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Abstract
Clinical education rotations typically involve an initial training phase followed by super-
vised clinical practice. However, little research has explored the separate contributions of 
each component to the development of student confidence and treatment fidelity. The dual 
purpose of this study was to compare the impact of clinical training format (synchronous 
vs. asynchronous) and education model (traditional vs. collaborative) on student confidence 
and treatment fidelity. Thirty-six speech-language pathology graduate students completed 
this two-phase study during a one-term clinical rotation. Phase 1 investigated the impact of 
training condition (synchronous, asynchronous guided, asynchronous unguided) on student 
confidence and treatment fi delity. Phase 2 ex plored th e impact of education model (tra-
ditional vs. collaborative) on student confidence and treatment fidelity. Treatment fidelity 
was measured at the conclusion of Phases 1 and 2. Students rated their confidence at six-
time points throughout the study. Our results indicate that training condition did not dif-
ferentially impact student confidence or treatment fidelity; however, education model did: 
students in the collaborative education model reported increased confidence compared to 
students in the traditional education model. Students in the collaborative education model 
also trended towards having higher treatment fidelity than students in the traditional educa-
tion model. These results demonstrate that pre-clinical trainings can be effective in several 
different formats provided they cover the discrete skills needed for the clinical rotation. 
While preliminary, our results further suggest that students may benefit from working with 
peers during their clinical rotations.

Keywords Asynchronous training · Clinical education · Peer-assisted clinical education · 
Student confidence · Synchronous training · Treatment fidelity
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Introduction

The allied health professions use supervised clinical rotations to help graduate students 
transfer academic knowledge into clinical practice. Clinical rotations are foundational to 
the development of independent practitioners as didactic coursework alone is insufficient to 
teach students all the skills needed for clinical practice (e.g., Pauly-O’Neil & Prion, 2013; 
Rapillard et al., 2019). To bolster a student’s clinical skills in the areas directly related to a 
particular rotation, clinical educators often conduct structured trainings before the clinical 
rotation. These pre-clinical trainings are delivered in a variety of formats including syn-
chronously or asynchronously (Maloney et al., 2013; Sinclair et al., 2016). After training, 
students engage in supervised clinical practice, which involves students working individu-
ally with a clinical educator (i.e., the traditional education model) or in groups (i.e., a type 
of collaborative education model) to provide client care (Barrett et al., 2021; Beveridge & 
Pentland, 2020; Lekkas et al., 2007). Yet, research on the structure of the initial pre-clinical 
training and the type of education model that result in the highest student competence and 
confidence is limited (Sinclair et al., 2016; Markowski et al., 2021). This study adds to the 
current literature by separately assessing the impact of pre-clinical trainings and the type 
of clinical education model on student confidence and treatment fidelity within the context 
of speech-language pathology (SLP) graduate student education; moreover, the results pro-
vide important insights for how to prepare allied health students more generally for clinical 
practice.

Pre‑clinical training

Theoretical models of clinical education recommend that students engage in an orienta-
tion or training prior to the start of their clinical rotation (e.g., Anderson, 1988; Miller, 
1990; Stoltenberg & McNeill, 2011). These trainings are often delivered synchronously 
and require students to demonstrate the skills needed for the clinical rotation, often through 
simulation (Barnard et al., 2011; Donaldson, 2015; Finch et al., 2013; Medina et al., 2008; 
Pauly-O’Neil & Prion, 2013). Students who participate in such synchronous trainings dem-
onstrate greater confidence and higher levels of competency than their untrained counter-
parts (Barnard et al., 2011; Medina et al., 2008). When implemented correctly, these inten-
sive, multi-day pre-clinical trainings yield similar competency levels as an entire clinical 
rotation (Cunningham et al., 2016). Unfortunately, synchronous trainings are often limited 
by the availability of resources at a given placement (Chang et  al., 2014; Iverson et  al., 
2021; Major et al., 2020).

Asynchronous trainings are a flexible alternative to resource intensive synchronous 
trainings (Sinclair et al., 2016). Across several health professions, asynchronous trainings 
have been shown to be equivalent to synchronous education and more effective than no 
instruction (Chang et al., 2014; Cook et al., 2008; Iverson et al., 2021; Major et al., 2020; 
Sinclair et al., 2016), particularly when they include frequent instructor and peer interac-
tions (Swan, 2003) and engaging content (Chen et al., 2006; Maloney et al., 2013). Many 
asynchronous trainings are developed and guided by clinical educators. Yet, students also 
access educational resources available through online social media sites (e.g., YouTube; 
Sutherland & Jalali, 2017) to augment their clinical knowledge (Boster & McCarthy, 
2018). Unfortunately, empirical or observable outcomes resulting from these unguided 
social media searches are lacking (Sutherland & Jalali, 2017), as are those stemming 
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from asynchronous trainings developed by clinical educators. Thus, additional research is 
needed to investigate the impact of pre-clinical training formats, including social media 
resources, on clinical skill development using empirical measures such as a skills checklist 
during a simulation.

Clinical education model

The most frequently used education model in the allied health disciplines is the traditional 
education model. The traditional education model involves one student providing services 
under the supervision of one clinical educator (e.g., Barrett et al., 2021; Beveridge & Pent-
land, 2020; Sheepway et al., 2011). Alternatives to the traditional model are collaborative 
education models. There are several types of collaborative education models, however, the 
“2:1” model is the most common within many allied health professions (though see nurs-
ing’s use of Dedicated Education Units; Markowski et  al., 2021). In the 2:1 model, two 
students work together to provide supervised services to one client under the supervision 
of one clinical educator (Barrett et al., 2021; Markowski et al., 2021; Sevenhuysen et al., 
2017; Sheepway et al., 2011). This collaborative education model stems from peer-assisted 
learning (Henning et  al., 2008; Markowski et  al., 2021), which draws heavily on social 
learning theory (Bandura, 1977) and constructivism (Kalina & Powell, 2009; Vygotsky, 
1962). The goal of the collaborative model is for students to learn from their peers in addi-
tion to the clinical educator (Markowski et al., 2021).

Multiple reviews across the healthcare disciplines have found that the traditional and 
collaborative education models produce largely similar student outcomes with proper clini-
cal educator training (Briffa & Porter, 2013; Henning et  al., 2008; Lekkas et  al., 2007; 
Sevenhuysen et  al., 2017). However, these reviews highlight the overreliance on student 
participants to report on their own performance as the primary outcome measure (Briffa 
& Porter, 2013; Lekkas et al., 2007; Markowski et al., 2021; Secomb, 2008). These self-
reported outcome measures focus on student confidence, also referred to as self-efficacy 
(e.g., Bandura, 1977; de Diego-Lázaro et  al., 2020; Meyer & Sternberger, 2005), which 
broadly relates to a student’s belief in their ability to execute a particular skill (Bandura, 
1977; Gottlieb et  al., 2022). It is important to measure confidence because confidence 
influences behaviors in ways that are difficult to predict based on empirical data alone and 
being underconfident or overconfident is problematic for quality client care (Gottlieb et al., 
2022). However, confidence ratings should be interpreted with caution as confidence is 
not always a good predictor of competence (Clance & Imes, 1978; Dunning, 2011; Eva & 
Regehr, 2005, 2011). Notably, studies that include empirical outcomes of student perfor-
mance show a slight advantage of collaborative models over traditional models (DeClute 
& Ladyshewsky, 1993; Iwasiw & Goldenberg, 1993). This nuance in the literature neces-
sitates a comparison of how a 2:1 collaborative model compares to the traditional model 
when empirical performance and confidence are both measured.

Present study

Speech-Language Pathology graduate programs have historically used the traditional edu-
cation model, yet the onset of the covid-19 pandemic promoted the use of a 2:1 collabora-
tive model (ASHA, n.d., 2020a, b; Anderson, 1988; Dudding et al., 2017; Polovoy & Law, 
2020 April; Sheepway et al., 2011). This sudden shift in clinical education practice patterns 
allowed for a direct comparison between the traditional and 2:1 collaborative education 



models. The purpose of this study was to examine the impact of pre-clinical training proce-
dures (synchronous vs. asynchronous) and educational model (traditional vs. collaborative) 
on student treatment fidelity (an empirical measure of student performance) and confidence 
within the context of speech-language pathology graduate student education.

The study was divided into two phases mirroring a typical clinical rotation. In Phase 1, 
we compared student treatment fidelity and confidence across three pre-clinical trainings: 
a synchronous lecture, an asynchronous guided lecture developed by a clinical educator, 
and an asynchronous unguided video from social media. In Phase 2, we compared stu-
dent treatment fidelity and confidence across th e traditional and collaborative education 
models. We hypothesized that by the end of Phase 1, students in the synchronous training 
condition would experience similar levels of confidence and treatment fidelity as students 
who watched an asynchronous training designed and recorded by the clinical educator (i.e., 
asynchronous guided training). We also expected that the synchronous and asynchronous 
guided groups would have increased confidence and treatment fidelity compared to the stu-
dents who watched a freely available social media resource (i.e., asynchronous unguided 
training). By the end of Phase 2, we hypothesized that students participating in the col-
laborative education model would have increased confidence ratings and treatment fidelity 
compared to students in the traditional education model. We also hypothesized that student 
confidence would not predict treatment fidelity at the end of Phase 2.

Methods

Participants

Forty-four graduate SLP students (42 female) participated in this study. Thirty-six students 
were quasi-randomly assigned to participate in the study as part of their university clini-
cal practicum experience by a faculty member who’s job responsibilities included assign-
ing students to clinical practicum experiences. Importantly, this faculty member was blind 
to study specifics beyond knowing the protocol involved language treatment in aphasia. 
Therefore, students were assigned to the study like any other placement (e.g., aphasia expe-
rience was needed). An additional eight students volunteered to participate in the study as 
part of the control group. All participants’ demographic data is reported in Table 1. Stu-
dents gave written informed consent and were not compensated for study participation. All 
procedures were approved by Midwestern University’s Institutional Review Board.

