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Introduction 
 
Discussions surrounding the significance of supervisory methodologies in speech-language 
pathology and audiology have dated as far back as the 1950s (Anderson, 1988; Cogan, 1972; 
Dudding et al., 2017; Goldhammer et al., 1980). Since that time, preliminary discussions 
regarding supervisory methodologies have evolved into formalized position statements 
(American Speech-Language-Hearing Association [ASHA], 1985; ASHA, 2008a), national 
committees (ASHA, 2013; ASHA, 2016), and acceptance that clinical supervision is a 
professional specialty that requires its own representative knowledge and skill set (ASHA, 
2008c; ASHA, 2013; Council of Academic Programs in Communication Sciences and Disorders 
[CAPCSD], 2013; Dudding et al., 2017). Most recently, the growing recognition of the 
complexities surrounding efficacious supervisory practices has prompted formalized training 
requirements for speech-language pathologists and audiologists who engage in clinical teaching 
(ASHA, 2016; Council for Clinical Certification in Audiology and Speech-Language Pathology 
of the American Speech-Language-Hearing Association [CFCC], 2018; Procaccini, et al., 2017).   
 
Recent developments within the scope of clinical supervision have not only highlighted the 
complexities involved with fostering a successful clinical teaching-learning environment but have 
also underscored a need for further research investigating effective clinical teaching practices 
(ASHA, 2016; Dudding et al., 2017). Current available research surrounding efficacious models 
of clinical teaching in speech-language pathology is limited. Most supervisory approaches 
implemented within the clinical teaching-learning context of speech-language pathology and 
audiology have been influenced primarily by one supervisory approach, Anderson’s continuum 
model (Anderson, 1988; ASHA, 2008b; Dudding et al., 2017). Anderson’s continuum model has 
been widely favored because its theoretical underpinnings strongly emphasize the importance of 
modifying the supervisor's style in response to the needs, knowledge, and skills of the supervisee 
at each stage of clinical development (ASHA, n.d.; Anderson, 1988).  
 
Although research specific to clinical teaching models within speech-language pathology and 
audiology is limited, there is more available evidence in related clinical disciplines.  A model of 
clinical teaching developed outside the scope of speech-language pathology and audiology that, 
like Anderson’s (1988) continuum model, views clinical teaching on a continuum is the 
supervision-questioning-feedback (SQF) model. The SQF model was developed to provide 
athletic training preceptors with a practical framework to integrate appropriate supervision, 
questioning, and feedback to students (Barnum et al., 2009).  The SQF model is grounded in the 
concept that clinical learning is experiential learning, and that clinical teaching requires a different 
approach to teaching than what is used in the traditional classroom setting.  Students participating 
in clinical practicums or fieldwork are learning in rich, dynamic, complex work-like settings. The 
quality, complexity, and depth at which the experiences are cognitively processed cannot be 
guaranteed just because a student participates in the experience (Dewey, 1938; Wiedner et al., 
1997). Therefore, the clinical educator needs to act as a guide, providing support, direction, 
challenges, and feedback as needed to move the student through the experience (Barnum, 2008; 
Mitchell & Poutiatine, 2001; Wiedner et al., 1997; Willeford et al., 2009).  
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When examining experiential learning models, three dimensions are constant: 
1. The clinical educator serves as a facilitator and supervisor of learning, coming in and 

out of the learning experience as needed to assist the student in reaching the outcomes 
identified for that specific experience. 

2. Clinical educators ask questions throughout the learning experience for the expressed 
purpose of stimulating the student to think or process information in a specific way or 
for a specific outcome. 

3. Feedback is given at different times, in different ways, for different reasons (Barnum 
et al., 2009). 

 
The SQF model hypothesizes that critical thinking and metacognitive knowledge may more likely 
be stimulated when the supervisor intentionally adjusts supervision, questioning and feedback 
styles to the needs and skill level of the student.  
 
Within the SQF model, situational supervision is used to match the level of supervision provided 
by the clinical educator with the specific situation in which the student is engaged. The more 
complex, urgent, or novel the experience, the closer the supervision. The level of supervision is 
decreased when the situation is less complex, non-urgent, or if the student has had multiple 
exposures/interactions with the content (Levy et al., 2009).  Supervision styles consists of S1 
(directing and coaching), S2 (supporting and encouraging) and S3 (delegating) (Barnum & Guyer, 
2016; Levy et al., 2009). The type, frequency, and timing of questions posed by the clinical 
educator also vary within the SQF model.  
 
Clinical educators using the SQF model are encouraged to develop strategic questioning patterns 
utilizing Bloom’s Taxonomy of Educational Objectives to generate and sequence questions 
(Anderson et al., 2001; Barnum, 2008; Bloom, 1956).  Barnum (2008) defined strategic 
questioning as consciously adapting the timing, sequencing, and phrasing of questions in order to 
actively engage and stimulate student use of increasingly complex cognitive processing skills. 
Strategic questioning builds a foundation by first targeting basic declarative, comprehension, and 
application knowledge that allow both the student and the clinical educator to gain an awareness 
of the students’ knowledge and skill base. Asking low level questions is also thought to help build 
student confidence (Barnum, 2008). Follow-up questions target higher-level cognitive processes 
appropriate for the students’ academic knowledge, skill level, past experience, and competency. 
Questions that target higher-level cognitive processes are thought to assist students in developing 
a process for thinking and to facilitate critical analysis (Barnum, 2008).  Barnum, Guyer, Levy and 
Graham (2009) identified a three level system to use when creating strategic questioning: Q1, Q2 
and Q3 level questions. 
 
Q1 level questions target the factual and conceptual dimension of knowledge. Q1 questions require 
the student to recall, recite, and explain basic, foundational information needed to engage in a 
specific discussion, activity, or interaction. The purpose of asking Q1 level questions is to confirm 
for both the student and the clinical educator that the student has the basic factual knowledge base 
needed to engage and safely continue (e.g., List the typical features of acquired adult apraxia of 
speech; List the distinguishing features of apraxia and aphasia when making a differential 
diagnosis.).  
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Q2 level questions target the conceptual and procedural dimension of knowledge. Q2 questions 
require the student to use and apply information appropriately. The purpose of asking Q2 level 
questions is to confirm for both the student and the preceptor that the student is making appropriate 
connections and correctly applying/utilizing information (e.g., Based on the objective data you 
have collected thus far, which features of apraxia of speech have you connected to your case? Also 
using your objective observations from your case, compare and contrast features of apraxia and 
aphasia.). 
 
Q3 level questions target metacognition skills. Q3 level questions require the student to 
explain/support choices and actions and to think through their own thought process. It is important 
to inquiry about “how” and “why” the student arrived at a specific decision to stimulate reflective 
practice. The purpose of asking Q3 level questions is to provide opportunity for students to develop 
and practice cognitive processing skills vital for developing sound clinical reasoning abilities (e.g., 
After critically appraising the evidence, what are some of controversies behind definitions of 
apraxia and aphasia? What are some of the limitations of the current available evidence describing 
definitions of acquired apraxia? What are some of the factors that may have disrupted the integrity 
of the available evidence?). 
 
The final component of the SQF model is feedback. Feedback is any information that is given to 
a student regarding their skills and knowledge and can be delivered via verbal, written, or 
behavioral transmission. Quality feedback is dependent upon the content, timing, specificity, form 
of the feedback and the arena (private or public) in which the feedback is delivered (Nottingham 
& Henning, 2014). Three basic modes of feedback are used within the SQF model: confirming 
(correct application of knowledge and skills), corrective (incorrect application of knowledge and 
skills), and guiding (refinement of knowledge and skills). 
 
