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ARTICLE INFO ABSTRACT

Keywords: Purpose: The conflict between the desire to reduce effort during exercise and the performance goal of the exercise
Effort task contributes to explaining endurance exercise performance. However, whether the trajectories of these two
Motivation motivational responses systematically differ across individuals with different characteristics is poorly under-
Performance goal stood. The present study examined whether changes in desire to reduce effort and performance goal value across
Lactate threshold s . . . . . .
Intensity domains mod.eljate, heavy, and severe exercise intensity domains differed between cyclists and untrained, but active
participants.
Methods: Fifty participants (14 cyclists and 36 untrained) completed an incremental step test on a cycle
ergometer, in which work rate was increased by 25 W every 4 min until voluntary exhaustion. Desire to reduce
effort, performance goal value, and blood lactate concentration (for determination of exercise intensity domains)
were measured every 4 min and the data were analysed using multilevel modelling.
Results: Desire to reduce effort increased quicker for untrained participants in the moderate exercise intensity
domain (b = 1.66, p < .001) and across the whole trial (b = 1.64, p < .001), compared to cyclists (b = .69, and b
= 1.14, respectively, both p < .001). Untrained participants reported similar performance goal value at the
beginning of the trial (b = 16.02, p < .001), compared to cyclists (b = 17.25, p < .001). Beyond moderate in-
tensities, the performance goal value decreased significantly for the untrained participants (b = —.70, p < .001)
but significantly increased for cyclists (b = .45, p = .01). This pattern was also observed when focusing solely on
the severe intensity domain (cyclists: b = .90, p < .001; untrained: b = —.84, p < .001).
Conclusion: There are distinct differences in the desire to reduce effort and performance goal value between
cyclists and untrained athletes. Identifying these systematic differences enhances the credibility of the desire-goal
conflict framework in explaining endurance performance and provides insight into the type and timing of in-
terventions that might be successful in improving performance.

1. Introduction

Endurance and persistence are essential abilities in various sports
and athletic endeavours. During these activities, the decision to reduce
effort or terminate endurance acts is impacted by both psychological and
physiological factors. The latter help characterise potential limits of
human endurance, but partial or complete disengagement from exercise
often occurs prior to reaching these physiological parameters (Marcora
et al., 2009). Psychological influences are, therefore, often the miti-
gating factor in endurance performance. Despite this significance, the
underlying psychological dynamics during endurance performance are
poorly understood. The present study aims to tackle this issue by
examining whether dynamic motivational factors during endurance
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efforts differ between experienced cyclists and untrained populations.
Physiological changes (e.g., increased heart rate and blood lactate
concentration during exercise), are detected by afferent receptors within
the muscles which send signals to the central nervous system (Craig,
2003). These signals trigger awareness of whole-body homeostatic
disturbance in several brain regions and aversive feelings towards the
exercise are experienced (Damasio & Carvalho, 2013; Lambert et al.,
2005). Avoiding this sensation and returning to homeostasis by reducing
physical effort becomes a tempting and potentially satisfying proximal
desire (Taylor, 2021). This largely hedonic desire to reduce effort con-
flicts against the relatively distal performance goal. The idiographic
content of the performance goal varies (e.g., one individual may want to
do their best, whereas another might be more focused on winning),
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however, it is the motivational magnitude (i.e., computational value) of
the goal which is contrasted with the desire (Westbrook & Braver,
2015). This desire-goal conflict impacts overall endurance exercise
performance. Specifically, a greater desire to reduce effort at the start of
an endurance effort alongside a more rapid reduction in goal value over
time can discriminate relatively poor endurance performance from
successful (Taylor et al., 2020).