Procedure

The general structure of the program, termed “Aphasia Camp”, was consistent for all par-
ticipants and is depicted in Fig.  1 in stages: pre-camp orientation, training procedures 
(Phase 1), supervised clinical practice (Phase 2), and post-camp. The two phases took place 
over nine weeks and were implemented with five separate cohorts (described below). Dur-
ing pre-camp, students attended a brief orientation with the clinical educators to provide 
general information about study logistics (e.g., scheduling) and expectations. No training 
regarding the content of the study occurred during the brief orientation. After the orienta-
tion, students completed their first (T1) of six confidence surveys using the Aphasia Camp 
Confidence Rating Scale (ACCRS; Appendix A).
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Phase 1: pre clinical training

The purpose of Phase 1 was to train students to implement the treatment intervention, Verb 
Network Strengthening Treatment (VNeST). All students were initially provided with clin-
ically relevant readings about aphasia (Helm-Estabrooks et al., 2013, Chapters 3 and 21) 
and assigned to summarize an article (Edmonds et  al., 2009) to promote student under-
standing of the theory behind the treatment intervention. Students were also provided with 
a data sheet that included a copy of the treatment protocol from Edmonds et al. (2009). Stu-
dents were then randomly assigned to one of three didactic only training conditions by the 
last author: synchronous, asynchronous guided, and asynchronous unguided.1 The asyn-
chronous trainings were assigned to different cohorts to minimize contamination effects 
(e.g., sharing videos). This resulted in 50% of students receiving the synchronous training, 
25% the asynchronous guided training, and 25% the asynchronous unguided training.

The synchronous group received one hour of direct training on VNeST from the pri-
mary clinical educator. This training included the clinical educator providing students with 
the treatment’s theoretical background and direct instruction in how to administer VNeST 
(e.g., discussing the steps, providing examples). Students could ask questions of the clini-
cal educator during this training only.

The asynchronous guided training was designed by the primary clinical educator to 
mimic the synchronous training. In the asynchronous guided training, the clinical educa-
tor discussed the theory behind the treatment and administration steps with examples. The 
asynchronous guided training required students to attend to the content for a comparable 
amount of time as the synchronous training; however, students did not have the opportunity 
to ask in the moment questions of the clinical educator.
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Fig. 1  Visual schematic of the training and treatment experiences for both the traditional and collaborative 
cohorts

1 All students also received a second training in Supported Conversation for Adults with Aphasia (SCA; 
Kagan et  al., 2001); however, this paper solely focuses on VNeST due to unbalanced SCA experiences 
between the cohorts.



How does training format and clinical education model impact…

Students assigned to the asynchronous unguided training group watched a freely avail-
able, seven-minute YouTube video on VNeST (Watford, 2017). This video was chosen as it 
represents the type of online media resource students access to familiarize themselves with 
treatment approaches in the absence of guided training from the clinical educator (Boster 
& McCarthy, 2018). The asynchronous unguided training focused on treatment adminis-
tration and did not discuss theory or provide students the opportunity to ask questions. 
The asynchronous unguided training covered all administration steps, except for one item, 
which was removed from scoring (discussed below).

The T2 ACCRS was administered after the students read the assigned readings and 
completed the VNeST training. After completing the training and ACCRS, students dem-
onstrated their knowledge of the VNeST protocol in a simulated learning experience with 
the primary clinical educator; this timepoint is referred to as the initial fidelity check here-
after.2 The primary clinical educator assessed student adherence to the VNeST protocol 
using the VNeST Fidelity Checklist (described below; see Conlon et al., 2020) and pro-
vided synchronous, individualized corrective feedback on performance, though the stu-
dent’s treatment fidelity percentage was not shared. After the initial fidelity check, students 
completed the T3 ACCRS before Phase 2 began.

Phase 2: supervised clinical practice

Once trained, Phase 2 began, which was supervised clinical practice. Phase 2 consisted of 
pre- and post-treatment assessments and VNeST treatment. Three clinical educators were 
involved with treatment supervision, though one primary clinical educator (EJW), super-
vised approximately 75% of the treatment sessions across all cohorts; other clinical educa-
tors were involved in supervision due to scheduling considerations (e.g., illness). Students 
completed the T4 ACCRS midway through treatment, and the T5 ACCRS after treatment 
concluded. The T4 and T53 ACCRS also included self-reflection questions regarding stu-
dent performance in the clinical practicum experience. An analysis and discussion of the 
self-reflection data is beyond the scope of this paper but is planned. After all client contact 
concluded, the primary clinical educator assessed student adherence to the VNeST proto-
col at a final time point via a repeat of the first simulated experience; this is referred to as 
the final fidelity check hereafter. Students completed the T6 ACCRS approximately three 
months after T5.

Clinical education model Cohort assignment to an educational model was dictated by 
ASHA and University changes in regulations at the start of each clinical practicum experi-
ence. This resulted in the first two cohorts being assigned to the collaborative education 
model and the last three cohorts to the traditional education model.

Traditional cohorts Students who participated in the traditional education model provided 
individual and group treatment to one client with aphasia during the study. These students were 
prescribed to provide two hours of individual VNeST therapy and one hour of group therapy 
per day. The individual sessions involved one student working with one client with aphasia. The 

2 Two initial treatment fidelity data points are missing due to video recording errors: one in the asynchro-
nous unguided group and one in the synchronous group. These two participants are excluded from the anal-
yses in Phase 1.
3 One T5 data point from traditional cohort 3 is missing due to a data collection error.



group therapy sessions included three students working with three clients with aphasia using 
methodology unrelated to VNeST. Individual treatment sessions were supervised ~ 40% of the 
time, similar to the typical standard of supervision in the field (Donaldson, 2015; Uhl et al., 
1987), and individualized feedback was given for 30 min each day in a group format. Though 
a group debrief is unconventional in the traditional education model, we used this format due 
to scheduling constraints and similarity of the protocol. Of the three traditional cohorts, only 
traditional cohort 3 saw clients in-person. The three traditional cohorts are treated as a single 
group since our dependent measures of interest, treatment fidelity (F[2,15] = 1.40, p = 0.28) and 
confidence (VNeST: F[2,14] = 0.38, p = 0.688; SLP: F[2,14] = 2.94, p = 0.086), did not differ 
across the three cohorts.

Collaborative cohorts Students who participated in the collaborative education model, which 
was delivered entirely via telehealth, were paired for treatment, and instructed to share and sup-
port each other with all clinical responsibilities. Students in the collaborative cohorts provided 
two hours of individual VNeST therapy per day, alternating who was delivering instruction 
within each session; this resulted in each student directly administering the protocol for approx-
imately one hour per day. Each session was supervised 100% of the time to be consistent with 
speech-language pathology education guidelines at the time. Group therapy was not delivered 
due to technological restraints associated with the initial switch to the telehealth platform. How-
ever, students implemented a brief 10-min SCA protocol in between the two hours of VNeST 
(rather than group therapy) to provide a break for the clients. Written feedback was delivered 
immediately via in-session messaging, and each pair of students additionally participated in a 
15-min debrief with the clinical educator after their sessions ended for the day.

Unlike the traditional model, students in the collaborative model each saw two clients with
aphasia during the practicum experience. This difference was implemented to control for the 
amount of direct VNeST administration time across the traditional and collaborative groups. 
Each cohort, except collaborative cohort 2, was scheduled for 16 h of direct VNeST treatment 
(Table 2). The two collaborative cohorts are treated as a single group since our dependent 
measures of interest, treatment fidelity (t[6.56] = 1.76, p = 0.12) and student confidence ratings 
at T5 (VNeST: t[8.45] = 0.42, p = 0.69; SLP: t[6.03] = 1.12, p = 0.31), did not differ between 
the two groups.

Control group The control group was recruited from students participating in typical clinical 
rotations within the university clinic. The department targets approximately 3–4 h of treatment 
per week per student and primarily provides a traditional educational model. Their exact expe-
riences were not controlled for in an attempt to provide a contrast to an ecologically valid clini-
cal rotation experience. The control group completed the ACCRS at the same six-time points as 
the traditional and collaborative cohorts. Participants in the control group were already seeing 
clients during the T2 and T3 time points in accordance with typical university clinic proce-
dures. The control group did not complete the initial or final fidelity checks.

Outcome measures

Aphasia camp confidence rating scale

Confidence was selected as our first outcome measure because it provides important 
insights into a student’s understanding of a situation that cannot be empirically observed. 
We developed the Aphasia Camp Confidence Rating Scale (ACCRS; Appendix A) to 
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measure student confidence. The ACCRS asks students to rate their confidence with per-
forming a task on a 100-point scale (Bandura, 1977; Finch et al., 2013; Rudolf et al., 1983). 
Questions were phrased similarly to Rudolf et al. (1983) and two questions about general 
task performance were also used (ACCRS items 10 and 11). The ACCRS was adminis-
tered using RedCap survey software (Harris et al., 2019). The scale ranged from 0 to 100 
with “0” being “not confident at all” and “100” being “very confident.” Students used the 
sliders in the RedCap survey software to select their confidence rating for each question. 
The ACCRS can be divided into specific subscales including confidence specific to VNeST 
(VNeST; internal consistency across all time points: α = 0.98, 2 items) and confidence in 
general SLP practice skills (SLP; internal consistency across all time points: α = 0.86, 3 
items). Although internal consistency on the entire scale was strong (α = 0.94, 18 items), 
we solely focus on the SLP and VNeST subscales as VNeST was the skillset students were 
expected to learn during the clinical rotation, while general SLP skills such as lesson plan-
ning and documentation were targeted minimally.

VNeST fidelity checklist

Treatment fidelity was chosen as the second outcome measure since it represents the tar-
geted skillset students should learn during the clinical rotation. The VNeST fidelity check-
list was developed based on the one reported by Conlon et al. (2020) who used the check-
list to investigate experienced clinicians’ adherence to the VNeST protocol. The content of 
the checklist covered the major aspects of VNeST and performance was synthesized as per-
centage correct. We adopted this procedure by scoring an item as 1 (correctly administered 
an item), 0 (incorrectly administered or skipped an obligatory item), or NA (when a cueing 
contingency was not triggered).

The initial fidelity check, during Phase 1, measured the student’s ability to implement 
the VNeST protocol post- initial training but before the first treatment session (between 
the T2 and T3 confidence ratings). The final fidelity check was completed after treatment 
concluded at the T5 confidence rating. The initial and final fidelity checks were completed 
with the clinical educator who played the role of a person with aphasia during the simula-
tion; the same case was used for all students at the initial and final fidelity checks. Correc-
tive feedback was provided by the clinical educator after the simulation was completed. 
Though acceptable variations of VNeST were used in treatment, students were instructed 
to implement the generic protocol for the final fidelity check.

