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ABSTRACT
Background. Previous research on medical students’

motivation mostly overlooked an important concept, namely,
mastery-avoidance goals. The mastery-avoidance goal is
defined as engaging in a task to avoid losing knowledge or skills
that have already been acquired. We aimed to explore the role
of mastery-avoidance goals in changes occurring in low
frustration tolerance (LFT) levels over a span of one academic
year. This approach enables us to understand which type of
motivational orientation is expected to explain most adaptive
educational outcomes.

Methods. First year medical students (n=241)
participating in a physician–patient communication course
completed the surveys of motivational orientations and LFT
at the beginning and at the end of the academic year. A
confirmatory factor analysis supported the construct validity
of the motivational orientations structure.

Results. Cross-lagged analysis using structural equation
modelling revealed that the mastery-approach goal was
negatively related to the progression of LFT while mastery-
avoidance goal was positively related.

Conclusions. The findings suggest that what matters is
not merely the level of motivation, but rather the type of
motivational orientations that students pursue. Encouraging
students to improve their current skills, while discouraging
competitiveness and reducing fear of losing competence, may
enhance the effectiveness of medical training programmes.
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INTRODUCTION
There is a growing interest among researchers in the field of
medical education in conceptualizing the processes that
characterize medical students’ learning motivation and
understanding the impact on professional training and practice.1,2

For instance, medical students’ attendance can predict their
course examination grades.3 Yet, there are several unique
characteristics in medical education (e.g. low acceptance rate,
high demands and academic expectations and extended and
intense training), which result in higher levels of stress among
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medical students compared to students from other domains.4

Therefore, the processes associated with medical students’
learning motivation may differ from those found in other contexts.
For instance, the type of motivation called ‘controlled
motivation’ (where the individual engages in learning to avoid
external negative consequences or experiencing a sense of
shame and guilt) is often regarded as a maladaptive type of
learning motivation.5 However, among medical students,
controlled motivation was found to be positively related with
their academic performance.6 Another example of the uniqueness
of medical students’ motivation is the new finding that although
medical students’ motivation has increased over time, other
indicators of engagement and adaptive learning behaviours
(e.g. use of learning strategies) have paradoxically decreased.7

Therefore, it is important to further explore the nature of learning
motivation within the unique context of medical education.

Our study was based on a theoretical framework that was
developed in the field of educational psychology, namely
‘achievement goal orientations’.8,9 This theory has been used
previously in the context of research of medical students training.10

According to the achievement goal orientations theory, motiva-
tion is defined as the general goals people pursue in a given
setting (i.e. goal orientations). Four goal orientations have been
identified as follows: (i) mastery-approach goal, in which the
purpose is to obtain new knowledge or skills; (ii) mastery-
avoidance goal, in which the purpose is to avoid losing knowledge
or skills that have already been acquired or to avoid missing
opportunities to learn something new; (iii) performance-approach
goal, in which the purpose is to win positive evaluations of one’s
abilities; and (iv) performance-avoidance goal, in which the
purpose is to avoid negative evaluations of one’s abilities and
skills.11

To date, studies on medical education that implemented the
achievement goal orientations theory as a conceptual framework
focused on three goals and disregarded the mastery-avoidance
goal.12,13 This is probably because the mastery-avoidance goal
is the most complex to define and assess among all motivational
goals.14,15 Both performance-avoidance and mastery-avoidance
goals refer to attempts to avoid negative consequences.
However, while performance-avoidance refers to avoiding
consequences related to negative evaluations of one’s abilities
and skills, the mastery-avoidance goal denotes the wish to
avoid the deterioration of previously acquired skill or knowledge
(i.e. deskilling). Hence, it has been suggested that ‘Although
clarity was obtained regarding the antecedents of mastery-
avoidance goals, clarity remained elusive regarding the
consequences of these goals’.16

We address this concern by including the mastery-avoidance
goal orientation along with the three other motivational
orientations in a longitudinal study that examines the effects of
motivational orientations on cognitive changes among medical
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students in a setting of physician–patient communication
training.

Achievement goal orientations in medical education
Achievement goal orientations is a prominent theoretical
framework used in studies of motivation within achievement
settings, such as formal education and sports.17 The theory
suggests that although some students may hold several goal
orientations at the same time (e.g. finding the learning materials
most interesting while at the same time aiming to obtain the
highest test scores in the class),18 one of these goal orientations
may be dominant and has a stronger influence on academic
outcomes. For example, it had been consistently found that
students that hold dominant mastery-approach goals
demonstrate more adaptive educational outcomes, such as
emotional well-being, use of learning strategies and long-term
retention of knowledge acquired.17 A student who constantly
aspires to obtain knowledge and improve professional skills
would be considered as mastery-approach oriented. Such a
student is expected to experience more positive emotions,
persist longer when facing a challenging task or actual failure,
and be able to retrieve information after longer time, compared
with a student who mainly aims to get the best grades in class
or to graduate with honours (i.e. performance-approach goal).