In line with the underpinning physiological responses to exercise, the
desire to reduce effort and performance goal value do not change line-
arly but shift and accelerate across different exercise intensities, defined
by specific physiological thresholds (Taylor et al., 2022). The moderate
intensity domain refers to exercise below the intensity after which there
is an initial increase in blood lactate concentration above resting values
(i.e., first lactate threshold (LT1; Faude et al., 2009). The heavy intensity
domain refers to intensities above LT1 but below a second lactate
threshold (LT2) characterised by a second rise in blood lactate concen-
tration above resting levels (Valenzuela et al., 2021). A consistent and
steady increase in blood lactate concentration is observed in the heavy
intensity domain, along with a steady increase in volume of oxygen
uptake (VO»), with stabilisation occurring after 20-30 min (Jones et al.,
2011). No steady state in physiological variables, such as VO3 and blood
lactate, is obtained at intensities above LT2, which is referred to as the
severe intensity domain. Over the course of an incrementally difficult
endurance trial, the desire to reduce effort typically accelerates during
the heavy intensity exercise domain, with further acceleration during
severe exercise. Within-person changes in blood lactate concentration
and heart rate have been associated with these disturbances in the desire
to reduce effort. The trajectory of the performance goal value, however,
only typically deviates during the severe intensity exercise domain,
when it begins to significantly decrease (Taylor et al., 2022).

Underpinning this existing research (i.e., Taylor et al., 2022) is the
implicit assumption that crossing these exercise intensity thresholds
impacts the motivation of individuals consistently, however, this is
unlikely to be the case. It is well established that trained athletes will
cross these thresholds at higher work rates, compared to untrained
participants. However, fitness and experience also influence the sub-
jective interpretation of physiological responses (Treasure & Newbery,
1998; Schneider et al., 2009), irrespective of when thresholds are
breached. Athletes are likely to interpret physiological responses as
task-relevant neutral information, compared to untrained individuals
who typically perceive the cues as an indication of physiological strain
(e.g., Acevedo et al., 1994). Therefore, in addition to trained athletes’
ability to delay breaching physiological thresholds, their psychological
responses to crossing these thresholds also differ to untrained partici-
pants. These different reactions likely explain why trained individuals
typically exhibit a curvilinear decline in affect during exercise
(Petruzzello et al., 2001; Boutcher et al., 1997), whereas a linear decline
in affect is generally observed in less trained individuals (e.g., Blanchard
et al., 2001; Ekkekakis et al., 2011; Welch et al., 2007). Given the sig-
nificant motivational role of affect (e.g., Berridge & Kringelbach, 2013),
this evidence implies that trained athletes suffer less motivational
disturbance when entering higher intensity exercise domains, compared
to untrained athletes. Nonetheless, this hypothesis is important to test as
any differences in motivational reactions to physiological thresholds
may provide new opportunities for psychological interventions aimed at
improving endurance capability. Any observed differences in motiva-
tional dynamics also give the underpinning desire-goal framework
credibility in explaining important performance-related phenomena.

Based on the above, the aim of this study was to examine if the
trajectories of desire to reduce effort and performance goal value during
different exercise intensity domains systematically differ across experi-
enced cyclists and untrained populations. It was hypothesized that cy-
clists (versus untrained) will have a lower mean level and slower rate of
increase in desire to reduce effort in all exercise intensity domains. This
will be coupled with a higher mean level and slower rate of decrease in
the performance goal value across the exercise intensity domains.
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2. Methods
2.1. Participants

Participants were 18-50 years old, with no history of cardiovascular,
metabolic, or haematological disorders, and free of pre-existing medical
conditions or family history that made high intensity exercise poten-
tially unsafe. Cycling participants were required to perform > 5 h of
cycling per week, whereas untrained participants were required to
perform <1.5 h of aerobic exercise per week.

Fifty (Mage = 23.52 years; SD = 6.95 years) participants were
recruited through word of mouth and social media. This sample size was
chosen because 50 level-2 units (i.e., participants in the present study) is
recommended for unbiased estimates in regression coefficients, variance
components, and standard errors in multilevel modelling (Maas & Hox,
2005). Fourteen (11 males, 3 females; Mage = 27.43 years; SD = 12.18
years) experienced cyclists with an average VOgmax of 54.0 (9.6)
ml/kg/min (i.e., performance level 2/3; De Pauw et al., 2013) and
thirty-six (17 males, 19 females; Mage = 22.00 years; SD = 2.34 years)
untrained participants with an average VOamax of 40.0 (7.3) ml/kg/min
(i.e., performance level 1, De Pauw et al., 2013) were recruited.’

