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Autonomous motivation promotes goal attainment through the 
conscious investment of effort, but mental contrasting with 
implementation intentions makes goal striving easier
Hugh Riddell a, Wesley Lamonta, Merrill Lombarda, Sarah Paduanob, Silvio Maltagliatic, 
Daniel F. Gucciardi a, and Nikos Ntoumanis a,b,d

aCurtin University; bUniversity of Southern Denmark; cUniversity of Grenoble Alpes; dHalmstad University

ABSTRACT
People with autonomous motives (e.g., personal importance) may use auto
mated strategies to effortlessly sustain goal-directed behavior and overcome 
obstacles. We investigated whether conscious effort, ease of goal striving, 
physiological effort, and the number of obstacles encountered mediate 
relations between motives and goal attainment for a competitive cycling 
goal. Additionally, half the participants (n = 57) were trained in Mental 
Contrasting with Implementation Intentions (MCII) – a technique that facil
itates development of goal-directed behavior – with remaining participants 
(n = 54) treated as controls. Conscious investment of effort mediated rela
tions between autonomous motives and goal attainment. Subjective ease of 
goal striving and physiological effort did not. This result indicates that 
successful goal striving is not perceived as effortless for autonomously 
motivated individuals working on competitive goals. Conversely, MCII pre
dicted a reduction in obstacles, which in turn was associated with easier goal 
striving but not goal attainment. Although MCII did not support goal attain
ment in the current study, its ability to minimize the influence of obstacles 
may still be useful for other types of goals or for sustaining long-term goal 
pursuit.
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In 1969, John Fairfax became the first person to cross the Atlantic Ocean solo in a rowboat. He 
accomplished this feat despite a slew of obstacles, ranging from a lack of funding and boredom to 
shark attacks and tornadoes encountered in the open sea (Fairfax & Cook, 1972). Effortful persistence 
is an integral aspect of successful goal striving (Locke & Latham, 2015). How is it that some individuals 
can persevere with goals, even in the face of what most would consider insurmountable difficulties, 
whereas others struggle to overcome seemingly minor inconveniences? A potential answer to this 
question lies in the motives that underpin goal pursuit; these motives can play a significant role in 
determining how people devote effort to their goal striving.

From the standpoint of the Self-Concordance Model (Sheldon & Elliot, 1999), which is based on 
Self Determination Theory (Deci & Ryan, 1985), goal striving can be driven by autonomous or 
controlled motives. Autonomous goal motives reflect internalized reasons for goal striving such as 
intrinsic interest or personal importance. Conversely, controlled motivation reflects goal striving 
driven by internal or external demands or pressures. There is a substantial body of evidence support
ing the role of autonomous goal motives in promoting effortful persistence in the face of adversity, 
which culminates in higher rates of goal attainment (Gaudreau et al., 2012). For example, autono
mously motivated participants who attempted an increasingly difficult, researcher-assigned cycling 
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goal in a lab setting appraised their goal as a positive challenge and relied more heavily on task-based 
coping strategies, such as investing effort. Conversely, participants with controlled motives appraised 
their goal as a threat and were more likely to use coping strategies associated with giving-up and 
disengagement (Ntoumanis et al., 2014a). Similarly, effort mediated the relation between autonomous 
motives and goal attainment in athletes (Smith et al., 2007, 2011). The general idea behind the 
association between effortful persistence and autonomous motivation is that individuals are more 
likely to engage with and invest resources into goals that they find interesting or meaningful (Sheldon 
& Elliot, 1999).

Although effortful persistence is a hallmark of autonomous goal pursuit, Werner and Milyavskaya 
(2019) proposed that people may be more likely to perceive the pursuit of goals with underlying 
autonomous motives as effortless. Individuals with autonomous motives are more likely to perceive 
the time spent on a goal as enjoyable or rewarding (Gonzalez-Cutre et al., 2020; Peetz et al., 2020) and 
demonstrate greater attraction to goal-relevant stimuli than those with controlled motives 
(Milyavskaya et al., 2015). Such results indicate that autonomously motivated individuals may not 
perceive the exertion of effort toward a goal as difficult or strenuous. Rather, the maintenance of effort 
may occur subconsciously, making goal striving seem easy for these individuals (Werner & 
Milyavskaya, 2019). Werner et al. (2016) investigated both the perceived ease of goal pursuit and 
the perceived effort exerted by students on goals across the course of a university semester. 
Autonomous goals were easier to pursue relative to a person’s other, less autonomous goals and easier 
goal striving ultimately conduced to greater goal progress. Conversely, self-reported effort did not 
mediate the relation between autonomous motives and the efficacy of goal pursuit amongst a person’s 
various goals or between people. Similarly, in a lab-based task with an artificial goal, Milyavskaya et al. 
(2021) found that individuals with an interest in math were more willing to exert effort toward difficult 
problems but experienced less fatigue when doing so. These studies provide preliminary support for 
the notion that autonomous motives are tied to the perception of easier goal striving.

