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Abstract 

Objective: Little is known about key determinants of clinical placement performance among 
physiotherapy students. We assessed whether students’ learning curves and performance 
consistency vary across final year placements and examined which person-level characteristics 
relate to average performance, learning trajectories, and consistency. 
Methods: We sampled 561 undergraduate physiotherapy students from an Australian university 
who completed final year clinical placements between 2014 and 2017. We analysed archival 
demographic data and clinical educators’ assessments collected across four, 5-week placements 
using the Assessment of Physiotherapy Practice (APP). 
Results: Cognitive ability and language skills produced consistent effects across professional and 
clinical practice domains, whereas factors such as the country where students completed high 
school, age, gender, and the number of supplementary assessments taken during the first three 
years influenced performance in specific domains. 
Conclusions: Certain demographic and academic factors represent a small but important piece 
of the puzzle regarding the growth and consistency in clinical performance. However, given the 
dynamic nature of clinical placement performance, other psychosocial and contextual factors likely 
play an important role for person-situation interactions within placement settings. Identifying the 
most important determinants of clinical performance will permit enhanced and targeted curricular 
development to maximize clinical placement success.  
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I INTRODUCTION 

Clinical placements are integral to any physiotherapy curricula that produces entry-level 
physiotherapists upon completion (Australian Physiotherapy Council, 2025a). Clinical placements 
allow students to integrate theoretical knowledge and skills acquired in campus-based learning 
into authentic, real-world healthcare settings and provide opportunities for clinical educators to 
monitor and assess student performance over time across diverse settings (e.g., acute, 
community) (Ajjawi et al., 2020; Higgs, 2012; Patton et al., 2013). This transition from campus-
based learning into real-world healthcare can be challenging. Students are exposed to new, 
dynamic, unpredictable workplace environments and patient encounters (e.g., diverse patient 
presentations, exposure to suffering, death and dying), as well as added pressure to perform 
competently to meet professional practice standards (Australian Physiotherapy Council, 2025b; 
Physiotherapy Board of Australia & Physiotherapy Board of New Zealand, 2023). Students 
experience varying degrees of stress and can struggle to cope with the challenges encountered, 
regardless of their previous academic achievements (Delany et al., 2015; Dyrbye et al., 2006; 
Gallasch et al., 2022; LeBlanc, 2009; Milgate et al., 2024; Tucker et al., 2006; Walsh et al., 2010). 
There is a need to understand why some students struggle, whereas others thrive in the face of 
multiple competing demands when completing clinical placements. 

Emerging adulthood, the crucial period between late adolescence and early adulthood, is 
among the most critical life transitions because we experience numerous and diverse changes 
and challenges (Arnett, 2018). Within the context of tertiary studies, the transition from classroom-
based learning into workplace-based learning represents one such example for physiotherapy 
students (Chipchase et al., 2012; Judd et al., 2023). Workplace environments in which clinical 
placement learning occurs are complex, multi-dimensional, and dynamic spaces that differ greatly 
from typical tertiary academic settings (Patton et al., 2013, 2018). Academic learning tends to be 
more structured and predictable, typically involving attendance and engagement in lectures, 
tutorials, and practical classes with discrete competencies evaluated through traditional, 
standardized assessments (e.g., written assignments/tests, objective structured clinical 
examinations [OSCEs], vivas). A key feature of academic learning is that it is student-centric 
(Cooper et al., 2010). In contrast, clinical placements occur in authentic, unpredictable healthcare 
and health promotion settings, where the priority is the provision and delivery of safe and effective 
care to the public, followed by student learning (McGivern et al., 2025). Over the duration of a 
clinical placement, which is typically 4–6 weeks in pre-registration physiotherapy courses, 
physiotherapy students work individually and in interprofessional teams, under the supervision of 
qualified healthcare professionals, providing care to a diverse range of clients and clinical 
presentations. Each clinical placement offers students graduated opportunities to integrate 
existing and new knowledge and skills into new professional practice settings. Placements allow 
students to receive and respond to feedback and develop the necessary entry-level clinical 
performance competencies required for registration as a physiotherapist. Collectively, clinical 
placements are integral components of all physiotherapy degrees designed to produce graduates 
who are autonomous, first contact practitioners, with skills and abilities to be safe, ethically- and 
culturally-effective, evidence-based, reflective practitioners and lifelong learners (Australian 
Physiotherapy Council, 2025b; Lawton et al., 2023; Stoikov et al., 2022; Wells et al., 2021; World 
Physiotherapy, 2021, 2023a, 2023b). 

