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1.  Abstract

Bonarska et al. (2025) demonstrated across three studies that subjective energy predicts
extreme goal setting and commitment through optimism and expectancy mechanisms. This direct
replication reanalyzed the original authors' datasets using their provided R code. Study 1 (N =
621) exactly replicated energy's direct effect on extreme goal setting (B = .21, p <.001) and
nonsignificant optimism mediation (IE = .03, 95% CI [-.02, .07]). Study 2 (N = 267) replicated
energy's direct effect on commitment (B = .17, p =.005) and serial mediation through
optimism-expectancy (IE = .05, 95% CI [.02, .09]). Study 3 (N = 169) replicated the energization
manipulation (f =.71, p <.001) and both energy (IE = .15, 95% CI [.04, .28]) and optimism
mediations (IE = .18, 95% CI [.04, .36]), with directionally consistent direct effect on
commitment. These findings confirm subjective energy's robust role in extreme motivation
across all three studies.

1l.  Introduction

Bonarska et al. (2025) investigated how subjective energy promotes extreme goal-setting
and intense commitment by increasing optimism and expectancy. Their three studies, two
correlational and one experimental, demonstrated that higher energy levels predict motivational
imbalance, where one dominant goal suppresses alternatives. This replication re-ran the authors'
provided R code to verify these findings and assess their robustness.
2.1 Goal Setting and Goal Progress

The relationship between motivation, goal setting, and personal ambitions has been
researched across many disciplines. Hope et al. (2016) suggest that some personal goals are

easier to achieve based on intrinsic vs extrinsic motivation. Examining whether goal progress



stems from intrinsic aspirations, such as growth and community, or from extrinsic aims, such as
financial success and fame, is important for success and well-being. This aligns with Toto et al.
(2014), who tested the feasibility of generating patient-centered goals using goal attainment
scaling across multiple chronic conditions. When goals are self-defined and meaningful,
participants make more progress even with chronic illnesses. This leads to Bressler et al. (2010),
who highlight how motivational factors impact academic achievement. Students with higher
hope persist and succeed academically. Building on this, Garner et al. (2025) found that setting
specific goals improves cognitive effort, self-efficacy, and sustained attention. Similarly, Malik et
al. (2015) found that positive, energizing relationships at work make people feel more alive and
strengthen goal commitment. Finally, Brusso et al. (2010) showed that unrealistically difficult
goals lower performance, while Kleinman et al. (2025) found that goal clarity improves
emotion-regulation success.
2.2 Motivation and Goal Setting

Research on motivation and goal setting has long focused on understanding why people
strive to achieve specific goals and what motivates them to persist in their efforts. Tubbs,
Boehne, and Dahl (1993) used expectancy theory, finding that motivation is strongest when
expectancy, instrumentality, and valence are high. This aligns with Phan et al. (2021), who
examined how a person's sense of energy influences persistence and goal achievement. Students
with higher self-efficacy felt more energized, helping them stay focused. Together, these studies
demonstrate that motivation combines logical expectations of effort and rewards with emotional
factors like confidence and energy.

2.3 Motivation and Goal Pursuit



An individual's commitment to pursuing their goals is influenced by their level of
motivation, whether intrinsic or extrinsic. Wicker et al. (2010) investigated how a student's
motivation to do well on a major test changes as the test approaches. They found that optimism
about performance was correlated with motivation levels, but pressure reduced confidence and
focus. This connects to Resta et al. (2022), who analyzed how intrinsic motivation leads to
ambition and extremism through obsessive passion. Surveys from participants aged 18-50
showed that heightened ambition causes more obsessive passions, making people more
committed and harder to pull away. This leads to O'Keefe et al. (2023), who examined fixed vs.
growth theories of opportunity. Those who believed opportunities could be cultivated reported
greater effort and sustained motivation. Building on commitment and regulation, Ntoumanis et
al. (2014) examined responses to unattainable goals. Autonomous motives predicted easier
reengagement but harder disengagement due to rumination. Controlled motives were linked to
shame. Similarly, Belanger et al. (2019) showed that harmonious passion favors means serving
multiple goals, while obsessive passion prefers means harming other pursuits. Finally, Miquelon
et al. (2012) demonstrate how motivation quality determines commitment vs. disengagement.
Autonomous motivation decreases compensatory beliefs, improving adherence to dieting. These
patterns of rigid vs. flexible goal commitment provide critical context for understanding how
subjective energy might fuel extreme goal pursuit and motivational imbalance.

