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Abstract

Background Specific personal and behavioural characteristics are required for competent health care practice.
Research investigating relationships between these characteristics and course performance of health professions
students is expanding, yet little research is conducted within the undergraduate physiotherapy student population.
This study aimed to explore the relationships between personality, approaches to learning, and coping strategies of
undergraduate physiotherapy students and their performance in academic, clinical and in-course assessment tasks
and course progression.

Methods Participants from six cohorts of undergraduate physiotherapy students (commencing years 2012-2017,
66% response rate) completed questionnaires measuring personality (NEO-FFI-3), approaches to learning (RASI) and
coping strategies (Brief COPE). Correlation and multiple regression analysis were conducted to investigate relation-
ships between scores on written examinations, in-course assessment tasks and assessments of clinical performance.
Mann-Whitney U test was used to compare subgroups on these measures in those who completed or did not com-
plete the course.

Results Conscientiousness and a strategic approach to learning predicted higher scores in written examinations,
and for most clinical and in-course assessments with conscientiousness being a stronger predictor. A lack of purpose
(surface) learning approach was predictive of lower clinical placement scores. Non-course completers had higher
scores for lack of purpose (surface) approach to learning and lower scores for the coping strategies of support seeking
and humour.

Conclusions This study confirms the importance of conscientiousness and a strategic learning approach on the aca-
demic and clinical performance of undergraduate physiotherapy students. Identifying learners with a surface learn-
ing approach and low support seeking coping strategies could assist in providing support to students at risk of poor
performance and minimising attrition.
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Background

Quality health care provision requires competent profes-
sionals with an increasingly broad array of knowledge,
skills and attributes. Irrespective of entry requirements,
gaining course entry to health professional degrees is
largely restricted to those with high prior academic per-
formance, yet there is variation in performance and attri-
tion during training. The high cost of educating health
professionals [1] and the challenges of ensuring the
health workforce capacity to meet current and future
demands confirm the need for a deeper understanding of
factors that influence the performance and retention of
health professional students.

Personal attributes necessary for competent clinical
practice are listed explicitly throughout competency doc-
uments of health professional registration bodies. Com-
petency standards for physiotherapy practice in Australia
and New Zealand [2], require that a competent clinician
will possess the required knowledge and be trustworthy
and conscientious, deliver empathetic and client-cen-
tred care, engage in reflective practice to support self-
directed and self-regulated learning, and manage their
stress [2]. Personal characteristics of health professional
students have been an increasing focus of research, pri-
marily in nursing and medicine [3]. Significant relation-
ships have been reported between students’ grade point
averages (GPAs) and personality domains [4, 5], learning
approaches [6], motivation and self-regulatory factors
[7] and perceived stress [8]. Specific clinical outcomes in
health professions education are less commonly consid-
ered, however, personal attributes assessed during course
selection were predictors of the clinical performance of
medical [9] and physiotherapy students [10]. Addition-
ally, different behaviour styles have been described in
physiotherapy students who received higher and lower
scores on clinical placements [11]. Furthermore, resil-
ience and stress reducing activities [12] and personality
domains [4, 5] have been correlated with course pro-
gression, confirming the importance of investigating the
influence of these factors on student performance.

Conscientiousness is the most frequently examined
domain from the five-factor model of personality [13].
This model also includes extraversion, neuroticism (low
emotional stability), openness to experience and agreea-
bleness. In particular, conscientiousness is considered
a determinant of academic performance in tertiary stu-
dents [3, 7, 14]. The relationship between conscien-
tiousness and clinical performance, primarily reported
in medical students, is less consistent [8, 15, 16]. Extra-
version has been negatively associated with academic
performance [4] but positively related to clinical skill
acquisition, where interpersonal style is advantageous
[4, 8, 17]. Increased stress, burnout and poor clinical
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performance have been reported in medical students
with high ratings of neuroticism combined with lower
conscientiousness and extraversion [4, 17, 18]. Also, cli-
ents with chronic disease reported poorer outcomes
when managed by physiotherapists who were higher
in neuroticism than therapists lower in neuroticism
[19]. These aspects have not been investigated in physi-
otherapy students specifically, where differences may be
evident.