2.2. Procedures

This study was part of a larger project examining the desire-goal
conflict during endurance performance; details (i.e., research ques-
tions and data analysis strategy) of which were pre-registered on the
open science framework (https://osf.io/np6ed). All experimental pro-
cedures were approved by a university ethics approval committee and
conformed with the Declaration of Helsinki. Participants were fully
informed of study details and the risks and discomforts associated with
the experimental trial. It was clarified that participation was voluntary,
data would be stored anonymously, and they had a right to withdraw at
any point during the study without consequences. Participants provided
written informed consent and completed questionnaires to establish that
they met the inclusion criteria.

Self-selected motives are likely to hold more personal value than
externally imposed motives (Ryan & Deci, 2019). Therefore, after par-
ticipants were informed of the goal to continue cycling for as long as
possible whilst the workload increased, they were asked to choose a
complementary underpinning reason most salient to them from a list (i.
e., to beat other participants; to prove my fitness; to do the best I possibly
can; to learn about my mental and physical abilities; to be respected by
the experimenters; to demonstrate my cycling ability; to be admired for
my performance). These goals were designed to reflect different types of
normative and self-referenced exercise goals commonly held by sport
and exercise participants (Roberts et al, 1998). The chosen goal was
placed on a wall in front of them for the duration of the trial and served
as the only reminder of the goal. There was no verbal encouragement
during the trial.

Participants then performed an incremental exercise test to volun-
tary exhaustion on an electronically braked cycle ergometer (Lode-
Excalibur Sport, Lode B.V. Gronigen, The Netherlands). Ergometer
saddle and handlebar dimensions were set up to suit individual speci-
fications. Depending on experience and personal preference, untrained
individuals started from 25 to 75 W and cyclists started from 75 to 150
W. This flexibility was used because absolute time taken to breach
thresholds and terminate the trial were not relevant to the study hy-
potheses. Visual information regarding work rate and time passed was

! An anonymous reviewer asked if there were significant differences in age
across the two groups, however, an independent samples t-test did not provide
any evidence (t = —1.66, p = .06). Given this non-significant finding and that
participants’ age was not including in our pre-registered data analysis plan, we
did not control for age in subsequent analysis.
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obscured to avoid participants using this information to regulate their
performance. Work rate was increased by 25 W every 4 min. The mea-
sures were spread out to avoid overburdening the participants and re-
searchers at any one point. After 90 s of each stage, participants were
asked to verbally respond to the measures of desire to reduce effort and
performance goal value. Capillary blood samples (20 pL) were taken
from the earlobe in the last 30 s of each 4-min stage and analysed within
1 h using a Biosen C-Line Glucose and Lactate analyzer (EKF Di-
agnostics). A blood lactate/work-rate curve was modelled for each
participant using publicly available software (Newell et al., 2007). The
work-rate corresponding to an initial increase of 1 mmol L™} above
baseline concentration during the initial stage of the exercise test, and
fixed blood lactate concentration of 4 mmol L~! were defined as LT1 and
LT2, respectively. The moderate intensity domain corresponded to in-
tensities prior to LT1, the heavy intensity domain to intensities between
LT1 and LT2 and the severe intensity domain corresponded to all in-
tensities above LT2. Pedal cadence was maintained above 70 rpm with
the test terminated when the participant stopped, or cadence dropped
below 70 rpm for more than 5 s.

2.3. Measures

Desire to reduce effort and performance goal. The desire to reduce
effort was measured by verbal responses to the instruction “Please rate
to what extent you want to reduce your effort” on a scale ranging from
0 (not wanting to reduce effort at all) to 20 (definitely want to reduce
effort immediately). The value of the performance goal was measured by
responding to the instruction “Please rate how important is it to achieve
your goal” on a scale ranging from O (not important at all) to 20
(extremely important). These scales have demonstrated nomological
validity in previous research (e.g., Taylor et al., 2022).