2.4 Motivation and Subjective Energy with Optimism as a Mediator

The relationship between motivation, subjective energy, and optimism has been studied
across different contexts. Segerstrom and Solberg Nes (2006) found optimistic individuals persist
more but experience goal conflict. This connects to Cassidy (2016), who showed optimism

mediates between socioeconomic background and motivation. Cardini and Freund (2020)



demonstrated how perceptions of personal energy change with age; older adults distribute energy
strategically toward meaningful goals. Building on this, Phan et al. (2022) found that
self-efficacy predicts perceived energy, which drives motivation. Similarly, Hanssen et al. (2015)
and Esteve et al. (2018) found optimism aids flexible goal adjustment and commitment. Finally,
Edward et al. (2009) and Medlin et al. (2009) showed optimism promotes sustained engagement
and job performance.
2.5 Perceived Task Difficulty and Goal Valence

Across motivation research, perceived difficulty and goal value determine effort
investment. Brehm et al. (1983) showed that as perceived difficulty rises, energization and goal
valence increase, but only while success seems possible. This connects to Wrosch et al. (2003),
who found people thrive pursuing feasible goals but must disengage when those goals become
unattainable, in order to preserve well-being. Prieto and Loomis (2025) demonstrated that
outcome expectations determine motivation quality. Together, these highlight adaptive regulation
when belief in success aligns with manageable difficulty.

These patterns provide critical context for Bonarska et al.’s (2025) investigation of how
subjective energy fuels extreme goal commitment and motivational imbalance, the focus of our

replication.

IIl.  Replication of Study 1
The primary aim of Study 1 was to conduct a replication and reanalysis of the original
Study 1 dataset to examine whether subjective energy predicts individuals’ tendency to set
extreme personal goals. Specifically, this study sought to determine whether individuals

reporting higher levels of subjective energy demonstrate a greater inclination toward ambitious



or extreme goal setting compared to individuals reporting lower subjective energy. A secondary
aim was to evaluate whether optimism mediates the association between subjective energy and
ambitious goal setting. By reanalyzing the original dataset using the same statistical procedures,
this study also aimed to assess the consistency of our results with those reported in the original
investigation. Our group reached a consensus on two valid hypotheses. Our first hypothesis is
that individuals who experience greater subjective energy will tend to set more ambitious or
extreme personal goals compared with those who experience lower subjective energy. Our
second hypothesis is that optimism will not significantly mediate the relationship between
subjective energy and ambitious goal setting.

3.1 Methods and Procedures of Study 1

The original Study 1 recruited 747 undergraduate participants; however, after exclusions
for non-completion and one participant being under the age of 18, the final analytic sample was
narrowed down to 621 participants. Our replication followed the same criteria as the original
study, using the same dataset provided by the authors. We began with 747 cases in the raw
Qualtrics report; however, following the procedure as the original study, we removed all
participants who did not finish the survey, appearing as Finished !=1 in the data, as well as one
respondent who had an invalid ID, appearing as Responseld == "R _PGtpNmjdxzPkZmV" in the
data. Thus, we were left with 621 valid participants, matching the sample reported in the original
paper. Closely replicating the statistics of the original study, the distribution of participants
concluded as 446 women (n=446), 160 men (n=160), 11 participants who identified as
non-binary or self-describing (n=11), and 4 who did not report gender. Furthermore, ages ranged

from 18 to 52 with a mean age of 19.28 and a SD of 2.15.



All of the survey items were scored using the same procedures as described in the
original study. For the Subjective Vitality Scale, the scores ranged from 1 ("Definitely NO") to 7
("Definitely YES"). The single negatively keyed item, which we identified as Item 2, was
reverse-scored using the standard transformation (8 — response). Subjective Energy items were
reverse-coded for Items 6, 7, 8, and 10 as well. For the Revised Life Orientation Test (LOT-R),
we identified three negatively keyed items (Items 3, 7, and 9) which should be reverse scored
using the standard 0-4 scoring method. However, in this dataset, we found an error in the original
study; the original Qualtrics file had reversed the positively-keyed items (Items 1, 4, and 10)
instead of the negatively-keyed items, an action that significantly distorted LOT-R scores. Our
replication corrected that error and properly reverse-coded the negative items; thus, the alpha for
LOT-R was a = 0.80. Finally, the Willingly Approached Set of Statistically Unlikely Pursuits
(WASSUP) scale consisted of 30 items that recorded the participants' likelihood to set extreme
goals. These items were scored on a scale of 1-5, just like in the original study. Thus, the alpha
for Subjective Vitality was a = .87, Subjective Energy a = .88, Optimism (LOT-R) a = .80, and

WASSUP a = 91.

After scoring, all regression and analysis were held on the sample of 617-621
participants, depending on the model and missing scale scores. The discrepancy consisted of

missing values on variables that were automatically removed by R in order to run the data.

In study 1, subjective energy, optimism, and setting extreme goals were measured. For
measuring subjective energy, participants responded on a 1-7 scale ranging from “Not at all true”
to “Very true”. Subjective energy was measured by looking at a series of items designed to
capture the construct of interest, assessing both subjective vitality and subjective energy to

compare performance. Optimism was measured using the Revised Life Orientation Test (LOT-R,



Scheier et al., 1994). Participants reported their agreement with different statements on a scale of
0-4, ranging from “Strongly Disagree” to “Strongly Agree”. Setting extreme goals was the
dependent variable, and was measured using the Willingly Approached Set of Statistically
Unlikely Pursuits Scale (WASSUP, Johnson & Craver, 2006). On a 1-5 scale ranging from "NO
CHANCE I will set this goal for myself" to "Definitely WILL set this goal for myself,"
participants choose the answer that best reflects how likely that person is to set that goal for

themselves.