Students’ approaches to learning are reported to medi-
ate the effect of certain personality domains on academic
performance, specifically, conscientiousness via a stra-
tegic approach and openness to experience via a deep
approach [20-22]. A learner applying a deep approach
seeks understanding, thinks critically, and connects
new and established knowledge. In contrast, a learner
with a surface approach has little intrinsic interest in
the content and is motivated by a fear of failing assess-
ments. A strategic learning approach includes a combi-
nation of deep and surface strategies, where the learner
is motivated to maximise an assessment’s grade rather
than achieve mastery of knowledge or memorisation
[23]. Deep and strategic learning approaches are preva-
lent among health professional students, where they
typically show positive relationships with academic and
clinical assessments, in contrast to surface approaches
[14, 22, 24, 25]. A deep approach to learning in medi-
cal students has predicted the expression of empathy
[26] and students’ future approaches to work as gradu-
ates [27]. Deep and strategic approaches to learning are
dominant in post-graduate physiotherapy students [28,
29], where strategic approaches have positively correlated
with grade point averages [29]. However, relationships
between approaches to learning and clinical performance
in undergraduate physiotherapy students have not been
reported.

Stress is a frequently explored factor impacting perfor-
mance and course progression of health professions stu-
dents where higher perceived stress has an adverse effect
[3]. Physiotherapy students report stress arising from
academic, financial and personal sources, and higher
stress levels when undertaking clinical placements [30,
31]. An individual’s response to stress (defined as ‘cop-
ing’) may be influenced by personality [32] or approaches
to learning [33]. The impacts of stress on individuals
vary depending on their coping strategies, which may
be positive (i.e. adaptive), resulting in lower feelings of
stress relative to maladaptive (i.e. avoidant) strategies,
characterised by delays or bypasses in dealing with a
stressor [34]. Avoidant strategies have been associated
with adverse well-being [35], burnout [36] and poor aca-
demic performance [37] of health professional students.
Active coping strategies, however, predict better clinical
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examination performance in early year medical students
[38]. The challenges of adapting to new learning environ-
ments in preclinical and clinical settings and developing
skills to become a competent novice health professional
demand much more than acquiring knowledge [30, 39].
Establishing if significant relationships exist between
personal characteristics and the performance of physi-
otherapy students could inform the refinement of course
selection processes and tailored student support within
courses, both of which may enhance successful course
completion.

This study aimed to explore the relationships between
personality, approaches to learning, and coping strat-
egies of undergraduate physiotherapy students and
their performance on written examinations, in-course
assessment, clinical assessment tasks, and course pro-
gression. The specific research question was: Do person-
ality, approaches to learning and coping strategies predict
physiotherapy students’ course performance and course
completion? Related hypotheses were 1) conscientious-
ness and a deep learning approach are associated with
higher scores on academic, clinical and in-course assess-
ments and 2) adaptive coping strategies are associated
with higher scores in clinical placements.

Methods

Setting and participants

Participants from six commencing cohorts (from years
2012 — 2017) of a Bachelor of Physiotherapy degree at
a large Australian university were recruited. The degree
is a four-year entry to practice qualification comprising
2.5 years of on-campus preclinical education followed by
1.5 years of education in the clinical setting. On-campus
units are 12 weeks long, integrating case-based learning
of foundational knowledge framed by realistic clinical
encounters and skills required for physiotherapy practice.
Assessments include those specific to academic knowl-
edge (e.g. written examinations), in-course assessments
(e.g. assignments, portfolios and presentations) and clini-
cal competence (Objective Structured Clinical Examina-
tions (OSCEs), and clinical placements).

A pragmatic design was adopted to maximise the par-
ticipants recruited during the data collection period.
This involved varying data collection points relative to
the course progression of each cohort. Cohorts 1 and 2
participated in Year 4 prior to graduating, Cohorts 3 and
4 participated as they transitioned to clinical education
(in Year 3), and Cohorts 5 and 6 participated in Year 1 of
their course. A response rate of 66% was achieved, with
365 participants across the six cohorts providing ini-
tial consent and returning at least one completed ques-
tionnaire (described below). Individual cohort response
rates ranged from 38% (Cohort 6) to 93% (Cohort 3).
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Participants included 247 (68%) females and 118 (32%)
males. Participants comprised local students (from Aus-
tralia or New Zealand) who had entered the program
directly from high school (#=259, 71%), those who had
completed tertiary study (n=87, 24%), and international
students (n=19, 5%). The age at course entry ranged
from 17-35 years (mean 19.8, SD 2.6 years). Seven par-
ticipants (2%) did not complete the course.