Inter-rater reliability was completed on 10% of the fidelity checklist data; the two raters 
had 97% agreement (kappa = 0.89). One rater was blind to training and cohort; the other 
rater was aware of the clinical education model but not the training condition. One item, 
the step 3 cueing hierarchy, was removed from the fidelity analyses due to it not being 
emphasized in detail by the clinical educator in the synchronous or asynchronous guided 
trainings. Similarly, the step 3 cueing hierarchy was not discussed in the asynchronous 
unguided training (Watford, 2017). This lack of emphasis in any training resulted in stu-
dents prompting the client to re-read only the clause with the error rather than the whole 
sentence.

Statistical analysis

All analyses were conducted using R statistical software (R Core Team, 2021) in RStu-
dio version 4.3.1. The “afex” package (Singmann et al., 2021) was used to conduct Type 



How does training format and clinical education model impact…

III mixed ANOVA models. The Greenhouse–Geisser correction was used when sphericity 
was violated. Pairwise comparisons were conducted using paired-sample t-tests of the esti-
mated marginal means with the Holm correction in the “emmeans” package (Lenth, 2022).

Phase 1: impact of training condition on student confidence and initial treatment 
fidelity

For Phase 1, the confidence data from the ACCRS VNeST and SLP confidence subscales 
were analyzed using mixed ANOVAs with four levels of training group (synchronous, 
asynchronous guided, asynchronous unguided, control) and two time points (T1, T2). We 
used a one-way ANOVA with three levels of training group (synchronous, asynchronous 
guided, asynchronous unguided) to assess the impact of training condition on initial treat-
ment fidelity.

Phase 2: impact of educational model on student confidence and treatment fidelity

The confidence data was analyzed using a mixed ANOVA with three levels of education 
model (traditional, collaborative, control) and four time points (T3, T4, T5, T6). Final 
VNeST treatment fidelity was analyzed using a mixed ANOVA with two levels of educa-
tion model (traditional, collaborative) and two levels of Time (Initial, Final). An explora-
tory multiple regression was used to predict final treatment fidelity from traditionally used 
psychoeducational predictors (Baggs et  al., 2015; Richardson et  al., 2020) and study-
specific variables. The psychoeducational variables included undergraduate GPA, GRE 
(average of quantitative and verbal scores), aphasia course grade, and clock hours before 
the experience. The study-specific variables included T5 VNeST confidence and training 
condition.

Results

Phase 1: impact of training condition on student confidence and initial fidelity

For VNeST confidence, the main effect of training group was significant, F(3, 38) = 2.87, 
p = 0.049, η2

G = 0.155; however, post-hoc comparisons did not reach significance (p > 0.05). 
The main effect of time was also significant (F[1, 38] = 38.91, p < 0.001, η2

G = 0.165): 
overall student confidence with VNeST increased from T1 (M = 34, SD = 23.6) to T2 
(M = 53.9, SD = 25.5). The training group x time interaction was also significant (F[3, 
38] = 7.19, p < 0.001, η2

G = 0.099): all groups were similarly confident with VNeST
at T1. At T2, students in the synchronous, t(38) = 4.46, p < 0.001, asynchronous guided 
t(38) = 2.78, p = 0.03, and asynchronous unguided conditions, t(38) = 4.58, p < 0.001, were 
more confident than students in the control group. However, no differences in confidence
were observed amongst students in the three experimental conditions (p > 0.05).

For SLP confidence, only the main effect of time was significant, F(1, 38) = 4.43, 
p = 0.042, η2

G = 0.015: all students experienced greater confidence at T2 (M = 67.6, 
SD = 14.6) than T1 (M = 63.5, SD = 19.5). The main effect of training group, F[3,3] = 1.25, 
p = 0.31, η2

G = 0.079, and the training group x time interaction were not significant 
(F[3,38] = 0.90, p = 0.45, η2

G = 0.009). See Table 3 for descriptive statistics.



The ANOVA for initial treatment fidelity indicated similar levels of fidelity across the 
three training groups F[2, 31] = 0.711, p = 0.499, η2

G = 0.044: synchronous (M = 60.44, 
SD = 19.16), asynchronous guided (M = 66.09, SD = 15.20), and asynchronous unguided 
groups (M = 56.26, SD = 14.11).

Through visual inspection, we additionally explored potential differences in individual 
variation within training condition, VNeST confidence at T2, and initial VNeST fidelity 
ratings (Fig.  2). The scatterplot is divided into quadrants and all groups are represented 
in all four quadrants. However, only four students (one synchronous, two asynchronous 
guided, one asynchronous unguided) achieved at least 80% initial fidelity following the ini-
tial training. This suggests that training alone does not result in high treatment fidelity. Fur-
thermore, neither “high confidence” quadrant includes a student who achieved over 80% 
fidelity suggesting that increased confidence does not correspond to high treatment fidelity 
either.

Phase 2: impact of educational model on student confidence and treatment fidelity

Phase 2: confidence

For the VNeST subscale, the main effects of education model, time, and the education 
model x time interaction were all significant (see Table 4).4 For the main effect of education 
model, the collaborative cohort (M = 90.2, SD = 13.39) was more confident with VNeST 
than the traditional cohort (M = 77.1, SD = 19.06), p = 0.02; confirming our hypothesis. The 
collaborative (M = 90.2, SD = 13.39) and traditional cohorts (M = 77.1, SD = 19.06) were 
both more confident with VNeST than the control group (M = 33, SD = 25.27), p < 0.001. 
For the main effect of time, confidence differed between all timepoints except T5 (M = 70.6, 
SD = 30.01) and T6 (M = 73.1 SD = 23.42). Interestingly, VNeST confidence was lowest 

Table 3  Phase 1 Group means and standard deviations for ACCRS subscales

Mean score by measure, time and group are presented above with standard deviations in italics in parenthe-
ses

VNeST confidence SLP confidence

T1 T2 T1 T2

Asynchronous Guided 31.4 (21.6) 53.1 (23.8) 57.5 (20.2) 59.7 (15.4)
Asynchronous Unguided 39.3 (34.1) 72.4 (20.2) 66.6 (30.9) 76.6 (20.0)
Control 31.3 (19.2) 25.6 (19.9) 61.8 (14.9) 64.4 (7.56)
Synchronous 33.9 (22.4) 64.6 (18.8) 68.0 (14.4) 69.8 (11.9)

4 Overall, there was substantial variability within each group regarding confidence (see Fig. 4). However, 
only one participant, in the traditional group (the unfilled circle that is furthest left in Fig. 4), was deemed 
an outlier (i.e., confidence less than three standard deviations below the collaborative and traditional 
groups’ means). To explore the impact that this outlier had on the confidence analyses, we ran the VNeST 
and SLP confidence ANOVAs with this participant removed. The VNeST confidence results remained con-
sistent with what is reported in Table 4. For SLP confidence, the main effect of Cohort became marginally 
significant (F(2,39) = 2.73, p = .078): the trend was for the collaborative cohort to have increased confidence 
compared to the Traditional cohort with the outlier removed (t(39) = 2.34, p = .074). All other SLP confi-
dence results remain consistent with what is reported in Table 5.
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at T3 (M = 56.8, SD = 28.19), right after the feedback on the fidelity check before clinical 
practice, and highest at T6 (M = 73.1 SD = 23.42). The education model x time interac-
tion revealed that all cohorts’ confidence differed at all time points (collaborative > tradi-
tional > control) except for T5, where the collaborative and traditional cohorts were equiva-
lent (Table 4, Fig. 3).

For SLP confidence, the main effects of education model and time were both signifi-
cant (Table  5). However, the education model x time interaction was not. As expected, 
confidence increased for all cohorts across all timepoints. For the main effect of educa-
tion model, the collaborative cohort was more confident with general SLP skills than the 
traditional cohort. However, confidence with general SLP skills did not differ between the 
control group and either educational cohort.

Phase 2: treatment fidelity

The main effect of education model was not significant (F[1,32] < 0.01, p = 0.996, 
η2

G =  < 0.01). The main effect of time was significant (F[1,32] = 63.06, p < 0.001, 
η2

G = 0.49): final fidelity (M = 85.7, SD = 8.24) was higher than initial fidelity (M = 61.0, 

Fig. 2  Scatterplot showing individual variation in student confidence using VNeST at T2 and initial treat-
ment fidelity. Note: The solid lines mark the 50th percentile for confidence (62 confidence) and treatment 
fidelity (67% fidelity) across all training conditions. The dashed line marks the 80th percentile for treatment 
fidelity (Conlon et al., 2020). The unfilled shapes represent the students who achieved at least 80% fideltiy 
on the initial fidelity check



SD = 17.0) for all students. The education model x time interaction was marginally signifi-
cant (F[1,32] = 3.86, p = 0.058, η2

G = 0.054). Exploratory pairwise comparisons revealed 
that at the initial time point, the collaborative group (M = 57.89, SD = 16.28) and traditional 

Table 4  Phase 2 ACCRS ANOVA results for student confidence with VNeST and the associated pairwise 
comparisons

*Significant at p < .05 or less

MSE df F p η2
G

VNeST Confidence
Cohort 918.08 2, 40 39.88  < .001* .598
Time 140.76 2.24, 89.45 18.36  < .001* .105
Cohort x Time 140.76 4.47, 89.45 3.04 .017* .037

Estimate (se) df t p

Pairwise comparisons for the main effect of cohort
Traditional vs. Collaborative −13.0 (5.12) 40 −2.54 .02*
Traditional vs. Control 44.1 (6.50) 40 6.80  < .001*
Collaborative vs. Control 57.2 (6.44) 40 8.88  < .001*

Estimate (se) df t p

Pairwise comparisons for the main effect of time
T3 vs. T4 −9.63 (1.89) 40 −5.08  < .001*
T3 vs. T5 −13.80 (2.54) 40 −5.24  < .001*
T3 vs. T6 −16.25 (3.02) 40 −5.38  < .001*
T4 vs. T5 −4.18 (1.47) 40 −2.84 .02*
T4 vs. T6 −6.63 (2.48) 40 −2.67 .02*
T5 vs. T6 −2.45 (2.45) 40 −1.00 .32

Estimate (se) df t p

Pairwise comparisons for the interaction: cohort within time
T3
Traditional vs. Collaborative −16.34 (7.04) 40 −2.32 .03*
Traditional vs. Control 37.54 (8.92) 40 4.21  < .001*
Collaborative vs. Control 53.88 (8.84) 40 6.10  < .001*
T4
Traditional vs. Collaborative −12.90 (5.35) 40 −2.41 .02*
Traditional vs. Control 47.04 (6.78) 40 6.94  < .001*
Collaborative vs. Control 59.94 (6.72) 40 8.92  < .001*
T5
Traditional vs. Collaborative −9.83 (5.72) 40 −1.72 .09
Traditional vs. Control 57.56 (7.25) 40 7.94  < .001*
Collaborative vs. Control 67.39 (7.19) 40 9.37  < .001*
T6
Traditional vs. Collaborative −12.96 (5.49) 40 −2.36 .02*
Traditional vs. Control 34.45 (6.97) 40 4.95  < .001*
Collaborative vs. Control 47.41 (6.90) 40 6.87  < .001*
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group (M = 64.01, SD = 17.63) did not differ, t[31.80] = 1.05, p = 0.30. At the final time-
point, the trend was for the collaborative cohort (M = 88.54, SD = 7.96) to have higher 
fidelity than the traditional cohort (M = 83.26, SD = 7.61), t[33.93] = 2.03, p = 0.05.