Similar findings were reported in studies conducted within
the context of medical education. In a new study, medical
students were assigned to either mastery- or performance-goal
settings when learning new surgical skills. In the mastery-goal
setting, students were instructed to improve their own
performance over time, and in the performance-goal setting,
they were expected to improve their performance relative to
others. Students in the mastery-goal setting reported higher
task engagement and more frequent use of metacognitive
strategies compared with students in the performance-goal
setting.19 In another study, the mastery-approach goal was
found a significant predictor of medical students’ development
of perceived psychosocial abilities over time.12

Yet, the above studies did not evaluate the effects of
mastery-avoidance goal on educational outcomes. This topic
was suggested for future research. A qualitative analysis of
medical students’ goal orientations revealed that a large
proportion of medical students holds a mastery-goal orientation
and does not distinguish it from the mastery-avoidance goal.
Thus, when the students described in their own words the goals
they pursue, most of the time they did not mention aspiration
to maintain already-acquired skills, but rather focused on learning
new knowledge.20 A single published study that included
mastery-avoidance goal indicated a unique correlational pattern;
the mastery-avoidance goal was positively associated with
tension and test anxiety while the mastery-approach goal was
negatively related with these constructs.21 These findings
further emphasize the importance of exploring the distinct role
of mastery-avoidance goal in academic education, especially
among medical students.

Low frustration tolerance (LFT)
For our study, we chose LFT (which is the equivalent of
frustration intolerance), as an outcome for medical students’
training in the context of a physician–patient communication
course. On the other hand, frustration tolerance is an important
personal and professional resource. LFT is defined as ‘the
tendency to view any form of discomfort as almost intolerable

and to be avoided whenever possible’.22 It is considered as one
of the four major irrational belief patterns in the Rational–
Emotive Behaviour Therapy approach,23 beliefs that lead to
emotional and behavioural dysfunctions. A reasonable
recommendation for both medical training and practice, based
on this model, is to strengthen frustration tolerance as much as
possible which is akin to reducing LFT as low as possible.

Reducing LFT was found to improve adaptive coping and
resilience. In a study, LFT was negatively associated with
mental health in stressful life events such as coping with
chronic pain.24 Therefore, it is important to explore factors that
can reduce LFT among medical students, who are expected to
encounter and cope with highly demanding training and working
environments.

Previous research has found that medical students’ LFT
predicts the development of maladaptive motivation over time.
Thus, medical students that reported higher levels of LFT at the
beginning of the academic year reported a high increase in
performance-avoidance goal at the end of the year.12 However,
that study did not include mastery-avoidance goal orientation.

Our study
We focused on changes in medical students’ motivation and
LFT levels over the sequence of one academic year, in the
context of a physician–patient communication course. The
purpose of the study was two-fold: (i) to explore, for the first
time, the relationships between mastery-avoidance goal and
the other three-goal orientations that have been previously
explored in the context of medical training; (ii) to examine
whether mastery-avoidance goal either predicts or is predicted
by the increase of LFT level among medical students attending
an extended physician–patient communication course. We
hypothesized that the mastery-avoidance goal will find a valid
motivational construct among medical students and will be
positively associated with the mastery-approach goal. We also
expected that exploring the roles of all four goal orientations will
reveal more complex patterns of associations between changes
over time in motivation and LFT than what has been found so
far.

METHODS
Participants
The sample consisted of 241 first-year medical students (59.3%
women; mean [SD] age 23.9 [2.14]). This included three cohorts
of freshman students that were enrolled in the academic years
2012–13, 2013–14 and 2014–15 (n’s 81, 70 and 90, respectively).

Procedures
All participants attended a mandatory annual course regarding
physician–patient communication skills. Students were asked
to complete a brief survey twice, once at the beginning of the
course that coincided with the start of the school year and
another at the end of the course, approximately 8 months later.
Participation in the study was voluntary, and the response rate
was approximately 96%.

Instruments
Achievement goal orientations. The four types of

achievement goal orientations were assessed using an adapted
version of the Pattern of Adaptive Learning Scales.25 The
students were asked to indicate their level of agreement with
each item on a scale ranging from 1 ‘strongly disagree’ to 5
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‘strongly agree’, while referring to the specific physician–
patient communication course they were attending. The measure
included four items for the mastery-approach goal (sample item:
‘I like class work that I’ll learn from even if I make a lot of
mistakes’), four items for the mastery-avoidance goal (sample
item: ‘One of my main goals in this course is not to forget what
I have learned already’), four items for the performance-approach
goal (sample item: ‘I want to do better than other students in my
class’) and four items for the performance-avoidance goal
(sample item: ‘It’s most important for me not to look stupid in
my class’).

