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Abstract

This study highlights the use of multi-factor analytical approaches in the investigation of students’ academic performance and
their well-being. The aim of the study was to explore the relationships among physical health, competitiveness, perceived stress,
motivation, and academic achievement in pre-medical and health science students. Responses were elicited from 339 students
preparing for medical and other health science programmes. Questionnaires obtained information regarding gender, age, grade
achievement, perceived stress, motivation, physical health, and competitiveness. Due to the subtle gender differences evident in
the literature and substantiated by the findings in this study, two structural equation models were generated, one representing
male students and the other female students. In general, the illustrated models showed a positive relationship between physical
health and enjoyment of competition. Next, physical health was negatively associated with perceived stress, which showed a
negative association with self-efficacy and a positive association with test anxiety. Enjoyment of competition was positively
associated with self-efficacy. Grade achievement was positively associated with self-efficacy. The models suggest that students,
as a whole, experiencing good physical health report less perceived stress and less test anxiety, and more self-efficacy which are
associated with positive grade outcomes. These models give insights into how physical health and learning variables may
influence grade outcome providing scope for further research into how these relationships impact learning environments, team
behaviours, and professional training.

Keywords: Biomedical and Health Science Students, New Zealand, Motivation, Physical Health, Competitiveness,
Motivation, and Academic Achievement

Practice Highlights

= The derived structural equation models were able to systematically explore the relationships among physical
health, competitiveness, perceived stress, motivational beliefs, and consider their impact on grade attainment
among first-year pre-medical and health science students.

= The structural equation models indicated that physical health significantly co-varied with enjoyment of
competition and that there was a significant negative association with perceived stress.

= Enjoyment of competition formed predictive relationships with self-efficacy and intrinsic value for female students
and with only self-efficacy for male students.

=  Perceived stress, and the motivational belief variables of self-efficacy, test anxiety, and intrinsic value were
identified in this study in relation to the prediction of academic achievement.
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I. INTRODUCTION

The learning environment of medical and health sciences
students consists of numerous opportunities and
challenges. When studying medicine and other health
sciences, students are entering a phase in their
educational lives that requires them to be self-directed,
adult learners adopting evidence-based reasoning
(Spencer & Jordan, 1999). However, in this stimulating
learning environment challenges emerge, that require
them to cope with stress, maintain good physical health,
while ensuring that they stay motivated, and achieve
good grades (Hojat, Gonnella, Erdmann, & Vogel,
2003). A further important issue that is often ignored is
how competitiveness factors may stimulate or impair
learning, and this is particularly pertinent in medicine
given that medical students are often cited as being
highly competitive and aiming for high academic
achievement (Hilliard, 1995).

The aim of this study was to examine the interactions
between different types of factors linked with learning
that are relevant to these first-year biomedical and health
science students, many of whom are competing for
admission to medical school and other professional
programmes. Furthermore, we explored how their
perceptions of physical health, perceived stress,
motivation and competitiveness could be linked with
their academic achievement. This was an exploratory
study investigating the relationships between certain key
variables targeting learning behaviour, well-being, and
grade outcome, with the view to understanding how
these variables influence each other to further promote
student well-being and academic performance.

A. Physical health

Physical health has been associated with: coping with
daily activities, dependence on medicinal substances and
medical aids, levels of energy and fatigue, notions of
mobility, experiences of pain and discomfort, ability to
work, and levels of sleep and rest (World Health
Organisation, 1996). One issue often documented in
relation to medical students is their problems with
maintaining healthy sleep patterns. In their study
Samaranayake, Arroll, and Fernando (2014) found that
39% of the medical students that they surveyed reported
significant problems with sleep. In addition to sleep
issues, Tanaka, Mizuno, Fukuda, Shigihara, and
Watanabe (2008) reported that 20% of the medical
students surveyed in their study experienced significant
levels of fatigue, as measured by the Chalder Fatigue
Scale. Of those students who experienced fatigue,
Tanaka et al. also found significant issues associated
with eating patterns, school attendance, feelings of
satisfaction and being attentive to what was taught in the
lectures. Eating problems and sedentary behaviours
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amongst medical students have also been reported
elsewhere thus increasing the risk of cardio-vascular
problems later in life (Kulkarni, 2016; Rustagi, Taneja,
Mishra, & Ingle, 2011). Similar findings on the high
prevalence of coronary heart disease risk factors amongst
medical students have been further reported (Ibrahim et
al., 2014).