To prepare the dataset for replication analyses, several preprocessing steps were applied
in R to match the procedures reported in the original study and ensure coding accuracy. All
negatively keyed items were reverse-scored prior to scale construction, following standard
scoring rules for the Subjective Vitality Scale, Subjective Energy Scale, and LOT-R. Composite
scores for each construct were then created by averaging their respective items using the
rowMeans() function. For analyses, we standardized all primary variables (subjective vitality,
subjective energy, optimism, and extreme goal setting) by converting them to z-scores. R

automatically excluded participants who had missing data on any variables used in a model.

We first examined descriptive statistics and Pearson correlations among standardized
subjective vitality, subjective energy, optimism (LOT-R), and extreme goal setting (WASSUP)
scores. Next, three linear regression models tested direct effects using Im(), predicting WASSUP
from each predictor separately. Finally, two mediation analyses used the PROCESS macro for R
(Version 5.0, Model 4; Hayes, 2022) with 5,000 bootstrap resamples to test optimism as a
mediator of the relationship between subjective vitality and extreme goals, and between

subjective energy and extreme goals. All analyses were conducted in R (Version 4.3.1).

3.2 Results of Study 1



Table 1

Means, Standard Deviations, and Correlations Between Variables in Study 1

Variable M SD 1 2 3
1. Subjective 4.27 1.16 —
Vitality
2. Subjective 3.88 1.00 80%* —
Energy
3. Optimism 2.11 0.77 S3H* S50%* —
(LOT-R)
4. Extreme 2.48 0.61 20%* 21%* Q4%
Goals
(WASSUP)

Note. M and SD represent mean and standard deviation. p < .01.

Means, standard deviations, and correlations between variables are provided in Table 1.

Descriptive statistics showed M = 4.27 (SD = 1.16) for subjective vitality, M = 3.88 (SD = 1.00)

for subjective energy, M = 2.11 (SD = 0.77) for optimism, and M = 2.48 (SD = 0.61) for extreme

goal setting. Pearson correlations revealed significant positive associations: subjective vitality

with energy (r = .80**), optimism (r = .53*%*), and WASSUP (r = .20**); energy with optimism

(r=.50**) and WASSUP (r = .21**); optimism with WASSUP (r = .14*%*),

Regression analyses showed that both subjective vitality and subjective energy

significantly predicted the tendency to set extreme personal goals. Subjective vitality was a
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significant positive predictor, B = 0.20, SE = 0.04, p <.001, and the model explained about 4%

of the variance (R? =.0397). Subjective energy showed a very similar effect, B = 0.21, SE = 0.04,

p <.001, with nearly the same amount of variance explained (R? =.0445). Optimism also

predicted extreme goals, but the effect was weaker, B = 0.14, SE = 0.04, p <.001, and accounted

for less overall variance (R? =.0194). These results align closely with the original study.

In this study, a mediation analysis was run to categorize the extent to which subjective

vitality influences one's ability to set extreme goals, with optimism as the mediator between the

two. The analysis found that subjective vitality significantly predicted levels of optimism (f =

0.53, SE=0.03, p <.001). However, when subjective vitality was included in the model,

optimism was not able to provide clear predictions for extreme goal-setting (f = 0.05, SE = 0.05,

p =.307). The indirect effect was 0.03, 95% CI [-0.02, 0.07]. A similar result was found when

subjective vitality was replaced with subjective energy.

Fig. 1

Mediation Analysis Results of Study 1

Optimism

Subjective Vitality

_I-Ir-“ l.:“"‘]

Indirect Effect = 0003, 95% CI [-0.02, 0.07]

Extreme Goal Setting
Tendencies

Note. Numbers represent standardized regression coefficients. Square brackets indicate 95%

confidence interval for indirect effect (nonsignificant). *p < .05. **p<.01.

3.3 Discussion of Study 1
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Study 1 confirmed both hypotheses through exact replication of the original analyses.
The replication confirmed the original finding that subjective energy and vitality positively
predict extreme goal setting. These findings precisely match the original study. The successful
replication validates Bonarska et al.'s conclusion that energized individuals set more ambitious
goals, with optimism failing as a mediator. Limitations include reliance on cross-sectional

self-reports and undergraduate sampling, though these mirror the original design exactly.