Confirmatory factor analysis (CFA) using structural equation
modelling (SEM) supported a four-factor model for achievement
goals, as indicated by acceptable model fit indices in both time
1 and 2 (CMIN/DF 1.48, comparative fit index [CFI] 0.945,
Tucker–Lewis index [TLI] 0.932, root mean square error of
approximation [RMSEA] 0.045; CMIN/DF 1.97, CFI 0.923, TLI
0.892, RMSEA 0.064, respectively).26 Internal reliabilities and
descriptive statistics are presented in Table I.

Low frustration tolerance. LFT was measured by a 14-item
scale which was validated in previous research22 and had been
used previously among medical students.12 The students were
asked to indicate their level of agreement with each item on a
scale ranging from 1 ‘strongly disagree’ to 5 ‘strongly agree’
(sample item: ‘I find it difficult to tolerate discomfort or unpleasant
conditions’).

Statistical analysis
The primary method of analysis was cross-lagged analysis
based on SEM.27 This method enables exploring whether a
hypothesized factor can predict changes in another variable
over time, by measuring both variables at two different time-
points and modelling them together in the same structural
model. If the path between one factor at time 1 and the other
factor at time 2 is significant, that means that it predicted the
change over time. Based on the proven utility of this method in
analysing longitudinal data, it has been implemented in new
studies on students’ motivation.28,29

RESULTS
The preliminary analyses revealed distribution and correlational
patterns that aligned with the theoretical framework (Table I).
At both time-points, students typically reported higher levels
of mastery-approach goal (t [240] 9.17, t [240] 7.37, p<0.001) and
performance-approach goal (t [240] 19.12, t [240] 17.27, p<0.001)

compared with avoidance orientations. As expected, mastery-
approach and mastery-avoidance goals were positively
correlated, and performance-approach and performance-
avoidance goals were also positively correlated.30 LFT was
negatively associated with mastery-approach goal but positively
associated with performance-approach and performance-
avoidance goals at both time-points.

Exploring the mean-level changes (Table I) revealed a
significant decline in both mastery-approach and mastery-
avoidance goals (t [240] 3.69, p<0.001; t [240] 2.68, p<0.01;
respectively), and a significant increase in LFT (t [240] 5.49,
p<0.001). Both performance-approach and mastery-avoidance
goals did not change significantly between the two time-points.

The cross-lagged analysis revealed that mastery-approach
goal positively predicted change in students’ LFT over time,
whereas mastery-avoidance goal negatively predicted change
in LFT (Fig. 1). Performance-approach and performance-
avoidance goals were positively related with LFT at each time-
point; however, they did not predict changes over time. All
factors that were included in the model were moderately stable,
with coefficients ranging from 0.42 to 0.56.

Analysing gender differences revealed significant
differences only in mastery-avoidance goals at time 1 and time
2 (F [1240] 8.69, F [1240] 8.24, p<0.01; respectively). Women
consistently reported higher levels of mastery-avoidance goals
at time 1 (mean [SD] 3.85 [0.60]) and time 2 (mean [SD] 3.75 [0.67])
compared with men (mean [SD] 3.61 [0.62]; mean [SD] 3.49 [0.67];
respectively). None of the other factors in this study were
significantly different between women and men.

To examine gender differences in the complete model, we ran
multiple group analyses using SEM. The results revealed no
significant differences between unconstrained model and fully
constrained model (χ2 [n=241, 39]=40.99, p=ns). This means that
although there were gender differences in the levels of mastery-
avoidance goal, there were no gender differences in the
associations between the variables included in the model.

DISCUSSION
Our study provides important empirical evidence of the
longitudinal implications of medical students’ mastery-
avoidance goal orientation, an underexplored concept in the
research of medical students’ motivation.

So far researchers have been endeavouring to devise methods
for improving medical training in general, as well as physician–
patient communication skills in particular.31,32 Despite the prolific

TABLE I. Descriptive statistics and correlation matrix
Variable Mean (SD) α 1 2 3 4