Conceptualizing the transition from campus-based learning to the clinical placement setting as 
purely a translation of theory into practice ignores the salient and complex physical (e.g., learning 
resources available), socio-cultural (e.g., supervisor motivations and dispositions, workplace 
culture), and temporal (e.g., availability of time for reflection and consolidating learning) 
dimensions that can inhibit or facilitate learning (Kurunsaari et al., 2022; Nisbet et al., 2021; Patton 
et al., 2013, 2018). Numerous learning theories, encompassing these dimensions, have been 
proposed to conceptualize and enhance workplace learning (Patton et al., 2013). Situated (Lave 
& Wenger, 1991) and workplace (Billett, 1992, 2001, 2004, 2006, 2008, 2009a, 2024) learning 
theories highlight how workplace learning unfolds and is systematically constructed through active 
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and graduated participation in professional practice activities and communities of practice. The 
workplace environment and affordances available, and how students interact with these key 
elements of the learning process, influence individual learning outcomes and trajectories. Social 
learning theories (Rogoff, 1990; Vygotsky, 1978) emphasize social and professional relationships 
in clinical placement learning. Particularly salient is the role of clinical supervisors in establishing 
a productive student–supervisor relationship; providing a safe, supportive learning environment 
that assists students to integrate into the workplace culture and communities of practice; and 
guiding and scaffolding student learning (Clouder & Adefila, 2017; Clouder et al., 2022; Milgate et 
al., 2024; Schmutz et al., 2021; Sellberg et al., 2022). Learning with and from patients, colleagues, 
peers, caregivers, and other healthcare and support staff is also important (Delany & Bragge, 
2009; Lindquist et al., 2006; Lindquist et al., 2010; Nisbet et al., 2021; Nisbet et al., 2023; Patton 
et al., 2018; Solvang & Fougner, 2023). Finally, consideration of learner attributes (e.g., 
knowledge, skills, abilities) and dispositions (e.g., assertiveness, motivation) alongside temporal 
interactions with the physical and socio-cultural environment, highlights the unique and individual 
factors, within and external to the placement, that affect student performance in clinical placement 
settings (Billett, 2009b; Lindquist et al., 2006; Lindquist et al., 2010; Milgate et al., 2024; Patton et 
al., 2018; Ployhart et al., 2014; Schrewe et al., 2018; Smith et al., 2023). 

Hosting clinical placements and having students involved in healthcare delivery provides 
benefits to students, patients, supervisors, health service organisations and universities (Bourne 
et al., 2019; Bowles et al., 2014; McBride et al., 2020; McBride et al., 2015; Nisbet et al., 2023; 
Smith et al., 2023). Anecdotally, according to Clinical Education Managers of Australia and New 
Zealand (CEMANZ), most physiotherapy students navigate clinical placements successfully, with 
only a small percentage (~ <5%) of students failing placements (see also Lawton et al., 2021). 
However, success and failure rates often ignore students who require additional resources and 
support to reach a passing standard (Bell et al., 2024; Foo et al., 2017; So et al., 2019). When 
students struggle on clinical placements, negative effects are borne by the student, their social 
supports, peers, the placement hosting organisation, clinical supervisors, and university staff. 
There are academic (e.g., delayed course progression), financial (e.g., cost of repeating the 
placement), health (e.g., reduced physical and mental wellbeing), behavioural (e.g., reduced 
motivation), and emotional (e.g., low self-esteem, embarrassment, anger) consequences for the 
student (Foo et al., 2017; Milgate et al., 2024). Supervisors managing underperformance have 
reported heightened level of stress and guilt, increased workloads, lowered self-confidence, and 
reduced willingness to host student placements in the future (Smith et al., 2023; So et al., 2019). 
Similarly, additional time and resources are needed by university staff to provide support to 
students and placement hosts (Bowles et al., 2014; Foo et al., 2017; Milgate et al., 2024; Smith et 
al., 2023). Universities would like students to be well prepared to meet the demands and 
expectations of clinical placements (Judd et al., 2023). Knowledge of which students are at 
increased risk of struggling is essential for early and targeted support and remediation. 

Research on the determinants of clinical performance in entry-level physiotherapy is in its 
infancy, relative to knowledge on academic performance (Ball et al., 2024; Chisholm-Burns et al., 
2021; Fong et al., 2021; Reynolds et al., 2021; Richardson et al., 2012). Successful completion of 
clinical placements requires competence in areas that span cognitive (e.g., understanding of 
concepts), physical (e.g., manual therapy techniques), and social (e.g., communication) skills. 
Students must make high-level clinical reasoning decisions, integrating theory and skills into 
practice in a safe and ethical manner (Higgs et al., 2008). Prior work has identified several 
applicant and student attributes associated with clinical performance, typically reporting bivariate 
correlations (r) and, in some cases, model-level variance explained (adjusted R2). To date, pre-
admission interviews (e.g., r = 0.322; Edgar et al., 2014; adj R2 = 0.04 – 0.09; Paynter et al., 2022), 
student reflective ability (r = 0.411; Brooks et al., 2017), self-efficacy (Reynolds et al., 2021), 
behavioural styles (Milne et al., 2019), and grit (r = 0.22; Calo et al., 2022) have been identified as 
meaningful determinants of clinical performance. In contrast, there exist mixed results for factors 
like practical examinations (Terry et al., 2017, 2020), performance on simulation (Judd et al., 2018; 
Ryall et al., 2022), student demographics (Edgar et al., 2014; Lewis, 2010), pre-admission 
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grades/test results (Edgar et al., 2014; Lewis, 2010, 2011; Paynter et al., 2022), course GPA 
(Edgar et al., 2014; Lewis, 2011), and emotional intelligence (Lewis, 2010, 2011).  