Procedures

An online survey hosted via the Qualtrics™ platform
comprised informed consent and four sections of meas-
ures. Age, gender (male, female, other), level and loca-
tion of study completed before beginning their course
were collected in section one, followed by three validated
questionnaires presented in randomised order to miti-
gate question order bias.

Questionnaires

NEO-Five-Factor Inventory (NEO-FFI-3)

The personality domains of participants were assessed
via the Neuroticism, Extraversion and Openness Five
Factor Inventory—3 (NEO-FFI-3 Form S—adolescent)
self-report scale [40]. This abbreviated 60-item scale,
developed from the original NEO Personality Inventory,
is commonly used in medical education research [18].
Each of the five personality domains is represented by
twelve items rated on a five-point scale from 0 (strongly
disagree) to 4 (strongly agree) [40]. Domain scores were
produced by summing their respective items.

Revised Approaches to Studying Inventory (RASI)

The Revised Approaches to Studying Inventory (RASI)
is a section of the Approaches and Study Skills Inven-
tory for Students (ASSIST) [41]. The 52 items are rated
on a scale of 1 (disagree) to 5 (agree). Items represent the
dimensions of deep, strategic and superficial approaches
to learning, with underlying subscales. While the three
categories have been verified via factor analysis in gen-
eral student populations [42—44] and occupational ther-
apy students [45], the scale’s authors advise confirming
the item factor structure for each study’s population, as
subscales may load on different factors [41]. In this study,
Principal Component Analysis (PCA) with oblique rota-
tion generated a four-component solution, explained in
more detail in the analysis section.

Brief COPE

The Brief COPE is a condensed version of the Coping
Orientation to Problems Experienced (COPE) scale ini-
tially developed by Carver, Scheier [46]. It is used broadly
across psychology and health research [47, 48]. The
28-item measure encompasses 14 conceptual subscales
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of coping strategies. These are active coping, planning,
using instrumental support, using emotional support,
venting, behavioural disengagement, self-distraction,
self-blame, positive reframing, humour, denial, accept-
ance, religion and substance use. Two items comprise
each subscale, rated on a four-point scale from 1 (I don’t
usually do this at all) to 4 (I usually do this a lot). As a
multidimensional tool, factor or principal components
analysis has been applied in other studies to create higher
order categories or for data reduction [47, 49]. In this
study, PCA with oblique rotation derived a six-compo-
nent solution.

Assessment of course performance

Participants’ summative assessment results from three
transition points were the outcome variables for this
study (see Table 1). These were the end of Year 1 (T1),
the completion of preclinical units (mid-Year 3, T2) and
course completion (end of Year 4, T3). Written exami-
nations comprised multiple choice and short answer
questions on physiotherapy theory and practice and con-
tribute summative weighting to preclinical units. Clini-
cal performance was assessed via OSCEs in preclinical
units and by direct observation of clinical practice dur-
ing clinical placements in the final 1.5 years of the course.
The Assessment of Physiotherapy Practice (APP), a work-
place-based tool with established validity and reliability,
was applied to assess performance on clinical placements
[50, 51]. Assessment of clinical competencies across

Table 1 Course assessment categories and transition points
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seven practice domains (professional behaviour, commu-
nication, assessment, analysis and planning, intervention,
evidence-based practice and risk management) occur
throughout a clinical placement (five weeks) rather than
in a one-off examination. The APP contains 20 items,
each rated on a five-point Likert scale of 0 (infrequently/
rarely demonstrated) to 4 (demonstrates most perfor-
mance indicators to an excellent standard), which were
scored relative to the standard of a new graduate in clini-
cal practice. Adding items generates a total score with
a maximum of 80. The final APP scores for the first and
final clinical placements were utilised for this study at T2
and T3 (see Table 1).

In-course assessments (e.g. assignments, presenta-
tions) that contributed to unit grades were considered
separately at each transition point as markers of students’
performance separate from summative examinations (i.e.
written or OSCE) or clinical placement performance.
Table 2 displays the relative contribution of each assess-
ment category to the course. If repeat performance of any
assessment was required due to an unsatisfactory out-
come, the first attempt was included in the analysis.

