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In the educational field, psychology has empirically demonstrated the em-
powering effect of self-regulation . However, few studies have considered 
self-regulation as a component of procrastination . Examining self-regulation 
through this new perspective can increase understanding of the phenom-
enon . Thus, this study aimed to establish an invariant explanatory model of 
self-regulation of procrastination using self-efficacy and affect . 1224 Peruvian 
students (61,5% female) participated . The model obtained adequate fit indices, 
demonstrating the influence of self-efficacy and its effect on procrastination 
self-regulation behavior . The results showed that self-efficacy strongly predicts 
procrastination self-regulation . The direct, indirect, and total effects were all 
statistically significant, with a large effect size . Additionally, the model was 
invariant between genders and educational status . In conclusion, students 
with high self-efficacy may exhibit more significant control over procrastinative 
behaviors through positive emotional stability . This finding can be interpreted 
similarly for the gender and educational status groups .

Keywords: self-efficacy; self-regulation; procrastinating behavior; gender dif-
ferences; educational status .

For citation: Yupanqui-Lorenzo D .E ., Olivera-Carhuaz E .S ., Pulido-Capurro V . An Invariant Explana-
tory Model of Procrastination Self-Regulation Based on Self-Efficacy and Positive Affect: Examining 
Gender and Educational Status . Psikhologicheskaya nauka i obrazovanie = Psychological Science 
and Education, 2025 . Vol . 30, no . 1, pp . 56—66 . DOI: https://doi .org/10 .17759/pse .2025300104 (In 
Russ .) .



57

Yupanqui-Lorenzo D .E ., Olivera-Carhuaz E .S .,  . . . (2025) 
An Invariant Explanatory Model . . .

Psychological Science and Education, 
2025 . 30(1), 56—66 .

Юпанки-Лоренсо Д .Э ., Оливера-Кархуаз Э .С .,  . . . (2025)
Инвариантная объяснительная модель . . .
Психологическая наука и образование,
2025 . 30(1), 56—66 .

Introduction

Students’ academic success is not solely 
attributable to their intellectual abilities . Instead, 

success is associated with personal, biological, 
psychological, and social factors that play a 
vital role . The psychological factors are motiva-
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В области образования психология эмпирически доказала, что само-
регуляция способствует развитию личности . Однако лишь немногие 
исследования рассматривают саморегуляцию как компонент прокрасти-
нации . Изучение саморегуляции с этой новой точки зрения может улуч-
шить понимание явления прокрастинации . Целью данного исследования 
было создание инвариантной объяснительной модели саморегуляции 
прокрастинации с использованием самоэффективности и аффекта . 
В исследовании приняли участие 1224 перуанских студента (61,5% жен-
щин) . Модель дала адекватные показатели, демонстрирующие влияние 
самоэффективности на саморегуляцию поведения при прокрастинации . 
Результаты показали, что самоэффективность во многом предопределя-
ет саморегуляцию прокрастинации . Прямое, косвенное и общее воздей-
ствие были статистически значимы и имели высокие показатели . Кроме 
того, модель оказалась инвариантна для людей разного пола и уровня 
образования . В заключение следует отметить, что студенты с высокой 
самоэффективностью могут демонстрировать более значительный кон-
троль над прокрастинационным поведением благодаря своей позитивной 
эмоциональной стабильности . Этот вывод может так же быть отнесен к 
представителям разного пола и уровня образования .
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tion, concentration, attention, attitude, memory, 
critical thinking, determination, perseverance, 
emotional state, organization, problem-solving 
ability, self-management, and self-regulation 
skills [22] . Self-regulation, in particular, has 
been shown to explain how students achieve 
academic success by regulating their behavior 
to benefit academic activities . Self-regulation is 
considered the result of cognitive, emotional, 
and motivational processes . Specifically, Zim-
merman [45] defined it as the degree to which 
students are motivationally, metacognitively in-
volved, and behaviorally active in their learning 
by changing personal and environmental condi-
tions . Self-regulation is not about mental ability 
or performance but the self-direction process 
by which students transform their mental abili-
ties into academic ones . Self-regulation involves 
goal-oriented thoughts, feelings, and behaviours 
[45], which foster academic success through ef-
fective study tools and strategies [47] . On the 
other hand, if a student struggles to complete 
a task within the allocated time frame, we are 
referring to procrastination, a phenomenon that 
significantly contributes to academic failure .