Knowledge of key determinants of physiotherapy clinical performance could inform targeted 
interventions across multiple, intersecting personal and social ecologies to maximize student 
success in clinical practice. In this study, we leveraged historical data to examine determinants of 
entry-level clinical performance in two ways. First, we examined multiple determinants 
simultaneously rather than one or two in isolation (Brooks et al., 2017; Terry et al., 2020) to 
estimate the relative importance across several potentially important factors. Knowledge of the 
relative importance of individual determinants among a network of multiple factors is required for 
the prioritisation of intervention targets for proactive efforts to optimize clinical performance. 
Second, we statistically modelled multiple assessments of clinical performance for each student 
to maximize synergies between concept and operationalisation. Relying on a single snapshot of 
clinical performance is incongruent with how most tertiary institutions make inferences regarding 
students’ readiness to enter the workforce. Rather, students’ clinical performance is assessed 
across multiple placements that vary in their substantive focus (e.g., musculoskeletal, 
neurological) and contextual setting (e.g., acute, rehabilitation). Doing so means that we can 
estimate the relative importance of determinants on students’ overall performance and learning 
trajectories across multiple performance assessments (mean levels), as well as the consistency 
with which they perform across diverse settings and contexts (intra-individual variability). 
Ultimately, we want graduates who perform consistently at a high standard across time and 
context regarding the quality of their healthcare (e.g., safety, interpersonal dynamics).  

Against this backdrop, we examined physiotherapy students’ clinical performance longitudinally 
across a series of final year placements and estimated the relative importance of demographic 
and academic factors for their learning curves and consistency in performance. The specific 
research questions were: 

• To what extent do physiotherapy students vary regarding their (i) learning curve and (ii) 
consistency in clinical performance across their final year placements? 

• What person-level characteristics contribute meaningfully to understanding physiotherapy 
students’ (i) average performance, (ii) learning curves and (iii) consistency in clinical 
performance across their final year placements? 

II METHODS 

A Design 

We accessed archival student demographic and clinical educators’ assessment data of student 
clinical placement performance across four, 5-week, final year clinical placements. The clinical 
placements span across placement types (e.g., musculoskeletal, neurological, cardiopulmonary 
and/or combinations of these), settings (e.g., acute care, rehabilitation and community), and the 
human lifespan (e.g., paediatrics through to gerontology). These data were utilized in a previous 
study focused solely on the psychometrics of the primary outcome measure (Reubenson et al., 
2020). Our University Human Research Ethics Committee approved the study (HRE2017-0568) 
and provided approval for consent waiver. 

B Participants 

Undergraduate physiotherapy students from one Australian university, enrolled to complete 
their final year clinical placements between 2014–2017, participated. We excluded students who 
only completed one final year placement before exiting the course, given our focus on learning 
trajectories and variability in performance. 
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C Primary outcome 

The Assessment of Physiotherapy Practice (APP) is a 20-item informant-reported tool that 
captures one’s proficiency in seven domains of clinical practice, including professional behaviour, 
communication, assessment, analysis and planning, intervention, evidence-based practice, and 
risk management. Clinical supervisors assessed students’ performance on each placement block 
using a 5-point scale ranging from 0 (seldom meets criteria) to 4 (excellent performance). Full 
details of the APP can be found in the original development and initial validation work (Dalton et 
al., 2011, 2012). Aligned with recent psychometric evidence (Reubenson et al., 2020; Reubenson, 
Ng, et al., 2025), we operationalized clinical performance as the average score of items according 
to two dimensions – professional (items 1–4) and clinical (items 5–20). 

A minimum of four (out of five) final year clinical placements are assessed using the APP at our 
institution. For each placement, clinical educators assess students based on their performance 
across a 5-week period, and against entry-level competencies aligned with the Australian and New 
Zealand physiotherapy standards (Australian Physiotherapy Council, 2025b; Physiotherapy Board 
of Australia & Physiotherapy Board of New Zealand, 2023). We categorized placements into one 
of four placement types: cardiopulmonary; musculoskeletal; neurological; and other 
(miscellaneous category such as aged care, paediatrics). 

D Determinants of clinical performance 

We retrieved several demographic indicators of students (age, gender, Year 12 country, main 
language) as well as their academic performances (course progression, honours, course weighted 
average, total fails, total supplementary assessments) from university databases (see Table 1).1 

 

 

 

 

 

 

 

 