Autonomous goal pursuit might feel easier because the presence of obstacles is less salient (Werner & 
Milyavskaya, 2019). Compared to controlled motivation, autonomous motivation has been associated 
with fewer obstacles reported during goal pursuit (Milyavskaya et al., 2015). Additionally, when faced 
with a progressively difficult task, participants with strong autonomous motives experience less tempta
tion to reduce their effort (Taylor et al., 2020) and persist even if obstacles are insurmountable and 
continued goal striving is detrimental to goal attainment (Ntoumanis et al., 2014b). When considering 
future obstacles, autonomously motivated individuals identify fewer obstacles and rate their likely 
disruptiveness as lower than individuals with controlled motives (Leduc-Cummings et al., 2017).

The reduced influence of obstacles when motives are autonomous has been proposed to arise 
because self-regulation under these conditions does not require taxing conscious control (Werner & 
Milyavskaya, 2019). The process of making and enacting behavioral decisions during goal striving can 
be demanding (Bagozzi et al., 2003). Autonomously motivated individuals are more likely to sponta
neously set implementation intention plans (Koestner et al., 2002), which provide responses to 
obstacles that can be executed without conscious awareness to facilitate goal attainment (Gollwitzer 
& Sheeran, 2006; Webb & Sheeran, 2008). The propensity for autonomously motivated individuals to 
generate effective strategies like implementation intentions during goal striving could account for the 
reduced impact of obstacles on autonomously motivated goals (Koestner et al., 2002). This is in line 
with suggestions that effective self-regulation can occur unconsciously or habitually (Fujita, 2011; 
Gillebaart & de Ridder, 2015). These automated strategies may reduce the impact of potential barriers 
without an individual actively needing to employ cognitive resources, thus increasing the perceived 
ease of goal striving (Werner & Milyavskaya, 2019). Individuals with controlled motives are less likely 
to utilize effective strategies during goal striving, making it more probable that conscious control will 
be required to circumvent obstacles. Following this line of reasoning, having to actively deal with 
obstacles as they arise should have the effect of increasing the perceived number of obstacles when 
motivation is controlled, which should be related to more difficult goal striving.
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The majority of research investigating the relations between motives, effort, obstacles, ease of 
striving, and goal progress has relied on self-report measures and investigated long-term life goals. 
Several questions as to how autonomous motivation promotes goal attainment remain unanswered. 
For example, it is unclear how perceived effort and ease of striving relate to the actual physiological 
effort required to achieve a goal. Additionally, it is unknown how these measures mediate goal 
progress when actively engaged in activities related to goal pursuit or whether the previous findings 
relating to ease of striving apply to competitive contexts, which engender goals with unique traits (Van 
Yperen, 2021). The first aim of the current study was to address these gaps by comparing how 
subjective measures of conscious effort, ease of goal striving, and objectively measured physical effort, 
mediate the association between goal motives and goal attainment when engaged with a brief, intense 
bout of competitive goal striving. The second aim of this study was to experimentally test whether 
trainable goal striving strategies can provide a means by which obstacles can be circumvented and easy 
goal striving can be facilitated. Specifically, we trained individuals in Mental Contrasting with 
Implementation Intentions (MCII; Oettingen & Gollwitzer, 2010) as a way to identify and develop 
responses to obstacles, and investigated whether this conduces to easier goal striving.