2.4. Data analysis

To test the hypotheses, two multilevel growth models with desire to
reduce effort as the dependent variable were constructed by adding
linear time predictor variables (coded as 0, 1, 2, 3, etc.). A dichotomous
“LT1” predictor variable was also added, with pre-lactate threshold (i.e.,
moderate intensity domain) coded as 0, and post-lactate threshold coded
as 1 (see Taylor et al., 2022). This operationalisation removed individual
variation in the time this threshold was breached, therefore, removing
the potential effects of differences in physical fitness and standardizing
participants’ underlying blood lactate concentration. A second dichot-
omous “trained status” predictor variable (0 = cyclists, 1 = untrained)
was added. Finally, higher order interaction terms between linear time
and LT1 (i.e., the rate of acceleration); linear time and trained status
(differences in linear changes across trained status); LT1 and trained
status (differences pre/post threshold across trained status); and linear
time, LT1 and trained status (differences in the rate of acceleration
pre/post threshold across trained status) were integrated. In accordance
with guidelines, the highest order statistically significant interaction
was interpreted (Aiken & West, 1991). The second model replicated
these models but with LT2 replacing LT1 to examine before and after
participants entered severe exercise intensities. Any significant
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interactions were probed using guidelines for simple slopes analysis
(Preacher et al., 2006). These two models were then replicated with
performance goal value as the dependent variable.

3. Results
3.1. Descriptive analysis

Descriptive statistics for the study variables at LT1 and LT2, as well
as average work rate at these thresholds can be found in Table 1. Un-
trained participants completed, on average, 8.08 stages (SD = 1.50),
which is equivalent to approximately 32 min of work. Cyclists
completed, on average, 9.71 stages (SD = 1.68), equivalent to 39 min of
work. Average work rate at LT1 and LT2 for untrained participants was
50 % and 73 % of participants’ finishing work rate, respectively. For
cyclists, these thresholds occurred at 76 % and 90 % of their finishing
work rate, respectively. Intercept only models revealed that 99.6 % of
the variance for the desire to reduce effort was at the within-person level
and .4 % was at the between person level. Thirty-nine percent of the
variance in performance goal value was at the within-person level and
61 % was at the between-person level.

3.2. Primary analysis

Table 2 describes the 4 multilevel growth models. Model 1 revealed a
significant three-way interaction between trained status, LT1 and time
to predict desire to reduce effort. Simple slopes analysis revealed that
initial desire to reduce effort was not significantly different from zero in

Table 2
Multilevel Growth Models describing Trajectories of Desire to Reduce Effort and
Performance Goal Value in Cyclist and Untrained Populations.

Outcome Desire to Desire to Goal Goal
Reduce Effort Reduce Effort Value LT1 Value LT2
LT1 LT2 Model 3 Model 4
Model 1 Model 2
Fixed Effects (SE in parentheses)
Intercept —.64 (.82) —1.46 (.79) 17.25 17.34
(.85) (.84)
Linear Time .69 (.15) 1.12 (.12) .10 (111) .03 (.08)
Lactate —8.23 (1.76) —5.20 (3.15) —3.18 —7.34
Threshold (1.31) (2.21)
Trained/ .11(.99) .58 (.94) -1.23 -1.24
Untrained (1.01) (1.0)
Time x LT 1.93 (.26) 1.26 (.38) .35 (.19) .87 (.27)
Time x Trained .97 (.26) .54 (.18) -.20(.19) -.06(.12)
status
LT x Trained 4.17 (1.90) 2.57 (3.33) 5.86 10.72
status (1.41) (2.34)
Time x LT x —.86 (.34) —.34 (.43) —.94 —1.68
Trained status (.25) (.30)
Random Effects
Level 1 6.86 (.51) 7.47 (.56) 3.75(.28) 3.63(.27)
Level 2 6.20 (1.42) 5.51 (1.30) 8.24 8.31
(1.75) (1.76)

Note. Bold figures indicate statistical significance (p < .05). Exact values can be
calculated from the Z scores (b/SE). LT = Lactate Threshold.