 
1  We also had access to Australian Tertiary Admission Rank (ATAR) scores for approximately 85% (n = 479) of the 

sample who completed secondary education in Australia. The ATAR reflects a student’s overall performance in the 
final year of their high school, where scores can range from 0 to 99.95 to indicate an individual’s performance relative 
to all other students in their cohort for that year. An ATAR of 90, for example, indicates a student who scored in the 
top 10% of their cohort. Entry into physiotherapy programs at our participating institution is generally in the ATAR 
90s and there is little variation in ATAR scores (M = 92.7, SD = 4.8). Substantively, ATAR can be considered proxy 
for general cognitive ability upon completion of secondary school. We prioritized course weighted average of the 
physiotherapy undergraduate program in our analyses because it provides a proxy of cognitive ability that is specific 
to physiotherapy clinical performance, and meant that we retained all students in the final analysis; utilising ATAR 
would result in substantial loss of data in the final model (~15%). We also prioritized Year 12 country as a determinant 
in our statistical model rather than citizenship. Given the substantial overlap between these two variables, the 
inclusion of citizenship in the statistical model introduced suppression effects.  
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Table 1: Study variables and demographic information of participants 

Characteristic Participants (n=561) Description of Characteristic 
Age (y), mean (SD) 22.95 (3.55) Participant age at the start of final year 
Gender, n (%) 
Female  
Male  

 
378 (67) 
183 (33) 

Female or male. Our university captures this data on 
entry to the course — we acknowledge that students 
might identify in ways that differ from these two 
categories 

Citizenship, n (%) 
Australian  
International  

 
490 (87.3) 
71 (12.7) 

Australian or International 

Year 12 country, n (%) 
Australia 
International 

 
451 (80.4) 
110 (19.6) 

Country where student completed secondary 
schooling 

Main language, n (%) 
English 
Other 

 
513 (91.4) 
48 (8.6) 

English or Other 

Course Progression, n (%) 
Typical 
Atypical 

 
422 (75) 
139 (25) 

Typical course progression was assigned to students 
that completed the first 2 years (for students who 
started the course in second year) or 3 years (for 
students who started the course in first year) of the 
course consecutively. Atypical course progression 
was assigned to any student that took longer to 
complete the first 2 or 3 years of the course due to 
having failed subjects and needing to repeat units or 
taking time away from the course for other reasons 
(e.g., illness, family matters) 

Course Entry Score 
Australian Tertiary Admission Rank (ATAR), mean (SD) / n (%) 
Alternative course entry or Tertiary Entrance Rank unavailable, n (%) 

 
92.7 (4.8) / 479 (85.4) 
82 (14.6) 

ATAR = a number between zero and 99.95 ranking 
Year 12 secondary school performance within a year 
group (only applicable for participants that completed 
secondary school in Australia) 

Honours, n (%) 
Yes 
No 

 
50 (8.9) 
511 (91.1) 

Students apply to join the 2-year Honours program 
(across the final 2 years of the course) 

Course Weighted Average (CWA) at end of course, mean (SD) 71.58 (4.8) This study used the CWA at the end of the course 
(based on approximately 36 units / 800 credits) with a 
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range of one to three of these (25–75 credits) taking 
place in final year. Although this value included up to 
3 coursework units in final year, it would still 
represent an indicative CWA (91–97% up to end of 
third year) for students prior to completing final year 
placements and acts as a proxy for academic 
achievement prior to completing final year clinical 
placements 

Total Failed Assessments, n (%) 
Fails in 1st year 
Fails in 2nd year 
Fails in 3rd year 
Students with fails in all 3 years 
Students with fails in 2 years 
Students with fails in 1 year 
Students with no fails in first 3 years 

 
43 (7.66) 
44 (7.84) 
50 (8.91) 
4 (0.7) 
18 (3.2) 
89 (15.9) 
450 (80.2) 

Total number of years of the 3 years prior to final 
year where students failed one or more units (would 
only apply to students assigned to the atypical course 
progression category). Coded as 0–3 

Total Supplementary Assessments, n (%) 
Supplementary assessments in 1st year 
Supplementary assessments in 2nd year 
Supplementary assessments in 3rd year 
Students with Supplementary assessments in all 3 years 
Students with Supplementary assessments in 2 years 
Students with Supplementary assessments in 1 year 
Students with no Supplementary assessments in first 3 years 

 
136 (24.24) 
234 (41.71) 
302 (53.83) 
60 (10.7) 
167 (29.8) 
158 (28.2) 
176 (31.4) 

Total number of years of the 3 years prior to final 
year where students were granted supplementary 
assessments at the end of a study period, regardless 
of whether these were successful or not. Coded as 
0–3 

Placement Type, n (%) 
Cardiopulmonary 
Musculoskeletal 
Neurological 
Other 

 
565 (25.3), fails = 26 (4.6%) 
557 (24.9), fails = 14 (2.51%) 
554 (24.8), fails = 24 (4.33%) 
560 (25.0), fails = 25 (4.46%) 

Categorisation of placements undertaken 
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E Data analysis 

We examined the research questions using location-scale models (McNeish, 2021) within a 
multilevel structural equation modelling framework in Mplus 8.10 (Muthén & Muthén, 2017), 
whereby clinical placement scores (Level 1) are nested within students (Level 2). Students could 
differ in their overall average (random intercepts), linear learning curve (random slopes), and 
degree of stability in clinical performance across multiple placements (heterogenous variances). 
We utilized Bayesian estimation with Markov chain Monte Carlo (MCMC) methods for 
computational convenience rather than the motivating philosophy (Levy & McNeish, 2023). The 
estimation relied on default non-informative priors across four chains each with at least 50,000 
iterations, ensuring that data drove the characterisation of the posterior distribution. The Gibbs 
sampler treats missing data as unknown values, which are estimated under the ‘missing at 
random’ assumption and utilized in combination with observed data and priors to characterize the 
posterior distribution (Asparouhov & Muthén, 2010). We relied on the 95% credibility interval — 
the range of values where the true value most likely resides — to express uncertainty and therefore 
infer the statistical meaningfulness or ‘credibility’ of effects. Mplus syntax scripts and outputs are 
available on the Open Science Framework (https://bit.ly/3MWCwgz). 