B. Perceived stress

Perceived stress is related to how much a person
recognizes an incident to be demanding (Cohen,
Kamarck, & Mermelstein, 1983). It has been
documented that the experience of undue stress and
issues related to the retention of first-year students are
common phenomena (Chester, Burton, Xenos, & Elgar,
2013; Friedlander, Reid, Shupak, & Cribbie, 2007). In
one study (Park et al., 2012), a feedback loop was
indicated when researching the interactions between
motivation, grade achievement and stress in medical
students. Moreover, Park et al. proposed that a reciprocal
relationship occurs between stress and motivation and
that motivation is somewhat moderated by both stress
and academic performance. One of the practical
implications of this study was to develop applicable
stress management methods that directly promote
motivation. Some of the reasons provided to explain the
experience of high levels of stress and issues related to
retention include: coping with the transition from high
school to university; increased academic demand for
self-directed learning approaches; adjusting to a new and
larger learning environment; changes in social support
systems; fear of failure; fear of anonymity; peer
competition; financial strains for students no longer
living at home; and transportation changes (Friedlander
et al., 2007; Moffat, McConnachie, Ross, & Morrison,
2004).

C. Motivation, competitiveness and gender

In general it can be inferred that medical and health
science students are likely to be highly motivated given
the demanding admissions requirement for studying and
entry into medical school and other professional courses.
For example, at the University of Auckland, entry into
medicine or other health science degrees is largely
contingent upon a high level of academic attainment in
their first year of study in the Biomedical Common Year
or Overlapping Year 1 programme (The University of
Auckland, 2015). Motivation studies in medical
education have tended to describe ways of measuring
motivation in reference to medical students and trying to
understand how medical students learn (Henning et al.,
2011; Kusurkar, Ten Cate, Van Asperen, & Croiset,
2011; Lonka et al., 2008; Sobral, 2004). Very few studies
have tried to link motivation with academic achievement
(Kusurkar, 2012) and of those studies very few have
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generated convincing arguments regarding such a link
(Henning et al., 2011). However, the first-year
experience requires cultivation of motivational beliefs,
such as self-efficacy, and this is likely to positively
influence  educational outcomes and academic
persistence (Elliott, 2014). Additionally studies in the
general educational literature also suggest substantive
links between motivation variables, such as self-efficacy,
intrinsic value, test anxiety, and academic outcome
(Pintrich, 2003; Pintrich & De Groot, 1990; Pintrich &
Zusho, 2007).

Less is known about how competition affects academic
attainment, although there is a convincing argument
linking the experience of competition with stress. For
example, there are reports regarding this pre-medical
student group in New Zealand as being potentially at risk
of lowered life satisfaction and stress-induced difficulties
due to the uncertainty of being accepted into medicine
and because of the highly competitive environment that
precedes acceptance into the medical programme
(Samaranayake & Fernando, 2011).