MCII is a two-part metacognitive strategy in which an individual first forms mental representations 
of attaining their goal and considers the positive implications of attainment. Subsequently, they 
compare this positive fiction to the impeding reality of their situation, which inevitably contains 
barriers that must be overcome before the goal is attained. The individual then forms implementation 
intentions (e.g., “If I encounter obstacle X, then I will execute action Y”) to help them overcome 
obstacles they identified during the mental contrasting phase (Oettingen & Gollwitzer, 2010). Where 
mental contrasting is thought to highlight obstacles to goal attainment and increase a person’s 
commitment to the goal (Kappes et al., 2012; Oettingen, 2012), the formation of implementation 
intentions serves to provide strategies that can be automatically initiated without conscious awareness 
when obstacles are encountered during striving (Gollwitzer & Sheeran, 2006; Webb & Sheeran, 2008). 
A recent meta-analysis found small to moderate (g = .34) effect sizes of MCII on goal progress (Wang 
et al., 2021). Importantly, MCII has been demonstrated to be effective in lab settings with competitive 
goals, even if these goals were externally assigned (e.g., Kirk et al., 2013; Schweiger Gallo et al., 2018).

Because people with controlled motives are more likely to experience obstacles during goal striving 
(Leduc-Cummings et al., 2017; Milyavskaya et al., 2015) and are less likely to spontaneously generate 
automated goal striving strategies (Koestner et al., 2002), they stand to benefit the most from MCII. In 
their Tripartite Model of Goal Striving, Ntoumanis & Sedikides (2018) propose that MCII should 
encourage persistence with controlled goals by providing strategies for overcoming obstacles. Training 
participants in MCII and investigating its influence on the associations between obstacles/effort will 
provide experimental evidence for the utility of such interventions for facilitating goal striving in by 
mitigating obstacles. Furthermore, by testing moderating effects of MCII on the relations between goal 
motives and effort/obstacles we assess the prediction that MCII is most beneficial for individuals with 
controlled motives.

The current study tests whether MCII and goal motives predict performance in competitive setting. 
Results related to effort-based coping strategies in competitive settings largely mirror those observed 
for noncompetitive goals (e.g., Amiot et al., 2004; Ntoumanis et al., 2014a; Smith et al., 2011); however, 
it is unknown whether results related to ease of striving can also be generalized to these types of goals. 
In the current experiment, we asked participants to complete a competitive cycling challenge in an 
immersive virtual environment. Half of the sample was trained in MCII, and the other half were 
controls. We tested the following hypotheses: 

H1. Autonomous goal motives will predict goal attainment and this relation will be mediated by 
conscious effort (H1a) and/or perceived ease of striving (H1b), as well as objective effort.

H2. Given that MCII provides automated strategies allowing individuals to overcome obstacles, those 
receiving MCII training will perceive fewer obstacles to goal attainment than participants in the 
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control group (H2a). In turn, the number of obstacles encountered will be negatively related to ease of 
goal striving (H2b).

H3. Controlled motivation will predict fewer obstacles in the MCII group than in the control group. 
Autonomous motives will not interact with MCII.

Method

Open data and materials

Data, analysis code, and study materials have been made available on the Open Science Framework 
(https://doi.org/10.17605/OSF.IO/P7BWU).

Participants

We conducted a priori power analysis using Monte Carlo simulations (n = 1000) of the proposed 
moderated multiple mediation model depicted in Figure 1 with pwrSEM (Wang & Rhemtulla, 2021). 
Parameter estimates for the power analysis were derived from existing literature on ease of striving and 
effort (Ntoumanis et al., 2014a; Werner et al., 2016) and meta-analytic data for MCII (Wang et al.,  
2021). It was estimated that 110 participants would provide 80% power to detect the hypothesized 
effects at α = .05.

The participants (N = 115) were staff (n = 37) and students (n = 74) from a metropolitan Australian 
university campus. Competitive triathletes and cyclists were excluded to reduce the use of competitive 
cycling strategies in the experiment. We also excluded individuals with diagnosed cardiovascular 
conditions, respiratory conditions, or diabetes for health and safety reasons. Two participants with
drew before completing the experiment due to feeling unwell during the task. Due to software errors, 
another two participants were unable to complete the experiment and were removed. The final sample 
was N = 111 (68 female, 44 male, and 1 non-binary). The mean age was 30.50 years (SD = 13.93). On 
average participants did 1.24 hours of physical activity each day (SD = .75). Participants were 
randomly assigned to either the MCII (n = 57) or control (n = 54) condition using the software that 
administered the experiment. Student participants received course credit for their participation; non- 
student participants did not receive any compensation. This study was approved by the Curtin 
University Human Research Ethics Committee.