III RESULTS 

A Flow of participants 

In total, 564 students were enrolled in final year clinical placement units between 2014 and 
2017. Three students were ineligible by virtue of completing less than two final year placements. 
Of the 561 retained students, 542 were assessed on four placements, 14 were assessed on three 
placements, and five were assessed on two placements. Baseline demographic information is 
provided in Table 1. 

B Characterisation of learning curves and consistency in clinical performance  

In unconditional models excluding determinants, we found students performed well, on 
average, across their clinical placements on both professional (γ = 3.22, [95% CI = 3.18, 3.27]) and 
clinical (γ = 2.75, [95% CI = 2.70, 2.79]) dimensions. Regarding learning curves, students’ 
performance improved across each placement in both professional (𝑏𝑏 =  .06, [95% 𝐶𝐶𝐶𝐶 =  .04, .08]) 
and clinical (𝑏𝑏 =  .05, [95% 𝐶𝐶𝐶𝐶 =  .04, .07]) dimensions. Estimates of intra-individual variability 
indicated that students differed from one another in their stability in both professional (𝜔𝜔𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙  =
 −1.36 [95% 𝐶𝐶𝐶𝐶 =  −1.45,−1.28] ) and clinical ( 𝜔𝜔𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙  =  −1.46 [95% 𝐶𝐶𝐶𝐶 =  −1.55,−1.39] ) 
performance dimensions across multiple placements. Exponentiated to the original scale, the 
expected residual variance is 𝜎𝜎𝑗𝑗2 =  .26 [95% 𝐶𝐶𝐶𝐶 =  .24, .28] for the professional dimension and 
𝜎𝜎𝑗𝑗2 =  .23 [95% 𝐶𝐶𝐶𝐶 =  .21, .25] for the clinical dimension, on average. Students who performed 
better overall demonstrated less variability (clinical =  −.08 [−.11,−.05] , professional = 
−.15 [−.20,−.1] ) and less improvement (clinical =  −.004 [−.01, .01] , professional =
 −.01 [−.02,−.001]) in their performance. 

C Determinants of learning curves and consistency in clinical performance  

Full results of these analyses are presented in Table 2 and Figure 1. Regarding the clinical 
dimension of performance, students who obtained higher course weighted averages performed 
best overall (𝑏𝑏 =  .03, [95% 𝐶𝐶𝐶𝐶 =  .01, .04]), whereas students for whom English is a second 
language performed worse than individuals whose primary language is English ( 𝑏𝑏 =
 −.26, [95% 𝐶𝐶𝐶𝐶 =  −.41,−.11]). Students who completed their high school education overseas 
rather than in Australia (𝑏𝑏 =  .34, [95% 𝐶𝐶𝐶𝐶 =  .12, .59]) and older students (𝑏𝑏 =  .03, [95% 𝐶𝐶𝐶𝐶 =
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 .02, .06]) evidenced the greatest performance variability across their placement series, whereas 
female students, relative to male students, evidenced less performance variability ( 𝑏𝑏 =
 −.15, [95% 𝐶𝐶𝐶𝐶 =  −.29,−.01]).  

For the professional dimension of performance, students who received a higher number of 
supplementary assessments across the first 3 years of their coursework performed worse overall 
( 𝑏𝑏 =  −.09, [95% 𝐶𝐶𝐶𝐶 =  −.15,−.03] ) yet evidenced the greatest improvements across the 
placement series ( 𝑏𝑏 =  .03, [95% 𝐶𝐶𝐶𝐶 =  .002, .06] ). Students for whom English is a second 
language performed worse overall (𝑏𝑏 =  −.24, [95% 𝐶𝐶𝐶𝐶 =  −.40,−.08]). Students who obtained 
higher course weighted averages performed the best overall (𝑏𝑏 =  .02, [95% 𝐶𝐶𝐶𝐶 =  .003, .03]) and 
varied less across the placement series (𝑏𝑏 =  −.03, [95% 𝐶𝐶𝐶𝐶 =  −.06,−.001]).
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Table 2: Unstandardized estimates and credibility intervals of determinants of learning curves and consistency in clinical performance 