Time 1
1. Mastery-approach goal 4.15 (0.50) 0.67 – – – –
2. Mastery-avoidance goal 3.75 (0.62) 0.65 0.29‡ – – –
3. Performance-approach goal 2.64 (0.79) 0.82 0.04 0.27‡ – –
4. Performance-avoidance goal 1.68 (0.52) 0.64 0.03 0.18† 0.35‡ –
5. Low frustration tolerance 2.05 (0.45) 0.77 –0.16* 0.03 0.18† 0.12
Time 2
1. Mastery-approach goal 4.01 (0.66) 0.78 – – – –
2. Mastery-avoidance goal 3.64 (0.68) 0.63 0.33‡ – – –
3. Performance-approach goal 2.56 (0.86) 0.85 0.04 0.21† – –
4. Performance-avoidance goal 1.68 (0.61) 0.71 0.04 0.19† 0.47‡ –
5. Low frustration tolerance 2.20 (0.52) 0.81 –0.28‡ 0.03 0.30‡ 0.41‡
* p<0.05 † p<0.01 ‡ p<0.001; two-tailed. α Cronbach’s internal reliability coefficient; all scales range from 1 to 5.
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FIG 1. Cross-lagged analysis results. Note: *p<0.05; †p<0.01, ‡p<0.001
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body of research demonstrating the importance of medical
students’ learning motivation and the growing attention given
to this subject in medical training programmes internationally,33,34

it is still not regarded as an important factor for curriculum
development.35 Further research is required to establish our
understanding of the nature, antecedents and consequences of
learning motivation within the context of medical education.

Our study focused specifically on the effects of medical
students’ motivation toward acquiring physician–patient
communication skills (i.e. achievement-goal orientations) on
the changes in LFT over time. Our findings provide some
important insights. First, the CFA supported the structure
validity of the motivational orientations. As hypothesized, four
motivational factors were as suggested by the goal orientations
theoretical framework.14,16 Our important finding is that students’
responses to mastery-avoidance items differed from their
responses to the other three orientation goals, suggesting that
the students conceptually distinguished between the mastery-
avoidance goal and all three previously validated goal
orientations.

One of the interesting finding was that the levels of mastery-
avoidance goals were generally lower than the levels of mastery-
approach goals and higher than both performance-approach
and -avoidance goals. These results are consistent with current
findings in research on motivation among medical students that
generally reveal high levels of adaptive motivation.36,37 This
finding suggests that in addition to the stronger aspiration to
gain new knowledge and skills, medical students also aspire to
maintain their acquired skills and aim to avoid losing acquired
knowledge.

Second, our findings underscore the importance of including
mastery-avoidance in research models in studies of learning
motivation among medical students, an orientation that has
usually been overlooked until now.

Although previous research indicated that LFT may be
a precursor of maladaptive motivational orientation over
time, namely increased levels of performance-avoidance goals,12

in our study, after adding mastery-avoidance to the model, it

appears that this goal becomes a significant predictor of changes
in LFT. Thus, over a 1-year time span, students with higher
levels of mastery-avoidance goals experienced higher increase
in their LFT (frustration intolerance). This finding suggests that
although LFT may enhance a specific motivational orientation
over time, i.e. the performance-avoidance goal,12 another
motivational orientation (i.e. mastery-avoidance goal) in turns
affects changes in LFT. In other words, the initial levels of
students’ LFT may over time increase their fear of being
evaluated as incompetent (i.e. performance-avoidance) while
their initial levels of aspiration to preserve their knowledge or
skills (i.e. mastery-avoidance) may become a personal disposition
that in turn increases LFT as academic pressures accumulate
over time.

The findings imply that while academic education
professionals should be aware of students’ motivational
orientations, encourage meaningful learning and emphasize
self-improvement, at the same time, they should discourage
competitiveness and act to prevent a sense of anxiety over
deterioration of skills or knowledge.38

Gender differences in students’ motivation are currently
under dispute in the literature.39 Our study indicated that women
hold higher levels of mastery-avoidance goals than men whereas
all the other three goal orientations were not subject to significant
gender differences. This means that women may be at a higher
risk of increasing LFT levels (frustration intolerance) over time
compared with men. Further research is still required to more
precisely reveal gender differences associated with motivational
processes among medical students.

Future research needs to address some of the limitations of
this study. First, the research questions should be investigated
in other domains of medical training. Further research is also
required to support the validity of mastery-avoidance goal
within the context of medical training in general. Future research
should also include other factors that may affect students’
motivational orientations, such as perceived stress40 and
instructors’ emphasis on goals.9
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Implications
Medical training practitioners and researchers may benefit from
our longitudinal findings that included a multicohort sample of
medical students. Some may argue that medical students are
highly motivated, but have to cope within a demanding and
challenging context.4 As a result, they may adjust their
motivation and effort according to the demands of each specific
domain, and this would be considered as an adaptive coping
strategy. However, our study explored the implications of
several types of motivational orientations within the same
domain. We found that what matters is not merely the level of
motivation, but rather the type of motivational orientations that
students pursue while engaging in professional learning tasks.
Therefore, it appears that encouraging students to continuously
improve their skills while helping them reduce fear of losing
competence or social comparison may enhance the effectiveness
of medical training programmes.
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