Self-regulation in Procrastination
Procrastination, a topic extensively studied 

in psychology [41], refers to the deliberate delay 
of tasks, which can lead to negative psycho-
logical outcomes . It represents a deficiency in 
self-regulation, which can hinder learners’ time 
management [23] . This behavioural pattern sig-
nifies poor self-regulation skills [18] . Academic 
self-regulation involves goal-setting and man-
aging motivations, thoughts, emotions, and ac-
tions . Procrastination can cause dissatisfaction, 
psychological vulnerability, and academic risks 
[17] . Self-regulation has been considered part of 
procrastination from a theoretical and empirical 
perspective [43] . Procrastination involves post-
poning tasks and self-regulating academic tasks 
[14] . Effective self-regulation, time manage-
ment, and goal-setting can reduce procrastina-
tion, ensuring timely completion of assignments .

Chronic procrastinators often underestimate 
the time required to complete tasks, fail to pre-
pare adequately, and spend less time gathering 

information . Their lack of self-regulation skills is 
evident in difficulties with knowledge manage-
ment, cognitive processes, metacognition, self-
efficacy, self-esteem, stress, fear of failure, and 
anxiety [5; 25] . Empirical evidence suggests that 
procrastinators engage in self-sabotage, make 
excuses, and exhibit poor self-regulation of per-
formance [6] .

Self-efficacy and Affect
According to the self-regulation model, self-

efficacy is a critical variable . Self-efficacy refers 
to an individual’s belief in their ability to perform 
a given task [3] . Empirical studies have demon-
strated that self-efficacy significantly correlates 
with self-regulation and predicts academic suc-
cess due to its motivational nature [38] . Addition-
ally, self-efficacy influences academic behavior 
and predicts self-regulation [13] . However, few 
studies have analyzed the interaction between 
self-efficacy and self-regulation .

Affect is not limited to an emotional state 
but comprises various phenomena, includ-
ing affective disposition, mood, and emotions . 
Furthermore, affect is associated with specific 
capabilities and skills such as emotional regu-
lation, emotion management, and impulse con-
trol . Moreover, research has shown that affect 
directly impacts attention, memory, analysis, 
and information processing [21], consequently 
affecting student performance . Affective states 
are crucial in complex cognitive processes and 
the self-reflection phase of self-regulation . Self-
regulation of learning is a challenge that requires 
students to develop skills and abilities . Positive 
affect can improve behavior and commitment 
to academic success, and recent studies have 
shown that positive affective state and interper-
sonal affective regulation are positively related 
to self-efficacy [16] .

Emotional affect is considered a primary 
source of self-efficacy, which determines behav-
ior and affective reactions [4] . Individuals with 
high self-efficacy tend to seek challenging tasks 
that produce satisfaction and positive affect [35; 
36] . In contrast, low self-efficacy produces nega-
tive consequences [34] . Positive affect mediates 
self-efficacy and behavior, enabling behavioral 
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self-regulation and stress reduction [27; 34] . Af-
fect has a direct effect on self-efficacy and has 
mediated variables such as burnout [44], psy-
chological well-being [27], and innovative be-
havior [34] . Its potential to drive self-perception, 
self-esteem, self-concept, motivation, self-effi-
cacy, and behavioral control allows affecting to 
be considered a mediating or predictor variable 
in empirical studies .

The Present Study
Based on the integration of studies vari-

ables, a self-regulation model of procrastination 
was developed, focusing on self-efficacy and 
positive affect’s impact . Hypotheses were for-
mulated for the initial model: H1) Self-efficacy 
positively predicts self-regulation, H2) Self-effi-
cacy positively predicts positive affect, and H3) 
Positive affect positively predicts self-regulation 
(Fig . 1) . Further hypotheses on indirect and total 
effects of affect were proposed: H4) Self-efficacy 
indirectly influences self-regulation through posi-
tive affect, and H5) Self-efficacy’s total impact 
on self-regulation is mediated by positive affect .