Correlation of SQF to Critical Thinking. Critical thinking is seen as essential for healthcare 
providers as the foundation for developing sound clinical and diagnostic reasoning abilities 
(Kicklighter et al., 2018; Papathanassiou et al., 2014; Sharp et al., 2013). The ability to think 
critically within the scope of speech-language pathology and audiology is no longer considered an 
advanced skill set but increasingly accepted as a required competency needed to provide the 
highest evidence-based quality of care services. The American-Speech-Language-Hearing 
Association has placed strong emphasis on the successful development of critical thinking skills 
in new learners (ASHA, 2015). Furthermore, successfully stimulating critical thinking within the 
clinical teaching-learning environment has been recognized as an increasingly important 
competency for clinical educators in speech-language pathology and audiology (ASHA, 2008c; 
ASHA, 2013; CAPCSD, 2013).  
 
Unfortunately, attempts to universally define critical thinking have not resulted in a standardized 
cross-disciplinary accepted definition (Finn et al., 2016; Mulnix, 2012). Finn et al. (2016) cited 
Davies (2015) when they suggested that while “most definitions of critical thinking reported across 
the literature share a compelling family resemblance” it is likely presumptuous to believe that a 
universally accepted definition will be reached “given differences in disciplinary focus and 
theoretical orientation” (p. 44). Despite a lack of agreement in definition, Finn et al. (2016) state 
the importance of identifying an “instructional definition” that can be used consistently within a 
context such that expectations surrounding adequate acquisition of critical thinking are mutually 
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transparent and agreed upon (p. 44). Specific to the scope of speech-language pathology and 
audiology, Finn et al.(2016) suggested using the following definition by Wade et al. (2014), 
“Critical thinking is the ability and willingness to access claims and make objective judgments on 
the basis of well-supported reasons and evidence rather than emotion or anecdote…it includes the 
ability to be creative and constructive…” (pp. 6-7). Critical thinking involves evaluating presented 
information for comparison with already held knowledge in order to formulate well-supported 
solutions, and new or different perspectives and options. As an instructional strategy, promoting 
the use of critical thinking provides an opportunity for students to process information multiple 
times, on multiple levels, and supports the retrieval of information from long-term memory stores 
and rehearsal of information while in the working memory for comparison with newly acquired 
information (Clark & Harrelson, 2002).   
 
Many researchers agree that in order to promote the development of clinical proficiency and 
critical thinking, the instructor needs to be adept at selecting and using a variety of questioning 
styles and teaching strategies to better assist the student in clarifying, identifying and evaluating 
information gained from experiences (Borton, 1970; Davies, 1995; Joplin, 1995; Mensch & Ennis, 
2002; O’Conner, 2001).  Given that the SQF model intends to tap into critical thinking by 
strategically structuring questions to stimulate higher level thinking (e.g. analysis, evaluation, 
metacognition), one may argue that the SQF model can viewed as a potential vehicle for 
stimulating critical thinking. Furthermore, the use of higher-level strategic questioning techniques 
as a means for stimulating critical thinking and other higher order thinking skills has been cited in 
the literature (Hausmann & Schwartzstein, 2019; Toledo, 2015). Additionally, the SQF model 
supports a developmental continuum in attaining knowledge and skills proficiency because it 
intentionally scaffolds supervision, questioning, and feedback according to the needs and skill 
level of the learner. Finn et al. (2016) recognized that attaining proficiency as a critical thinker 
requires practice, progression through a series of developmental stages, and often, a time 
commitment.  
 
Purpose/Hypotheses. The SQF model was developed using a grounded theory approach to 
provide clinical instructors with a system for assisting students in developing a process for thinking 
and enhancing critical thinking and clinical reasoning. Although SQF model has been used 
successfully in athletic training and is growing in popularity amongst clinical educators in speech-
language pathology, the benefits of this model have not been systematically studied. Furthermore, 
there are no existing studies substantiating the ability for the SQF model to stimulate critical 
thinking within a clinical teaching environment, including within the discipline of athletic training. 
The purpose of this study was to investigate the effects of the SQF model on students’ critical 
thinking. The researchers hypothesized that students who received the SQF model of supervision 
would score higher than students who received the non-SQF style (NSQF) of supervision on the 
selected critical thinking measures.  
 
Methods 
 
Design. This mixed randomized control trial and prospective cohort study design was approved 
by the California University of Pennsylvania Institutional Review Board between June 2015 and 
June 2016. The data collection period was between September 2015 and December 2015, a 
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duration of 1 academic semester. All participants provided informed written consent prior to 
participation. 
 
Participants. All 48 graduate students, 24 first semester graduate students and 24 fourth semester 
graduate students, enrolled full-time in the master’s program in speech-language pathology at 
California University of Pennsylvania were considered for the study. Graduate students attending 
California University of Pennsylvania complete a clinical practicum within the on-site University 
Speech & Hearing Clinic for semesters 1, 2, and 3 and then complete off-site externship 
experiences in semesters 4 and 5.  As such, all 24 first semester students considered for the study 
were completing their clinical practicums within the University Speech & Hearing Clinic. Fourth 
semester students were completing their first clinical practicums off-site within a school or medical 
based externship setting for a minimum of 28 hours per week. Fourth semester students had 
completed 36 credits of academic and clinical coursework at the beginning of the study period.   
 
All 5 on-site clinical supervisors within the Speech & Hearing Clinic and 24 off-site clinical 
supervisors within school or medically based settings were considered for the study. All on-site 
and off-site clinical supervisors affiliated with California University of Pennsylvania were state 
licensed and/or possessed state teaching certification (depending on work setting), were certified 
by the American Speech-Language-Hearing Association, had a minimum of 5 years of clinical 
experience, and a minimum of 1 year of clinical supervisory experience.  
 
All 5 clinical supervisors within the University Speech & Hearing Clinic (n=5) and 17/24 first 
semester students (n=17) consented to participate in the study. Of the 5 on-site supervisors, 3 were 
selected to be SQF supervisors and 2 were selected to be NSQF supervisors. Of the 17 participating 
first semester students, 9 were assigned to 1 of the 3 SQF-trained supervisors by simple 
randomization. The other 8 students were assigned to 1 of the 2 NSQF trained supervisors also by 
simple randomization. Mean age at the start of the study period for participating first semester SQF 
students and NSQF students was 22.22 (SD =.63) and 22.25 (SD =.83) years, respectively. Mean 
score on the Graduate Record Examination (GRE) for first semester SQF students and NSQF 
students was 290.44 (SD =9.44) and 292.38 (SD = 3.53), respectively. Mean grade point average 
for first semester SQF students and NSQF students was 3.87 (SD = .10) and 3.70 (SD = .16), 
respectively. 
 
Selection criteria for determining on-site SQF and NSQF supervisors was based on previous 
knowledge and experience with the SQF model. Of the 5 on-site supervisors who consented to 
participate, 3 had previous knowledge and experience pertaining to the SQF model. Specifically, 
1/3 on-site SQF selected supervisors had completed an additional SQF workshop prior to the study 
and had engaged in scholarship activities related to the SQF model. While the other 2 on-site SQF 
selected supervisors did not complete any previous continuing education or training related to the 
SQF model, they also engaged in previous scholarship activities related to the method. The 2 on-
site NSQF selected supervisors had no previous continuing education or training in the SQF model 
and had limited knowledge of the method. Years of general supervisory experience for on-site 
SQF supervisors, on-site NSQF supervisors, and off-site SQF supervisors ranged from 7-30 years 
(M = 20.7, SD= 9.9), 14->30 years (M = 22, SD = 8), and >1->20 years (M = 7.5, SD = 7.4), 
respectively.  
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Out of the 24 fourth semester students, 3 students (n=3) and their off-site supervisors (n=4) 
consented to participate in the study. In order to be included in the study both off-site supervisor 
and student had to consent to participate. Given the small sample size, all 3 fourth semester 
students were assigned to an SQF-trained supervisor. Two of the 3 participating fourth semester 
students each had one SQF trained supervisor at their respective externship sites. Due to student 
and supervisor scheduling, one of the 3 participating students had two SQF trained supervisors at 
her assigned externship site. Other than completing the SQF training for this pilot study, all 4 
participating off-site supervisors had no additional continuing education or training in the SQF 
model and had limited previous knowledge of the method. Mean age at the start of the study period, 
score on the Graduate Record Examination (GRE), and grade point average for participating fourth 
semester SQF students were 23.33 (SD = .47), 294 (SD = 2.16), and 3.72 (SD = .15), respectively. 
  