A further, potentially important, demographic factor
influencing the experience and expression of the feelings
of anxiety, stress and confidence is that of gender. For
example, it has been consistently shown that female
students are more likely to show high levels of test
anxiety and stress, and lower levels of confidence than
their male peers (Blanch, Hall, Roter, & Frankel, 2008;
Henning et al., 2013; Hojat, Glaser, Xu, Veloski, &
Christian, 1999; Papier, Ahmed, Lee, & Wiseman,
2014). In addition, Hibbard and Buhrmester (2010)
investigated the two sides of competition, namely
competing to win (creating a zero-sum outcome) versus
competing to excel, which focuses more on ‘personal
development’. In their study, they found that the impact
of competitiveness on developing well-being and social
relationships was linked to type of competitiveness and
gender. In terms of gender, Hibbard and Buhrmester
revealed that competing to win created both
“internalizing and externalizing problems among
females, but mainly related to externalizing problems
only among males (p. 420).” In addition they reported
that competing to win was linked to dissension in social
relationships and problems with developing empathy for
females. In contrast, competing to excel, was linked to
forming positive social relationships and higher self-
esteem for both males and females.

D. Aim of study

The overall aim of the current paper is to explore the
relationships among physical health, competitiveness,
perceived stress, mativation, and grade attainment in pre-
medical and health science students. More specifically,
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this was a preliminary study to further explore and
understand how these variables may impact each other to
better support students with specific interventions, such
as developing stress management approaches that
promote students’ motivation and physical health when
learning to strive in highly competitive courses.

Il. METHODS
A. Participants

All students (N=1036) studying in a population health
course within the Biomedical Common Year or
Overlapping Year 1 programme were invited to
participate in this survey. This programme consists of
numerous core first-year courses and one general
education course, with the aim of preparing students for
a Bachelor of Health Science, Bachelor of Pharmacy,
Bachelor of Optometry and other programmes (The
University of Auckland, 2015). Students aiming for entry
into courses such as medicine and other health-related
courses attend this programme, and hence the distinction
between medical students and health science students has
not yet been established and such a distinction eventuates
at the end of this year of study. In addition, to be granted
an interview for entry into the Medical programme,
students need to attain overall grades of ‘B+’ or greater.

B. Procedure

Students were provided with an email outlining the study
and an invitation to participate in the survey by the phase
director. Students were informed about the study in late
July 2015 and two reminder emails were sent out. The
grade for their Population Health paper relates to their
course completion in semester 1 (ending June 29, 2015).
Therefore, the survey was conducted after course
completion and after this grade had been released to
students. Anonymity was maintained throughout the
process, and the phase director was unaware of who the
study participants were. Participants were able to
withdraw from the study up to the time of questionnaire
submission. They were also able to put their name into a
draw to win a $100 supermarket voucher, but their
disclosed contact details for the draw were not able to be
connected to their responses to the questionnaire. Data
were collected online using a Google Forms
questionnaire (Google.com, 2015).

C. Measures

1) Demographic and background details

Several measures were obtained from University
records: (1) age in years; (2) gender; and (3) academic
grade for Population Health (POPLHLTH 111), one of
the core courses in the Biomedical Common Year or
Overlapping Year 1.



2) Physical Health domain of the World Health
Organisation  Quality of Life (WHOQOL)
Questionnaire

The physical health domain is one of four domains
measured by 26-item version of the WHOQOL
questionnaire (BREF version) (Krégeloh et al., 2011;
Krageloh et al., 2013). This scale has 7 items measuring:
activities of daily living, dependence on medicinal
substances and medical aids, energy and fatigue,
mobility, pain and discomfort, sleep and rest, and work
capacity (World Health Organisation, 1996) All items
are presented on a 5-point Likert scale with varying
anchors with high scores (after re-scoring negatively
worded items) representing higher levels of quality of
life.

3) Revised Competitiveness Index

This 14-item instrument measured students’ intention to
win in interpersonal situations (Houston, Harris,
Mclintire, & Francis, 2002). There are two scales which
measure enjoyment of competition (9 items) and
contentiousness (5 items), with the latter scale measuring
aspects of avoidance and dislike of conflict situations.
All items are presented on a 5-point Likert scale (1 =
never true to 5 = always true) with 9 items reversed
scored: Items 4, 6, 7, 8, 10, 11, 12, 13, and 14.