Phase 2: relationship between treatment fidelity and confidence

The overall regression model predicting final treatment fidelity from the psychoeducation 
and study-related variables was significant (adjusted R2 = 0.26, F[8, 26] = 2.5, p = 0.04). 
Full model results are reported in Table  6. The only significant predictor was aphasia 
course grade (β = 0.68, p = 0.04): students with higher grades in the aphasia didactic course 
demonstrated higher final treatment fidelity.

Expectedly, final treatment fidelity was not related to student confidence using VNeST 
at T5. To better understand what might be driving this null relationship, we plotted VNeST 
confidence at T5 by final treatment fidelity (Fig. 4): 28/36 students achieved at least 80% 
fidelity at the final time point.5 Of the students who achieved at least 80% final fidelity, 
12 were in the traditional cohort and 16 were in the collaborative cohort. Of the eight stu-
dents who demonstrated less than 80% final treatment fidelity, six were in the traditional 
cohort and only two were in the collaborative cohort. Notably, the students with the highest 

Table 5  ACCRS ANOVA results for student confidence with general SLP skills and the associated pairwise 
comparisons

*Significant at p < .05 or less

MSE df F p η2
G

SLP confidence
Cohort 772.74 2, 40 3.38 .04* .123
Time 67.78 2.33, 93.05 35.61  < .001* .131
Cohort x Time 67.78 4.65, 93.05 1.76 .13 .015

Estimate (se) df t-ratio p

Pairwise comparisons for the main effect of cohort
Traditional vs. Collaborative −12.22 (4.70) 40 −2.60 .04*
Traditional vs. Control −6.66 (5.96) 40 −1.12 .54
Collaborative vs. Control 5.56 (5.91) 40 .94 .54

Estimate (se) df t-ratio p

Pairwise comparisons for the main effect of time
T3 vs. T4 −7.76 (1.53) 40 −5.09  < .001*
T3 vs. T5 −11.21 (1.71) 40 −6.57  < .001*
T3 vs. T6 −16.87 (2.20) 40 −7.66  < .001*
T4 vs. T5 −3.45 (1.21) 40 −2.86  < .01*
T4 vs. T6 −9.11 (1.58) 40 −5.76  < .001*
T5 vs. T6 −5.66 (1.65) 40 −3.43  < .01*

5 The student in the traditional cohort whose T5 confidence rating was not collected due to a technical error 
is not represented in Fig. 4. While this student’s confidence is unknown at T5, their T4 VNeST confidence 
was 87.5, their T6 VNeST confidence was 100, and their final fidelity was 88%.



confidence and final fidelity were in the collaborative cohorts while the students with the 
lowest VNeST confidence and final fidelity were both in the traditional cohort.

Discussion

The purpose of this study was to explore the impact of training condition (Phase 1) and 
education model (Phase 2) on student confidence and treatment fidelity. The results of 
Phase 1 indicate that students who participate in synchronous and asynchronous (both 
guided and unguided) trainings have similar levels of confidence and treatment fidelity. 
The results from Phase 2 indicate that a 2:1 collaborative education model may increase 
student confidence more so than the traditional education model. Neither clinical education 
model nor confidence with VNeST predicted final treatment fidelity. The implications of 
these findings for clinical education are discussed below.

Phase I: impact of training condition on student confidence and treatment fidelity

Our hypothesis that the unguided asynchronous training condition would result in lower 
fidelity and VNeST confidence was not supported. Instead, we found that all three training 
conditions impacted student confidence and treatment fidelity similarly. But importantly, all 
trainings increased confidence relative to the control group. The element that all trainings 

Fig. 3  Phase 2 means and standard errors for VNeST and SLP Confidence by cohort and time point
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shared to achieve these results was clear administration instructions for VNeST, including 
information about when and how to prompt following a client error. These results align 
with past work (Maloney et al., 2013) and suggest that a shorter, freely available training 

Table 6  The Phase 2 multiple regression model predicting student’s final treatment fidelity from psychoe-
ducational and study-related variables

SLP confidence at T5 was significantly correlated with VNeST confidence at T5 (r = .47, p < .001), so only 
VNeST confidence was included in the model. *Significant at p < .05 or less

Variable Unstandardized β SE t p

Intercept −21.33 54.20 −.40 .69
Age −1.12 .56 −1.99 .06
Undergraduate Cumulative GPA −4.62 6.58 −0.70 .49
GRE (Mean of Verbal and Quantitative) .60 .32 1.85 .08
Aphasia Course Grade .68 .32 2.12 .04*
Clock Hours (before experience) .07 .06 1.13 .27
T5 VNeST Confidence .01 .15 0.06 .96
Total VNeST Hours −.21 .15 −1.41 .17
Education Model 6.86 4.84 1.47 .17

Fig. 4  Scatterplot showing individual variation in student confidence using VNeST at T5 and final treat-
ment fidelity. Note: The solid lines mark the 50th percentile for confidence (95 confidence) and treatment 
fidelity (86.28% fidelity) across all training conditions. The dashed line marks the 80th percentile for treat-
ment fidelity (Conlon et al., 2020). The unfilled shapes represent the students who achieved at least 80% 
fideltiy on the final fidelity check



focused on the discrete skills needed for clinical practice may be appropriate to increase 
confidence when the content is screened for accuracy by the clinical educator. The ability 
of the asynchronous unguided training to produce similar results as the longer synchro-
nous and asynchronous guided trainings is important since students prefer to watch shorter 
educational videos rather than lengthier ones (Bordes et al., 2021; Islam, 2020). Thus, pro-
grams may be able to address reports that students lack initial confidence by strategically 
embedding instructions for administration of commonly used interventions within didactic 
coursework (Finch et al., 2013; Pauly-O’Neil & Prion, 2013; Rapillard et al., 2019).

Each training condition increased student confidence with VNeST more so than control 
group participation. However, training was not sufficient in 32/36 cases to provide ade-
quate treatment fidelity at the initial simulation (i.e., 80% per Conlon et al., 2020). There-
fore, none of the training methods should be considered sufficient for increasing fidelity; 
this conclusion aligns with previous work (Donaldson, 2015; Herd, 2009; Seal & Hilton, 
2007). It is possible that none of the trainings, including the synchronous training, had the 
key interactive elements to promote high initial fidelity (Malony et al., 2013; Swan, 2003). 
The synchronous training was initially conceptualized as an interactive training because 
students had the ability to ask in the moment questions of the clinical educator, but in prac-
tice the students asked few questions, and the clinical educator did not work further to 
promote engagement. The lack of engagement created by the clinical educator is perhaps a 
critical, yet missing, ingredient from our synchronous training condition.

We did not have a specific hypothesis about how prior experience would impact confi-
dence or initial fidelity. However, the groups varied on several factors including prior expe-
rience with aphasia clients and clock hours (Table 1). This variability did not translate into 
differences in initial fidelity or confidence scores at T1 or T2. This observed variability 
may not be substantial enough to drive differences at this stage in the student’s education; 
these students were all novice clinicians with under 100 clinical clock hours. Speech-lan-
guage pathology graduate students are required to have at least 400 clock hours by gradua-
tion (ASHA, 2020a). A student with 30 clock hours of experience may not differ substan-
tially from one with 70 clock hours of experience. Likewise, a student who works with a 
client with aphasia may not necessarily be working on language skills or using the specific 
VNeST methodology. Future research should investigate individual factors that may pre-
dict student confidence and fidelity beyond what is embedded within a clinical practicum 
experience.

Phase II: impact of clinical education model on student confidence and treatment 
fidelity

Confidence

Students in both the collaborative and traditional cohorts, but not the control group, 
reported increased confidence using VNeST during the intervention (T4 and T5) relative 
to their confidence after training at T3. However, unlike with training condition, we found 
that the type of clinical education model did impact student confidence. Students in the 
collaborative cohorts reported significantly higher confidence across all time points, except 
T5, compared to students in the traditional cohorts. This finding aligns with previous 
work showing that student confidence increases when collaborative education models are 
used (Briffa et al., 2013; Markowski et al., 2021; Sevenhuysen et al., 2017). Though this 
study did not explore what drove student confidence, other studies report that students in 
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collaborative models report feeling supported by their partner (Dawes & Lambert, 2010), 
which allows them to work with the partner more easily through minor issues, leaving more 
time to discuss more complex questions with the clinical educator (Martin et  al., 2004). 
This change in dynamics may therefore promote a greater sense of student independence, 
leading to higher confidence.

One nuance within the confidence data is that students in the collaborative group 
reported being more confident at T3 for VNeST specific skills and general SLP skills com-
pared to the traditional group, despite both groups not yet engaging in supervised clinical 
practice. One may suppose that the students in the collaborative group were generally more 
confident, but the two groups did not differ on unrelated confidence at T3 (F[2, 41] = 0.544, 
p = 0.59), nor on their baseline (T1) VNeST confidence (F[2,41] = 0.645, p = 0.53). Fur-
thermore, the collaborative cohort did not statistically differ from the traditional cohort on 
VNeST fidelity, so higher competence was not likely driving their increased confidence. 
It is therefore possible that students gained confidence from just knowing that they would 
work with a peer to implement the discrete skills taught in the training during the clinical 
experience. This hypothesis aligns with educational models such as the cognitive appren-
ticeship model (Collins, 1987) and Holloway’s systems of supervision model (Holloway, 
2016), which stress the importance of the student situated experience and learning envi-
ronment. However, future work is needed to explore factors driving student confidence in 
collaborative models.