Four additional study participants were selected and consented to serve as independent SQF raters. 
Selected SQF raters were charged with the task of analyzing video recorded student-supervisor 
conferences to determine whether or not the SQF model of supervision was being implemented. 
Selection criteria for 3/4 raters was based on clinical and supervisory knowledge and experience. 
Three out of the 4 consented raters had a minimum of 10 years of clinical and supervisory 
experience in speech-language pathology. Of the 3 selected raters, 2 had clinical supervisory 
experience within the academic setting, and the other rater had extensive clinical supervisory 
experience within the externship setting. One out of the 3 selected raters had limited prior 
knowledge and experience related to the SQF model while the other 2 raters had some prior 
knowledge and experience pertaining to the SQF model. The SQF developer who provided the 
SQF training workshop for this study served as an additional independent fourth rater in order to 
assess agreement in how the videos were analyzed by the other 3 independent raters.  
 
SQF Training. Approximately 4 weeks prior to the intervention phase, a total of 3 on-site clinical 
supervisors, 4 off-site supervisors, and the 3 selected SQF raters completed a 4-hour SQF training 
workshop. The SQF workshop was led by one of the initial developers of SQF and a clinical 
educator within speech-language pathology who had experience with implementing SQF. The 
SQF workshop comprised of lecture-based content information and hands-on role play. At the 
completion of the workshop, all participants completed a 15 question post-SQF training 
assessment quiz. All participants were required to receive a minimum score of 80% on the quiz.  
 
Selection of Critical Thinking Measures. Two measures of critical thinking were selected to 
evaluate students’ baseline and post critical thinking skills: 
 

• California Critical Thinking Skills Test (CCTST)  
• Simucase® clinical simulation case studies.  

 
The California Critical Thinking Skills Test (CCTST) is a valid and reliable discipline neutral 
instrument used to measure critical thinking for undergraduate and graduate level students 
(California Academic Press, Inc., 2019; Facione, 1990; Facione, 1991; Facione et al., 1994; Khallli 
& Hossein Zadeh, 2003; Pitt et al., 2015). A review of the literature indicated that the CCTST has 
been widely used as a measurement of critical thinking across studies investigating critical thinking 
in healthcare related disciplines (Bowles, 2000; Ross et al., 2016; Zygmont & Schaefer, 2006). 
The CCTST is designed to engage critical thinking skills required to succeed in educational or 
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workplace settings, where solving problems and making decisions by forming reasoned 
judgments are important. The instrument is intended to provide objective measurement of core 
reasoning skills associated with critical thinking and is comprised of 9 subsections:  
 

• Overall reasoning skills 
• Analysis 
• Interpretation 
• Evaluation 
• Explanation 
• Inference 
• Deduction 
• Induction 
• Numeracy 

 
Simucase® is an on-line learning platform created by Case Western Reserve University to assist 
speech-language pathology and audiology students with access to virtual patients, case studies, 
and clinical simulations. The program is designed to enhance clinical competency, build 
knowledge and professional judgement (Johnson et al., 2018). Professional judgement, or clinical 
reasoning/diagnostic thinking is thought to be developed through engagement with interactive 
modules and resources that require the user to analyze information from multiple sources, engage 
in reflective practice, and make clinical decisions regarding patient care. Simucase® also provides 
assessments for evaluating decision making abilities within each section of a case. The user is 
scored based on the percentage earned within each testing situation. A score of 90% or higher is 
designated as mastering. A score of 70-89% is designed as developing. And a score of 70% or 
lower is designated as emerging (Johnson et al., 2018). 
 
Validation of the Simucase® ability to accurately measure critical thinking was limited in the 
literature. A study conducted by Carter in 2019 provided preliminary support for the use of 
computer-based simulations with graduate students in a Communication Sciences and Disorders 
program.  In the study, graduate students enrolled in a “School-Aged Language Disorders” class 
were divided into 2 groups (Carter, 2019, p. 46). The traditional group was required to complete 
paper-based case studies, while the SimuCase® group was required to complete a case simulation.  
Students’ performance in both groups was rated using the SimuCase® Clinical Skills Inventory 
(SCSI) and the Critical Thinking Test for Communication Sciences and Disorders (CTCSD) 
(Carter, 2019).  The SCSI was created by the author of the study in conjunction with SimuCase® 
as a measure of student decision-making regarding clinical scenarios. The CTCSD was an 
unpublished test of critical thinking in CSD students (Carter, 2019).  Based upon these two 
measures, students in the simulation group exhibited a significantly higher level of improvement 
on the SCSI and the CTCSD than the students in the traditional group.  The simulation group 
exhibited improved ability to formulate appropriate questions, select assessments, formulate a 
diagnosis, and make recommendations (Carter, 2019).  In addition, the higher scores on the 
CTCSD suggest improved critical thinking unrelated to content learned in academic coursework 
(Carter, 2019).  Although there are limitations related to use of an author-created tool and an 
unpublished test of critical thinking, these preliminary findings lend credence to the use of case 
simulations in assessing critical thinking in CSD students. 
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The use virtual case studies and simulations to improve diagnostic thinking, clinical reasoning, 
and critical thinking have been studied extensively in the medical and healthcare fields. Studies 
from nursing, medicine, athletic training, physical therapy, and mental health support that 
participating in simulations assist students with improving clinical reasoning, diagnostic thinking 
and clinical decision making (Guise et al., 2011; Johnsen et al., 2016; Macauley, 2018; Palmer et 
al., 2014; Weller et al., 2012). Additionally, clinical simulation activities appear to align with the 
definition of critical thinking recommended by Finn et al. (2016) presented by Wade et al.(2014) 
that states, “Critical thinking is the ability and willingness to access claims and make objective 
judgments on the basis of well-supported reasons and evidence rather than emotion or anecdote” 
(pp. 6-7).  Clinical simulation activities are typically comprised of discipline specific content that 
requires the learner to make objective judgments using evidence rather than anecdote. For 
example, Simucase® clinical simulations require the user to make appropriate referrals, ask 
appropriate questions, make clinical hypotheses, and support diagnostic decisions with appropriate 
recommendations. 
 
Completion of Critical Thinking Measures and Selection of Simucase® Clinical Simulations. 
All first and fourth semester students completed the CCTST and two selected Simucase® clinical 
simulations at the beginning of the academic semester, approximately 1-2 weeks prior to initial 
clinical contact at the assigned clinical practicum site. All critical thinking measures were repeated 
at the end of the academic semester, approximately 1 week post final clinical contact at the 
respective clinical practicum sites.  
 
Simucase® clinical simulations were selected based on students’ knowledge and experience level. 
First semester students completed a basic pediatric speech-sound disorder clinical simulation and 
a more complex pediatric language disorder clinical simulation.  Adult clinical simulations were 
not selected due to the fact that clinical contact in the first semester is typically limited to pediatric 
cases. The same two selected Simucase® clinical simulations were repeated at the post-
intervention phase.  
 
Fourth semester students were assigned more complex Simucase® clinical simulations due to the 
fact that they had more clinical knowledge and experience. Fourth semester students completed a 
pediatric fluency clinical simulation and adult traumatic brain injury clinical simulation. Again, 
the same case studies completed at baseline were repeated at the post-intervention phase. 
 
All Simucase® clinical simulations were completed in assessment mode, which is intended to be 
a summative method of evaluation. Assessment mode as opposed to learning mode was selected 
due to the fact that real-time feedback is not provided to the user in assessment mode. In addition, 
all participating students did not receive any supervisory feedback or debriefings at baseline or at 
the post-intervention phase on their Simucase® clinical simulation performance.  
 