4) Perceived Stress Scale

This 10-item instrument measured the degree to which
students perceived their lives to be stressful based on
their life experiences in certain situations (Cohen et al.,
1983; Cohen, Kamarck, & Mermelstein, 1994). Students
were instructed to respond to how often they felt over the
last month: upset, in control, nervous, confident or
angered. All items are presented on a 5-point Likert scale
(1 =never to 5 = always). Three reversals were instigated
foritems 4,5, 7, and 8.

5) Motivated Strategies for Learning Questionnaire

Twenty two items were taken from the motivational
beliefs scale, a questionnaire designed and applied by
Pintrich and De Groot (1990). Three scales were
incorporated measuring aspects of self-efficacy (9
items), intrinsic value (9 items), and test anxiety (4
items). Students were instructed to respond to the items
on a 5-point Likert scale (1 = never true to 5 = always
true) in reference to their perceptions of their behaviour
in the Biomedical Common Year or Overlapping Year 1
programme.

D. Data analysis

First, the response rate (n/N) was calculated as a
percentage measure. Second, statistics were presented
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that described the demographic and academic
achievement details of the participants. These descriptive
statistics were collected to consider the characteristics of
the acquired sample of participants in relation to the
student population. Third, the domains within the
instruments were appraised in terms of their internal
consistency using Cronbach’s alpha coefficients. Lastly,
structural equation modelling was incorporated to
consider the interrelationships among the four
questionnaire  measures  of  physical  health,
competitiveness, perceived stress, and motivation
beliefs. Given the evidence from the literature
concerning gender-based differences in these areas of
measurement (Blanch et al., 2008; Henning et al., 2013;
Hojat et al., 1999; Papier et al., 2014), two structural
equation models (SEMs) were conducted for each gender
group. The SEMs were conducted using the software
AMOS v20. As chi-square values tend to become
inflated with increases in sample size (Marsh, Balla, &
McDonald, 1988), model fits were evaluated using a
combination of goodness-of-fit indices: root mean square
error of approximation (RMSEA), comparative fit index
(CFI), and standardized root mean square residual
(SRMR). Following the accepted guidelines (Hu &
Bentler, 1998), model fits were considered acceptable if
RMSEA < 0.06, SRMR < 0.08, and CFI close to 0.95 or
higher. To ensure that the analysis of the model
parameters were stable and that the assumption of
multivariate normality was not violated we implemented
a Bootstrap method when calculating the confidence
intervals and regressions weights (Byrne, 2010). We
surmised this was a prudent statistical approach given the
male and female models yielded markedly different
sample sizes. Consequently, the regression weights were
obtained using maximum likelihood bootstrapping with
1,000 samples. Additionally, bias-corrected 95%
confidence intervals were calculated for the regression
weights.

1. RESULTS
A. Response rate and participant data

Three hundred and thirty nine students (n=339)
completed the online survey resulting in a response rate
of 33%. The average age of the sample was 18.98 years
(SD = 2.80) with 75% of respondents being female.
Academic achievement grades for the sample were
equally spread across all grade allocations (A=31%,
B=37%, C=17%, D=2%, other=13%). Table 1 provides
demographic and academic achievement details for the
sample and population. Some differences were noted,
such as the sample group tend to be younger, with a
higher proportion of female students, and their
achievement scores were higher. However, upon
inspection the distributions of the sample data did not
indicate any major irregularities.



Sample Population

Age (years) Mean 18.94 19.6
SD 2.8 2.80
Gender (%) Female 75% 65%
Male 25% 35%
Ethnicity (%) Asian 42% 49%
Maori 7% 5%
New Zealand European 35% 33%
Other 8% 6%
Pacific 8% 6%
Self-reported POPLHLTH grade (%) A 31% 23%
B 37% 36%
c 17% 28%
D 2% 11%
Other 13% 2%

Table 1. Demographic and academic achievement details of the sample versus the population

The means and standard deviations for the variables of
interest (Table 2), namely physical health, perceived
stress, and motivational beliefs were comparable with
other studies in the area (Henning et al., 2011; Henning

et al., 2013; Roberti, Harrington, & Storch, 2006). The
competitiveness scores were also well-matched,
although trending lower than cited elsewhere (Harris &
Houston, 2010; Houston et al., 2002).