Figure 1. Moderated multiple mediation model tested in the study.
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Procedure

Upon arriving at the testing facility, all participants were told that, following a warm-up, they would be 
completing two cycling trials in a virtual environment. They were fitted with a wrist-worn heart rate 
monitor, asked for their demographic data, and had their resting heart rate measured. Trials were 
conducted in an immersive virtual setup intended to emulate real-world conditions, while maintaining 
control over extraneous environmental variables, such as wind resistance. The setup also enabled us to 
exercise exact control over the speed of the artificially intelligent competitor in the second trial. An 
illustration of the experimental setup is provided in Supplementary Material. During the cycling trials 
participants sat on a cycling ergometer with a fixed resistance level that was positioned in front of 
a display with a 180-degree field of view. The display depicted the front of a bicycle frame standing on 
a straight road surrounded by shrubs and trees with a finish line 500 meters in the distance. The 
ergometer was connected to a computer and calibrated such that pedaling resulted in realistic 
acceleration through the virtual environment. Research assistants monitored participants during the 
cycling trials to ensure that they did not experience adverse health effects. Research assistants (2 males, 
1 female) were positioned outside of the field of view and did not provide feedback or encouragement 
during the cycling trials. Participants were told that in the first cycling trial the goal was to attempt to 
set their own personal best time across the 500-meter track. After completing the first trial, heart rate 
was measured again.

Participants were then told that in the second trial they would be racing against an artificially 
intelligent opponent who was designed to be difficult but beatable. The researcher explicitly assigned 
the participant the goal of beating this opponent. Participants then rated their motives for attaining the 
goal of beating the opponent. All participants were told that they would complete a short, written 
training exercise designed to help them achieve their goal. Participants in the MCII condition watched 
videos and answered questions to guide them through the MCII process. Participants in the control 
condition completed a control writing task (see MCII Training and Control Task). The two conditions 
were timed to be approximately of the same duration (i.e., about 5 minutes) and allowed for an 
adequate amount of rest between the cycling trials.

The opponent in the second trial was a randomly generated female or male avatar on a bicycle, who 
appeared in the display next to the participant. The speed of the avatar was set to be 10% faster than the 
participant’s initial “personal best” first trial while following the same pattern of acceleration and 
deceleration that the participant had used. Pacing behavior during cycling can be influenced by virtual 
opponents (Crivoi Do Carmo et al., 2021) and piloting was conducted prior to the experiment to 
ensure that the goal was challenging but attainable. The outcome of the race (win/loss) was recorded 
and constituted the measure of goal attainment. Heart rate was measured after the completion of 
the second trial. Following cool down, participants rated the ease of goal striving, conscious effort, and 
the obstacles encountered. Finally, participants were debriefed and thanked for their time. Each 
cycling trial took approximately 40 seconds to complete (M = 38.69, SD = 7.52). In total, the study 
took approximately 15 minutes.

MCII training and control task

We developed MCII training based on published examples (Adriaanse et al., 2010; Oettingen & 
Gollwitzer, 2010) and online materials developed by experts in the field (woopmylife.org). 
Participants first restated their goal (i.e., to beat the virtual opponent in a cycling race). They then 
imagined attaining the goal and the most positive outcome they associated with this achievement. 
Next, they contrasted this positive fiction with the reality of their current situation (i.e., about to face 
a challenging opponent in a physically demanding task). Finally, participants developed implementa
tion intentions (e.g., “if I see my opponent is pulling away, then I will not get give up and keep trying 
my hardest”). The instructions for each of these four steps were administered using videos and 
participants filled in text boxes to write down their experiences and responses at each step.
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In the control condition, participants were told that “sometimes imagining or recalling a situation 
similar to what you are about to encounter can help you to achieve your goal.” They were asked to 
write a short story about a cycling race. Software was used to time the control condition so that the 
participants’ writing time lasted approximately as long as the MCII condition and did not allow for 
more or less recovery time between trials.

Measures

Goal motives

Prior to the beginning of the second trial, the researcher explicitly assigned participants the goal of 
beating the AI opponent in the upcoming cycling race. Goal motives for attaining this goal were 
measured using 10 items adapted items from Shcherbina et al. (2017). Participants rated (1 = not at all, 
7 = very much so) the extent to which they were pursuing their goal for controlled (e.g., “I feel like it is 
what I am supposed to do”) and autonomous (e.g., “I find pursuing the goal interesting”) reasons. 
Scholars have used both aggregated (Werner et al., 2016) and separated measures of autonomous and 
controlled motives (Koestner et al., 2008). As the aim of this experiment was to investigate the 
differential influences of autonomous and controlled goal motives, we constructed an autonomous 
motives score by averaging autonomous motivation items, and a controlled motives score by averaging 
controlled motivation items (Ntoumanis et al., 2014a). On average, participants reported higher 
autonomous than controlled motivation for the goal (see Table 1, t(110) = 6.24, p < .01), suggesting 
there were reasonable levels of engagement with the goal despite it being assigned by the experimenter.