The proposed model must demonstrate 
invariance to assess whether the relationships 
between model variables remain consistent 
across diverse groups or contexts, such as 
various age groups, cultures, or procrastination 
scenarios . Conflicting views exist in the literature 
regarding the link between procrastination and 
self-efficacy, particularly concerning gender dif-

ferences . While some studies suggest that men 
tend to procrastinate more [30], others argue the 
opposite, with women displaying higher levels 
of procrastination [29] . This disparity impedes 
reaching a consensus .

Conversely, studies consistently show that 
men exhibit higher levels of self-efficacy than 
women [42], a finding supported by meta-
analyses [24] . These gender differences pose 
challenges, requiring advanced modeling tech-
niques to account for gender-specific functional-
ity . It is relevant to compare not only based on 
gender but also between those who solely study 
and those who study and work to gather com-
prehensive insights . Therefore, two invariance 
hypotheses were proposed: H6) The model is 
gender-invariant; H7) The model is invariant for 
individuals who study and work and those who 
solely study .

Method

Participants
Data were collected from 1224 Peruvian 

university students through a non-probabilistic 
sampling using inclusion criteria: over 18 years 
of age, enrolled in the 2022 academic year, 
studying at the undergraduate level, from dif-
ferent shifts and academic cycles . A total of 
38,5% were male and 61,5% female . The age 
of the participants ranged from 18 to 49 years 
(M=22,9 years; SD=5,48 years) . Among those 
evaluated, 75,6% were single, 20,5% cohabit-

Fig. 1. Hypothesized Model
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ing, 3,5% married, 0,4% divorced . Likewise, 
52,4% were only studying while 47,6% were 
studying and working . The students belonged to 
careers in social sciences, health and engineer-
ing at a university .

Measures
The Scale of Positive and Negative Expe-

rience (SPANE) measures both positive and 
negative affect in individuals with 12 items: six 
for positive affect (PA) and six for negative affect 
(NA) . Responses range from 1 (very rarely or 
never) to 5 (very often or always) . The PA items 
explained 69,49% of the variance and the NA 
items 61,56% . The reliability coefficients were 
α=0,91 for PA and α=0,87 for NA . In a Peruvian 
sample, the scale showed reliability coefficients 
of ω=0,86 for positive affect and ω=0,79 for neg-
ative affect, indicating its applicability [9] .

The Academic Situations Specific Per-
ceived Self-Efficacy Scale (EAPESA) consists 
of 10 items with response options ranging from 
1 (strongly disagree) to 5 (strongly agree) . After 
linguistic adaptation and AFE, a general factor 
emerged . A subsequent CFA confirmed good-
ness of fit and reliability indices (RMSEA=0,091; 
CFI=0,990; α=0,93, ω=0,95), supporting the nine-
item unidimensional model [15] . Response reli-
ability in the sample was also assessed, yielding 
good alpha (0,90) and omega (0,90) indices .

The Academic Procrastination Scale (EPA), 
version Dominguez-Lara et al . [14], was used, 
which consists of 12 items with five-point Likert-
type responses . It is composed of two factors: 
procrastination and academic self-regulation . 
The scale demonstrated adequate model fit of 
two correlated dimensions, as well as adequate 
reliability indices for the procrastination (ω=0,81) 
and self-regulation (ω=0,89) factors . However, 
inconsistencies were found with item 4, which 
had weak correlations with the other items, and 
its factor loading was only 0,27, indicating a poor 
representation of its factor . As a result, the item 
was removed, and adequate fit indices were 
obtained (CFI=0,92; SRMR=0,03; RMSEA [CI 
90%]=0,06 [0,05—0,07]) . Reliability for procras-
tination (ω=0,80) and self-regulation (ω=0,82) 
remained within expectations .

Procedure
Permission was requested from the university 

of origin of the principal author for the application 
of the battery of instruments through a virtual 
form, which consisted of: 1) Informed consent; 
2) sociodemographic and academic information; 
3) measures . For dissemination, teachers were 
asked to help disseminate the survey . Data col-
lection was established over three months be-
tween October and December 2022 .