Video-Recordings and Analyses of Student-Supervisor Conferences. All 17 first semester 
students participating in the study engaged in weekly video-recorded conferences with their 
supervisors for the duration of 1 academic semester. All 3 fourth semester students also engaged 
in video-recorded conferences; however, due to time and scheduling constraints within the 
externship sites, the total number of video recorded conferences were substantially fewer than the 
total number of on-site video recorded conferences (see Table 4). Each clinical supervisor was 
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given an iPad for the sole purpose of recording supervisory conferences. Clinical supervisors were 
instructed to record the weekly conference using the camera app on the iPad. In an attempt to 
reduce bias during the video-analysis phase, clinical supervisors were also instructed to position 
the camera so that the clinical supervisor was not in view of the picture. There were no time 
requirements for each video-recorded conference. Clinical supervisors downloaded the videos to 
Mediasite, a centralized video-platform set up by university technology services, to be securely 
accessed by the independent raters using a unique log on and password.  
 
At the conclusion of the semester, each weekly video-recording was randomly assigned to 1 of 3 
SQF trained raters for analysis to determine if the video debriefing session was rated to be SQF or 
NSQF type of supervision. The purpose of the rater analyses was to determine the reliability and 
validity of the supervisors in delivering SQF supervision. This pilot study followed an “intention 
to treat” approach. According to Hollis and Campbell (1999) an “intention to treat” approach “is 
generally interpreted as including all patients, regardless of whether they actually satisfied the 
entry criteria, the treatment actually received, and subsequent withdrawal or deviation from the 
protocol” (p. 670). An intention to treat approach is used to more closely parallel real-world 
conditions and help to avoid overestimating the benefit of an intervention. As such, those SQF 
students whose videos were felt by the raters to not meet the criteria for the SQF model were still 
included in the SQF group for the purposes of the data analysis. 
 
Each of the 3 SQF raters was instructed to watch and review the assigned videos until there was 
sufficient data to complete the analysis form. Each rater completed one analysis form for every 
assigned video and uploaded the completed analysis form to a centralized location on OneDrive 
(See Appendix A). The analysis form was comprised of 19 possible checkbox statements.  Raters 
were instructed to check off each statement that applied to the video observation. Twelve of the 
19 statements were designed to qualify the video as SQF, while the other 7 statements were NSQF 
qualified statements. One of the twelve statements was a repetitive SQF question related to 
stimulating critical thinking using higher level questions. Therefore, the total number of SQF 
statements were 11. A minimum number of 8 of the 11 SQF statements (70%) had to be checked 
in order for the video to meet SQF requirements. For the purposes of this paper, this will be referred 
to as criterion X. In addition, at the end of the form, the raters answered the question, “Do you feel 
SQF was implemented? Why?” For the purposes of this paper, this will be referred to as criterion 
Y.  In order to ensure that the raters watched the videos, raters were also instructed to list the 
questions the supervisor asked during the conference. In order to assess SQF rating agreement, the 
SQF developer who provided the SQF training workshop for this study and who served as an 
additional independent fourth rater was also randomly assigned videos rated by the other 3 raters 
using the same procedures as the other 3 raters.  
 
Post-Survey. After the completion of the study, all 20 participating students were asked to 
complete a 12-question survey, rating their supervision experiences from 1 to 5, using the 
following rating scale: 1= strongly, 2=disagree, 3=neutral, 4=agree, and 5=strongly agree (total 
score range 12 to 60).  A copy of the post-survey is provided in Appendix B. 
 
Data Analysis. All statistical analyses were completed using Minitab, Version 17 (Minitab, LLC) 
and SAS 9.04.01. Demographic data for study participants was completed using descriptive 
statistics. Two sample t tests were calculated to determine differences between SQF and NSQF 
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groups on critical thinking measures and the post-survey. Pre and post comparisons on the selected 
critical thinking measures for fourth semester students were completed using paired t tests. 
Descriptive statistics were conducted in order to assess for variability of ratings by supervisor. In 
order to evaluate rater validity, chi-square tests of independence were conducted to determine 
whether or not an association existed between the intention to use SQF on a given video and the 
raters’ assessment of whether or not SQF was being implemented. Chi-square tests of 
independence were completed for each of the criteria separately: (a) subjective identification of 
SQF (criterion Y) and (b) meeting the 70% criteria (criterion X). Intra-rater reliability was assessed 
using descriptive statistics and Kappa values with regards to when videos were rated as SQF by 
criterion X versus criterion Y. The level of agreement was determined using criteria established 
by Landis and Koch (1977) (poor agreement = less than 0.20, slight agreement = 0.20 to 0.40, 
moderate agreement = 0.40 to 0.60, substantial agreement = 0.60 to 0.80, and almost perfect 
agreement = 0.80 to 1.00). Descriptive statistics were conducted in order to determine the 
percentage of true positives and true negatives with regards to assessment of the intention to use 
SQF. Kappa values were also calculated to determine inter-rater reliability between rater 4 and 
raters 1, 2, and 3, for scoring videos. For the sake of assessing agreement, a video was rated overall 
as a “yes” to SQF only if it satisfied both criteria (X and Y). A video was rated overall as a “no” 
if it failed either criterion or both of the two criteria (X and Y).  Post-hoc power analyses were 
completed to determine sample size information needed to reach statistical significance. 
 
Results 
 
SQF and NSQF Video Analysis Assignments. Overall, there were a total of 133 SQF videos and 
61 NSQF videos that were assigned to each of the 3 raters. The SQF developer who provided the 
SQF training workshop served as an additional independent fourth rater in order to assess 
agreement in how the videos were analyzed by the 3 independent raters. Please see Table 1 for 
total number of videos analyzed by each of the 4 raters. 
 
Table 1.  
 
Total number of videos analyzed according to rater. 
 Videos Analyzed 

 SQF On-Site NSQF 1st On-Site SQF Off-Site Total 

Rater 1 38 20 5 63 

Rater 2 35 20 8 63 

Rater 3 39 21 8 68 

Rater 4 9 6 8 23 

Total 121 67 29 n= 217 
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Impact of SQF on Assessments of Critical Thinking.  In terms of the participating first semester 
students, results from two sample t tests indicated that there were no statistically significant 
differences between SQF and NSQF groups of students based upon pre to post-intervention scores 
on both critical thinking measures.  Simucases® results for the NSQF group showed improvement 
in pre to post-intervention scores (M = 5.1250, SD = 13.6912) which was slightly higher than the 
SQF group (M=3.833, SD = 22.0434), but was not statistically significant (p = .8411).  CCTST 
results for both groups showed a slight worsening in pre to post intervention scores with the NSQF 
group (M = -2.63, SD = 4.84) with a slightly smaller decline than the SQF group (M=-2.89, SD = 
4.81), but again with the difference not being statistically significant (p = .544).  Further analysis 
of individual subsections on the CCTST and Simucases® for all participating first semester 
students also showed no statistically significant differences between NSQF and SQF groups. See 
Tables 2 and 3 for results.  
 
Table 2 

Results of Simucase® for First Semester On-Site Students 

 NSQF 

(n=16) 

SQF 

(n=18) 

 

Y1 Simucase® results M SD M SD p-value 

Pre-test Scores 24.375 14.8767 33.1111 16.8344        .1207                   

Post-test Scores 29.5000 15.9917 36.9444 17.6284        .2085                   

Overall Score Difference 5.1250 13.6912 3.8333 22.0434        .8411                   

Case History 3.0000 26.9592 -1.0556 29.1981         .6780 

Collaborators 7.5000 24.0139 14.1667 35.4903         .5312 

Hypothesis 14.2857 37.7964 12.5000 35.3553         .9261 

Assessment/Treatment -3.1250 22.8849 11.5556 36.2900         .1742 

Diagnosis/Progress  10.2500 44.7966 -0.7222 49.0112         .5025  

Recommendations 6.2500 57.3730 0 68.5994         .7767  

Note: Results based upon two sample t tests and paired t test 
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Table 3.  
 