Ease of goal striving

Ease of goal striving was assessed using the same two items as Werner et al. (2016). These items were 
“how laborious and taxing did it feel to engage in activities related to this goal?” (reverse coded) and 
“how easy and natural was it for you to work on this goal?.” Both were rated from 1 (not at all) to 7 
(very much so).

Conscious effort

The conscious effort that participants put into the task was measured using four items (e.g., “I gave my 
best effort”). Three items were originally adapted from the English version of the Inventaire des 
Strategies de Coping en Competition Sportive (ISCCS; Gaudreau & Blondin, 2002) and one item was 
from the Active Coping scale of the COPE (Carver et al., 1989). Responses ranged from 1 (not at all) to 
7 (very much so).

Table 1. Descriptive statistics, internal reliabilities and correlation coefficients.

M SD α 1 2 3 4 5 6 7 8 9

1. Autonomous Motives 5.08 .98 .71
2. Controlled Motives 4.24 1.25 .82 .21*
3. Ease of Goal Striving 3.92 1.35 .47† .10 −.15
4. Conscious Effort 5.95 .89 .86 .35** −.06 .09
5. Objective Effort 41.84 31.36 - .12 −.13 .01 <.01
6. Number of Obstacles 3.57 1.39 - .17 .24* −.19* .19* <.01
7. Goal Importance 4.78 1.16 .88 .57** .40** −.06 .28** .06 .28**
8. Attainment Expectancy 4.71 1.29 .91 .46** .10 .21* .29** .03 .14 .60**
9. Condition (MCII/Control) - - - .10 .14 .00 .14 .02 −.18 .02 −.01
10. Goal Attainment (Win/Loss) - - - .23* −.05 .15 .25** .10 .17 .06 −.03 .10

Note. * = p < .05, ** = p < .01, † = Spearman-Brown split-half correlation used to calculate reliability
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Obstacles

Participants listed the obstacles they encountered during the experiment and rated its disruptiveness 
from 1 (not at all) to 7 (very much so). Obstacles reported by participants were both mental (e.g., 
feeling distracted or overwhelmed by the opponent) and physical, such as frustration (e.g., muscle 
fatigue). We reasoned that in a short physical trial, number of obstacles would be more susceptible to 
the influence of goal motives than disruptiveness, as participants with controlled motives would be less 
likely to automatically deal with smaller obstacles, whereas highly disruptive obstacles would require 
cognitive engagement regardless of motivation. Consequently, we chose to use number of obstacles in 
our analysis but report the descriptive statistics for disruptiveness here. On average, the obstacles were 
rated as moderately disruptive (M = 4.64, SD = 1.81).

Objective effort

Objective effort was operationalized as the change in heart rate from a participant’s baseline resting 
level to their heart rate at the end of the second cycling trial. We used this procedure in an attempt to 
control for individual difference in heart rate and physical fitness. Heart rate was measured using 
commercially available wrist worn heart rate monitors (Garmin Ltd) that participants wore through
out the entirety of the study.

Attainment expectancy and goal importance

We measured the additional control variables attainment expectancy and goal importance after 
participants rated their goal motives. Attainment expectancy (e.g., “How confident are you that you 
will achieve your goal?”) was measured using three items. Goal importance (e.g., “How important is it 
to you that you achieve your goal?”) was measured using three items. Items for both scales were 
adapted from Ntoumanis et al. (2014b).

Results

We present descriptive statistics, bivariate correlations, and internal reliability estimates in Table 1. 
Reliabilities were above .70 for all measures except for ease of goal striving, likely due to the small 
number of items in the measure. We implemented a moderated multiple mediation path model with 
robust maximum likelihood estimation using the Lavaan package (Rosseel, 2012) in R to test our 
hypotheses (Edwards & Lambert, 2007). Figure 1 depicts the tested model. Additionally, age, gender, 
and hours of daily physical activity were entered as control variables to account for their potential 
effects on athletic ability, which could conceivably influence physical effort and the individual’s ability 
to attain the goal. To improve clarity, control variables are not depicted in Figure 1.