  Clinical Performance     Professional Performance 
  Predictor Estimate 95% CI     Predictor Estimate 95% CI 
Intercepts Overall average 2.77 2.57 2.97   Intercepts Overall average 3.25 3.04 3.45 
  Linear Change .08 -.02 .17     Linear Change .04 -.06 .14 
  IIV (log scale) -1.52 -1.85 -1.17     IIV (log scale) -1.21 -1.58 -.80 
Linear Change ← Age -.01 -.01 .00   Linear Change ← Age .00 -.01 .00 
  Gender -.01 -.05 .04     Gender .00 -.04 .04 
  CWA .00 -.01 .01     CWA .00 -.01 .01 
  Language .04 -.03 .11     Language .06 -.02 .14 
  Year 12 Country -.07 -.14 .00     Year 12 Country -.07 -.13 .002 
  Progress .00 -.07 .08     Progress .02 -.07 .09 
  Honours .03 -.04 .10     Honours .00 -.06 .07 
  Fails (total) -.01 -.07 .06     Fails (total) -.03 -.10 .04 
  Supplementary assessments (total) .01 -.02 .03     Supplementary assessments (total) .03 .002 .06 
IIV ← Age .03 .02 .06   IIV ← Age .02 .00 .04 
  Gender -.15 -.29 -.01     Gender -.18 -.35 .01 

  CWA -.02 -.04 .01     CWA -.03 -.06 
-

.001 
  Language .02 -.22 .30     Language .17 -.17 .46 
  Year 12 Country .34 .12 .59     Year 12 Country .19 -.07 .48 
  Progress -.13 -.42 .13     Progress -.20 -.51 .09 
  Honours -.03 -.30 .27     Honours -.12 -.45 .19 
  Fails (total) -.04 -.27 .19     Fails (total) .02 -.23 .27 
  Supplementary assessments (total) .01 -.10 .11     Supplementary assessments (total) -.03 -.14 .09 
Overall Average ← Age .00 -.01 .01   Overall Average ← Age .01 -.01 .02 
  Gender .05 -.04 .14     Gender .08 -.01 .17 
  CWA .03 .01 .04     CWA .02 .003 .03 
  Language -.26 -.41 -.11     Language -.24 -.40 -.08 
  Year 12 Country -.03 -.18 .12     Year 12 Country .07 -.08 .21 
  Progress -.01 -.17 .15     Progress .00 -.17 .17 
  Honours .03 -.12 .17     Honours .03 -.12 .17 
  Fails (total) .05 -.09 .18     Fails (total) .07 -.08 .22 
  Supplementary assessments (total) -.04 -.10 .01     Supplementary assessments (total) -.09 -.15 -.03 
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Fixed Effects Overall Average ↔ Linear Change .00 -.01 .01 Fixed Effects Overall Average ↔ Linear Change -.01 -.02 .00 

  Overall Average ↔ IIV -.05 -.08 -.02     Overall Average ↔ IIV -.11 -.15 -.08 
  Linear Change ↔ IIV .00 -.01 .01     Linear Change ↔ IIV .00 -.01 .01 
Random Effects Overall Average ↔ Linear Change -.22 -.66 .45   Random Effects Overall Average ↔ Linear Change -.47 -.89 .03 
  Overall Average ↔ IIV -.83 -1.00 -.49     Overall Average ↔ IIV -.93 -1.00 -.81 
  Linear Change ↔ IIV -.19 -.76 .44     Linear Change ↔ IIV .12 -.40 .71 
Residual Variances Overall Average .06 .04 .09   Residual Variances Overall Average .07 .05 .10 
  Linear Change .00 .00 .01     Linear Change .00 .00 .01 
  IIV .06 .02 .10     IIV .22 .12 .32 
Variance Explained Overall Average .18 .09 .29   Variance Explained Overall Average .17 .09 .27 
  Linear Change .28 .05 .66     Linear Change .40 .10 .82 
  IIV .34 .16 .56     IIV .13 .05 .27 

 
Note: IIV = intra-individual variability; CWA = course weighted average.
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IV DISCUSSION 

Utilizing archival data at an Australian university, we found that final year physiotherapy 
students typically demonstrated meaningful improvement in both professional and clinical 
dimensions of clinical performance across four final year placements. We also found that students 
differed in their degree of consistency across both dimensions of clinical performance across these 
four placement experiences. Regarding determinants of overall performance, linear changes, and 
variability estimates, our findings suggest that different factors influence clinical and professional 
performance in distinct ways. Intellectual skills and knowledge (e.g., analytical reasoning, 
problem-solving) pertinent to the content domain of entry-level physiotherapists and language 
evidenced reasonably consistent effects across both domains, whereas the country where 
students completed their high school studies, age, gender, and the number of supplementary 
assessments received during the first 3 years of their degree had domain-specific effects. 

We found, on average, that students’ performance on up to four, 5-week clinical placements in 
diverse practice settings, across approximately 12 months, generally improved over time in both 
professional and clinical dimensions. With cross-sectional snapshots of clinical performance, the 
modus operandi among existing work (Calo et al., 2022; Milne et al., 2019), our study is the first 
to provide empirical evidence of a learning or growth trajectory of clinical performance among 
undergraduate physiotherapy students. Practically, the observed improvement in performance 
across placements in both professional and clinical domains confirms that most students can 
effectively learn and apply their knowledge in a clinical setting. Conceptually, this learning 
trajectory aligns with developmental theories in which it is hypothesized that progression of 
competence over time occurs following the kind of repeated practice incorporated into clinical 
placements (Kurunsaari et al., 2022). Of course, there exist other qualitatively different learning 
trajectories, such as quadratic (e.g., U-shaped) and cubic (e.g., S shape) effects, that model non-
linear changes in clinical performance (Govaerts & van der Vleuten, 2013) or related factors (e.g., 
empathy) (Bayliss & Strunk, 2015). 