Results of CCTST for First Semester On-Site Students 
 
 NSQF 

(n=8) 

SQF 

(n=9) 

 

Y1 CCTST results M SD M SD p-value 

Pre-test Scores 20.00 2.39 20.11 3.18 0.468 

Post-test Scores 17.38 4.17 17.22 5.52 0.525      

Overall Score Difference -2.63 4.84 -2.89 4.81 0.544       

Induction -1.00 1.60 -1.67 1.58 0.798 

Deduction -1.38 1.19 -0.56 2.65 0.210 

Analysis 0 1.20 -0.78 1.92 0.835 

Inference -0.75 1.83 -0.67 1.58 0.461 

Evaluation -1.13 1.25 -1.56 1.88 0.708 

Note: Results based upon two sample t tests and paired t test 
 
Using paired t tests, all 3 participating fourth semester students who received SQF, also did not 
demonstrate statistically significant differences on pre to post scores on both critical thinking 
measures. Simucases® results show a slight decline in pre to post intervention scores with pretest 
scores (M = 66.33, SD = 8.76) higher than posttest scores (M = 62.67, SD = 9.77) but not with any 
degree of statistical significance (p = .879). Similarly, CCTST results show a slight decline in pre 
to post intervention scores with pretest scores (M = 18.67, SD = 3.51) higher than posttest scores 
(M = 16.00, SD = 4.58), but again without any degree of statistical significance (p = .827). 
 
Student Post-Survey Ratings. Seventeen out of 20 students (11/12 SQF students and 6/8 NSQF 
students) completed a post-survey rating their supervisory experience. One of the 6 participating 
NSQF students did not respond to one of the survey questions (question 9); therefore, total sample 
size for survey completion was 16 students. However, in the breakdown by question, all of the 
questions other than question 9 had a sample size of 17. Data collected from responses to post-
survey ratings included both first and fourth semester students. Results from two sample t tests 
indicated that there were statistically significant differences between SQF and NSQF groups of 
students based upon post-intervention survey ratings with SQF students rating their experience 
higher (M = 54.55, SD = 5.11) than the NSQF students (M = 45, SD = 9.49) (p = .04). Table 4 
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shows that there was a statistically significant difference in all but 3 of the individual questions. 
Questions pertaining to self-reflection (Question 1), use of higher level supervisory questioning in 
stimulating critical thinking (Question 7), and overall effectiveness of the supervisory method used 
(Question 12) each showed the strongest statistically different ratings (p = .017). with the SQF 
students rating their experience higher than the NSQF group. Questions pertaining to strengthening 
clinical competence (Questions 5 and 8) and use of supervisory questions that required problem 
solving client performance (Question 4) were not statistically different between SQF and NSQF 
groups.  
 
Ratings by Supervisor. Descriptive statistics summarized in Table 5 show the breakdown by rater 
and supervisor regarding the percentage of videos that met both criteria (X and Y). 
 
Rater Validity. A chi-square test of independence was performed to examine the association 
between when raters 1, 2, and 3 identified a video as SQF by criterion Y and when it was intended 
to be SQF. The association between these variables was significant X² (1, N = 194) = 102.25, p < 
.0001.   Chi square test of independence was performed to examine the association between when 
raters 1, 2, and 3 identified a video as SQF by criterion X and when it was intended to be SQF. 
The association between these variables was significant X² (1, N = 194) = 113.02, p < .0001.  
 
The same chi-square tests of independence were performed specific to rater 4. Results revealed 
that the association between identifying a video as SQF by criterion Y and when it was intended 
to be SQF was significant X² (1, N = 23) = 6.66, p = .0099. The association between rater 4 
identifying a video as SQF by criterion X and when it was intended to be SQF was also significant 
X² (1, N = 23) = 13.55, p = .0001.  
 
Intra-Rater Reliability. Table 6 shows that there was agreement between coding videos as (1) 
“yes” for SQF by both criteria (X and Y) or (2) “no” for SQF by both criteria (X and Y) across 
each of the 4 raters.  
 
A Kappa value was calculated to determine the agreement between when raters 1, 2, and 3 
identified a video as SQF by criterion X and when by criterion Y. The value for Kappa was .7533, 
indicating a substantial level of agreement.  The value was significantly different from zero (p < 
.0001). In terms of rater 4, the value for Kappa was .7416, also indicating a substantial level of 
agreement. Again, the value was significantly different from zero (p = .0002). 
 
 

 

 

 

 

Table 4 
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Supervisory post-survey results.  
 

 
 Note:*indicates significant a p-value.  p-value reflects results from two sample t tests with a 
significance set at .05. 
**The NSQF n = 5 for question 9. As such, the NSQF Total M and Median were only able to be 
conducted on 5 of the NSQF surveys, so n = 5 for these values as well 
 
Table 5. 

 
NSQF 

n=6 

SQF 

n=11 

  

Survey M SD M SD p-value 

1  3.667 0.816 4.636 0.505 .017* 

2  4.000 0.632 4.727 0.467 .019* 

3  3.833 0.753 4.545 0.522 .039* 

4  3.833 0.983 4.636 0.505 .055 

5  3.833 0.983 4.182 0.751 .236 

6  3.500 0.837 4.455 0.688 .022* 

7  3.667 0.816 4.636 0.505 .017* 

8  3.667 0.816 4.273 0.905 .093 

9** 3.000 0.894 4.364 0.505 .037* 

10  3.833 0.753 4.636 0.505 .026* 

11  3.833 0.983 4.818 0.405 .033* 

12  3.667 0.816 4.636 0.505 .017* 

Total M** 45 9.49 54.55 5.11 .044* 

Total Median** 42  56  .060 
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Percentage of videos identified by raters as SQF by both criteria (X and Y)   

 NSQF  

On-Site Supervisors 

(n = 2)   

SQF  

On-Site Supervisors 

(n = 3) 

SQF  

Off-Site Supervisors 

(n = 4) 

 A B Total C D E Total F G H/I Total 

Rater 

1 

0% 

(0/2) 

6% 

(1/18) 

5% 

(1/20) 

69% 

(9/13 

77% 

(10/13) 

100% 

(12/12) 

82% 

(31/38) 

33% 

(1/3) 

100% 

(2/2) 

n/a 

(0/0) 

60% 

(3/5) 

Rater 

2 

0% 

(0/2) 

0% 

(0/18) 

0% 

(0/20) 

75% 

(9/12) 

100% 

(11/11) 

100% 

(12/12) 

91% 

(32/35) 

75% 

(3/4) 

100% 

(3/3) 

0% 

(0/1) 

75% 

(6/8) 

Rater 

3 

0% 

(0/2) 

0% 

(0/19) 

0% 

(0/19) 

38% 

(5/13) 

86% 

(12/14) 

92% 

(11/12) 

72% 

(28/39) 

33% 

(1/3) 

100% 

(3/3) 

50% 

(1/2) 

63% 

(5/8) 

Total 

1,2,3 

0% 

(0/6) 

2% 

(1/55) 

2% 

(1/61) 

61% 

(23/38) 

87% 

(33/38) 

97% 

(35/36) 

81% 

(91/112) 

50% 

(5/10) 

100% 

(8/8) 

33% 

(1/3) 

67% 

(14/21) 

Note: Numbers in parentheses reflect the number of videos meeting both criteria (X and Y) 
divided by the total number of videos. 
 
Composite of Rater Validity and Intra-Rater Reliability. Results from descriptive statistics in 
Table 7 show how often raters gave ratings in agreement with the SQF vs NSQF assignment for 
each video (by both criteria X and Y). 
 
 

 

 

 

 

 

 

Table 6.  
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Intra-rater reliability as assessed by labeling a video as SQF or NSQF consistently by both 
criteria  

 Video rated: 
Criterion X: No 
Criterion Y: No 

Video rated: 
Criterion X: Yes 
Criterion Y: Yes 

Total Agreed 

Rater 1 30% 
(19/63) 

56% 
(35/63) 

86% 
(54/63) 

Rater 2 37% 
(23/63) 

60% 
(38/63) 

97% 
(61/63) 

Rater 3 34% 
(23/68) 

49% 
(33/68) 

82% 
(56/68) 

Total 1,2,3 34% 
(65/194) 

55% 
(106/194) 

88% 
(171/194) 

 
 
Table 7.  