The model provided a good fit to the data (χ2(12) = 11.79, p = .46; RMSEA = .00 [95% CI = .00 – .10]; 
SRMR = .03; CFI = 1.00). The results of the model are summarized in Table 2. Coefficients, standard 
errors, and p-values for control variables and the covariances between mediators are provided in the 
Supplementary Material.

Autonomous motivation significantly predicted conscious effort but did not predict ease of striving 
or objective effort. In turn, conscious effort and autonomous motives predicted goal attainment. The 
indirect effect of autonomous motives on goal attainment via conscious effort was significant (β = .09, 
SE = .03, p < .01). The indirect effect of autonomous motivation on goal attainment via ease of striving 
was not significant (β = .02, SE = .02, p = .46). These results support H1a but not H1b, suggesting that 
individuals with autonomous motives consciously apply effort toward their goals, which leads to 
higher rates of attainment. Objective effort did not mediate the relation between either controlled or 
autonomous goal motives and attainment, nor did it share significant covariance with any of the other 
mediator variables (see Supplementary Material).
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Controlled motives positively predicted the number of obstacles that an individual encountered 
during goal striving. MCII negatively predicted the number of obstacles encountered, supporting H2a. 
Further, the number of obstacles encountered negatively predicted ease of goal striving and there was 
a significant indirect effect of MCII on ease of striving via the number of obstacles encountered 
(β = .05, SE = .02, p = .03), supporting H2b. The interaction with controlled motives hypothesized in 
H3 was not significant and number of obstacles encountered did not predict goal attainment.1

Discussion

We demonstrated that conscious effort plays an important role in the attainment of autonomously 
motivated goals (hypothesis H1a), but found limited evidence for the proposal that autonomously 
motivated individuals find it easier to strive for their goals (hypothesis H1b). How can these results be 
reconciled with previous work showing that ease of striving, but not conscious effort, predicts goal 
progress?

One possible explanation may lie in the time-scales across which goal striving can occur and the 
type of goal investigated. In the current experiment, the goal was a short, but demanding competitive 
challenge. Although such goals are prevalent in a variety of performance-based settings (e.g., sports, 
school/university, jobs), they differ from longer-term goals that require effort to be applied across 
days, months, or even years. Previous research has studied effort and ease of striving using both short, 
performance-based tasks, similar to the current study (e.g., Milyavskaya et al., 2021), as well as 
noncompetitive longer-term goals (e.g., Werner et al., 2016). Our results extend these findings by 
showing that autonomously motivated individuals are conscious of their decisions to exert increased 

Table 2. Parameter estimates for Figure 1.

Outcome Predictor β SE z p R2

Conscious Effort .17
Autonomous Motives .36 .08 4.52 <.01**
Controlled Motives −.13 .09 −1.48 .14
MCII Condition .12 .09 1.39 .16
Condition x Controlled Motives .02 .09 .21 .83
Condition x Autonomous Motives −.13 .08 −1.67 .10

Objective Effort .05
Autonomous Motives .14 .10 1.35 .18
Controlled Motives −.17 .12 −1.46 .14
MCII Condition .04 .10 .38 .71
Condition x Controlled Motives −.04 .11 −.39 .70
Condition x Autonomous Motives −.02 .10 −.20 .84

Ease of Striving .10
Autonomous Motives .18 .11 1.63 .10
Controlled Motives −.11 .11 −1.07 .29
MCII Condition −.04 .10 −.38 .70
Number of Obstacles −.21 .10 −2.19 .03*
Condition x Controlled Motives −.08 .10 −.83 .41
Condition x Autonomous Motives −.12 .12 −1.04 .30

Number of Obstacles .15
Autonomous Motives .15 .09 1.62 .11
Controlled Motives .26 .08 3.15 <.01**
MCII Condition −.23 .09 −2.59 .01*
Condition x Controlled Motives .04 .08 .52 .60
Condition x Autonomous Motives −.16 .09 −1.74 .08

Goal Attainment .23
Conscious Effort .25 .09 2.84 <.01**
Objective Effort .09 .08 1.23 .22
Ease of Striving .08 .09 .86 .39
Number of Obstacles −.08 .09 −.86 .39
Autonomous Motives .25 .11 2.27 .02*
Controlled Motives −.09 .10 −.87 .39