Students attending clinical placements need to adjust to novel environments each time they 
commence a new placement. Socioecological perspectives like the Process-Person-Context-Time 
(PPCT) model (Dickson & Darcy, 2021) offer holistic backdrops upon which to consider key 
determinants and development of professional competencies within diverse, complex, and 
unpredictable environments such as clinical placements. The ‘Process’ refers to regular 
interactions between the ‘Person’ (e.g., student) and their environment (e.g., interactions with 
patients and supervisors); ‘Context’ reflects the changing clinical placement settings (e.g., acute, 
community) and areas of practice (e.g., musculoskeletal, cardiopulmonary) encountered across 
the year; and ‘Time’ encompasses the temporal sequencing or longitudinal nature of interactions. 
Our study offers an initial first look at the interface among these elements via estimation of intra-
individual variability alongside mean-level estimates of overall performance and linear change, as 
well as personal factors that might influence one’s engagement with clinical processes and 
contexts across time. Regarding variability in clinical performance, its omission among existing 
research is important because it is well known that indices of functioning vary temporally and 
situationally (Dalal et al., 2020). We provide the first evidence to support the generalisation of this 
self-regulatory characteristic — that is, the capacity for individuals to modulate their behaviour in 
response to changing contextual demands — to clinical performance among undergraduate 
physiotherapy students. Intra-individual variability is to be expected, with individuals likely to 
experience different behavioural responses while transitioning into and during each new 
placement setting (Tigelaar & van der Vleuten, 2014), unless the ‘transferability’ element of skill 
and knowledge acquisition is explicitly addressed during training. Personal and contextual factors 
likely play important roles in intra-individual variability in clinical performance. Self-reported 
confidence, for example, tends to revert to baseline levels at the start of new practice areas, 
despite improvements experienced during previous immersive simulation placement blocks 
(Wright et al., 2018). Our multifaceted approach to operationalising clinical performance dynamics 
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provides the necessary resolution for identifying key determinants that could inform one-size-fits-
all and personalized interventions for learning and development.   

Owing largely to the archival nature of our data, we examined demographic and academic 
factors primarily as determinants of mean-levels and intra-individual variability in clinical 
performance. Broadly, our findings support the meaningfulness of factors that students bring with 
them to the university context (age, gender, language, country where they completed high school) 
and which reflect students’ performance on discipline-specific theoretical knowledge and skills 
acquired via campus-based learning (course weighted average and number of supplementary 
assessments). In the context of our research setting, Course Weighted Average (CWA) can be 
conceived broadly as a domain-specific proxy of cognitive ability prior to completing clinical 
placements. Intuitively, one would anticipate that students with lower baseline knowledge and 
skills might encounter greater variability in clinical performance as they engage and interact with 
diverse patients and contextual settings. Cognitive ability is a well-known determinant of job 
performance (Van Iddekinge et al., 2018), particularly in scenarios that require people to adapt to 
dynamic contextual considerations (Stasielowicz, 2020). Our findings confirm this general 
expectation and extend knowledge to clinical performance settings among physiotherapy 
students, where strong academic foundations in discipline-specific content likely facilitate the 
acquisition, refinement, and application of knowledge and skills pertinent to patient care across 
diverse healthcare settings.  

Our findings regarding the salience of the number of supplementary assessments offered and 
completed provides a complementary view of this consideration regarding cognitive ability. On the 
one hand, students who received a higher number of supplementary assessments across the first 
3 years of their coursework performed worse overall in terms of professional elements, yet they 
also evidenced higher levels of linear improvement across their placement series. The former 
finding likely encompasses the interplay between cognitive ability, self-regulated learning, and 
other non-cognitive factors such as motivation (Theobald, 2021), whereas the latter primarily 
reflects the power of feedback (Hattie & Timperley, 2007). Students who undertake supplementary 
assessments receive additional feedback on their academic and practical performances, which in 
turn, likely aids learners in developing positive reflective practice strategies (Wisniewski et al., 
2020). However, improving knowledge and general skills alone is unlikely to confer significant 
behavioural change, without attention to salient factors like behavioural skills, attitudes, and habits, 
and social-structural factors (e.g., social support provision) (Albarracin et al., 2024). Nevertheless, 
our insights alongside related work from other allied health professionals (Attrill et al., 2012) 
emphasize the need for physiotherapy programs to consider academic foundations within a 
multifaceted approach which fosters environments that support diverse learning needs and 
enhance clinical competency development. 