Table 1
Descriptive statistics of study variables.
Variable Untrained Participants Cyclists
LT1 LT2 LT1 LT2
Mean (SD) Range Mean (SD) Range Mean (SD) Range Mean (SD) Range
Desire to reduce effort 9.52 (3.61) 0-17 11.91 (4.30) 0-20 10.43 (4.43) 0-14 12.38 (4.57) 0-20
Performance goal 14.86 (3.47) 8-20 14.52 (3.87) 5-20 17.14 (3.43) 10-20 17.54 (2.89) 10-20
Work rate (watts) 100 (39) 50-200 147 (42) 75-225 220 (45) 150-300 257 (49) 200-350

Note. LT1 and LT2 refer to lactate thresholds 1 and 2.
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either cyclists (b = —.64, p = .43) or untrained (b = —.54, p = .33)
participants. The desire to reduce effort increased quicker prior to LT1 in
untrained participants (b = 1.66, p < .001), compared to cyclists (b =
.69, p < .001). Post-LT1, the desire to reduce effort increased at a similar
rate in cyclists (b = 2.62, p < .001) and untrained (b = 2.73, p < .01)
participants. These trends are graphically illustrated in Figure 1.

Model 2 revealed a non-significant three-way interaction, however,
the linear change in desire to reduce effort was different across cyclists
and untrained participants (i.e., the interaction between trained status
and time was significant). Simple slopes analysis revealed the desire to
reduce effort increased quicker in untrained participants (b = 1.64, p <
.001) compared to cyclists (b = 1.14, p < .001) across the length of the
trial. The difference in average desire to reduce effort before and after
LT2 were similar in cyclists and untrained participants (i.e., the inter-
action between trained status and LT2 was non-significant). These
trends are graphically illustrated in Figure 2.

In Model 3. a significant three-way interaction occurred between
trained status, LT1 and time. Simple slopes analysis revealed that initial
performance goal value differed significantly from zero in cyclists (b =
17.25, p < .01) and untrained participants (b = 16.02, p < .001). This
goal value did not change pre-LT1 in cyclists (b = .10, p = .40), or in
untrained participants (b = —.12, p = .49). Post-LT1, the performance
goal value decreased significantly for untrained participants (b = —.70,
p <.001) but significantly increased for cyclists (b = .45, p = .01). These
trends are graphically illustrated in Figure 1.

In Model 4, a three-way interaction occurred between trained status,
LT2 and time. Simple slopes analysis revealed that initial performance
goal value differed significantly from zero in cyclists (b =17.34, p < .01)
and untrained participants (b = 16.10, p < .001). This goal value did not
change pre-LT2 in cyclists (b = .03, p = .76), nor untrained participants
(b = —.03, p = .73). Post-LT2, the performance goal significantly
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increased for cyclists (b = .90, p < .001) but decreased significantly for
untrained participants (b = —.84, p < .001). These trends are graphically
illustrated in Figure 2.

4. Discussion

The desire-goal conflict has been recognised as a valid framework,
contributing towards performance during endurance exercise (Taylor
et al., 2020), however, until now it had not been employed to examine
potential motivational differences in experienced cyclists and untrained
participants. The criterion for experienced cyclists was that they engage
in more than 5 h of cycling per week. Untrained participants were
healthy individuals who engaged in less than 1.5 h of aerobic exercise
per week. Blood lactate thresholds were used as markers to examine
changes in desire to reduce effort and performance goal value through
the moderate, heavy, and severe exercise intensity domains. It is well
established that trained athletes cross lactate thresholds at higher work
rates, therefore, taking more time to reach the threshold during incre-
mental endurance exercise tests, compared to untrained athletes.
However, in the present study we accounted for this confound by dis-
aggregating the effect of time from each participant’s thresholds,
allowing us to directly compare participants’ motivational responses. As
expected, marked differences in trajectories of the desire to reduce effort
and performance goal value were observed. These findings provide a
motivational basis for trained status-related performance differences
and future interventions. That is, the desire to reduce effort or perfor-
mance goal value could be targeted to alter endurance performance.