Note. * = p < .05, ** = p < .01
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effort in physically demanding competitive settings. To remain consciously engaged and focused on 
performance over an extended period, however, is likely to be mentally exhausting and could lead to 
a drop in the performance of subsequent tasks (Francis & Inzlicht, 2016). In such cases, utilizing 
strategies to make striving seem less effortful and maintain commitment to the goal is likely to be 
beneficial. Even if participants consciously exert effort when actively engaged with a goal, the 
perceived ease of striving might predict longer or multiple engagements with the goal (Moshontz 
et al., 2019). This is consistent with the suggestion that individuals can switch between effortful and 
effortless modes of self-control (Fujita et al., 2020) and may explain why ease of striving has been 
found to be more important for long-term goals (Werner et al., 2016).

The present research has important implications for our understanding of self-control. Value-based 
models of self-control assert that applying effort carries costs, which are balanced by the rewards 
attained for doing so (Berkman et al., 2017; Galla et al., 2018). Autonomously motivated individuals 
who choose to exert more effort could conceivably do so because the effort required is perceived as less 
(i.e., striving is easier), or because the reward for the goal is perceived as greater (Milyavskaya et al.,  
2021). Our results favor the latter explanation, at least for demanding competitive goals. Putting effort 
toward a challenging goal can itself be rewarding (Inzlicht et al., 2018). In the current study, 
autonomous motivation did not lead to perceiving goal striving as easier; however, it may have 
enhanced the perceived value of striving (Milyavskaya et al., 2021). This interpretation could also 
explain why goals with controlled motives are seen as more taxing (Milyavskaya et al., 2021) and 
threatening (Ntoumanis et al., 2014a).

Techniques like MCII encourage the development of behaviors that can facilitate goal attainment 
(Oettingen & Gollwitzer, 2010; Wang et al., 2021). Here, we demonstrated that MCII is an effective 
tool for reducing the number of barriers perceived during goal pursuit, which in turn contributed to 
easier goal striving. These results supported both aspects of our second hypothesis (H2a and H2b) and 
are in line with the proposal that furnishing goals with strategies developed through MCII can help 
individuals counter temptations efficiently (Fujita, 2011). It has been suggested that autonomous 
motivation may promote the use of strategies to increase the ease of striving for personal goals 
(Werner & Milyavskaya, 2019). Ease of striving did not mediate relations between motives and goal 
progress in the current study. Nonetheless, the current results are encouraging for the utility of MCII 
for mitigating the influence of obstacles and increasing the ease of goal pursuit. As suggested in the 
previous paragraphs, this may have implications for goals pursued over longer periods.

Contrary to our final hypothesis (H3), there was no interaction between controlled motivation and 
MCII training. Both theoretical arguments (Ntoumanis & Sedikides, 2018) and data from the present 
study indicating that controlled motives engender more obstacles to goal striving support the 
contention that individuals with controlled motives stand to benefit most from MCII. Nonetheless, 
our results indicate that MCII provides advantages for goal striving regardless of whether an individual 
has strong controlled or autonomous motivation. Implementation intentions, the aspect of MCII that 
actively encourages goal-directed behavior, have previously been found to be beneficial for individuals 
with both autonomous (Chatzisarantis et al., 2010; Koestner et al., 2002) and controlled (Brandstätter 
et al., 2001; Chatzisarantis et al., 2008; Riddell et al., 2022) motives. It may be the case that MCII 
provides self-regulatory advantages independently of goal motives.

Interestingly, autonomously motivated individuals did not exert more objectively measured phy
sical effort than those driven by controlled motives in the cycling task. Research has previously shown 
that when faced with a progressively difficult goal, autonomously motivated people cope by commit
ting effort and display more persistent behavior (Ntoumanis et al., 2014a). Autonomously motivated 
individuals are also less likely to withdraw their efforts, even if a goal is unattainable (Ntoumanis et al.,  
2014b). We speculate that autonomously motivated individuals may be more successful goal strivers 
not because they exert greater effort (e.g., pedal harder), but because they make the decision to persist 
by sustaining effort (e.g., maintain a consistent rate of pedaling), particularly when goal striving 
becomes challenging. The length of the task used in the current experiment makes it difficult to detect 
differences in heart rate between participants who maintain a steady pace and those who initially 
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accelerate hard but then a taper off their physical effort. The use of a longer trial and recording average 
heart rate for the duration of the trial would enable researchers to investigate this proposition more 
thoroughly. Even in the absence of a significant effect on physiological output, the psychological 
advantages autonomous motivation affords by consciously promoting effort exertion are still likely to 
be influential for goal striving. For instance, in demanding physical tasks like the one used in the 
current study, the majority of decisions to disengage from strenuous physical activity are due to 
psychological, rather than physiological limits (Marcora et al., 2009).