Students in both the collaborative and traditional cohorts demonstrated increased con-
fidence with general SLP skills across time. This result stands in contrast to the training 
phase where the SLP scale did not significantly increase, suggesting that supervised clini-
cal practice is needed for broader professional confidence. The control group’s SLP confi-
dence increased as well, which was expected because they likewise participated in a typical 
clinical rotation that targeted a broad array of SLP skills including lesson planning, docu-
mentation, and researching treatment interventions. In contrast, Aphasia Camp has a rela-
tively narrow scope in terms of general SLP practice patterns, especially with areas probed 
on the SLP subscale such as documentation and lesson planning. Thus, the substantial 
degree to which SLP confidence increased in this area during Aphasia Camp was surpris-
ing, especially since the students were all towards the beginning of their clinical rotations. 
Therefore, the final level of confidence being reported by all students for broad SLP skills 
(i.e., ~ 75% confident) seems to be inappropriately high given their clinical experience at 
this point. Students possibly interpreted the questions in the scope of their potential per-
formance, or it could also be that student self-assessment of more general competencies 
is often poor (Eva & Regehr, 2005, 2011), especially when there is a substantial amount 
that is unknown about a topic (Dunning, 2011). However, this increase is meaningful since 
higher confidence ratings may lead to future attempts and practice within that domain (Eva 
& Regehr, 2005).

It is also possible that the ACCRS may be limited in its ability to accurately measure stu-
dent confidence within a specific area. While the ACCRS contains 18 questions in total, only 
two of those questions related to VNeST administration (i.e., How confident are you “provid-
ing VNeST treatment with fidelity” and “following the VNeST prompting hierarchy?”). Sim-
ilarly, only three questions related to general SLP skills (i.e., How confident are you “imple-
menting high quality speech/language therapy for all clients,” “managing the in-person 
therapy environment,” and “taking data while attending to the client?”). Thus, we may not be 
fully capturing the variability in student confidence with VNeST or general SLP skills using 
these few questions. Future studies are needed to validate and improve upon the ACCRS as 



well as develop general purpose confidence measures for the field because low confidence is 
a known barrier to entry-level practice (Finch et al., 2013; Wolford et al., 2021).

Treatment fidelity

At the final fidelity check, 28/36 students achieved at least 80% accuracy with the VNeST 
treatment protocol, which underscores the need for close supervision in real time during 
treatment to maintain sufficient fidelity for real clients. Though students’ final fidelity 
scores did not significantly differ by clinical education model, the trend was for final treat-
ment fidelity to be higher in the collaborative cohort compared to the traditional cohort, 
despite similar initial fidelity scores. More students in the collaborative cohort (16/18) also 
obtained at least 80% accuracy compared to the traditional cohort (12/18).

Interestingly, final treatment fidelity was solely predicted by students’ aphasia course 
grades in the multiple regression model. It therefore could be that student aptitude or moti-
vation for specific content, operationalized through course grade, may be an indicator of 
treatment fidelity, particularly in students who are just starting their clinical practicums. 
This hypothesis is reasonable because students who performed well in class in response to 
modern instructional techniques (Chen et al., 2006; Cook et al., 2019; Moineau et al., 2018) 
could have developed an effective foundation for increasing fidelity. Alternatively, student 
motivation to work with a given population has been shown to impact clinical educators’ rat-
ings of student competence: students who report increased motivation achieve higher ratings 
from their clinical educator on evaluations (Ho & Whitehill, 2009). Within speech-language 
pathology, a given student may only be interested in one of the nine content areas across 
the lifespan, yet need to learn it all (ASHA, 2020a). Thus, students who are motivated to 
work with a given population may put forth extra effort in coursework and clinical rotations 
related to that population, which may explain why the aphasia course grade, not the general 
academic predictors like GPA or GRE, was linked to final treatment fidelity. Future research 
should account for student motivation to work with a particular population to better under-
stand what may be driving the relationship between course grade and treatment fidelity.

Relationships between student confidence and treatment fidelity

Student confidence with VNeST and treatment fidelity both increased throughout the clini-
cal experience, but confidence with VNeST did not predict treatment fidelity at the end 
of Phase 2 (nor at the end of Phase 1: adjusted  R2 = −0.04, F[8, 25] = 0.8267, p = 0.59). 
This lack of relationship was expected and indicates that students’ self-perceptions of their 
ability to use VNeST are not necessarily indicative of their ability to implement the treat-
ment protocol in a simulated experience after an initial training or after continued clinical 
practice. Discrepancies between confidence ratings and performance are documented in the 
speech-language pathology field though are not unidirectional, with some students being 
good estimators and others over- or under- estimators (e.g., de Diego-Lázaro et al., 2020; 
Moineau et al., 2018). These differences are also described more broadly in the literature: 
underestimating one’s ability is known as imposter syndrome (Clance & Imes, 1978) while 
overestimating one’s ability is known as the Dunning-Kruger effect (Dunning, 2011).

Issues with self-confidence can lead to mistakes during future client care (Gottlieb et al., 
2022). Our results suggests two trends for mitigating issues with self-confidence. First, 
the role of ongoing practice with frequent individualized feedback may provide mitigat-
ing effects, which is important since the more extreme discrepancies between confidence 
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and performance are present before supervised clinical practice. The second trend is that 
biases in self-perception may be somewhat mitigated by participation in a collaborative 
education model. Visual inspection of individual participant data at T5 indicates that the 
traditional cohort contained the student with the lowest final confidence, but high treatment 
fidelity (representing imposter phenomenon), as well as the student with the lowest final 
treatment fidelity, but high confidence (representing the Dunning-Kruger effect). Positive 
interactions with a partner may therefore protect against imposter phenomenon as feelings 
of isolation increase the likelihood that a student will exhibit imposter syndrome (Cohen & 
McConnell, 2019). Future research should investigate if biases in self-perception may be 
somewhat mitigated by participation in a collaborative education model.

Recommendations for clinical education practice and future research

The results of this study provide some recommendations for improving graduate student 
clinical education. First, clinical educators should continue to provide students with train-
ing at the start of each clinical rotation. This training will ideally occur before students 
start working with clients and can be synchronous or asynchronous as long as it covers the 
discrete skills the student needs to be successful in the clinical rotation. However, with-
out a rigorous comprehensive training, a brief training alone is unlikely to be sufficient 
for immediate high-fidelity practice, so initial treatment sessions should be monitored with 
supports for high quality client care. These supports should include purposeful feedback 
within or immediately after each session as the amount of time directly administering the 
treatment protocol did not seem to impact student confidence or fidelity. Future research 
should address if adding a more active role to the initial synchronous training yields differ-
ences between training conditions.

Second, a collaborative, peer-assisted learning model may also be a viable alternative 
to a traditional model as it affords students the opportunity to learn from each other in 
addition to the clinical educator. For example, extra peer support may be beneficial dur-
ing assessments, early practicum experiences, or with low-incidence or complex clinical 
populations. However, more research is needed to triangulate confidence and fidelity with 
other metrics such as self-reflection to further investigate the role having a partner has on 
confidence before initiating a task.

Conclusion

Overall, our results align with previous work suggesting that supervised clinical practice 
increases student confidence and clinical skill development (Finch et al., 2013; Gillam 
et al., 1990). Our results add to the current literature by showing a potential advantage 
for the collaborative education model over the traditional education model. Our findings 
also demonstrate that a variety of structured trainings can increase student confidence 
assuming the training covers the discrete skills the student is expected to demonstrate 
during clinical practice. However, ongoing supervised clinical practice remains critical 
to improving treatment fidelity.



Appendix A

Participant ID: _____________ 

Date: _____________ 

Aphasia Camp Confidence Rating Scale (ACCRS) 

Not confident at all (0)  Very confident (100) 

Rate your confidence in…

1. Providing effective individual therapy for persons with aphasia (Aphasia 1)
2. Responding to unexpected events (Unrelated 1)
3. Providing VNeST treatment with fidelity (VNEST 1)
4. Implementing high quality speech/language therapy for all clients (SLP 1)
5. Providing effective group therapy for persons with aphasia (Aphasia 2)
6. Managing the telehealth therapy environment (Tele 1)
7. Carrying on a conversation with a stranger in any topic for any amount of time (Unre-

lated 2)
8. Providing effective therapy via telehealth for persons with aphasia (Tele 2)
9. Following Supported Conversation for Adults with Aphasia (SCA) with fidelity (SCA

1)
 10. Lifting a 50 pound box (Unrelated 3)
 11. Lifting a 200 pound box (Unrelated 4)
 12. Providing an effective speech-language evaluation for a person with aphasia (Aphasia

3)
 13. Treating a person with aphasia with respect/dignity (Aphasia 4)
 14. Managing the in-person therapy environment (SLP 2)
 15. Taking data while attending to the client (SLP 3)
 16. Using SCA strategies to facilitate communication with a person with aphasia (SCA 2)
 17. Following the VNeST prompting hierarchy (VNEST 2)
 18. Providing an effective speech-language evaluation via telehealth for a person with

aphasia (Tele 3)

Author contributions GW, AL, and EW contributed to project conceptualization. AL and EW contributed 
to project administration. EW and AL contributed to supervision. GW and AL contributed to the initial 
draft, visualization, and data analysis. All authors contributed to draft reviewing, draft editing, and data 
coding/curation.

Funding This work was supported by Midwestern University. No funding was received to assist with the 
preparation of this manuscript.

Data availability A de-identified limited data set that support the findings of this study and the fidelity 
checklist are available from the corresponding author (G.W.) upon reasonable request.

Declarations 

Conflict of interest The authors have no relevant financial or non-financial interests to disclose.



How does training format and clinical education model impact…

References

Arora, A. K., Rodriguez, C., Carver, T., Teper, M. H., Rojas-Rozo, L., & Schuster, T. (2021). Evaluating 
usability in blended learning programs within health professions education: A scoping review. Medical 
Science Educator, 31(3), 1213–1246. https:// doi. org/ 10. 1007/ s40670- 021- 01295-x

Anderson, J. L. (1988). The supervisory process in speech-language pathology. College-Hill Press.
ASHA. (n.d.). COVID-19: Guidance for Graduate Programs, Students, and Clinical Fellows. https:// www. 

asha. org/ Certi ficat ion/ COVID- 19- Guida nce- From- CFCC/. Accessed 29 March 2022.
ASHA. (2020a). Standards and Implementation Procedures for the Certificate of Clinical Competence in 

Speech-Language Pathology. https:// www. asha. org/ Certi ficat ion/ 2020a- SLP- Certi ficat ion- Stand ards/.
ASHA. (2020b). Final Report Ad Hoc Committee on Graduate Education for Speech-Language Patholo-

gists. https:// www. asha. org/ about/ gover nance/ compl eted- ad- hoc- commi ttees/.
Austin, Z., & Rocchi Dean, M. (2006). Impact of facilitated asynchronous distance education on clinical 

skills development of international pharmacy graduates. American Journal of Distance Education, 
20(2), 79–91. https:// doi. org/ 10. 1207/ s1538 9286a jde20 02_3

Baggs, T., Barnett, D., & McCullough, K. (2015). The value of traditional cognitive variables for predicting 
performance in graduate speech-language pathology programs. Journal of allied health, 44(1), 10–16.