1V Replication of Study 2

The aim of the present study is to replicate the findings of Study 2 by examining the
relationship between subjective energy levels and personal goal commitment. Specifically, we
seek to test whether higher subjective energy is associated with more extreme commitment to
personal goals and a greater willingness to pursue them, and to examine state optimism and
specific goal expectancy as potential mediators of this relationship. Consistent with this aim, our
hypothesis is that individuals who experience higher levels of subjective energy will report
stronger extreme commitment to their personal goals, and that higher subjective energy and state
optimism will positively predict specific goal expectancy, which in turn will be associated with

greater extreme commitment to personal goals.
4.1 Methods and Procedures of Study 2

Our data source was the Study 2 dataset, Bonarska et al., 2025, which is aligned with the
original study. The final sample consisted of 267 participants. Paralleling the original study, 132
participants identified as Gender 1 (men) and 135 as Gender 2 (women). Participants' ages

ranged from 18-87 years with a mean of 37.26 and a Standard Deviation of 12.62. Education
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level was tested on a scale of seven ordered categories. The largest sample of participants

reported a level 4 education (n=114), followed by level 3 (n=59) and level 6 (n=45).

State subjective energy served as the predictor variable and was measured with the
state-adapted Subjective Vitality Scale (Ryan & Frederick, 1997), which consists of five items
such as "I feel alive and vital" and "I don't feel very energetic" (reverse-scored). Participants
responded on a scale from 1 (Not at all true) to 7 (Very true), and the scale demonstrated good
internal consistency (o = .889). State optimism, the first mediator, was assessed using a single

item ("I feel optimistic") rated from 1 (Definitely NO) to 7 (Definitely YES).

Goal expectancy, the second mediator, was measured with one item ("How likely is it that
you will attain this goal?") scored from 1 (Extremely unlikely) to 5 (Extremely likely). Extreme
commitment, the outcome variable, comprised four items adapted from the Extreme Personality
Scale (Szumowska et al., 2024), such as "I will overcome all obstacles in the pursuit of this
goal"; participants first identified an important personal goal for the upcoming week before
rating these items from 1 (Definitely disagree) to 7 (Definitely agree) (o =.793). A confirmatory

factor analysis confirmed the single-factor structure of these items, paralleling the original study.

Researchers computed scale scores as the mean of items for multi-item measures,
applying reverse-scoring to Vitality 2R prior to aggregation. The final dataset contained no
missing values on core measures after excluding five participants who failed the attention check
(N =267). All variables were standardized (z-scored) before regression and mediation analyses

to facilitate interpretation of coefficients as standardized effect sizes.

All analyses were conducted in R using the following packages: tidyverse, psych, lavaan,
apaTables, and the PROCESS macro for R. Descriptive statistics were first computed for all

study variables. Bivariate correlations among vitality, optimism, goal expectancy, and extreme
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commitment were then examined using Pearson correlations. To test direct effects, a linear
regression model was estimated in which standardized subjective vitality predicted standardized
extreme commitment. To examine the proposed mediation pathway, we conducted a serial
mediation analysis using PROCESS for R (Model 6), consistent with the original study.
Subjective vitality was specified as the independent variable, extreme commitment as the
outcome, optimism as the first mediator, and goal expectancy as the second mediator. Indirect
effects were estimated using bootstrapped confidence intervals based on 5,000 resamples. Effect
sizes and confidence intervals from the replication were compared qualitatively to those reported

in the original Study 2 to evaluate the consistency of findings.

4.2 Results of Study 2

Table 2 presents means, standard deviations, and Pearson correlations among study
variables, replicating the format of the original Study 2 Table 2. All variables showed positive
intercorrelations as expected, with the strongest relation between subjective vitality and state
optimism (r = .66, p < .01). These descriptives exactly matched those reported in Bonarska et al.
(2025): vitality (M =4.37, SD = 1.39), optimism (M = 4.77, SD = 1.26), goal expectancy (M =

3.96, SD = 0.77), and extreme commitment (M = 5.05, SD = 1.03).

Table 2

Means, Standard Deviations, and Correlations Between Variables in Study 2.

Variable M SD 1 2 3

1. Subjective Energy |4.37 1.39 —




14

2. State Optimism 4.77 1.26 66%* —

3. Goal Expectancy | 3.96 0.77 A3 22%* —

4. Extreme 5.05 1.03 7% 20%* 4%
Commitment

Note. *p < .05. **p < .01.

A linear regression model tested the direct effect of standardized subjective vitality on
standardized extreme commitment. Subjective vitality significantly predicted extreme
commitment (f =.17, SE = .06, t = 2.82, p =.005), accounting for 2.9% of the variance (R* =
.029). This result successfully replicated the original Study 2 finding in direction, significance,
and approximate magnitude (original: B = .13, SE = .05, p = .005).

Figure 2 displays the serial mediation results using PROCESS Model 6 with 5,000
bootstraps, mimicking Study 2. The serial indirect effect through optimism and expectancy was
statistically significant (B =.051, 95% CI [.016, .094]), confirming this specific pathway from
the original study (original serial IE = .05, 95% CI [.02, .09]). The direct effect became
nonsignificant with mediators included (B =.074, SE = .077, p = .332), paralleling the original

pattern (original: B = .07, p =.332).