Measures Domains Mean SD
WHOQOL questionnaire (BREF version) Physical Health 3.72 0.62
Revised Competitiveness Index Enjoymfant of competition 27.79 7.97
Contentiousness 13.92 4.67
MSLQ Self-efficacy 3.35 0.69
Test anxiety 3.16 1.00
Intrinsic value 4.19 0.52
Perceived Stress Scale 20.24 7.33

Table 2. Means and standard deviations (SD) of the measures used in the study

In reference to internal consistency, all Cronbach
measures met acceptable standards (Field, 2005):
physical health (a =.77), perceived Stress Scale (o =.86),
the competitiveness scales of enjoyment of competition
(o =91) and contentiousness (o =.83), and the
motivational beliefs scales for intrinsic value (o =.83),
self-efficacy (a0 =.90), and test anxiety (o0 =.84).

B. Structural Equation Modelling

Based on previous literature (e.g., Chester et al., 2013;
Friedlander et al., 2007; Henning, Krageloh, Hawken,
Zhao, & Doherty, 2010; Hilliard, 1995; Hussain, Guppy,
Robertson, & Temple, 2013; Lonka et al., 2008; Papier
et al., 2014; Samaranayake & Fernando, 2011), an a
priori model was specified that was then tested using
structural equation modelling. The criterion variable was
the students’ grades on the course Population Health,
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where scores varied from 0 (fail) to 9 (A+). The outcome
variable, ‘Grade’ was assumed to be linked to the
variances in the motivational variables test anxiety, self-
efficacy, and intrinsic value, which created a potential
predictive relationship with perceived stress, and in turn
by physical health. Enjoyment of competition and
contentiousness were treated as personality trait
variables affecting the three motivational belief
variables.

Models were tested twice, separately for males and
females. The values obtained for RMSEA, SRMR, and
CFI indicated that the model fits were acceptable. For
females, fits were RMSEA = 0.036, CFI = 0.993, and
SRMR = 0.033. For males, the fits were RMSEA =
0.027, CF1 =0.996, and SRMR = 0.056.
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Figure 1. Path diagram of the tested structural equation model for female students only. The path coefficients were shown only when
statistically significant (p<.05). For non-significant relationships, directive arrows are shown with dashed lines.
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Figure 2. Path diagram of the tested structural equation model for male students only. The path coefficients were shown only when statistically
significant (p<.05). For non-significant relationships, directive arrows are shown with dashed lines.

During the process of model specification, modification
indices were inspected, and as a result, enjoyment of
competition was correlated with contentiousness and
enjoyment of competition with physical health.
Additionally, the error variances of the three motivation
variables test anxiety, self-efficacy, and intrinsic value
were allowed to be correlated. No other error variances
were correlated.

Figures 1 and 2 show the path diagrams for female and
male students respectively, for the physical domain. The
path coefficients are shown for significant relationships
only. The bias-corrected 95% confidence intervals for
the regression weights (path coefficients) obtained using
the maximum likelihood bootstrapping approach are
shown in Table 3.
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For female students (Figure 1), physical health was
siginficantly associated with perceived stress, which
significantly explained test anxiety, self-efficacy, and
intrinsic value. Contentiousness was not a significant
predictor of any of the three motivational beliefs, and
enjoyment of competition significantly predicted test
anxiety and intrinsic value. Both test anxiety and self-
efficacy predicted grade outcome.