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological Review, 
84(2), 191–215. https:// doi. org/ 10. 1037/ 0033- 295X. 84.2. 191

Barnard, A., Owen, C., Tyson, A., & Martin, S. (2011). Maximising student preparation for clinical teach-
ing placements. The Clinical Teacher, 8(2), 88–92. https:// doi. org/ 10. 1111/j. 1743- 498X. 2011. 00440.x

Barrett, E. M., Belton, A., & Alpine, L. M. (2021). Supervision models in physiotherapy practice education: 
Student and practice educator evaluations. Physiotherapy Theory and Practice, 37(11), 1185–1198. 
https:// doi. org/ 10. 1080/ 09593 985. 2019. 16923 93

Beveridge, J., & Pentland, D. (2020). A mapping review of models of practice education in allied health and 
social care professions. British Journal of Occupational Therapy, 83(8), 488–513. https:// doi. org/ 10. 
1177/ 03080 22620 904325

Bordes, S. J., Walker, D., Modica, L. J., Buckland, J., & Sobering, A. K. (2021). Towards the optimal use of 
video recordings to support the flipped classroom in medical school basic sciences education. Medical 
Education Online, 26(1), 1841406. https:// doi. org/ 10. 1080/ 10807 2981. 2020. 18414 06

Boster, J. B., & McCarthy, J. W. (2018). Lost in translation: Understanding students’ use of social network-
ing and online resources to support early clinical practices. A national survey of graduate speech-lan-
guage pathology students. Education and Information Technologies, 23(1), 321–340. https:// doi. org/ 
10. 1007/ s10639- 017- 9603-4

Boyer, V. E. (2013). Graduate students working with English language learners: Impact on self efficacy and 
knowledge acquisition. Perspectives on Issues in Higher Education, 16(2), 63–70. https:// doi. org/ 10. 
1044/ ihe16.2. 63

Brateanu, A., Strang, T. M., Garber, A., Mani, S., Spencer, A., Spevak, B., Thomascik, J., Mehta, N., & Col-
bert, C. Y. (2019). Using an adaptive, self-directed web-based learning module to enhance residents’ 
medical knowledge prior to a new clinical rotation. Medical Science Educator, 29(3), 779–786. https:// 
doi. org/ 10. 1007/ s40670- 019- 00772-8

Briffa, C., & Porter, J. (2013). A systematic review of the collaborative clinical education model to inform 
speech-language pathology practice. International Journal of Speech-Language Pathology, 15(6), 
564–574. https:// doi. org/ 10. 3109/ 17549 507. 2013. 763290

Chang, T. P., Pham, P. K., Sobolewski, B., Doughty, C. B., Jamal, N., Kwan, K. Y., Little, K., Brenkert, T. 
E., & Mathison, D. J. (2014). Pediatric emergency medicine asynchronous e-learning: A multicenter 
randomized controlled Solomon four-group study. Academic Emergency Medicine, 21(8), 912–919. 
https:// doi. org/ 10. 1111/ acem. 12434

Chen, C. C., Shang, R. A., & Harris, A. (2006). The efficacy of case method teaching in an online 
asynchronous learning environment. International Journal of Distance Education Technologies 
(IJDET), 4(2), 72–86. https:// doi. org/ 10. 4018/ jdet. 20060 40106

Clance, P. R., & Imes, S. A. (1978). The imposter phenomenon in high achieving women: Dynamics and 
therapeutic intervention. Psychotherapy Theory, Research Practice, 15(3), 241–247.

Cohen, E. D., & McConnell, W. R. (2019). Fear of fraudulence: Graduate school program environments 
and the impostor phenomenon. The Sociological Quarterly, 60(3), 457–489. https:// doi. org/ 10. 
1080/ 00380 253. 2019. 15805 52

Collins, A. (1987). Cognitive Apprenticeship: Teaching the Craft of Reading, Writing, and Mathematics. 
Technical Report No. 403.

Conlon, E. L., Braun, E. J., Babbitt, E. M., & Cherney, L. R. (2020). Treatment fidelity procedures 
for an aphasia intervention within a randomized controlled trial: Design, feasibility, and results. 

https://doi.org/10.1007/s40670-021-01295-x
https://www.asha.org/Certification/COVID-19-Guidance-From-CFCC/
https://www.asha.org/Certification/COVID-19-Guidance-From-CFCC/
https://www.asha.org/Certification/2020a-SLP-Certification-Standards/
https://www.asha.org/about/governance/completed-ad-hoc-committees/
https://doi.org/10.1207/s15389286ajde2002_3
https://doi.org/10.1037/0033-295X.84.2.191
https://doi.org/10.1111/j.1743-498X.2011.00440.x
https://doi.org/10.1080/09593985.2019.1692393
https://doi.org/10.1177/0308022620904325
https://doi.org/10.1177/0308022620904325
https://doi.org/10.1080/108072981.2020.1841406
https://doi.org/10.1007/s10639-017-9603-4
https://doi.org/10.1007/s10639-017-9603-4
https://doi.org/10.1044/ihe16.2.63
https://doi.org/10.1044/ihe16.2.63
https://doi.org/10.1007/s40670-019-00772-8
https://doi.org/10.1007/s40670-019-00772-8
https://doi.org/10.3109/17549507.2013.763290
https://doi.org/10.1111/acem.12434
https://doi.org/10.4018/jdet.2006040106
https://doi.org/10.1080/00380253.2019.1580552
https://doi.org/10.1080/00380253.2019.1580552


American Journal of Speech-Language Pathology, 29(1S), 412–424. https:// doi. org/ 10. 1044/ 2019_ 
AJSLP- CAC48- 18- 0227

Cook, D. A., Levinson, A. J., Garside, S., Dupras, D. M., Erwin, P. J., & Montori, V. M. (2008). Inter-
net-Based Learning in the Health Professions: A Meta-analysis. JAMA, 300(10), 1181. https:// doi. 
org/ 10. 1001/ jama. 300. 10. 1181

Cook, D. A., Levinson, A. J., Garside, S., Dupras, D. M., Erwin, P. J., & Montori, V. M. (2010). Instruc-
tional design variations in internet-based learning for health professions education: A systematic 
review and meta-analysis. Academic Medicine, 85(5), 909–922. https:// doi. org/ 10. 1097/ ACM. 
0b013 e3181 d6c319

Cook, K., Tillard, G., Wyles, C., Gerhard, D., Ormond, T., & McAuliffe, M. (2019). Assessing and 
developing the written reflective practice skills of speech-language pathology students. Interna-
tional Journal of Speech-Language Pathology, 21(1), 46–55. https:// doi. org/ 10. 1080/ 17549 507. 
2017. 13744 63

Cunningham, N. J., O’Brien, R., Weiland, T., van Dijk, J., & Dilley, S. (2016). Intensive simulation 
versus control in the assessment of time to skill competency and confidence of medical students 
to assess and manage cardiovascular and respiratory conditions—A pseudo-randomised trial. 
Advances in Simulation, 1(1), 1–10. https:// doi. org/ 10. 1186/ s41077- 016- 0016-z

Dawes, J., & Lambert, P. (2010). Practice educators’ experiences of supervising two students on allied 
health practice-based placements. Journal of Allied Health, 39(1), 20–27.

DeClute, J., & Ladyshewsky, R. (1993). Enhancing clinical competence using a collaborative clinical 
education model. Physical Therapy, 73(10), 683–689. https:// doi. org/ 10. 1093/ ptj/ 73. 10. 683

de Diego-Lázaro, B., Winn, K., & Restrepo, M. A. (2020). Cultural competence and self-efficacy after 
study abroad experiences. American Journal of Speech-Language Pathology, 29(4), 1896–1909.

Dincher, B. R., McGrath, M., & Griffith, J. (2020). Students’ perspectives following involvement in a 
constraint induced aphasia therapy research project. Teaching and Learning in Communication Sci-
ences & Disorders, 4(2), 2. https:// doi. org/ 10. 30707/ TLCSD4. 2/ SMWG7 415

Donaldson, A. L. (2015). Pre-professional training for serving children with ASD: An apprenticeship 
model of supervision. Teacher Education and Special Education, 38(1), 58–70. https:// doi. org/ 10. 
1177/ 08884 0641- 45669 95

Dudding, C. C., McCready, V., Nunez, L. M., & Procaccini, S. J. (2017). Clinical supervision in speech-
language pathology and audiology in the United States: Development of a professional specialty. 
The Clinical Supervisor, 36(2), 161–181. https:// doi. org/ 10. 1080/ 07325 223. 2017. 13776 63

Dunning, D. (2011). The Dunning–Kruger effect: On being ignorant of one’s own ignorance. In 
Advances in Experimental Social Psychology (Vol. 44, pp. 247–296). Academic Press.