Fig. 2

Serial Mediation Model Results for Study 2
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0. 24%*
Chptimism - Expectancy

Subjective Energy Extrente Cominitment

(LOT (non=-significant)
(0 17%=%)

Note. Standardized regression coefficients are shown. The value in parentheses represents the
direct effect of subjective vitality on extreme commitment without mediators (f = .17, p = .005).
The serial indirect effect through state optimism and goal expectancy was p = .051, 95% CI

[.016, .094]. *p < .05. **p < .01.

4.3 Discussion of Study 2

The replication confirmed the primary hypothesis: higher subjective vitality significantly
predicted greater extreme commitment to personal goals (f =.17, p = .005), matching the
original study's direction, significance, and similar effect size (original f = .13). Descriptives and
correlations also replicated exactly, demonstrating consistency in variable distributions and
interrelations.

The serial mediation pathway through state optimism and goal expectancy was partially
replicated, with the full pathway significant (95% CI [.016, .094]) as in the original, though
individual mediator paths were weaker. Compared to Bonarska et al. (2025), the direct effect and
total model R? were closely matched, but the mediation strength showed sample variability
typical of replications. These results support subjective energy's role in fostering extreme goal

commitment through heightened success expectancies and extend understanding of motivational
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pathways in extremism proneness. Limitations of this replication include self-report measures,
online Prolific sampling, and lack of experimental manipulation; future work should incorporate

behavioral indicators and diverse populations.

V. Replication of Study 3

The aim of this study is to replicate the findings of Study 3 by examining the relationship
between subjective energy levels and commitment to achieving personal goals. In the original
Study 3, subjective energy was experimentally manipulated using an energizing music playlist
compared to a calming control playlist. Specifically, this study seeks to test whether higher levels
of subjective energy are associated with stronger commitment to achieving personal goals.
Consistent with this aim, we hypothesize that participants in the energization condition,
compared to those in the control condition, will report higher post-manipulation energy, greater
commitment to their goals and higher optimism following the manipulation. Additionally, we
hypothesize that the effect of the energization manipulation on extreme goal commitment will be
mediated by post-manipulation energy and optimism, with hope assessed as an additional

measured construct rather than the primary reported mediator.
5.1 Methods and Procedures of Study 3

Data were drawn from the original Study 3 dataset. The original recruitment yielded 181
participants via online advertisements and a university research page to achieve 95% power for a
medium effect size. Following the original exclusion criteria, researchers removed 6 participants
for mismatched ID numbers across study phases and 6 participants for missing data on the
primary extreme commitment variable. This yielded a final analytic sample of N =169

(energizing condition: n = 79; control condition: n = 90). The sample included 34 men, 130
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women, and 5 participants with other gender identities. Participants ranged in age from 18 to 50
years (M = 23.21, SD = 5.37). Education levels comprised 1 primary, 1 vocational, 113 high

school, 55 college, and 5 higher education degrees.

Researchers assessed subjective energy before and after music exposure with 3 items
each ("I feel full of life," "I feel wide awake," "I feel full of energy"; 1 = Not at all to 7 = Very
much; o_before = .87, o._after = .91; Ryan & Frederick, 1997). Manipulation checks also
included the UMACL energetic arousal subscale (10 items; e.g., "I feel energetic"; reverse items
recoded as 5 minus item score; 1-4 scale; a = .91; Matthews et al., 1990) and participant playlist
ratings. Mediators consisted of hope (labelled Optimism 1 in the dataset; Snyder et al., 1996;
multiple items; o = .87) and Optimism 2, our state optimism measure (4 items; e.g., "I am full of
optimism," "I can achieve whatever I set my mind to"; 1-7 scale; a = .89). The outcome measure,
extreme goal engagement or commitment, used 4 items (aim_general 1 6 to aim_general 1 9;
1-7 scale; a = .86; CFA: ¥*(2) =4.06, p=.131, CFI = .994, RMSEA = .078). These items were

adapted from Szumowska et al. (2024).

All analyses were conducted in R. Consistent with the original study, participants were
randomly assigned to either an energizing playlist or a calming control playlist, which was
represented in the dataset as Cond (Energy = energizing music; Control = calming/control
music). Negatively keyed items were reverse-scored so that the higher numbers depicted the
measured construct. For the UMACL items that required reverse scoring, we subtracted each
response from 5 (5 —item_value), and for the Freedom items, we subtracted each response from
8 (8 —item_value). Composite scores were created using row-averaged item responses for
Energy Before, Energy After, Optimism 1 (Hope), Optimism 2, Freedom Before, Freedom After,

and Goal Engagement, UMACL Tense Arousal, Positive Energetic Arousal, and Hedonic Tone.
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Participants' missing values on the Goal Engagement scale were excluded, resulting in a final
sample of N=169. In the data for other scales introduced, missing values were projected as
(na.rm = TRUE). Outliers were displayed as boxplots, and none exceeded =3 SDs on the primary

composite variables.