Data Analysis
The statistical analysis was performed using 

R Studio version 4 .2 .2 . First, we conducted a 
preliminary examination of the data by assess-
ing measures of central tendency, dispersion, 
and normality statistics such as skewness and 
kurtosis . Next, we examined correlations to 
ensure there was no multicollinearity (correla-
tion<0,80) between variables . To assess dis-
criminant validity, we used the average variance 
extracted (AVE) [20] .

The robust maximum likelihood estima-
tor (MLR) was used, considering the five re-
sponse options of the items as a continuous 
variable [39] . Goodness of fit indices, including 
chi-squared (χ2), degrees of freedom (df), CFI, 
TLI, RMSEA with 90% confidence intervals, 
were used for model evaluation [7] . Criteria for 
acceptable fit included CFI and TLI>0,90 and 
RMSEA<0,08 with CI90% . Effect size (f 2) was 
calculated according to Cohen’s criteria: small 
(0,02), medium (0,15), and large (0,35) effects 
[11] . Standardized (β) and unstandardized (β) 
regressions were computed, the latter using 
bootstrapping (10000 resamples) to obtain 95% 
confidence intervals . Direct, indirect, and total 
model effects were assessed accordingly .

The last analysis was the invariance of the 
model between gender and educational status . 
Byrne’s suggestions for metric invariance re-
strictions were followed [8]: unrestricted config-
ural; metric with restricted factor loadings; sca-
lar with restricted intercepts; strict with restrict-
ed residuals . Evermann [19] recommendations 
to ensure structural invariance were followed: 
restrictions on variance and covariance of la-
tent variables and restrictions on regressions 
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between latent variables . The criteria above 
were used to evaluate the models . Likewise, 
the comparison between restricted models 
used the changes in ΔCFI, ΔRMSEA where the 
ΔCFI must be less than 0,01 and the ΔRMSEA 
less than 0,05 [10] .

Results

Preliminary Analysis
In this study, the normality of the items within 

each latent variable was first assessed . Items 
related to self-efficacy, self-regulation, and posi-
tive affect exhibited negatively skewed kurtosis, 
indicating values above the mean . Skewness 
values were within the acceptable range of 
±1,5, confirming their normal distribution . Latent 
means and standard deviations of the variables 
were also evaluated, as shown in Table 1 . The 
reliability coefficients (alpha and omega) for all 
three variables were optimal, exceeding 0,70 .

Significant moderate correlations were found 
between the latent variables . Discriminant valid-
ity was assessed using AVE, with values higher 
than the correlations, indicating variable inde-

pendence . The criterion of multicollinearity, with 
correlations below 0,80, confirmed its absence .

Model Analysis
The study tested the hypothesized regres-

sion model (Fig . 2) and evaluated its fit indices, 
which were found to be adequate (Table 2) . 
Therefore, the model was deemed represen-
tative of the university student sample . Stan-
dardized coefficients of the regressions were 
depicted in Fig . 2, and bootstrapping technique 
was used to obtain confidence intervals of the 
regression coefficients . Results showed that 
self-efficacy had a positive effect on self-regula-
tion (β=0,36, CI[0,29—0,44]) and positive affect 
(β=0,50, CI[0,42—0,59]), supporting H1 and H2 . 
Additionally, the direct effect of positive affect on 
self-regulation was positive (β=0,16, CI[0,10—
0,22]), which corroborated H3 .

On the other hand, a statistically significant 
indirect effect of self-efficacy on self-regulation 
was found (β=0,10, p<0,001, β=0,08, CI[0,05—
0,12]) . However, when the direct effect (c) was 
added, the total model effect was strong (β=0,56, 

Fig. 2. Direct, Indirect, and Total Effect

Table 1
Descriptive, Reliability, Correlation and AVE of Latent Variables

M SD α ω 1 2 3

1 . Self-efficacy 4,10 1,00 0,89 0,90 0,71

2 . Self-regulation 3,63 0,77 0,80 0,80 0,56 0,61

3 . Positive affect 3,87 0,63 0,86 0,86 0,48 0,43 0,71
Note: M=mean; SD=standard deviation; AVE (in diagonal italics) .
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p<0,001, β=0,44, CI[0,37-0,52]), demonstrating 
a stable predictive power of self-efficacy directly 
and indirectly on self-regulation through positive 
affect . Figure 2 shows that for positive affect, the 
effect size was medium (f2=0,29), and the vari-
ance explained was 22,6% . For self-regulation, 
the effect size was large (f2=0,55), and the ex-
plained variance was 35,4% .