Edmonds, L. A., Nadeau, S. E., & Kiran, S. (2009). Effect of Verb Network Strengthening Treatment 
(VNeST) on lexical retrieval of content words in sentences in persons with aphasia. Aphasiology, 
23(3), 402–424. https:// doi. org/ 10. 1080/ 02687 03080 22913 39

Eva, K. W., & Regehr, G. (2005). Self-assessment in the health professions: A reformulation and 
research agenda. Academic Medicine: Journal of the Association of American Medical Colleges, 
80(10 Suppl), S46–S54. https:// doi. org/ 10. 1097/ 00001 888- 20051 0001- 00015

Eva, K. W., & Regehr, G. (2011). Exploring the divergence between self-assessment and self-monitoring. 
Advances in Health Sciences Education, 16(3), 311–329. https:// doi. org/ 10. 1007/ s10459- 010- 9263-2

Finch, E., Fleming, J., Brown, K., Lethlean, J., Cameron, A., & McPhail, S. M. (2013). The confidence 
of speech-language pathology students regarding communicating with people with aphasia. BMC 
Medical Education, 13, 92. https:// doi. org/ 10. 1186/ 1472- 6920- 13- 92

Garrison, G. D., Baia, P., Canning, J. E., & Strang, A. F. (2015). An asynchronous learning approach 
for the instructional component of a dual-campus pharmacy resident teaching program. American 
Journal of Pharmaceutical Education, 79(2), 29. https:// doi. org/ 10. 5688/ ajpe7 9229

Gillam, R. B., Roussos, C. S., & Anderson, J. L. (1990). Facilitating changes in supervisees’ clinical behav-
iors: An experimental investigation of supervisory effectiveness. The Journal of Speech and Hearing 
Disorders, 55(4), 729–739. https:// doi. org/ 10. 1044/ jshd. 5504. 729

Gottlieb M, Chan TM, Zaver F, Ellaway R (2022) Confidence-competence alignment and the role of self-
confidence in medical education: A conceptual review. Medical Education 56(1):37–47. https:// doi. 
org/ 10. 1111/ medu. 14592

Guo, W., Chen, Y., Lei, J., & Wen, Y. (2014). The effects of facilitating feedback on online learners’ cogni-
tive engagement: Evidence from the asynchronous online discussion. Education Sciences, 4(2), 193–
208. https:// doi. org/ 10. 3390/ educs ci402 0193

Hautz, W. E., Hautz, S. C., & Kämmer, J. E. (2020). Whether two heads are better than one is the wrong 
question (though sometimes they are). Advances in Health Sciences Education, 25(4), 905–911. 
https:// doi. org/ 10. 1007/ s10459- 020- 09956-z

https://doi.org/10.1044/2019_AJSLP-CAC48-18-0227
https://doi.org/10.1044/2019_AJSLP-CAC48-18-0227
https://doi.org/10.1001/jama.300.10.1181
https://doi.org/10.1001/jama.300.10.1181
https://doi.org/10.1097/ACM.0b013e3181d6c319
https://doi.org/10.1097/ACM.0b013e3181d6c319
https://doi.org/10.1080/17549507.2017.1374463
https://doi.org/10.1080/17549507.2017.1374463
https://doi.org/10.1186/s41077-016-0016-z
https://doi.org/10.1093/ptj/73.10.683
https://doi.org/10.30707/TLCSD4.2/SMWG7415
https://doi.org/10.1177/088840641-4566995
https://doi.org/10.1177/088840641-4566995
https://doi.org/10.1080/07325223.2017.1377663
https://doi.org/10.1080/02687030802291339
https://doi.org/10.1097/00001888-200510001-00015
https://doi.org/10.1007/s10459-010-9263-2
https://doi.org/10.1186/1472-6920-13-92
https://doi.org/10.5688/ajpe79229
https://doi.org/10.1044/jshd.5504.729
https://doi.org/10.1111/medu.14592
https://doi.org/10.1111/medu.14592
https://doi.org/10.3390/educsci4020193
https://doi.org/10.1007/s10459-020-09956-z


How does training format and clinical education model impact…

Helm-Estabrooks, N., Albert, M. L., Nicholas, M. (2013). Manual of Aphasia and Aphasia Therapy (3rd 
ed.). Pro-Ed.

Henning, J. M., Weidner, T. G., & Marty, M. C. (2008). Peer assisted learning in clinical education: Litera-
ture review. Athletic Training Education Journal, 3(3), 84–90. https:// doi. org/ 10. 4085/ 1947- 380X-3. 3. 
84

Herd, C. L. (2009). Training graduate student clinicians to use preschool peer interaction strategies. Per-
spectives on Administration and Supervision, 19(1), 13–18. https:// doi. org/ 10. 1044/ aas19.1. 13

Ho, D. W. L., & Whitehill, T. (2009). Clinical supervision of speech-language pathology students: Compari-
son of two models of feedback. International Journal of Speech-Language Pathology, 11(3), 244–255. 
https:// doi. org/ 10. 1080/ 17549 50090 27954 68

Holloway, E. L. (2016). Supervision essentials for a systems approach to supervision. American Psychologi-
cal Association. https:// doi. org/ 10. 1037/ 14942- 000

Islam, M., Kim, D. A., & Kwon, M. (2020). A comparison of two forms of instruction: Pre-recorded video 
lectures vs. live ZOOM lectures for education in the business management field. Sustainability, 12(19), 
8149. https:// doi. org/ 10. 3390/ su121 98149

Iverson, N., Subbaraj, L., Babik, J. M., & Brondfield, S. (2021). Evaluating an oncology video curriculum 
designed to promote asynchronous subspecialty learning for internal medicine residents. Journal of 
Cancer Education, 36(2), 422–429. https:// doi. org/ 10. 1007/ s13187- 021- 01968-6

Iwasiw, C. L., & Goldenberg, D. (1993). Peer teaching among nursing students in the clinical area: Effects 
on student learning. Journal of Advanced Nursing, 18(4), 659–668. https:// doi. org/ 10. 1046/j. 1365- 
2648. 1993. 18040 659.x

Johnson, B. A., & Meline, T. (1997). A survey of supervisor-workload practices: Communication disorders 
programs in colleges. The Clinical Supervisor, 16(1), 79–96. https:// doi. org/ 10. 1300/ J001v 16n01_ 05

Kalina, C., & Powell, K.C. (2009). Cognitive and social constructivism: Developing tools for an effective 
classroom. Education, 130(2), 241–250.

Lekkas, P., Larsen, T., Kumar, S., Grimmer, K., Nyland, L., Chipchase, L., Jull, G., Buttrum, P., Carr, L., 
& Finch, J. (2007). No model of clinical education for physiotherapy students is superior to another: 
A systematic review. The Australian Journal of Physiotherapy, 53(1), 19–28. https:// doi. org/ 10. 1016/ 
s0004- 9514(07) 70058-2

Lenth, R (2022). _emmeans: Estimated Marginal Means, aka Least-Squares Means_. R package version 
1.8.0, <https:// CRAN.R- proje ct. org/ packa ge= emmea ns>.

Lorio, C. M., Delehanty, A. D., & Woods, J. J. (2016). Digital platforms and supervisory feedback to gradu-
ate student clinicians. Perspectives of the ASHA Special Interest Groups, 1(11), 18–34. https:// doi. org/ 
10. 1044/ persp1. sig11. 18

Luhanga, F. L., Billay, D., Grundy, Q., Myrick, F., & Yonge, O. (2010). The one-to-one relationship: Is it 
really key to an effective preceptorship experience? A review of the literature. International Journal of 
Nursing Education Scholarship, 7(1), 21. https:// doi. org/ 10. 2202/ 1548- 923X. 2012

Maggio, L. A., Tannery, N. H., Chen, H. C., ten Cate, O., & O’Brien, B. (2013). Evidence-based medi-
cine training in undergraduate medical education: A review and critique of the literature published 
2006–2011. Academic Medicine, 88(7), 1022–1028. https:// doi. org/ 10. 1097/ ACM. 0b013 e3182 951959

Major, M. E., Ramaekers, S. P. J., Engelbert, R. H. H., & Van der Schaaf, M. (2020). Preparing under-
graduate students for clinical work in a complex environment: Evaluation of an e-learning module on 
physiotherapy in the intensive care unit. BMC Medical Education, 20(1), 130. https:// doi. org/ 10. 1186/ 
s12909- 020- 02035-2

Maloney, S., Storr, M., Paynter, S., Morgan, P., & Ilic, D. (2013). Investigating the efficacy of practical skill 
teaching: A pilot-study comparing three educational methods. Advances in Health Sciences Education, 
18(1), 71–80. https:// doi. org/ 10. 1007/ s10459- 012- 9355-2

Markowski, M., Bower, H., Essex, R., & Yearley, C. (2021). Peer learning and collaborative placement 
models in health care: A systematic review and qualitative synthesis of the literature. Journal of Clini-
cal Nursing, 30(11–12), 1519–1541. https:// doi. org/ 10. 1111/ jocn. 15661

Martin, M., Morris, J., Moore, A., Sadlo, G., & Crouch, V. (2004). Evaluating practice education models in 
occupational therapy: Comparing 1:1, 2:1 and 3:1 placements. British Journal of Occupational Ther-
apy, 67(5), 192–200. https:// doi. org/ 10. 1177/ 03080 22604 06700 502

Medina, M. S., Stark, J. E., Vesta, K. S., & Lockhart, S. M. (2008). Evaluating the impact of a pre-rota-
tion workshop on student preparation for clinical advanced pharmacy practice experiences. Phar-
macy Practice (internet), 6(4), 1. https:// doi. org/ 10. 4321/ S1886- 36552 00800 04000 08

Meyer, L. H., & Sternberger, C. S. (2005). Self-efficacy, self-reliance, and motivation in an asynchronous 
learning environment. World Academy of Science Engineering and Technology, 8(4), 225–229.

https://doi.org/10.4085/1947-380X-3.3.84
https://doi.org/10.4085/1947-380X-3.3.84
https://doi.org/10.1044/aas19.1.13
https://doi.org/10.1080/17549500902795468
https://doi.org/10.1037/14942-000
https://doi.org/10.3390/su12198149
https://doi.org/10.1007/s13187-021-01968-6
https://doi.org/10.1046/j.1365-2648.1993.18040659.x
https://doi.org/10.1046/j.1365-2648.1993.18040659.x
https://doi.org/10.1300/J001v16n01_05
https://doi.org/10.1016/s0004-9514(07)70058-2
https://doi.org/10.1016/s0004-9514(07)70058-2
https://CRAN.R-project.org/package=emmeans
https://doi.org/10.1044/persp1.sig11.18
https://doi.org/10.1044/persp1.sig11.18
https://doi.org/10.2202/1548-923X.2012
https://doi.org/10.1097/ACM.0b013e3182951959
https://doi.org/10.1186/s12909-020-02035-2
https://doi.org/10.1186/s12909-020-02035-2
https://doi.org/10.1007/s10459-012-9355-2
https://doi.org/10.1111/jocn.15661
https://doi.org/10.1177/030802260406700502
https://doi.org/10.4321/S1886-36552008000400008


Miller, G. E. (1990). The assessment of clinical skills/competence/performance. Academic Medicine: 
Journal of the Association of American Medical Colleges, 65(9 Suppl), S63–S67. https:// doi. org/ 
10. 1097/ 00001 888- 19900 9000- 00045

Milne, D., Aylott, H., Fitzpatrick, H., & Ellis, M. V. (2008). How does clinical supervision work? Using 
a “best evidence synthesis” approach to construct a basic model of supervision. The Clinical Super-
visor, 27(2), 170–190. https:// doi. org/ 10. 1080/ 07325 22080 24879 15

Moineau, S., Bennett, D., & Scheer-Cohen, A. (2018). Aphasia simulation: A perspective from the stu-
dent and standardized patient. Teaching and Learning in Communication Sciences & Disorders, 
2(1), 1–14. https:// doi. org/ 10. 30707/ tlcsd2. 1moin eau

Moore, A., Morris, J., Crouch, V., & Martin, M. (2003). Evaluation of physiotherapy clinical educational 
models: Comparing 1:1, 2:1 and 3:1 placements. Physiotherapy, 89(8), 489–501. https:// doi. org/ 10. 
1016/ S0031- 9406(05) 60007-7

Norman, G. (2019). Two heads are better than one? Advances in Health Sciences Education, 24(2), 195–
198. https:// doi. org/ 10. 1007/ s10459- 019- 09888-3

Pauly-O’Neill, S., & Prion, S. (2013). Using integrated simulation in a nursing program to improve 
medication administration skills in the pediatric population. Nursing Education Perspectives, 34(3), 
148–153.