Unsurprisingly, the desire to reduce effort was negligible at the
beginning of the endurance bouts for both participant groups, however,
it increased more rapidly in untrained individuals during the moderate
intensity domain (i.e., below LT1). This finding is in line with untrained
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Figure 2. Differences in Change in Desire to reduce effort and Performance Goal Value for Cyclists & Untrained Participants at Lactate Threshold 2.

Note. Lactate threshold 2 occurs between the two dotted lines.

participants tendency to experience exercise negatively almost instantly
(Boutcher et al., 1997), especially when exercise intensity is imposed on
them (e.g., by the experimenter; Rose & Parfitt, 2007). In contrast,
trained athletes are more accustomed to exercise at this intensity,
therefore, their feelings tend to be positively valenced (Boutcher et al.,
1997; Olney et al., 2018; Petruzzello et al., 2001). Relatedly, more
experienced athletes may develop a greater value of exerting effort
(Inzlicht et al., 2018) or more willing to pay the ‘cost’ of exerting effort
(Chong et al., 2018), therefore, a desire to reduce it manifests more
slowly. In the present study, the experienced cyclists’ desire to reduce
effort also increased in the moderate intensity domain, but the effect size
was relatively small (b = .69, compared to b = 1.66 in untrained par-
ticipants). The underpinning physiological responses to exercise (e.g.,
blood lactate concentration) are typically stable at this intensity with
little homeostatic disturbance (Maclntosh et al., 2021). Therefore, in-
creases in desire to reduced effort in both groups are likely to be
explained by other factors, such as boredom (Wolff et al., 2021) or the
rising costs of effort over time (Kurzban et al, 2013). Alternatively,
increasing desire to reduce effort could also be explained by neurolog-
ical factors given that the varying activation of various brain structures
underpins effort- and goal-based decision making (Miiller & Apps,
2019).

As participants crossed LT1 and moved beyond moderate intensity
exercise, the desire to reduce effort increased similarly for cyclists and
untrained. This motivational disturbance is likely due to a significant
departure from physiological homeostasis (Ekkekakis et al., 2005), yet it
was somewhat unexpected that the rate of change was similar across
cyclists and untrained participants. Although, results were in line with
expectations when inspecting the linear change across the whole trial,
where the desire to reduce effort increased more steeply for untrained
participants. Trained individuals are likely better prepared to cope with

the uncomfortable sensations associated with the endurance test. For
example, experienced athletes tend to use problem focused coping
strategies which involve increasing effort when difficulty rises (Cosma
et al., 2020). In contrast, less experienced athletes typically have mal-
adaptive coping strategies and have not developed the necessary skills to
cope effectively under pressure (Rose et al., 2023). It is also possible that
trained individuals view the performance-related discomfort as a
necessary part of the exercise, whereas untrained participants focus
more on the physiological strain causing their desire to reduce effort to
increase more rapidly (Acevedo et al., 2003).

Overall, these results demonstrate that important differences in
avoidance motivation first manifest within the moderate intensity
domain and continue to be observed at higher intensities. However,
interventions to delay increases in desire to reduce effort might differ
according to the exercise domain. In the moderate intensity domain,
interventions should focus on the cognitive underpinnings of increases
in the desire to reduce effort (e.g., relieving worry or dread) because
physiological responses to exercise are relatively stable in both trained
cyclists and untrained participants. For example, these strategies could
focus on reappraising thoughts about effort and exertion during
endurance activity (Meijen et al., 2020). Alternatively, interventions
could target improvements in self-regulation and management of the
increasing effort costs as intensity increases (McCormick et al., 2019). In
contrast, psychosomatic interventions may be more suited to the severe
intensity domain when physiological responses are extremely unstable.
Such interventions might include tackling irrational beliefs about the
meaning of significant physiological disturbances and discomfort
(Stevens et al., 2018).