Composite of rater validity and intra-rater reliability 

 NSQF Assignment SQF Assignment Total Matched Videos that 

Agree with SQF/NSQF 

Assignment 

Criterion X: No 

Criterion Y: No 

Criterion X: Yes 

Criterion Y: Yes   

Rater 1 70% 

(14/20) 

79% 

(34/43) 

76% 

(48/63) 

Rater 2 100% 

(20/20) 

88% 

(38/43) 

92% 

(58/63) 

Rater 3 86% 

(18/21) 

70% 

(33/47) 

75% 

(51/68) 

Total 

1,2,3 

85% 

(52/61) 

79% 

(105/133) 

81% 

(157/194) 

 

Inter-Rater Reliability. A Kappa value was calculated to determine the agreement between 
rater 4 and raters 1, 2, and 3 for scoring videos. The value for Kappa was .4773, indicating a 
moderate level of agreement.  The value was significantly different from zero (p = .0221).  
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Post-Hoc Power Analysis. A post hoc statistical power analysis was performed to determine what 
sample size would be needed to reach statistical significance. Simucases® results for an N= 34 
with NSQF and SQF group M = 5.1250 and M = 3.833, respectively, and a SD = 18.33 revealed a 
power of .055. CCTST results for an N= 17 with NSQF and SQF group M = -2.63 and  M = -2.83, 
respectively, and a SD = 4.671 revealed a power of .051 , With an alpha = .05 and power = 0.80, 
the projected sample size needed for Simucases® was N = 6322 and for CCTST was N= 17128. 
 

Additionally, a standard power analysis was performed to determine what sample size, given a 
similar standard deviation in scores, would detect a difference between a group mean of 10 and 5 
(one group scores 5 points higher than the other). Standard deviations similar to those revealed by 
the study results were used.  For Simucases®, a standard deviation of 20 was used.  For CCTST, 
a standard deviation of 5 was used for the power calculation.  For Simucases®, the projected 
sample size was N = 506 and for CCTST was N= 34.  
 

Discussion 
 
Impact of SQF on Assessments of Critical Thinking. The ability to use critical thinking within 
the clinical setting is seen as necessary and essential to providing evidence-based diagnostic and 
treatment services (Barrett et al., 2018; Procaccini et al., 2016).  As such, clinical educators are 
challenged with the responsibility of establishing a stimulating teaching-learning environment 
such that critical thinking is developed. Current available evidence within the scope of clinical 
education has underscored the complexities surrounding effective clinical teaching methodologies, 
specifically those that intend to develop critical thinking skills (Kavanagh & Szweda, 2017; 
Procaccini et al., 2016). Recent changes to training requirements for speech-language pathologists 
and audiologists engaging in clinical teaching have highlighted the need for systematic and 
evidence-based methods of clinical teaching. Although many different models of clinical teaching 
have been presented within the literature in disciplines outside of speech-language pathology and 
audiology, few have been systematically investigated within the clinical teaching-learning 
environment of speech-language pathology. Clinical educators are challenged with selecting a 
clinical teaching method but also determining its effectiveness. 
 
The aim of this study was to determine whether or not the SQF model of supervision stimulated 
critical thinking in graduate level speech-language pathology students within the clinical teaching-
learning environment. The researchers hypothesized that students who were provided with the 
SQF model of supervision would score higher than students who received the NSQF style of 
supervision on the selected critical thinking measures. Overall findings of the present study did 
not support improvements in critical thinking as measured by scores on the CTTST and Simucase® 
clinical simulations when comparing SQF and NSQF groups. Additionally, results also did not 
support improvements in critical thinking for fourth semester students as measured on pre to post 
scores on Simucase® clinical simulations and the CCTST. The failure to reach statistical 
significance could be interpreted that SQF does not have a statistically significant effect on critical 
thinking. However, as noted below in the limitations section, multiple confounding variables have 
likely limited the negative predictive value of this study. Unfortunately, the results of this study 
cannot be compared to previous existing studies investigating the use of SQF on critical thinking.  
To date, this is the first pilot study either within or outside the scope of communication disorders 
that has specifically investigated SQF and its effect on critical thinking. However, Nottingham and 
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Henning (2014) provides some preliminary support that SQF has the potential to assist students in 
several different areas of clinical practice (e.g. clinical reasoning, clinical skills etc.) based on 
feedback methods. The researchers of this study concluded that the SQF model provides guidelines 
for clinical instructors in athletic training on how to provide effective feedback to students based 
on adjusting feedback methodologies according to the level of the learner. For example, providing 
more corrective feedback to novice learners and more directive feedback to advanced learners. 
Theoretically, conscious adjustment of feedback methods according to the level of learner may, in 
part, support the development of critical thinking.  
 
Student Preferences and Impact of SQF on Student Engagement. External evidence has 
supported that students prefer a clinical teaching-learning environment that is positive, 
encouraging, and thought-provoking. Thrasher, Walker, and Weidner (2018) found that newly 
credentialed athletic trainers preferred preceptors who were encouraging them to make clinical 
decisions and perform clinical skills. Burningham, Deru, and Berry (2010) emphasized the 
importance of responsiveness to students actively engaging students in the clinical teaching-
learning environment. The results of this study showed that students preferred the SQF model over 
the NSQF model based on post-intervention survey ratings (p= .04), providing some support that 
the supervisory method used with the SQF group was not only different than that used with the 
NSQF group but also gauged to be superior. First semester graduate students who participated in 
the SQF supervision group related increased clinical confidence and the ability to self-reflect as 
compared to students in the NSQF group (see Table 4). Interestingly, the SQF group also rated the 
overall effectiveness of the supervisory method (Question 12) higher than the NSQF group (p= 
.017), again providing some support for not only a difference in supervisory method between the 
groups but also a preference for the SQF method.  These results may provide evidence that some 
of the protocols within the design of the study, such as more conscious effort on the part of the 
clinical educator to ask stimulating questions and a routine, designated time to do so, may stimulate 
student engagement and self-efficacy. Similar to other studies that correlate perceptions of 
effective clinical teaching characteristics with stimulating student involvement (Smith et al., 
2011), the SQF students may have perceived a higher level of engagement in the learning process 
and thus felt the SQF model to be more effective overall. This gives credence to the use of strategic 
questioning methodologies, such as the SQF model, in the scope of clinical education.  Last, 
evidence suggests that the ability to self-reflect is integral to critical thinking processes 
(Ghanizadeh, 2017; Kuiper, 2002). The SQF group felt their supervisory method facilitated self-
reflection to a greater degree than the NSQF group. Use of strategic questioning models may 
stimulate self-reflection (or at least perceived self-reflection) and by extension critical thinking. 
An additional clinical implication for future investigation may be to reinforce self-reflection by 
encouraging students to write down and reflect on strategic questions asked by their clinical 
educator.  
 
Ratings by Supervisor. Results showed some variability in video ratings of SQF and NSQF styles 
across raters and supervisors which may provide some information on the consistency at which 
SQF was being implemented. While an “incorrect” rating of a video as being NSQF when it was 
intended to be SQF may be considered an inaccuracy on the part of the rater, it may also reflect 
how consistently the supervisor was actually implementing SQF. Another review of Table 5 will 
reveal that while rater 3 consistently rated all of the on-site SQF Supervisors lower than raters 1 
and 2, it will also show that Supervisor C consistently was rated by all three raters lower than 
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Supervisors D and E. Consistent with these results, the lowest rating was of Supervisor C by rater 
3. 
 