For male students (Figure 2), physical health was
siginficantly associated with perceived stress, which
significantly explained test anxiety and self-efficacy, but
not intrinsic value. Contentiousness was a significant
predictor of test anxiety, and enjoyment of competition
significantly predicted test anxiety but not intrinsic
value. Only self-efficacy predicted grade outcome.
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Path Group Lower Upper
Physical QOL -> Perceived Stress Female -1.18 -0.78
Male -1.14 -0.58
Enjoy competition -> Test anxiety Female -0.10 0.01
Male -0.05 0.11
Enjoy competition -> Self-efficacy Female 0.13 0.34
Male 0.02 0.36
Enjoy competition -> Intrinsic value Female 0.03 0.19
Male -0.04 0.33
Contentiousness -> Test anxiety Female -0.10 0.10
Male -0.38 -0.17
Contentiousness -> Self-efficacy Female -0.23 0.10
Male -0.39 0.05
Contentiousness -> Intrinsic value Female -0.15 0.12
Male -0.36 0.14
Perceived stress -> Test anxiety Female 0.21 0.35
Male 0.14 0.33
Perceived stress -> Self-efficacy Female -0.35 -0.15
Male -0.44 -0.05
Perceived stress -> Intrinsic value Female -0.21 -0.05
Male -0.41 0.06
Test anxiety -> Grade Female -0.25 -0.10
Male -0.24 0.13
Self-efficacy -> Grade Female 0.04 0.17
Male 0.01 0.28
Intrinsic value -> Grade Female -0.07 0.10
Male -0.16 0.14

Table 3. Lower and upper ends of bias-corrected 95% confidence intervals of the regression weights of the directional paths of the SEM.
Confidence intervals are shown separately for females and males.

IV. DISCUSSION

The derived SEMs were able to systematically explore
the relationships among physical health,
competitiveness, perceived stress, motivational beliefs,
and consider their impact on grade attainment among
first-year pre-medical and health science students. The
models considered all potential variable options and
measures outlined in the Measures section above. These
combinations were informed by prior work conducted in
this research area (e.g., Chester et al., 2013; Friedlander
et al.,, 2007; Henning, Krageloh, Hawken, Zhao, &
Doherty, 2010; Henning et al., 2011; Hilliard, 1995;
Hussain et al., 2013; Lonka et al., 2008; Papier et al.,
2014; Samaranayake & Fernando, 2011). In this study,
we have also focussed purely on physical health as a hard
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endpoint outcome variable and focussed on the
interactions between salient factors rather than creating a
binary logistic argument and approach (Henning et al.,
2017).

In the emergent model, the variables that resulted in the
best fits included the exogenous variables physical health
and measures of competitiveness. The process variables
encompassed a global sense of perceived stress and
motivational beliefs linked to self-efficacy, test anxiety,
and intrinsic value. The outcome variable was the
acquired Population Health grade on a pre-medical and
health science degree course. Hence the model was able
to identify and derive links among students’
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characteristics, their experience of stress and motivation,
and their grade achievement.

A. Exogenous variables: Physical health and
competitiveness

Physical health and levels of competitiveness were
considered as specific student attributes and this was
reinforced by the best-fitted SEMs. The SEMs indicated
that physical health significantly co-varied with
enjoyment of competition and that there was a significant
negative association with perceived stress. This suggests
that physical health problems reported by students are
likely interacting with stress, although the direction of
effect cannot be directly inferred. Stress may impact
physical health or vice versa. Nonetheless, physical
health is a multidimensional variable and hence further
research may need to consider more specific aspects of
physical health relevant to this population, such as issues
associated with sleep and fatigue (Samaranayake et al.,
2014; Tanaka et al., 2008) with potential links with
lifestyle choices (Kulkarni, 2016; Rustagi et al., 2011;
Tanaka et al., 2008). The indirect effects and powerful
predictive relationships between physical health,
perceived stress and motivation are evidenced in our
findings; however this relationship differed between
male and female students with respect to grade
achievement. These gender differences will be unpacked
later in the discussion.