Analysis

Completed survey data were screened for missing values
or potentially insincere responses by reviewing response
time and invariant responses [52]. Data from 363 par-
ticipants were initially included in the analysis for each
questionnaire. The suitability of data from RASI and Brief

Course transition point

Assessment category T T2 T3
End Year 1 Transition to clinical education End of course
Mid Year 3 End Year 4

Written examination
OSCE OSCE
In-Course Assessments Yes Yes

Academic (knowledge)
Clinical

Written examination

CP 1 (APP score) CP 5 (APP score)

Yes

OSCE Objective structured clinical examination, CP Clinical placement, APP Assessment of physiotherapy practice

Table 2 Weightings of assessment categories contributing to the course

Assessment category Assessment

Contribution to course (4 years) Range of weighting

within one course

year

Academic Written Examinations 23% 15—32.5%
Clinical OSCEs 15% 15—27.5%
Clinical Placements 22% 37.5—50%

In-Course Assessments Multiple 40% 32.5—50%

Total

100%

OSCE Objective structured clinical examination
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COPE questionnaires for PCA was confirmed via an ade-
quate number of variables with correlations r > 0.30, suffi-
cient sampling adequacy shown via Kaiser—Meyer—Olkin
values exceeding the minimum required value of 0.60,
and Bartlett’s test of sphericity reaching statistical signifi-
cance [53].

PCA with oblique rotation (direct oblimin) was per-
formed where a combination of Kaiser’s criterion
(eigenvalues), scree plots and parallel analysis [54] were
consulted to assess the most suitable number of com-
ponents for each questionnaire [53]. As the sample size
exceeded 350, items were retained throughout this itera-
tive process if component loadings and communalities
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exceeded 0.30 while not cross-loading on another com-
ponent >0.30 [55].

PCA of the RASI responses derived a four-component
solution with acceptable reliability coefficients. Twenty-
eight items were retained that explained 46% of the total
data variance (see Table 3). Two components represented
strategic’ and deep’ learning approaches described in the
initial questionnaire. Whereas items from the surface’
learning approach separated into the components of fear
of failure’ representing worry or anxiety related to poor
assessment performance, and lack of purpose’ describing
an approach lacking interest or direction and questioning
the value of the course material.

Table 3 Retained items of each component of the RASI derived via principal component analysis and their component loadings

Components
1 2 3 4
Strategic Deep Fear of failure Lack of
purpose
Cronbach's alpha coefficients for derived components 86 77 76 68
Item Component Loadings
| organise my study time carefully to make the best use of it 82
I generally make good use of my time during the day 78
| typically work steadily through the semester, rather than leave it all until the last minute 75
I put a lot of effort into studying because I'm determined to do well 68
I don't find it at all difficult to motivate myself 66
I'm pretty good at getting down to work whenever | need to 65
I'think I'm quite systematic and organised when it comes to revising for assessments or exams 63
I manage to find conditions for studying which allow me to get on with my work easily 61
I'usually feel that I'm getting on well, and this helps me put more effort into my work 49
When | read an article or book, | try to find out for myself exactly what the author means 65
Ideas in course books or articles often set me off on long chains of thought of my own 62
I sometimes get'hooked’ on academic topics and feel | would like to keep on studying them 61
I like to play around with ideas of my own even if they don't get me very far 59
When I'm working on a new topic, | try to see in my own mind how all the ideas fit together 58
When | am reading or studying, | stop from time to time to reflect on what | am trying to learn from it 57
It's important for me to be able to follow the argument, or to see the reason behind things 55
I look at the evidence carefully and try to reach my own conclusion about what I'm studying 52
|'usually set out to understand for myself the meaning of what we have to learn 51
I try to relate ideas | came across to those in other topics or other units whenever possible 51
| often seem to panic if | get behind with my work 78
| often worry about whether I'll be able to cope with the work in this course properly 76
Often I lie awake worrying about work | think | won't be able to do 73
| often felt as if | was drowning in the sheer amount of material we were having to cope with 71
I'm not really interested in this course, but | have to take it for other reasons 77
When | look back, | sometimes wonder why | ever decided to come here 73
There’s not much of the work for this course that | find interesting or relevant 65
Much of what | study makes little sense: it's like unrelated bits and pieces 53
Often | find myself wondering whether the work | have done here is really worthwhile 51
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PCA of Brief COPE responses generated a six-com-
ponent solution with acceptable internal consistency
that retained 16 items and explained 76% of total data
variance (see Table 4). Four components reflected the
subscale structure of the Brief COPE and were titled
accordingly as ‘humour’, substance use’, ‘self-blame’ and
‘positive-reframing’. The remaining components were
named in consultation with three expert and independ-
ent education researchers as ‘support seeking’, repre-
senting strategies to seek helpful advice and emotional
support from others, and ‘solution focussed, describing
strategies of constructive actions and planning. Compo-
nent scores for both questionnaires were generated by
summing their item scores, which were utilised for sub-
sequent analysis. The reliability coefficients (Cronbach’s
alpha) of all questionnaires are shown in Table 5.