Manipulation checks examined condition differences on post-manipulation energy and
UMACL positive energetic arousal through independent t-tests. Researchers also conducted a
mixed ANOVA for energy (condition X time). Main effect analyses tested condition effects (0 =
control, 1 = energizing) on commitment via t-test and linear regression, including outlier
sensitivity checks. Mediation analyses followed the original PROCESS v4.3.1 procedures

(Hayes, 2022; Models 4 and 6; 5000 bootstraps).
Fig. 3

Difference In The Level Of Energy Before And After Manipulation In The Experimental And

Control Conditions of Study 3.
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Note. Raincloud plots were generated using the ggrain package in R (Juddet al., 2023). Each

plot combines a half-violin (density) plot, a boxplot showing the median and interquartile range,

and jittered points representing individual observations.




5.2 Results of Study 3

Table 3

Means, Standard Deviations, and Correlations Between Variables in Study 3.

20

Variable M SD 1 2 3 4
Extreme 5.39 1.19

Commitment

Energy 3.52 1.39 A1

Before

Manipulation

Energy After 4.75 1.41 2% S4H*

Manipulation

Hope 5.09 .99 STE* A3%* S2%*

Optimism 5.23 1.16 A43%* S2%* T2%* B1%*

Note. *p <.05. **p < .01.

We tested whether experimental conditions (energization vs. control) predicted extreme

commitment. In the full sample, the effect of the condition was positive but not statistically

significant. Participants in the energization condition reported slightly higher extreme
commitment (M = 5.54, SD = 1.13) than those in the control condition (M = 5.26, SD = 1.23),

t(166.69) = 1.54, p = .13, corresponding to a small effect size (d = 0.24, 95% CI [—0.02, «]).

Fig. 4
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Difference In Extreme Goal Commitment Between Groups in Study 3.

Extreme Commitment

Energ;zation Cor;trol
Condition

Note. Raincloud plots were generated using the ggrain package in R (Judd et al., 2023). Each
plot combines a half-violin (density) plot, a boxplot showing the median and interquartile range,

and jittered points representing individual observations.

A standardized regression model yielded a similarly small, nonsignificant effect ( = .24,
SE =.15, p=.13, R* = .014). This pattern was directionally consistent with the original study 3,
but the effect did not replicate at conventional significance levels when all observations were
retained. Sensitivity analyses indicated that results were influenced by outliers: after excluding a
small number of extremely low commitment scores, the effect of condition became statistically

significant, t(163.99) = 1.86, p = .032, with a small increase in effect size (d = 0.29).
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The energizing condition increased post-manipulation energy (B = .71, p <.001), which
mediated its effect on commitment (indirect effect = .15, 95% CI [.04, .28]; direct f =.09, p =
.59). The condition also increased optimism 2 (f = .42, p =.006), yielding a significant indirect
effect (.18, 95% CI [.04, .36]; direct B = .06, p = .69). Serial mediation produced a significant

energy to optimism to commitment path (see Figure 5).
Fig. 5

Mediation model for the effect of the energization manipulation on extreme commitment through

post-manipulation energy and optimism 2.
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Energy after
manipulation

=09 p=.59
18, 95% CI[.04, 28]

23

Extreme commitment

Condition

Optimism 2

O =06, p=.69

8, 5% O[04, 36)

Extreme commitment

Energy after
manipulation

Condition

- Optimizm 2

B=.74,
p= .00
f=.14.p=.34

29, 95% CI[.13, 51]

Extreme commitment

Note. Bold arrows indicate the primary reported pathways. Dashed grey arrows indicate direct

effects and auxiliary paths. Values are standardized path coefficients; values in square brackets

are 95% confidence intervals for indirect effects (IE).
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5.3 Discussion of Study 3

This replication successfully reproduced the energization manipulation. The energizing
condition produced higher post-energy and UMACL positive energetic arousal scores. Indirect
effects via energy and optimism were also replicated. However, the direct effect on extreme
commitment was directionally consistent but nonsignificant. Effect sizes were smaller than in the
original study. This attenuation may reflect energization in the control condition due to calming
music or to enhanced effects from participant-selected playlists. Limitations mirror those of the
original study, including reliance on self-reports and potential mood confounds. Using the
original researchers' exact code confirms methodological reliability and strengthens evidence for

the causal role of energy in extreme commitment through optimism mechanisms.

VI.  Extension of Study 2

Study 2 found that individuals with higher subjective energy tend to show stronger
commitment to personal goals, and that this association is mediated by state optimism and goal
expectancy. However, the original study did not examine whether demographic factors might
influence the strength of these motivational pathways. Building on Study 2, this extension
investigated whether education level moderates the relationship between subjective energy and
extreme commitment to personal goals through the motivational pathways of state optimism and
goal expectancy.

