 Further study is needed to identify the value of each distinctive component of the pro bono clinic structure to student clinical reasoning in comparison with alternative time dosing and learning structures. 

Significant differences were found in two items of the SACRR #15 and #16 related to students’ perceptions of how they cope with change (15) and function with uncertainty (16). These items are reflective of student confidence in their practice skills and their ability to address unforeseen therapy challenges. Student perceptions of self-confidence are associated with increased skills in communication with clients and family members, improved ability to carry out planned therapy interventions, and to accurately document the results.4 Addressing unforeseen therapy challenges is associated with “reflection in action,” where practitioners think amid action and adapt to meet the demands of the situation.1 The ability to reflect in action is common in experienced therapists but not expected in student practitioners so this is a surprising finding.2 Confidence in coping with uncertainty was not found to be significantly different in physical therapy students who offered pro bono services over a one-semester course, so the significant findings in this study may be related to extended practice over two semesters or it may be specific to the occupational therapy profession.18 Findings may also be influenced by student opportunity to receive immediate corrective feedback and suggestions for corrective action after each therapy session.6 Future investigation in this area should include attention to both temporal and structural aspects of experiential learning in the pro bono clinic. 

Limitations
There are several limitations to this study. Generalizability is limited by the lack of randomized sampling, the small sample size, and the lack of male representation. The SACRR scores were self-reported rather than objective measures of clinical reasoning. Finally, a more robust research design with a quantitative rating of the value of each element of course structure to student clinical reasoning development would have enhanced the value of this study.

Occupational therapy students who participated in a two-semester pro bono clinic reported increased abilities in reflection on decision-making, theoretical reasoning, problem identification, and intervention provision as well as the ability to cope with uncertainty. Pro bono clinic learning structures including therapy planning protocols and debriefing/feedback structures are discussed in view of the current literature. Explicit attention to supporting theoretical reasoning in pro bono clinic structures is warranted along with immediate feedback regarding communication, problem-solving, and use of therapy time. Further investigation into factors influencing student clinical reasoning development is recommended.
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Appendix A
Treatment Plan
OTH 872 Weekly Planning Document 
Assignment: Each clinic team will come up with a plan for the upcoming weekly client session.  All components below are expected to be addressed and shared with supervising faculty at a minimum of 24-hour advance. However, 2-3 days in advance will allow opportunity for feedback and correction prior to the session. Evidence supporting the treatment will be required as well as rationale.  
Pt. Name:   
Diagnosis:  
Precautions/Contraindications: 
 Relevant details from occupational profile:  
Model chosen to guide treatment and rationale: 
 Frame of reference (if appropriate): 
 List prioritized problem list here: 
* 
* 
* 
Goal/Goals 
	Interventions 
	Time 

	Preparatory Activities: 
 
	 

	Purposeful Activity: 
 
	 

	Occupation-Based: 
 
	 

	Education and Training: 
 
	 


Evidence – identify resource(s) used in preparation for session (journal article, textbook page number, classroom powerpoints, etc). 
 
Rationale (why these activities; refer to specific problems identified and occupational profile) 

 

Appendix B
Feedback form of Student Performance
Student Name:						 
Date:						Descriptors: Unacceptable = 0, Concerned - .5, Appropriate = 1 
	Professional Skill Area 
	0 
	0.5 
	1 
	Comments 
	Score 

	Professionally dressed: Student is wearing business casual clothing that allows them to perform their job duties. 
 
	 
	 
	 
	 
	 

	Interpersonal Skill: Appropriate use of therapeutic communication skills with peers and clients. Ability to apply variety of therapeutic modes to support therapeutic use of self. 
	 
	 
	 
	 
	 

	Communication Skill: Effectively communicates at a professional level. Student was able to speak in layman’s terms & check for client’s understanding before proceeding. 
	 
	 
	 
	 
	 

	Effective session preparation: Students are prepared for session by having materials ready for use and alternate activities available if needed. Able to grade activities up or down as needed. 
	 
	 
	 
	 
	 

	Effective use of session time: Sequence of session include warm-up, preparatory/purposeful and occupation-based activities that addresses targeted goals, summary and home application. 
	 
	 
	 
	 
	 

	Use of constructive feedback: Responds appropriately to constructive feedback from peers, clients, & faculty. 
 
	 
	 
	 
	. 
	 

	Problem-solving: Student demonstrated ability to problem solve issues that arose during the session (i.e. lack of space, equipment, time, distractions). 
	 
	 
	 
	 
	 

	Professionalism & Responsibility: Student was professional throughout session. Student was on time, took responsibility for his/her role related to client treatment. 
	 
	 
	 
	 
	 

	Theoretical application: Student was able to justify choice of intervention in view of client needs and theory/frame of reference. 
	 
	 
	 
	 
	 

	Critical Thinking: Student implemented an appropriate intervention that maintains the safety & integrity of the client. Intervention was appropriate for the client’s level, goals, setting, and research evidence. 
	 
	 
	 
	 
	 

	TOTAL SCORE/FEEDBACK 
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