Predictor variables for analysis included the com-
ponent scores from each questionnaire and age upon
course entry, gender and cohort year. Outcome variables
were the results of course assessments, as outlined in
Table 1.

Multivariate and univariate outliers were identified,
and a range of 2—-8% of participants were excluded from
analysis. See Tables 6 and 7 for the final sample size per
questionnaire and outcome. The minimum sample size
for 80% power and a=0.05 was confirmed by apply-
ing Tabachnick and Fidell's [56] guidelines regarding
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Table 5 Questionnaire components and Cronbach’s alpha

coefficients
Questionnaire Component No ofitems Cronbach’s
alpha

NEO-FFI-3 n=363 Conscientiousness 12 86
Neuroticism 12 85
Openness to experience 12 77
Extraversion 12 88
Agreeableness 12 81

RASIn=362 Strategic 9 .86
Deep 10 77
Fear of failure 4 76
Lack of purpose 5 68

Brief COPE n=363 Support seeking 4 87
Humour 2 84
Solution focussed 4 77
Substance use 2 91
Self-blame 2 75
Positive reframing 2 77

the number of predictor variables, where a minimum
sample of 146 would satisfy regression analysis with the
most predictors. Pearson correlation analyses explored
relationships between predictor and outcome variables.
As prior tertiary study was strongly correlated with age

Table 4 Retained items of each component of the Brief COPE derived via principal component analysis and their component loadings

Components
1 2 3 4 5 6
Support Humour Solution Substance use Self-blame Positive
seeking focussed reframing
Cronbach’s alpha coefficients for derived components 87 84 77 91 75 77
Item Component Loadings

| get emotional support from others 87

I try to get advice or help from other people about what to do 84

I get help and advice from other people 84

I get comfort and understanding from someone 83

I make fun of the situation 93

I make jokes about it 93

I concentrate my efforts on doing something about the situation I'min .78

I try to come up with a strategy about what to do 77

I think hard about what steps to take 75

I try to take action to make the situation better 73

I use alcohol or drugs to help me get through it 96

I'use alcohol or other drugs to make myself feel better 94

I blame myself for things that happened 90

| criticise myself 86

I'look for something good in what is happening 90

I'try to see it in a different light, to make it seem more positive 89
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Table 6 Regression coefficients () from final regression models with personality domains measured by the NEO-FFI-3

Written Examination  OSCE Clinical Placement In-Course Assessment
T T2 T T2 T2 T3 T T2 T3
n 342 346 347 347 345 337 350 356 357
Cohort Year (Cohort 2=0) 1 13" 18" -03 04 00 02 03 03 01
3 07 -2 16" -02 08 04 01 -04 -05
4 -06 14" 02 -02 -02 01 04 -03 -02
5 25" 11 a7 a4 06 04 ar” 15" 21
6 217 357 a7 -04 04 -04 207 18" 25
Gender (Female =0) -04 -08 -12" -01 -06 -13" -09 -12 -7
Age a2 03 a2 -03 04 04 25" 23" ar”
Personality domains A 04 .00 02 07 -06 -02 04 04 04
C 9™ 22" 22" 04 27 a3’ 25" .28™ 28"
E -10 -08 03 04 12" Aas5” -09 -06 -02
N -04 03 -06 -08 01 01 -06 -04 -02
0 02 03 00 -04 -07 -117 -137 -09 -117
Adj R? 148 308 A28 01 .08 058" 2458 234 298
Cohen's £ 16 43 18 08 05 31 30 41

NEO-FFI-3 NEO five factor inventory — 3, OSCE Objective structured clinical examination, A Agreeableness, C Conscientiousness, E Extraversion, N Neuroticism, O
Openness to experience

"p<.05
" p<.01
™ p<.001

A =significant change statistic (increase in variance) at Step 3, all § coefficients are standardised