In addition to differences in the desire to reduce effort, the perfor-
mance goal trajectory also varied across cyclists and untrained in-
dividuals. The motivational magnitude of the performance goal was
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similar across cyclists and untrained participants at the beginning of the
exercise test. This contrasts with the lay notion that trained athletes are
universally more motivated than non-athletes. Indeed, in the moderate
intensity domain, the performance goal value did not change for the
cyclist population or in the untrained population. Beyond moderate
intensities, performance goal value reduced for the untrained popula-
tion but increased for the cyclists. These differences in trajectory were
also observed when focusing specifically on severe intensity exercise (i.
e., Model 4). A greater ability to deal with performance demands and the
need to avoid failure in trained performers (Liew et al., 2019; Smela
etal., 2017) may explain why the performance goal value increases by a
small amount in these individuals. In fact, it’s possible that the small
increases in performance goal value are reflective of mental toughness in
trained athletes (Gucciardi, 2010). Moreover, trained individuals have
more experience setting goals, which may help them to choose personal
goals which are more resilient (Sheehan et al., 2018). It is likely that
trained individuals identify with being an athlete and the goal of per-
forming well is congruent with that identity, hence, the goal is robust to
increasing task difficulty (cf. Ntoumanis et al., 2014). In contrast, un-
trained participants may reduce their goal value to safeguard their
self-worth as the work rate gets more difficult. Past research has often
presumed that physiological factors primarily determine performance
success during severe intensity exercise (e.g., Ament & Verkerke, 2009;
Midgley et al., 2007). However, the different performance goal trajec-
tories between the cyclists and untrained populations, despite ostensibly
the same physiological underpinnings (as reflected by blood lactate
concentration), implies that psychological factors also impact on success
during exercise. This implies that less trained participants should set
more resilient identity-congruent goals and receive education on effec-
tive coping strategies to help to improve performance.

4.1. Limitations & future directions

The present study determined important differences in motivational
dynamics across experienced cyclists and untrained individuals. How-
ever, some limitations and future directions are noteworthy. First, we
instructed participants that the goal of the task was to cycle for as long as
possible. However, distinct goals have different effectivity, with
normative-referenced goals (e.g., performing well to impress others)
potentially becoming more fragile when exercise becomes increasingly
difficult, relatively to self-referenced goals (e.g., performing well to
improve fitness; Duda, 2004). Moreover, process and performance goals
potentially enhance performance, lower anxiety, and improve confi-
dence and motivation, compared to ego and outcome goals (Williamson
et al., 2022). Therefore, further research is necessary that formally
manipulates goal content and examines the trajectories of differing
performance goal content. Second, our untrained group consisted of
individuals who were relatively high fitness, compared to the general
population. A relatively unfit population would presumably have a more
unstable desire to reduce effort and performance goal. Relatedly, our
cyclists were more experienced in endurance exercise and had higher
fitness, compared to the untrained participants. Future research may
wish to separate potentially different effects of fitness and experience on
desire-goal trajectories. Finally, future research should aim to test in-
terventions that educate individuals on their motivational responses
across the different intensity domains. For example, interventions that
improve performance goal setting by making the goals congruent with
one’s identity or advice on managing performance-related discomfort
might hold value.

4.2. Summary and conclusion

The present study established clear differences between the trajec-
tories of the desire to reduce effort and the performance goal value
between experienced cyclists and untrained but active individuals. The
desire to reduce effort increased more steeply for the untrained
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population in the moderate and severe intensity exercise domains. The
performance goal stayed constant for the untrained population in rela-
tively early stages of exercise, but then decreased sharply in the severe
intensity domain. The performance goal remained robust for the cyclist
population throughout the exercise task with small increases occurring
after each lactate threshold. These results demonstrate that there are
important motivational differences between these two populations and
provides insight into the type of interventions that might be successful in
improving performance. Moreover, the ability of the desire-goal conflict
framework to distinguish between experienced cyclists and untrained
individuals enhances its credibility.
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