Model Invariance
The models were evaluated independently 

for sex and employment status, as shown in 
Table 2 . The results indicated that both men 
and women, as well as those who only study or 
both study and work, had adequate fit indices 
(CFI>0,90, TLI>0,90, RMSEA<0,08) . In addition, 
the sex invariance model demonstrated minimal 
variations between the configural, metric, scalar, 
strict, variance-covariance, and latent regres-

sions, as indicated by the ΔCFI and ΔRMSEA 
indices . The same was observed when exam-
ining invariance by employment status groups . 
These minimal changes, as expected, demon-
strate that the model is invariant in both groups, 
indicating that the interpretations in the model 
are equitable across groups .

Discussion

This study investigates the role of self-regu-
lation in procrastination, exploring the contribu-
tion of self-efficacy in a theoretical model . The 
results of this study largely replicate previous re-
search on the relationship between self-efficacy 
and self-regulation [28; 38], where self-efficacy 
acts as a driving force on behavior regulation . 
Students who are unable to regulate their be-
havior are more prone to procrastination, which 
leads to postponed or incomplete tasks [32] . It 

Table 2
Model fit and invariance index of the models

Models χ2 (df) CFI TLI RMSEA IC 90% ΔCFI ΔRMSEA

Study Model 579,23 (206)* 0,956 0,950 0,038 [0,035—0,042]

Independent Groups

Men 290,02 (206)* 0,973 0,970 0,029 [0,022—0,036]

Women 461,49 (206)* 0,952 0,946 0,041 [0,036—0,045]

Only study 407,78 (206)* 0,956 0,951 0,039 [0,034—0,044]

Study and work 418,49 (206)* 0,944 0,938 0,042 [0,037—0,047]

Gender Invariance

M1 747,70 (412)* 0,960 0,955 0,036 [0,033—0,040]

M2 778,30 (431)* 0,959 0,956 0,036 [0,033—0,040] 0,001 0,000

M3 803,91 (449)* 0,958 0,956 0,036 [0,032—0,040] 0,001 0,000

M4 824,66 (472)* 0,958 0,959 0,035 [0,031—0,390] 0,000 0,001

M5 826,15 (475)* 0,958 0,959 0,035 [0,031—0,038] 0,000 0,000

M6 827,17 (478)* 0,958 0,960 0,035 [0,031—0,038] 0,000 0,000

Educational Status Invariance

M1 826,50 (412)* 0,951 0,945 0,041 [0,037—0,044]

M2 851,97 (431)* 0,950 0,946 0,040 [0,036—0,044] 0,001 0,001

M3 906,47 (449)* 0,946 0,944 0,041 [0,037—0,044] 0,004 0,001

M4 964,82 (472)* 0,941 0,943 0,041 [0,038—0,045] 0,004 0,001

M5 975,39 (475)* 0,941 0,942 0,041 [0,038—0,045] 0,001 0,000

M6 978,09 (478)* 0,941 0,943 0,041 [0,038—0,045] 0,000 0,000
Notes: M1=Configural; M2=Metric; M3=Scalar; M4=Strict; M5=Variance-covariance; M6=Latent regressions, 
*p<0,001 .
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is known in psychological science: self-efficacy 
indirectly influences self-regulation through posi-
tive affect, which is consistent with Bandura’s 
theoretical view of the influence of self-efficacy 
on cognitive, motivational, decision-making, and 
affective processes [2] . Emotions play a crucial 
role in self-regulation, especially in the self-
evaluation stage where they influence goal set-
ting, strategy planning, and performance [1] . It is 
known that students with low self-efficacy may 
struggle to regulate their behavior because they 
may lack the motivation and planning necessary 
to initiate and maintain academic performance .