Table 7 Regression coefficients () from final regression models with approaches to learning measured by the RASI

Written Examination OSCE Clinical Placement In-Course Assessment
T1 T2 T T2 T2 T3 T T2 T3

n 343 345 345 342 336 321 335 344 345
Cohort Year (Cohort 2=0) 1 12 16" -06 04 -03 01 02 .00 01

3 07 -22™ 11 -04 03 00 02 -02 -07

4 -06 15% 00 00 -05 01 12 -01 01

5 27 10 12 12 04 00 23" 12" 20"

6 217 317 12" -05 01 -1 237 7% 237
Gender (female =0) -04 -10 -08 01 -07 -06 -10 -18™ -16"
Age a1 03 a1 -06 06 -02 29" 21 16"
Learning approaches Strategic 18" 207 18" 03 14" 08 9™ 28" .28™
Deep 04 04 -01 00 -10 -04 -08 -06 -.10*
Fear of failure -10 02 02 -02 -09 07 -05 -04 03
Lack of purpose 01 -04 -19™ -13" -13" -15" -07 -10 -12"

Adj R? 1587 298 148 01 .04~ 01 278 2658 308
Cohen’s £ a8 41 16 04 37 34 43
RASI Revised approaches to studying inventory, OSCE Objective structured clinical examination
"p<.05
" p<.01
* p<.001

A =significant change statistic (increase in variance) at Step 3, all B coefficients are standardised
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(r=0.70) it was not included as a separate predictor.
Regression analysis was deemed inappropriate for the
Brief COPE data due to multiple low correlations <0.30
[53]. Analysis of variance (ANOVAs) confirmed statis-
tically significant differences between cohort years on
three outcomes; therefore, cohort year was included in
regression analyses. The course completion groups were
compared with Mann—Whitney analysis due to the small
sample size (n=7) and score distribution of the non-
completion group.

Hierarchical multiple regression (Enter method) was
conducted to examine predictive relationships between
questionnaires (NEO-FFI-3 and RASI) and outcome vari-
ables. As the sample included multiple cohorts and was
predominantly female (reflecting the student population),
predictors were added in the following sequence: Step 1)
cohort year (dichotomised), Step 2) age, gender (dichot-
omised male/female, as no other gender was recorded),
Step 3) component scores from each questionnaire. This
order allowed for the exploration of the effects of the
questionnaire responses separate to those of cohort year,
age and gender.

The standardised regression coefficients (f5), adjusted
R%*, and Cohen’s f are reported for each model.
The effect size represented by Cohen’s f* is inter-
preted as f>0.02=‘small £>0.15=‘moderate’ and
£ >0.35=large. SPSS for Windows, Version 25 [57] was
utilised to perform all analyses.

Results

Personality (NEO-FFI-3)

Significant regression models with small to moderate
effect sizes of all performance outcomes, except for T2
OSCE, were found (Table 6). After controlling for the
effects of cohort year, gender and age, conscientiousness
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was a prominent positive predictor contributing to sig-
nificant models; that is, a higher conscientiousness score
predicted a higher score in the outcome evaluated. To
a lesser extent, higher scores on extraversion predicted
Clinical Placement scores. Higher scores on openness
to experience predicted lower In-Course Assessment
scores at T1 and T3 and lower Clinical Placement scores
at T3.

Learning approaches (RASI)

Table 7 contains regression models with moderate to
large effect sizes for In-Course Assessments and Written
Examinations at each transition point. A strategic learn-
ing approach was a positive predictor within significant
models after controlling for the effects of cohort year,
gender and age, with the largest coefficients for T2and
T3 In-Course Assessments. The significant models for
clinical assessment outcomes, T1 OSCE and T2 Clinical
Placement demonstrated moderate and small effect sizes,
respectively. A lower score in these clinical assessments
was predicted in part by a higher lack of purpose (surface
learning approach). A similar relationship was also seen
between the lack of purpose learning approach and lower
T3 In-Course Assessment scores.

Coping strategies

Pearson correlational analysis revealed few statistically
significant relationships between the Brief COPE com-
ponents and course performance outcomes (Table 8).
Support seeking strategies were weakly correlated with
both Clinical Placements and T3 In-Course Assess-
ment. Higher scores on solution focussed strategies were
weakly correlated with T1 Written Examination and T2
Clinical Placement.