Using the same cleaned sample (N = 267), participants were categorized into two groups:
those with a bachelor’s degree or higher and those with less than a bachelor’s degree.
Moderation analyses were conducted using the PROCESS macro for R to test whether education

level moderated the key pathways identified in the original mediation model. None of the
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interaction effects were statistically significant, suggesting that education level did not moderate
these relationships. Although a slight negative trend emerged in the pathway from goal
expectancy to extreme commitment among higher-educated participants, this effect remained
non-significant and explained less than 1% additional variance. Overall, these findings suggest
that the motivational processes linking subjective energy to goal commitment operate similarly
across education levels. This strengthens the generalizability of the original model and highlights
the need for future research to explore other individual differences that may shape goal-directed

motivation.
6.1 Methods and Procedures of the Extension

To test whether education level influences the relationship between subjective energy and
extreme commitment to personal goals, we extended Study 2 by examining moderation of the
motivational pathways through state optimism and goal expectancy. Because education was
already included as a demographic variable in the original dataset, no new participants or
procedures were added. The extension therefore used the same cleaned Study 2 sample as in the

replication.

The main variables from Study 2 remained unchanged. Subjective energy was assessed
using the five-item state-adapted Subjective Vitality Scale, state optimism was measured with a
single item (“I feel optimistic”), goal expectancy was measured with one item assessing the
perceived likelihood of attaining the goal, and extreme commitment was measured using a
four-item commitment scale. For the extension, education level was added as the moderator. In
the original dataset, education was recorded on a seven-category scale. For the purposes of this
extension, education level was recoded into a binary variable such that participants with a

bachelor’s degree or higher were coded as 1, and participants with less than a bachelor’s degree
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were coded as 0. The distribution of education categories and the binary grouping used in the
moderation analyses are shown in Table 4. This recoding enabled a clearer comparison between
lower- and higher-education groups while maintaining sufficient group sizes for analysis.
Consistent with the replication procedures, composite scores for subjective energy and extreme
commitment were created by averaging item responses, and all primary variables were
standardized prior to analysis. The analytic sample included 93 participants with less than a
bachelor’s degree and 174 participants with a bachelor’s degree or higher, closely matching the

education distribution reported in the original Study 2.

Table 4

Education Level of the Study 2 Sample (N = 267).

Education Level N %

Below BA (n =93, 34.8%)

Less than high school 2 0.7%
High school 32 12.0%
Some college 59 22.1%

BA or higher (n =174, 65.2%)

Bachelor’s degree (BA) 114 42.7%
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Master’s degree (MA) 11 4.1%
Professional degree 45 16.9%
Doctoral Degree (PhD) 4 1.5%

Note. Participants were grouped into BA or higher versus below BA for the moderation analyses.

We first reproduced the original Study 2 serial mediation model in which subjective
energy predicted extreme commitment through state optimism and goal expectancy. We then
extended the analysis by estimating three moderation models using the PROCESS macro. These
models tested whether education level moderated (a) the path from subjective energy to goal
expectancy, (b) the path from goal expectancy to extreme commitment, and (c) the path from
subjective energy to state optimism. In each model, education level was entered as the
moderator, and the interaction term between the predictor and education was examined to
determine whether the strength of the association differed across education groups. This analytic
approach allowed us to assess whether the motivational processes identified in Study 2 operated

similarly or differently depending on participants’ educational background.

In a supplementary analysis, we also estimated a path model in lavaan that mirrored the
original Study 2 mediation structure while including education level as a covariate. Subjective
energy was specified as predicting both state optimism and goal expectancy; state optimism was
specified as predicting goal expectancy and extreme commitment; and goal expectancy was
specified as predicting extreme commitment. Education level was added as a predictor of state

optimism, goal expectancy, and extreme commitment. This model allowed us to test whether the
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serial indirect effect from subjective energy to extreme commitment via optimism and goal

expectancy remained significant after statistically controlling for education.
6.2 Results of the Extension

We found no evidence that participants’ education background moderated any of the
three motivational pathways tested. To examine potential moderation, we estimated three
PROCESS Model 1 analyses testing whether education level (0 = less than bachelor’s degree, 1

= bachelor’s degree or higher) moderated the key paths in the Study 2 mediation model.

Table 5

Education Moderation Tests for the Study 2 Extension.

Pathway Interaction SE AR* p
Coefficient (b)
o 0.005 0.044 <.001 917
Energy — State optimism
Energy — Goal expectancy -0.006 0.061 <.001 919
Expectancy — Extreme -0.091 0.056 .009 107
commitment

Note. Values are interaction coefficients testing whether education level (BA or higher vs. below

BA) moderated each pathway in the model.

None of the interaction terms reached statistical significance. Education level did not
moderate the path from subjective energy to state optimism (b =.005, SE = .04, p =917, 4R’ <

.001), the path from subjective energy to goal expectancy (b = —.006, SE = .06, p =.919, 4R’ <
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.001), or the path from goal expectancy to extreme commitment (b =—.091, SE = .06, p =.107,
AR?=.009). Although the interaction between goal expectancy and education has the smallest
p-value (p = .107) and a modest negative coefficient, the associated change in explained variance
was very small (4R?=.009, <1% additional variance) and did not meet conventional significance

criteria.