Irrational beliefs can significantly increase 
insecurity and procrastinative behavior, which 
can have a negative impact on emotional sta-
bility and emotion-based learning [16; 37] . In 
contrast, students with high self-efficacy and 
emotional stability are more likely to engage in 
regulated behaviors, exhibiting personal initia-
tive, goal-setting, and persistence [46] . Con-
versely, academic success is more likely with 
increased behavioral regulation and decreased 
affective regulation [26] .

The model shows that self-efficacy has a 
significant impact on behavior regulation, which 
leads to improved goal-setting, strategic plan-
ning, and efficient task execution . This, in turn, 
reduces procrastination and promotes timely task 
completion . On the other hand, research sug-
gests that procrastination can be worsened by 
factors such as disinhibition . This is supported by 
positive correlations with traits like irresponsibil-
ity, impulsivity, and distractibility, which contrib-
ute to decision-making procrastination [12] . This 
behavior has a negative impact on self-regulated 
learning, making it difficult for procrastinators to 
effectively manage their learning [40] . However, it 
is possible to mitigate these negative effects and 
potentially improve academic performance by 
strengthening self-regulation skills, such as goal-
setting and perseverance [18] .

Furthermore, individuals who struggle 
with managing their emotions are more likely 
to procrastinate . Therefore, it is crucial to im-
prove emotional regulation skills to decrease 
procrastination [31] . It is worth noting that our 
model showed consistency across gender and 

employment status, despite discrepancies found 
in previous research [24; 29; 30; 42] . Our model 
appears to be applicable across diverse groups, 
allowing for generalization of interpretations for 
males, females, and students who are working 
and/or studying .

In general, our study highlights the critical 
role of self-efficacy and affect on self-regulation 
and procrastination and underscores the impor-
tance of emotional stability and efficacy beliefs 
for academic success . However, broader par-
ticipant inclusion is necessary to ensure more 
robust conclusions [33] .

Limitations. The study has limitations, in-
cluding the use of non-probability sampling, 
which cautions against broad interpretations . 
Additionally, self-report instruments may intro-
duce social desirability bias and are difficult to 
control for error . Unequal sample sizes in in-
variant models and testing only one model are 
also limitations . Future studies should replicate 
findings using probability sampling and address 
these limitations in order to draw more robust 
conclusions .

Conclusion

Despite its limitations, the study’s proposed 
hypothetical model is supported by both theo-
retical and empirical literature . The model shows 
that self-regulation, a component of procrastina-
tion, is directly influenced by self-efficacy and 
affect . Additionally, self-efficacy indirectly af-
fects procrastination through affect, suggesting 
that individuals with high self-efficacy can man-
age their behavior and avoid procrastination by 
maintaining positive emotions . This highlights 
the significance of cognitive and emotional skills 
in regulating behavior . The model’s ability to 
remain consistent across different genders and 
educational backgrounds indicates that procras-
tination, self-regulation, self-efficacy, and posi-
tive affect are understood similarly by diverse 
groups . This makes the model’s interpretations 
useful for men, women, students who are solely 
studying, and those who are working and study-
ing at the same time . The empirical model can be 
used as a framework for interventions in person-



64

Yupanqui-Lorenzo D .E ., Olivera-Carhuaz E .S .,  . . . (2025) 
An Invariant Explanatory Model . . .

Psychological Science and Education, 
2025 . 30(1), 56—66 .

Юпанки-Лоренсо Д .Э ., Оливера-Кархуаз Э .С .,  . . . (2025)
Инвариантная объяснительная модель . . .
Психологическая наука и образование,
2025 . 30(1), 56—66 .

al growth workshops . Educational professionals, 
psychologists, and psychopedagogues can en-
hance students’ abilities by addressing cognitive 
and emotional aspects indirectly through this 
model . Additionally, the study suggests further 
exploration in other domains to investigate how 

cognitive and emotional interventions can pro-
mote regulated behaviors .

Data availability: Datasets analyzed during 
the current study are available at the respective 
author upon request .
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