Table 8 Pearson’s correlation coefficients (r) for Brief COPE components and course performance outcomes

Support seeking Humour Solution Substance use Self-blame Positive
focussed reframing
n r r r r r r

Written Examination T 361 .08 -05 ar .00 -02 -01

T2 358 07 -05 .10 -01 -04 -02
OSCE T1 361 .08 02 09 -04 -05 .00

T2 358 02 07 03 01 =10 -04
Clinical Placement ™ 357 14" 03 3" 00 -05 03

T3 349 a1 .00 .10 -02 -03 -06
In-Course Assessment T1 360 01 -09 .05 -04 -02 -01

T2 362 05 -07 .06 -07 01 -02

T3 357 16" -05 08 -08 00 02

“p<.05
" p<0.01
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Course completion

Mann-Whitney analysis demonstrated that non-course
completers had lower median scores for coping strategies
Of support Seel(ing (U(NCOUFSG Complete = 356’ Ncourse non-
complete=7) =595.00, z=-2.381, p=0.017) and humour
(U=600.00, z=-2.380, p=0.017). This group also had
a higher median score in a lack of purpose (surface)
approach to learning (U=760.5, z=-0.754, p=0.043).

Discussion
This study demonstrates several important relationships
between personal characteristics of undergraduate physi-
otherapy students and their assessment performance and
course progression. In particular, conscientiousness and
a strategic approach to learning predicted better per-
formance across written examinations, OSCEs, clinical
placements and other in-course assessments. A lack of
purpose (i.e., a surface) approach to learning predicted
poorer performance on clinical placement and OSCE
and was a distinguishing feature of those students who
did not complete the course. In contrast, support seeking
coping strategies were more frequently adopted by those
who successfully completed the degree and were weakly
associated with higher clinical placement ratings.
Undergraduate physiotherapy students in Australia
typically have four years to achieve graduate competen-
cies that allow registration for independent, unsupervised
practice potentially in a primary care setting. To achieve
graduate competencies, students complete demanding
curricula [30] and must reach the minimum standard of a
competent new graduate physiotherapist to pass clinical
placements. The current study found that conscientious-
ness was a positive predictor of most outcomes consid-
ered beyond the effects of cohort, age and gender. As
conscientiousness represents facets of organisation, self-
discipline, and striving for achievement [40] it is therefore
not a surprising predictor of assessment performance
in this context and is consistent with Lievens et als [4]
longitudinal study with medical students. In the current
study, conscientiousness was a weaker predictor of the
final clinical placement score in comparison to final in-
course assessments, whereas Lievens et al. reported con-
scientiousness gained strength as a predictor in the final
year [4]. Although specific clinical performance meas-
ures were not reported as the outcome examined was
yearly grade point averages [4]. We also found that higher
scores in extraversion and lower scores in openness to
experience were weaker predictors of clinical placement
scores. Expression of warmth and being socially skilled
(i.e., features of extraversion) appear to be relevant to
performance in clinical settings where communication,
interpersonal skills and assertiveness are of benefit [4,
8]. However, in contrast with Lievens et al. [4], this study
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found relationships between being less open to new ideas
and experiences and clinical performance and in-course
assessment in the later years of the course. Those who
score lower on the openness personality domain prefer
familiarity over novel situations and tend to behave in a
conventional and conservative manner [40]. As students
gain experience in clinical settings, these findings may
indicate an increasing familiarity and confidence with the
clinical environment and the expectations of clinical and
other in-course assessments. Depending on the clinical
setting, conventional or cautious behaviour could also be
perceived (and rated) positively by educators. However,
Milne et al. [11] reported that a steady and conscien-
tious behavioural style differentiated physiotherapy stu-
dents who received lower scores on the APP. The authors
argued that this style could present as quiet or withdrawn
when under pressure which may be construed as lacking
knowledge or competence [11]. In our study, the contri-
bution of low openness is weak. Future research could
explore this particular domain in more detail, potentially
alongside the impacts of the clinical stream or setting or
specific domains of the APP.