With language a credible determinant for both dimensions of clinical performance, and the 
country where students completed their high schooling salient for the clinical domain only, our 
findings suggest there may be potential linguistic and cultural considerations for person-situation 
interactions for physiotherapy students within the context of clinical placements. These 
considerations are important for future work, given the growing need for universities and their 
educators to balance business models that prioritize attracting and retaining international students 
with commensurate learning experiences that cater for culturally diverse cohorts (Miller et al., 
2021). High-quality communication is an important factor for safe and effective patient outcomes 
across healthcare settings (Institute of Medicine (US) Committee on Quality of Health Care in 
America, 2001). Language barriers or challenges to effective communication between healthcare 
practitioners and/or patients are exacerbated by global migration (United Nations, 2020), due to 
which populations are increasingly linguistically and culturally diverse. Students for whom English 
is a second language may experience challenges with communication and professionalism 
dynamics that are central to safe and ethically- and culturally-effective care with patients (e.g., 
assessment, treatment plans), and high-quality relationships with their primary supervisor and 
other healthcare practitioners in clinical settings (Al Shamsi et al., 2020). Students whose primary 
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language is English, yet completed their high school studies at international locations rather than 
within Australia, might experience variations within K-12 education systems regarding pedagogical 
priorities (e.g., rote memorisation, critical thinking) and acculturative stressors with studying 
abroad are likely important considerations. Acculturating from international to Western societies, 
for example, presents diverse lifestyle changes that might be experienced as stressors, including 
language, educational environments (e.g., mismatch in expectations of their own academic 
performance and quality of teaching), sociocultural factors (e.g., friendships), discrimination, and 
financial burdens (Attrill et al., 2016; Smith & Khawaja, 2011). International students also need to 
negotiate different university and healthcare structures and systems, which may differ vastly from 
their home country (McKenna et al., 2017). Considering these challenges, it is imperative for 
physiotherapy education programs to implement targeted support strategies that address linguistic 
and cultural barriers, thereby enhancing students’ clinical performance and ensuring the delivery 
of safe, effective, and culturally competent patient care. 

Age and gender, which reflect the ‘Person’ dimension of the PPCT socioecological framework, 
represent complex demographic factors that we found are important considerations for 
performance variability in the clinical domain. Gendered experiences and socialisation appear to 
shape how health profession students navigate clinical learning, primarily regarding interpersonal 
interactions between students, educators, and healthcare practitioners (Kilminster, 2008). For 
example, female students more often appraise peer-assisted learning as a relatively “safe” 
environment for asking questions, expressing uncertainty, and taking time to consolidate 
understanding, and they rate observing peers’ clinical tasks as more useful than do male students 
(Tai et al., 2017). By contrast, male students are frequently observed to dominate classroom 
exchanges and display more assertive or competitive behaviours, patterns that may calibrate how 
they engage with feedback and regulate stress in clinical settings (Babaria et al., 2011). These 
tendencies are not universal; nevertheless, they underscore the importance of accounting for 
gendered socialisation when considering learning behaviours and the design of pedagogy within 
clinical education (Paul et al., 2025). Older students often bring a wide range of life and educational 
experiences that can influence their engagement and adaptation to diverse, complex experiences 
within clinical placements. Older students may experience more significant transitional stress or 
role conflicts (e.g., parenting, caring responsibilities) that may lead to greater variability in 
performance as they navigate the complexities across social ecologies (e.g., student vs parent) 
and transitions between different clinical environments (Anderson et al., 2012). Future work is 
required to unpack the nuanced roles of age and gender for clinical performance variability. 

V STRENGTHS AND LIMITATIONS 

Strengths of this study are the study design which incorporates temporal and situational 
dynamics, informant-assessed performance in naturalistic field settings, and a novel way to 
conceptualize and operationalize clinical performance variability as something of substance rather 
than nuisance. Nevertheless, our findings are exploratory and therefore, in isolation, should be 
considered tentative. Our reliance on four cohorts of students from a single university limits the 
extent to which our findings generalize to other programs in Australia and internationally. We also 
were limited to demographic and academic factors that were available within archival records. 
Demographic factors (e.g., age, gender), in particular, are largely non-modifiable, and may reflect 
other inequities or disadvantages prevalent among students from diverse backgrounds (Attrill et 
al., 2016; Horwitz et al., 2023; McKenna et al., 2017). There remains a need for large scale, multi-
site collaborations that assess diverse time-variant and time-invariant personal and contextual 
determinants of clinical performance. Doing so will provide robust evidence to inform the early 
identification of individuals who may require early and/or additional support, and how education 
providers can best structure curriculum and provide targeted interventions and support to 
maximize student success in clinical placements.  
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VI CONCLUSION 

Clinical placement learning environments are complex and multifaceted, where performance is 
often reliant on interdependent relationships between student learners, supervisors, and other 
clinical and support staff, as well as intersections with the workplace environment, culture, and 
affordances (Billett, 2008; Patton et al., 2018). We prioritized the student learner in this study, yet 
acknowledge the need for holistic explorations of the multiple influences on student learning and 
performance in clinical placements. 
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Figure 1: Horizontal dot and whisker plot of unstandardized estimates and credibility intervals of determinants of learning curves and consistency 
in clinical performance.  
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