The notion of competitiveness employed in this study
was derived from trait theory (Harris & Houston, 2010).
In this study, competitiveness was seen more as a
personal characteristic rather than a learned behaviour
suggesting that this trait would be enhanced in certain
circumstances that reflects a strong intention to succeed
in competitive interpersonal situations (Musson, Sandal,
& Helmreich, 2004). It is also related to the notion of
conscientiousness or a strong sense of persistence in
achieving one’s goals (Musson et al., 2004), which in
turn relates to the competitive student environment of the
biomedical sciences course. In their paper, Houston and
colleagues  (2002) developed two factors of
competitiveness: enjoyment of competitiveness and
contentiousness, with the latter concept describing a
sense of defiance.

The findings of our study suggest that enjoyment of
competition formed predictive relationships with self-
efficacy and intrinsic value for female students and with
only self-efficacy for male students. For the male data
only, contentiousness formed a significant predictive
relationship with test anxiety. It is likely that students
who enjoy a sense of competition will do better
academically, and this is consistent with our belief that
students studying in the medical and health sciences are
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highly competitive and that the learning environment
will likely escalate this behaviour (Coles, 1998; Rohe et
al., 2006). In one study (Hancock, 2001), students were
found to be more test anxious when they are more
sensitive to competitive environments, agreeing
somewhat with the results of the present study suggesting
that the male students were more defiant (less sensitive)
and thus less test anxious. One indirect effect on
academic achievement was noted for enjoyment of
competition only and this was via self-efficacy for both
male and female students suggesting a significant
interplay between enjoyment of competition and self-
efficacy in terms of their predictive relationship with
academic achievement.

B. Process variables: Perceived stress and motivation

Four factors were identified in this study in relation to
the prediction of academic achievement. These included
perceived stress, and the motivational belief variables of
self-efficacy, test anxiety, and intrinsic value. According
to the SEMs, perceived stress had an antecedent impact
on the three motivational belief variables. Perceived
stress was positively related to test anxiety and
negatively associated with self-efficacy for all students.

Perceived stress can be seen as a generalized form of
stress. Cohen and colleagues (1983) developed a global
measure describing the impact that situational stressors
may have on someone in their everyday life. The findings
in our study showed that students who experienced
relatively higher levels of everyday life stress are
disadvantaged when it comes to developing their
motivational beliefs as students. It could be inferred that
the environment that one lives in as a person within
society inevitably has an impact on the ‘student life’.
However, differences were noted in the findings between
male and female students, such that for male students
there was no predictive relationship between perceived
stress and intrinsic value, suggesting that the pre-medical
and health science learning environment has differential
effects on men and women, or there are differential
perceived learning experiences being formed between
the two groups. Differences between medical male and
female student groups have been reported elsewhere in
the literature but at a later level of education (Henning et
al., 2013).

The findings further showed that the perceived stress
impacted not only test anxiety but also had associations
with self-efficacy and intrinsic value, although for male
students the association between perceived stress and
intrinsic value was not significant. Lee, Bong and Kim
(2014) proposed that heightened stress is linked to the
deployment of maladaptive strategies and that perceived
stress affects educational competency. There is the
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potential for a feedback process that can create high
levels of stress if students have lowered levels of
expectancy about doing well and lowered confidence but
at the same time value their course of study. In the SEMs
in this present study, the optimal models do not account
for this feedback mechanism and we would assume there
are feedback links between the variables cited.
Nonetheless, more research is required to fully explore
the shape, direction and magnitude of these connections.

A gender difference was also noted in connection with
the variable ‘Test anxiety’ such that test anxiety
negatively predicted grade outcomes for female students
only. Pintrich and Zusho (2007) stated in their paper that
there is little evidence suggesting a difference between
males and females in academic achievement.
Nonetheless, in a further study, Henning and colleagues
(2013) found differences between male and female
medical students in their fourth and fifth years of study
in reference to self-efficacy and test anxiety, with female
students being more test anxious and less self-
efficacious.