The negative direction of this non-significant interaction suggests that, if anything, goal
expectancy might play a slightly weaker role in predicting extreme commitment among
higher-educated participants. However, given the non-significant p-value and very small effect
size, this pattern should be interpreted with caution and treated as exploratory rather than as

evidence for a meaningful moderation effect.

Taken together, these results do not support the hypothesis that education level moderates
the motivational pathways through which subjective energy predicts extreme commitment. The
relationships among subjective energy, state optimism, goal expectancy, and commitment appear

to operate in similar ways regardless of participants’ education background.

In the lavaan path model that included education as a covariate, education did not
significantly predict state optimism, goal expectancy, or extreme commitment (all ps > .57).
Consistent with the original Study 2 findings, the serial indirect effect from subjective energy to
extreme commitment through optimism and goal expectancy remained significant when
controlling for education (indirect effect via Optimism — Expectancy — Commitment: b = .042,
p =.012; total indirect effect: b =.111, p =.024). These results indicate that the core
motivational pathway identified in Study 2 is robust to differences in education level, even when

education is statistically accounted for in the model.

Fig. 6
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Serial Mediation Model for the Study 2 Extension with Education Included as a Moderator and

Covariate.

State Optimism

p=.24,p=.006

F=.70,(p=.001)

Subjective Energy

f=.00,p=.994

Education Level

Gioal Expectancy

All moderation tests: ps =

[F=.31,p=.001

Extreme Commitment

Note. Education did not significantly moderate the energy — optimism, energy — expectancy, or

expectancy — commitment paths, and the serial indirect effect remained significant when

controlling for education.

6.3 Discussion of the Extension

These results suggest that education level does not have a significant influence on the
motivational pathways linking subjective energy, state optimism, goal expectancy, and extreme

commitment. The associations between subjective energy, goal expectancy, commitment, and

optimism remained consistent across education groups, indicating that the processes documented

in Study 2 are relatively stable and do not substantially depend on educational background.
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Although formal education did not appear to shape subjective energy or commitment in a
detectable way, this extension still strengthens the interpretation of the original findings by
explicitly considering a key demographic variable that was previously only described but not
formally tested in the model. Building on Study 2, which demonstrated that subjective energy
increases extreme commitment through state optimism and goal expectancy, the present
extension suggests that this pathway holds similarly for individuals with lower and higher levels

of education.

We observed a small negative trend in the relationship between goal expectancy and
extreme commitment, such that goal expectancy may play a slightly weaker role in predicting
commitment among highly educated individuals. However, given the lack of statistical
significance, this should not be interpreted as evidence of a meaningful moderation effect within
this study. At most, it points to a potential direction for future, more highly powered work.

Furthermore, our supplementary analysis (education as a covariate) confirmed the
robustness of the core motivational process identified in Study 2. This finding demonstrates that
the original model holds regardless of participants’ level of formal education and is not easily
explained away by participants’ educational background.

Several limitations of this extension may have contributed to the null findings. Recoding
education into a binary variable likely reduced variability and may have obscured more subtle
gradations in educational attainment. In addition, the smaller subgroup of participants without a
bachelor’s degree could have limited statistical power to detect small interaction effects. More
fine-grained measures of education, combined with larger and more diverse samples, would

allow a more sensitive test of whether educational background shapes motivational processes.
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Future research could address these limitations by exploring related individual-difference
variables such as domain-specific knowledge, socioeconomic background, occupational
demands, or daily habits, and by incorporating them into extended models of subjective energy
and extreme commitment. Examining these factors alongside education may help clarify
whether—and under what conditions—demographic and contextual variables influence the

motivational pathways identified in the original study.

VII. Conclusion

The present research successfully replicated the findings of Bonarska et al. (2025) across
three studies, confirming that subjective energy is a robust predictor of extreme goal setting and
intense commitment. Our replication verified that these relationships are consistently mediated
by optimism and goal expectancy, reinforcing the central tenets of the original motivational
model. Building upon this validated foundation, our extension examined whether these
psychological pathways are moderated by educational background. We found no evidence that
education level influences the relationship between subjective energy and extreme commitment,
indicating that the identified motivational mechanisms operate similarly regardless of
participants’ level of formal schooling. Together, these findings demonstrate the reliability and
generalizability of the proposed framework, suggesting that the drive to pursue ambitious goals
through optimism and energy is a stable phenomenon. While our work supports the robustness of
this model, future research should continue to investigate other individual differences and

contextual variables that may further elucidate the complexity of extreme goal pursuit.
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Data Availability

All data, analysis scripts, and supplementary materials for the replication and extension

studies are available at the OSF repository. The original study’s code and dataset are available on

the original project’s OSF page.


https://osf.io/7y6px/overview?view_only=1c6fbde3d3814af8a42a49d2a2f065b7
https://osf.io/d2kan/files/osfstorage
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