Limitations and future directions

As noted already, the task used in the current study was a brief, intense period of goal striving. Although 
such goals are common and it is valuable to investigate active bouts of goal pursuit, it may be the case that 
for longer-term goals the ease with which individuals are able to strive for their goal may be more 
relevant and physiological differences in effort may be more distinct. Another potential limitation is the 
fact that we operationalized goal attainment as a binary win/loss outcome. Many goals, even competitive 
ones, do not have such clear indicators of achievement. Furthermore, even for situations with a clear 
outcome like in the current study, some individuals may have goals that are not associated with winning 
(e.g., finishing or doing your best). Further evidence is required to extend our findings to such situations. 
Similarly, autonomy is often linked with competence. We cannot rule out competence as a factor 
affecting the observed relation between autonomous motivation and performance in the current study. 
We attempted to address this through exploratory analysis with additional control variables. Although 
the model fit was poor and parameter estimates cannot be trusted, it is encouraging to note that 
significance of paths did not change from those observed in our main analysis.

Although we attempted to increase the representativeness of our sample by recruiting university 
staff, the majority of our sample were young, physically fit undergraduate students, which may also 
limit the study’s generalizability. The internal reliability for ease of goal pursuit was poor, which is 
likely because the scale only contained two items. This scale was chosen because it was used to measure 
ease of striving previously (Werner et al., 2016) and the items were deemed relevant for the current 
study; however, it should be noted that the scale was originally intended for investigating ease of 
striving toward long-term goals. There is clearly a need to develop a more thorough measure of ease of 
striving and test it in a variety of goal striving contexts. Similarly, although wrist worn heart rate 
monitors provide adequate measures of heart rate (Shcherbina et al., 2017) and are practical in terms of 
their affordability and usability, other methods, such as chest strap monitors typically provide more 
accurate results. Finally, given that we randomized the gender of the AI avatar for each participant and 
controlled for effect of participant gender, we expect differences due to participant-avatar gender 
mismatches to be normally distributed across both genders, but acknowledge that such mismatches 
may be the source of additional variance in the models presented here.

Despite these limitations, we argue that the current study makes a valuable contribution to the literature. 
It is the first study to compare and contrast conscious effort, physical effort, and the ease of goal striving, in 
order to investigate the mechanisms underpinning how perceived and actual effort relate to successful 
striving when motivation is autonomous. It also serves as an experimental test of the utility of MCII for 
reducing obstacles and easing goal striving in competitive settings. A natural extension of this research 
would be to use experience sampling methods to investigate how conscious effort and ease of goal striving 
predict persistence and goal attainment longitudinally, as this method would capture both active and 
inactive bouts of goal striving (Davydenko et al., 2019; Moshontz et al., 2019). Additionally, investigating 
physiological and subjective experiences of effortful persistence for goals where exertion is mental rather 
than physical, such as academic performance or problem solving, would be interesting. This is because it is 
more difficult to attain proprioceptive signals about one’s effort expenditure during mental tasks, which 
may influence how people report their perceived level of effort. The use of methods such as electroence
phalography (EEG) could be used to provide relatively reliable objective measures of effort in mentally 
strenuous tasks (Gevins & Smith, 2006).
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Note

1. Self-reported effort could have been influenced by the race outcome (e.g., participants who lost the race may have 
inferred they did not give enough effort). We conducted an exploratory analysis using the time difference 
between a participant’s personal best trial and their race trial as an alternative measure of goal performance. The 
model, however, provided a poor fit to the data (χ2(16) = 21.31, p = .17; RMSEA = .06 [95% CI = .00 – .11]; 
SRMR = .04; CFI = 0.87; (Hu & Bentler, 1999; Ximénez et al., 2022). We also tested a model controlling for 
attainment expectancy and goal importance on goal attainment/progress to account for participants’ perceived 
competence and attachment to the goal. Again, model fit was poor (χ2(20) = 28.98, p = .09; RMSEA = .07 [95% 
CI = .00 – .12]; SRMR = .04; CFI = 0.85). Model misfit can produce biased parameter estimates (Lai, 2018). 
Consequently, we do not interpret these results further.
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