C. Grade outcome

In the present study, grade outcome was directly
associated with the motivational variables test anxiety
and self-efficacy for female students and only self-
efficacy for male students. This suggests a difference in
the way male students report their level of test anxiety or
respond to the competitive factors within the learning
environment. And this difference may be linked to the
notion of sensitivity to the learning environment
(Hancock, 2001); however further research is required to
unpack this difference.

Similar to the present study, Pintrich and De Groot
(1990) found strong associations between the
motivational belief variables of self-efficacy, intrinsic
value and test anxiety with grade outcome. Similarly,
Henning et al. (2011) reported that written grade scores
in a medical examination were related to these aspects of
motivational beliefs in addition to aspects of self-
regulation. However, the current findings showed that
intrinsic value does not have a significant association
with grade achievement suggesting that further research
could investigate whether the role of extrinsic value is
significant.

D. Limitations of the study and implications for
educational research

The major limitation of this study is the response rate of
33%, although this is considered within the acceptable
range for a purposive online survey (Nulty, 2008; Sax,
Gilmartin, & Bryant, 2003). Nonetheless, the grade, age
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and gender distributions appear to be reasonable
suggesting that any potential biases in the makeup of the
sample are unlikely to change the interrelationships
shown in the SEMs, but this potential limitation should
nonetheless be acknowledged.

In this study, the illustrative models (Figures 1 and 2)
suggest that students, in general, who have good physical
health experiences will report less perceived stress, less
test anxiety, and more self-efficacy and this then
associates with positive grade outcomes. The results
suggest that students who experience high levels of
physical health will do better academically and this is
partly explained because their motivational belief
systems are enhanced. There are also subtle differences
evident in the findings between the predictive
relationships shown for the female students as opposed
to their male peers, suggesting that ongoing work needs
to be applied in ensuring equitable gender learning
experiences. Moreover, physical health was chosen as
the illustrative exemplar; however, similar linkages
could also be explored in terms of psychological, social
and environmental well-being.

From an educational perspective, these results suggest a
conundrum, because, once selected into medical school,
the educational ethos changes to one of collaboration and
interprofessional practice, which could be perceived as
antithetical to individual competitiveness (Reagan &
Blakemore, 2009). The learning environment selects
highly competitive students and then requires them to
become collaborative or at least to appear so. A further
area of research that will likely stem from this study is
the type of competitiveness instilled in this year of study,
whether this is in the form of ‘competing to win’ versus
‘competing to excel’ (Hibbard & Buhrmester, 2010). In
this study, we only considered aspects of ‘enjoyment’
and ‘contentiousness’, whereas the study of competitive
intention may yield interesting results that may prove to
be invaluable in understanding the development of
empathy and refining assessment protocols in this pre-
medical and health science course, such as instilling
more collaborative based assessment. Clearly, more
work is needed to tease out these connections, which are
likely best studied by longitudinal studies to assess
prospective influences on later behaviours as
professionals.

V. CONCLUSION

Physical health and competitiveness characteristics were
considered in this paper and the findings clearly show
that ‘enjoyment of competition” is linked with
motivational beliefs especially self-efficacy and intrinsic
value, and eventually academic outcome. Simply put,
students who enjoy competition have more interest in
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their subject, are more confident, and do better. From a
functional perspective, it can be inferred that more
competitive students will do better, although there is
evidence to suggest that competitiveness leads to
performance learning rather than mastery learning at the
undergraduate level (Harackiewicz, Barron, Tauer, &
Elliot, 2002). Interestingly, our findings showed that
competitiveness had a positive relationship with intrinsic
value for female students, indicating that the source of
their competition may have an intrinsic form which is a
positive outcome. However, further research needs to
assess the influence of extrinsic value mechanisms and
links with mastery versus performance learning
(Harackiewicz et al., 2002).
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