In this study, a strategic approach to learning was a pre-
dictor of most outcomes. As with conscientiousness, this
finding may reflect the demanding nature of the curricu-
lum physiotherapy students undertake. While we did not
specifically examine interactions between the personal
characteristics measured, relationships between consci-
entiousness and strategic or deep learning approaches
have been previously reported. Swanberg and Martinsen
[22] demonstrated that a strategic approach to learning
mediated the effect of conscientiousness on academic
performance in psychology students and accounted for
unique variance beyond conscientiousness. Another
notable finding of the current study is that a lack of pur-
pose (surface) learning approach predicted lower clinical
performance scores (measured on OSCEs and clinical
placements). Poorer performance on academic and clini-
cal outcomes by students reporting surface approaches
is consistent with recent longitudinal studies in medical
students [6, 58]. The disorganisation of the surface learn-
ing approach may increase the difficulty of integrating
previously learned content, intensifying the challenge of
performing in clinical settings or drawing information
together from across the course. These learners may also
be less aware of how to apply preclinical content to clini-
cal practice [59].

A lack of purpose (surface) approach to learning was
also featured in the subgroup who did not complete the
course. This group also demonstrated lower scores on
support seeking and humour coping strategies. Addi-
tionally, support seeking coping strategies had a weak
relationship with clinical placement scores. Given the
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challenges of clinical education, from the students’ per-
spective, we hypothesised that adaptive coping strate-
gies may link to performance in a clinical environment.
Lower support seeking scores may reflect a reduced
awareness of the need for support or a lack of access to
social support resulting in stress, poorer performance
[8] and course withdrawal. Screening students in the
early years of the course for surface learning approaches
or lower tendencies in support seeking coping strategies
may assist in identifying individuals at risk of poor per-
formance or course withdrawal, particularly when tran-
sitioning to clinical placements. Such information could
assist educators in monitoring these students and offer-
ing tailored support.

Although motivation was not specifically assessed,
personal characteristics considered in this study that are
related to improved performance during physiotherapy
training and successful course completion likely reflect
a learner who presents as motivated. A learner who is
conscientious, strategic, and seeks support or looks for
solutions when under stress is likely one who is moti-
vated to achieve in the learning environment and poten-
tially also in the profession. While a broad motivation
to practice in the profession can be considered during
course selection, and was for the participants in this
study, exploring learning-specific motivation may also
be valuable. Particular consideration could also be given
to pedagogical approaches that stimulate interest, foster
problem-solving and reflections on course content, and
assesses knowledge application rather than pure recall
to facilitate the application of deeper-oriented learning
approaches [59-61]. Although individual students’ per-
ceptions of learning contexts are prominent influences
of their learning approaches, curriculum and cognitive
overload that impede the above processes are more likely
to contribute to students applying a surface approach to
their learning [60, 62]. There is an increasing need for
physiotherapists in the population, with specific demand
in Australian aged care and rural settings particularly
informing this study [63-65]. However, the expensive
and intensive nature of health professional training [1],
the significant costs associated with failing [66], and the
fact that students who withdraw during the course can-
not be replaced add to the challenges of ensuring a suf-
ficient workforce. Therefore, identifying and supporting
at-risk students may be facilitated by assessing learning
approaches and coping strategies, especially during the
challenging transition to clinical education as occurs in
the Australian undergraduate context.

Limitations to this study are that it is observational
and from a single institution, so the findings may not
generalise to other contexts. However, the results are
consistent with reports from other health professional
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student cohorts. Also, while not unusual in a study of
this nature, the relationships reported are relatively
weak. This study contributes to a relatively unex-
plored area in undergraduate physiotherapy education,
investigating the relationships of students’ personal
characteristics to academic and clinical summative
assessment outcomes. Further research could build on
these findings with prospective study designs explor-
ing the interactions between personal and behavioural
characteristics and their relationships to course out-
comes, attrition, patient outcomes or career satisfac-
tion and longevity.

Conclusions

There is unlikely to be a dominant characteristic that is
the ’silver bullet’ for predicting achievement in health
professional training or careers. More likely, a range
of factors and their inter-relationships will contribute
to meaningful professional practice outcomes, as out-
lined in expected graduate competencies. The results of
this study emphasise the importance of a conscientious
and a strategic learning approach during physiotherapy
training to influence both academic and clinical per-
formance. Identifying learners with a surface approach
to learning and lower tendencies of support seeking
coping strategies early in their training could assist
educators in supporting those deemed at risk of non-
completion. Given the substantial expense of health
professions training and the necessity to produce com-
petent clinicians who will persist in their careers to
develop expertise, these findings may be relevant to
physiotherapy educators to enhance students’ training
experience and minimise attrition.
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