In terms of off-site supervisors F, G, H/I, there was wide variability in video ratings across raters 
ranging from 33% to 100% with regards to whether or not SQF was being implemented. The 
overall number of video debriefings was substantially less for all off-site supervisors, which may 
have impacted the amount of SQF that the fourth semester students were receiving. In addition, 
supervisors H/I were rated as meeting criteria X and Y in only 33% of the videos; however, 
supervisors H/I submitted the lowest total number of videos at 3. This was still included in the data 
analysis based off of the “intention to treat” approach; however, this may have potentially skewed 
the results.   
 
Number of years of supervisory experience did not appear to influence the accuracy at which SQF 
was being implemented, as supervisor E had the lowest number of years supervisory experience 
of the on-site supervisors (7 years) yet was rated highest by SQF raters. Similarly, supervisor G of 
the off-site supervisors (5 years), was rated highest by raters and had significantly less clinical 
supervisory experience than supervisor F (>20 years). Interestingly, out of the 3 on-site SQF 
trained supervisors, supervisor E had the most previous knowledge and experience of SQF prior 
to the study period. Supervisor E engaged in scholarship activities pertaining to SQF and 
completed a prior SQF training in advance of the study. Supervisors C and D did not complete any 
prior trainings pertaining to the SQF model, although they did engage in some scholarship 
activities pertaining to the model. This may provide some additional evidence that training beyond 
a 4-hour workshop, perhaps more hands-on, is needed in order to attain adequate proficiency in 
using the SQF model. Supervisor E may have also had more engagement and commitment to the 
SQF model given the previous experience and exposure to the model. These findings may 
corroborate existing available evidence that correlate effective supervision outcomes with 
emphasis on training supervisors in the quality of their supervision practices (e.g. feedback, 
appraisal, assessment methods etc.) (Kilminster et al., 2007).  
 
SQF Rater Validity and Reliability. Both SQF criteria, (a) the subjective SQF assessment 
(criterion Y) and (b) the 70% criteria (criterion X), were independently found to have a statistically 
significant correlation to when SQF was intended to be implemented. This provides some evidence 
that the criteria designed on the SQF analysis form used by raters was able to identify when SQF 
was being implemented. Similarly, this also shows that raters that had been trained in SQF were 
able to accurately identify when SQF was being used.  
 
Results from descriptive statistics in Table 6 show that the raters were largely consistent with 
regards to their global subjective assessment of whether SQF was being implemented matching 
with the assessment of whether SQF was being implemented based on the 70% criteria. This was 
consistent across all three raters. Furthermore, Kappa values indicated substantial agreement for 
all four raters between criterion X and criterion Y. This indicates that a quick yes/no question about 
whether SQF was being used consistently agreed with the more detailed 19 item questionnaire. 
This may have implications for future studies as a simpler rating system may facilitate studies with 
a larger sample size 
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Results from descriptive statistics in Table 7 combined the agreement factor discussed in Table 6 
with whether those videos that matched both criteria (X and Y) also agreed with the SQF 
assignment that was intended. This again shows that not only was each rater internally consistent 
in their assessment of video’s SQF vs NSQF status, but that this assessment was typically in 
agreement with the SQF assignment. With the exception of rater 1, it does appear that the raters 
identified the NSQF videos “correctly” slightly more consistently than the SQF videos. 
Essentially, raters 2 and 3 had a higher specificity (identifying true negatives) than sensitivity 
(identifying true positives). 
 
Lastly, for the purposes of assessing the inter-rater reliability of raters 1, 2 and 3, rater 4 reviewed 
some of the videos that each of the other raters had previously rated. The Kappa value of .4773 
indicates only a moderate level of agreement, although still statistically significant. Rater 4 is 
considered an expert in SQF with far more experience with SQF than raters 1, 2, and 3. It is 
certainly possible that as an expert and SQF developer, rater 4 may have had more stringent criteria 
when rating videos. The lack of a higher level of agreement does raise some concerns that raters 
in future studies may need more extensive training in SQF prior to assessing videos. The sample 
size for rater 4 was rather small (n=23), and it is certainly possible that a larger sample size may 
have given a better assessment of the level of agreement between rater 4 and the other raters. 
 
Limitations 
 
Several limitations to the overall study design may have contributed to the results of the study. 
Timing may have adversely impacted scores on critical thinking measures. Post-intervention 
completion of the CCTST and Simucase® clinical simulations occurred on the final day of the 
semester, just prior to winter break. Students may not have been fully engaged and did not take 
the time to thoughtfully complete post-treatment assessments due to eagerness to complete the 
semester. Additionally, proficient critical thinking has been cited in the literature to require time 
and practice. Given that the study was completed in the duration of only 1 semester, students may 
not have been given enough time to fully develop their critical thinking skills. Further studies 
investigating the effects of SQF when implemented for longer time periods (possibly at the 
beginning and end of graduate program) are needed. Due to difficulties finding dedicated time to 
record SQF debriefings, externship supervisors completed substantially less video debriefings than 
on-site supervisors. This may provide some insight into the need for further research on the length 
and frequency of SQF debriefings and also exposed some of challenges regarding allotting 
dedicated time to clinical teaching.  
 
Results also showed some variability in video ratings of SQF and NSQF styles across raters and 
supervisors which provides some insight into the need for better standardization in training and 
inter-rater reliability measures to ensure SQF is actually being implemented. Despite participating 
in a 4-hour hands-on SQF workshop, supervisors had limited opportunity to engage in direct 
practice with students using the SQF model prior to participating in the study.  More hands-on 
training over the course of several days with the achievement of a minimal level of proficiency in 
the SQF model may be necessary to ensure that supervisors are engaging in the appropriate use of 
the model.   In addition, there was a delay of approximately 4 weeks between the SQF training and 
the opportunity to engage in the SQF model during the study that may have impacted the 
supervisors’ ability to effectively use the SQF model when interacting with the students. Lastly, 
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the raters were charged with identifying whether or not SQF was being implemented; however, 
they were not charged with assessing the quality of the SQF (e.g. amount and variety of higher 
level questioning) being implemented which may provide further insight into the study’s results. 
 
Although the CCTST is designed to engage the test-taker's critical thinking skills and is intended 
to be discipline-neutral, it may not be sensitive to the critical thinking abilities necessary in the 
clinical setting with CSD students.  Use of a test of critical thinking specifically designed for CSD 
students should be considered in future investigations.  Similarly, although Simucase® clinical 
simulations address more discipline specific critical thinking skills, use of students’ scores on the 
Simucase® clinical simulations may not correlate well with more general critical thinking abilities.  
Additionally, the selected Simucase® clinical simulations were limited to the specific disorder 
areas of speech-language pathology and for some students, may not have been specific to the 
clinical assignments at the respective clinical practicum sites. It may be possible that students did 
not show over-arching changes in critical thinking and may have acquired knowledge and skills in 
the specific clinical area practiced for that semester. Further research into selecting and measuring 
critical thinking within the clinical teaching-learning environment is necessary.    
 
An additional limitation may have been the randomization procedures selected. First semester 
study participants were randomized to SQF and NSQF groups prior to pre-test completion of the 
critical thinking measures. Given that the results revealed that the SQF group was close to reaching 
statistical significance on the pre-test Simucase® clinical simulations when comparing to the 
NSQF group, randomization after the pre-test period may have assisted with improving overall 
randomization across both groups.    
 
Last, unfortunately due to the size of the graduate cohort, the sample size of this study was small. 
Post-hoc power analyses provided confirmation of the limitations in sample size and study power.  
Recruitment of a larger number of students and supervisors across several university graduate 
programs would certainly yield a higher sample size, stronger study power, and greater external 
validity. The clinical settings were also limited in this study, which reduces the ability to generalize 
the implementation of SQF across a variety of clinical settings.  
 