Plumb, A. M., & Plexico, L. W. (2013). Autism spectrum disorders: Experience, training, and confi-
dence levels of school-based speech-language pathologists. Language, Speech, and Hearing Ser-
vices in Schools, 44(1), 89–104. https:// doi. org/ 10. 1044/ 0161- 1461(2012/ 11- 0105)

Polovoy, C. & Law, B. M. (2020, April 17). COVID-19 spurs a scramble for student clinical hours in 
academic programs. Leader Live. https:// doi. org/ 10. 1044/ 2020- 0417- covid 19- acade mics/ full/

R Core Team (2021). R: A language and environment for statistical computing. R Foundation for Statis-
tical Computing, Vienna, Austria. https:// www.R- proje ct. org/.

Räder, S. B. E. W., Henriksen, A.-H., Butrymovich, V., Sander, M., Jørgensen, E., Lönn, L., & Ringsted, 
C. V. (2014). A study of the effect of dyad practice versus that of individual practice on simulation-
based complex skills learning and of students’ perceptions of how and why dyad practice contributes
to learning. Academic Medicine, 89(9), 1287–1294. https:// doi. org/ 10. 1097/ ACM. 00000 00000 000373

Rapillard, S., Plexico, L., & Plumb, A. M. (2019). Influence of supervision and clinical experiences on 
professional development of graduate speech language pathology Students. Teaching and Learning 
in Communication Sciences & Disorders, 3(1), 3. https:// doi. org/ 10. 30707/ TLCSD3. 1Rapi llard2

Richardson, L., Roberts, E., & Victor, S. (2020). Predicting clinical success in speech-language pathology 
graduate students. Perspectives of the ASHA Special Interest Groups, 5(2), 479–488. https:// doi. org/ 10. 
1044/ 2020_ PERSP- 19- 00075

Rudolf, S. R., Manning, W. H., & Sewell, W. R. (1983). The use of self-efficacy scaling in training 
student clinicians: Implications for working with stutterers. Journal of Fluency Disorders, 8(1), 
55–75. https:// doi. org/ 10. 1016/ 0094- 730X(83) 90021-9

Rushton, A., & Lindsay, G. (2003). Clinical education: A critical analysis using soft systems methodol-
ogy. British Journal of Therapy and Rehabilitation, 10(6), 271–280. https:// doi. org/ 10. 12968/ bjtr. 
2003. 10.6. 13536

Seal, B. C., & Hilton, J. C. (2007). Treatment fidelity in clinical training and research: Supervising grad-
uate clinicians in autism. Perspectives on Administration and Supervision, 17(1), 13–20. https:// doi. 
org/ 10. 1044/ aas17.1. 13

Secomb, J. (2008). A systematic review of peer teaching and learning in clinical education. Journal of 
Clinical Nursing, 17(6), 703–716. https:// doi. org/ 10. 1111/j. 1365- 2702. 2007. 01954.x

Sevenhuysen, S., Thorpe, J., Molloy, E., Keating, J., & Haines, T. (2017). Peer-assisted learning in edu-
cation of allied health professional students in the clinical setting: A systematic review. Journal of 
Allied Health, 46(1), 26–35.

Sheepway, L., Lincoln, M., & Togher, L. (2011). An international study of clinical education practices in 
speech-language pathology. International Journal of Speech-Language Pathology, 13(2), 174–185. 
https:// doi. org/ 10. 3109/ 17549 507. 2011. 491129

Sinclair, P. M., Kable, A., Levett-Jones, T., & Booth, D. (2016). The effectiveness of Internet-based 
e-learning on clinician behaviour and patient outcomes: A systematic review. International Journal
of Nursing Studies, 57, 70–81. https:// doi. org/ 10. 1016/j. ijnur stu. 2016. 01. 011

Singmann, H., Bolker, B., Westfall, J., Aust, F., & Ben-Shachar, M. S. (2021). Afex: Analysis of Facto-
rial Experiments. R package version 0.28–1. https:// CRAN.R- proje ct. org/ packa ge= afex

Stoltenberg, C. D., & McNeill, B. W. (2011). IDM supervision: An integrative developmental model for 
supervising counselors and therapists. Routledge.

Sutherland, S., & Jalali, A. (2017). Social media as an open-learning resource in medical education: current 
perspectives. Advances in Medical Education and Practice, 1, 369–375.

https://doi.org/10.1097/00001888-199009000-00045
https://doi.org/10.1097/00001888-199009000-00045
https://doi.org/10.1080/07325220802487915
https://doi.org/10.30707/tlcsd2.1moineau
https://doi.org/10.1016/S0031-9406(05)60007-7
https://doi.org/10.1016/S0031-9406(05)60007-7
https://doi.org/10.1007/s10459-019-09888-3
https://doi.org/10.1044/0161-1461(2012/11-0105)
https://doi.org/10.1044/2020-0417-covid19-academics/full
https://www.R-project.org/
https://doi.org/10.1097/ACM.0000000000000373
https://doi.org/10.30707/TLCSD3.1Rapillard2
https://doi.org/10.1044/2020_PERSP-19-00075
https://doi.org/10.1044/2020_PERSP-19-00075
https://doi.org/10.1016/0094-730X(83)90021-9
https://doi.org/10.12968/bjtr.2003.10.6.13536
https://doi.org/10.12968/bjtr.2003.10.6.13536
https://doi.org/10.1044/aas17.1.13
https://doi.org/10.1044/aas17.1.13
https://doi.org/10.1111/j.1365-2702.2007.01954.x
https://doi.org/10.3109/17549507.2011.491129
https://doi.org/10.1016/j.ijnurstu.2016.01.011
https://CRAN.R-project.org/package=afex


How does training format and clinical education model impact…

Swan, K. (2003). Learning effectiveness online: What the research tells us. Elements of Quality Online Edu-
cation, Practice and Direction, 4(1), 13–47.

Ten Cate, O. (2005). Entrustability of professional activities and competency-based training. Medical Edu-
cation, 39(12), 1176–1177. https:// doi. org/ 10. 1111/j. 1365- 2929. 2005. 02341.x

Tolsgaard, M. G., Madsen, M. E., Ringsted, C., Oxlund, B. S., Oldenburg, A., Sorensen, J. L., Ottesen, B., 
& Tabor, A. (2015). The effect of dyad versus individual simulation-based ultrasound training on skills 
transfer. Medical Education, 49(3), 286–295. https:// doi. org/ 10. 1111/ medu. 12624

Topps, D., Helmer, J., & Ellaway, R. (2013). YouTube as a Platform for Publishing Clinical Skills Training 
Videos. Academic Medicine, 88(2), 192–197. https:// doi. org/ 10. 1097/ ACM. 0b013 e3182 7c5352

Uhl, S., Weinrich, B., Hutchinson, D. (1987). Determining a caseload for a university clinical supervisor. 
In S. S. Farmer (Ed.), Proceedings of a national conference on supervision-clinical supervision: A 
coming of age. (pp. 212–214). Council of University Supervisors of Practicum in Speech-Language 
Pathology and Audiology.

Vygotsky, L. (1962). Thought and language. (E. Hanfmann & G. Vakar, Eds.). MIT Press. https:// doi. org/ 
10. 1037/ 11193- 000

Watford, K. (2017, March 12). Verb Network Strengthening Treatment [Video]. YouTube. https:// www. 
youtu be. com/ watch?v= 8R8ZF ZVu2E E&t= 1s

Wolford, G. W., Fissel Brannick, S., Strother, S., & Wolford, L. (2021). Clinical education outcomes and 
research directions in speech-language pathology: A scoping review. Teaching and Learning in Com-
munication Sciences & Disorders, 5(2), 3.

https://doi.org/10.1111/j.1365-2929.2005.02341.x
https://doi.org/10.1111/medu.12624
https://doi.org/10.1097/ACM.0b013e31827c5352
https://doi.org/10.1037/11193-000
https://doi.org/10.1037/11193-000
https://www.youtube.com/watch?v=8R8ZFZVu2EE&t=1s
https://www.youtube.com/watch?v=8R8ZFZVu2EE&t=1s

	How does training format and clinical education model impact fidelity and confidence in a speech-language pathology rotation?
	Abstract
	Introduction
	Pre-clinical training
	Clinical education model
	Present study

	Methods
	Participants
	Procedure
	Phase 1: pre clinical training
	Phase 2: supervised clinical practice
	Clinical education model 
	Traditional cohorts 
	Collaborative cohorts 
	Control group 


	Outcome measures
	Aphasia camp confidence rating scale
	VNeST fidelity checklist

	Statistical analysis
	Phase 1: impact of training condition on student confidence and initial treatment fidelity
	Phase 2: impact of educational model on student confidence and treatment fidelity


	Results
	Phase 1: impact of training condition on student confidence and initial fidelity
	Phase 2: impact of educational model on student confidence and treatment fidelity
	Phase 2: confidence
	Phase 2: treatment fidelity
	Phase 2: relationship between treatment fidelity and confidence


	Discussion
	Phase I: impact of training condition on student confidence and treatment fidelity
	Phase II: impact of clinical education model on student confidence and treatment fidelity
	Confidence
	Treatment fidelity
	Relationships between student confidence and treatment fidelity

	Recommendations for clinical education practice and future research

	Conclusion
	Appendix A
	References