Conclusions 
 
The SQF model of supervision was developed within the scope of athletic training in order to 
provide a structural framework for clinical teaching. The theoretical underpinnings of the SQF 
model align with a developmental view of acquiring critical thinking skills such that the level of 
supervision, questioning, and feedback provided is gradually scaffolded to the needs and skill level 
of the learner. The implementation of the SQF model in disciplines outside the scope of athletic 
training is gaining appeal among clinical educators due to its potential for stimulating critical 
thinking. However, the generalizability of the SQF model to clinical teaching-learning contexts 
within speech-language pathology and audiology has not been formally investigated.  
 
To date, this is the first small pilot study investigating the effects of the SQF model on stimulating 
critical thinking in the clinical teaching-learning environment. Overall results from this 
preliminary study indicated that the SQF model of supervision did not appear to influence the 
outcomes on the CCTST or SimuCase® clinical simulations. However, critical appraisal of the 
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study’s limitations has provided great insight into how clinical educators may improve the design 
of future research investigations involving the use of SQF and its effect on developing critical 
thinking in learning clinicians. Given the limited research available in the use of systematic clinical 
teaching methodologies such as SQF, it is important to provide information on how future research 
investigations may be designed to optimize external validity. Additional considerations for future 
directions of research may include investigating questioning specificity and frequency and its 
effects on discipline specific and discipline neutral critical thinking skills. The study also exposed 
some of the potential challenges of ensuring appropriate SQF training and implementation, 
effectively assessing critical thinking in the clinical setting, and time commitments needed for 
clinical teaching. In addition, students who received the SQF model preferred this model over 
those that did not receive SQF, which may provide evidence that students want to be actively 
engaged in the supervisory process through strategic questioning methods. Further investigation 
of the effects of SQF model on students’ critical thinking is warranted using larger sample sizes 
across a variety of clinical teaching-learning settings.  
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Appendix A  

SQF analysis form 

Instructions:  

1. Log on to Mediasite with your Username and Password. 
2. Complete the information regarding the SQF Rater #, Title of Video, and Date of 

Analysis. 
3. Watch and review the video until you have achieved sufficient data to complete the SQF 

Analysis Form.  
4. Complete the SQF Analysis Form. 

***Please be certain to complete the SQF Rater Form during and immediately following 
the viewing of each video (Watch 1 video and then complete 1 form, then move to the 
next video). 
________________________________________________________________________ 

SQF Rater #:  
Title of Video : 
Date of Analysis: 

Please check the boxes that apply to your observation: 

 Supervisor asked most questions at the student’s developmental level 
 Supervisor intentionally structured the level of questioning to the knowledge, skill, 

and motivational level of the student 
 Supervisor focuses on providing mostly general comments to student about the session as 

a whole, such as, “pretty good”,  “I think things went well”, “ that was appropriate”  
 Supervisor provided feedback immediately or delayed, based on the situation and 

content 
 Supervisor used a mixture of feedback that focuses on clinical skills/knowledge and 

clinical decision making as well as professional development. 
 Supervisor provided adequate pause time to permit the student to respond 
 Supervisor provided a balance of general and specific feedback 
 Supervisor posed a series of questions that targeted differing types of knowledge so 

that the student is required to utilize progressively higher order thinking processes 
 Supervisor used the majority of the interaction to verbally teach concepts 
 Supervisor asked some questions above the student’s developmental level to stimulate 

critical thinking 
 Supervisor clearly set the “situation” by addressing the “task” discussed with the 

student  
 Supervisor’s verbal feedback is consistently optimistic across all clinical interactions and 

situations 
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 Supervisor’s verbal feedback is negative 
 Supervisor appropriately matched level of question with student’s development 

level 
 Supervisor asked higher level critical thinking questions such as “how?”, “why?”, and 

“what if…” appropriate to the situation and to the skill level of the student 
 Supervisor facilitated student reflection on decisions made and actions taken and 

consequences or implications.  
 Supervisor implemented a mainly directive teaching style across most clinical 

interactions and situations 
 Supervisory meeting time was adequate for the student’s needs 
 Supervisor’s responses and feedback are fluid to the situation 

 
Bolded: SQF  Italicized: Repetitive SQF   
*Need 70% (8/11 SQF to fulfill SQF criteria) 

 

Do you feel SQF was implemented?  Yes     No   Why? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

Please write down the questions that the supervisor asked.  

1.________________________________________________________________________ 
2.________________________________________________________________________ 
3.________________________________________________________________________ 
4.________________________________________________________________________ 
5.________________________________________________________________________ 
6.________________________________________________________________________ 
7.________________________________________________________________________ 
8.________________________________________________________________________ 
9.________________________________________________________________________ 
10._______________________________________________________________________ 
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Appendix B  
 
Supervisory post-survey 

 
SUPERVISORY SURVEY 

 
Who was your supervisor for the Fall 2015 Semester? 
_____________________________________________________________________________ 
1. The supervisory model used by my supervisor facilitated self-reflection on decisions made, 

actions taken, and implications related to my clinical case. 
       Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree           
 
2. The supervisory model used by my supervisor challenged me to think critically about my 

clinical case. 
Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 

3. The supervisory model used by my supervisor challenged me to synthesize information 
      from my coursework when developing my client’s goals and objectives in therapy. 
      Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 
 4.  The supervisory model used by my supervisor included questions that required the use  
     of problem solving skills to evaluate my client’s performance in therapy. 
       Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 
5. The supervisory model used by my supervisor made me feel increasingly competent  
       with my clinical skills as the semester progressed. 
       Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 
6. The supervisory model used by my supervisor required me to utilize progressively higher 

order thinking processes. 
Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 

7. The supervisory model used by my supervisor incorporated higher level critical thinking 
questions, such as “how?”, “why?”, and “what if…” appropriate to the situation and to my 
skill level. 

     Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 

8.  The supervisory model used by my supervisor was an effective in strengthening my clinical 
competence. 

     Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 

 
9. The supervisory model used by my supervisor increased my confidence as a clinician. 
 Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
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10. The supervisory model used by my supervisor increased my preparation for my therapy 
sessions. 

     Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 

11. The supervisory model used by my supervisor helped me to effectively evaluate my clinical 
strengths and weaknesses. 

     Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 

12.   The supervisory model used by my supervisor was an overall effective method of 
supervision. 
Strongly Agree         Agree            Neutral               Disagree             Strongly Disagree 
 
Why? 
______________________________________________________________________________
______________________________________________________________________________ 
 
Please feel free to comment on your supervisor’s model of supervision (e.g. what you liked, 
disliked, felt was helpful etc.): 
 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
__________________________________________________________________________ 
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Appendix C   

Demographic data for participating on-site and off-site clinical supervisors. 

 On Site Clinical Supervisors 
n= 5 

Off-Site Clinical 
Supervisors 

n=4 
 NSQF 

 n=2 
SQF 
n=3 

SQF 
n=4 

Supervisor A B C D E F G H/I 

Clinical Supervision 
Experience (years) 

>30 14 30 25 7 >20 5 4 / 
>1 

Licensed & Certified  
(years) 

40 17 37 27 9 29 14 11/6 

License (L) & Teaching 
Certification (T) Status 

L&T L&T L&T L&T L L T T/T 
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Appendix D  

Demographic data for participating first and fourth semester graduate students. 

 First Semester Students 
n=17 

Fourth Semester 
Students n=3 

Clinical Practicum 
Setting 

On-Site University Speech & 
Hearing Clinic 

n=17 

Off-Site 
Externship 

School n= 2 
Medical n=1 

 SQF 
n=9 

NSQF 
n=8 

SQF 
n=3 

 M   SD M  SD M 
 

SD 

Age (years) 22.22 .63 22.25 .83  23.33 .47 
GPA 3.87 .10 3.70  .16 3.72 .15 
GRE 290.44  9.44 292.38 3.53 294 2.16 
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Appendix E 

Results of the CCTST and Simucase® for Fourth Semester Off-Site Students 

 Pretest Posttest  

Y2 CCTST and 

Simucase® 

M SD M SD p-value 

Simucase® (n=6) 66.33 8.76 62.67 9.77 0.879 

CCTST (n=3) 18.67 3.51 16.00 4.58 0.827      
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