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Abstract

The recent report from the Programme for International Student Assessment
(PISA) has highlighted a concerning lack of engagement and motivation among
students globally, resulting in persistently low competencies across various ar-
eas of study. This finding highlights a growing concern and the urgency of im-
plementing effective solutions. In the educational context, social-cognitive the-
ory investigates the processes of self-regulated learning, which involves the
ability to manage and master crucial factors for high-quality learning and, con-
sequently, academic success. Reducing academic procrastination and using vo-
litional control strategies are also considered essential for achieving good aca-
demic outcomes. This study aimed to analyze, using structural equation mod-
elling, the relationship between self-regulation, volitional control strategies,
and students’ academic achievement, while also investigating the role of aca-
demic procrastination. The sample consisted of 805 students (Mage = 13.1)
from the 3rd cycle of basic education (7th, 8th, and 9th grades) in Portuguese
schools. The results revealed that students exhibiting higher levels of self-reg-
ulation not only achieve better academic achievement but also more frequently
employ volitional control strategies. Conversely, those displaying high levels of
academic procrastination in their school activities show a reduced capacity to
self-regulate their learning. Understanding these factors is vital for promoting
educational quality and developing autonomous and competent students. Stu-
dents who value their academic tasks and implement self-regulation strategies
while effectively utilizing volitional strategies are likely closer to achieving ac-
ademic excellence. Some educational implications are also discussed.
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1. Introduction

Recently, a significant decline in proficiency across certain areas of knowledge,
particularly in reading, mathematics, and science, has highlighted an alarming
global issue: the lack of commitment and motivation among students, as empha-
sized in the latest Programme for International Student Assessment (PISA) report
(OECD, 2023). These deficits, however, extend beyond the academic sphere, bring-
ing profound social repercussions that affect both individual and collective devel-
opment (Lourenco & Paiva, 2024). The importance of research into academic
achievement (AA) is therefore underscored in the report, emphasizing the urgent
need to address these challenges.

This data presents a unique opportunity to observe the profound impact that
the recent COVID-19 pandemic and school closures have had on student perfor-
mance. In an era of rapid transformations and constant discoveries, it is essential
for the education system to transcend its role as a mere source of knowledge, evolv-
ing into a true incubator of adaptability and resilience (Gianfelice et al., 2024).
Today, students’ ability to keep pace with developments across various fields of
knowledge is more than just an educational goal; it is an indispensable response
to the challenges of an ever-changing world.

Thus, understanding and improving AA has become a crucial priority, not only
to raise educational standards but also to ensure a more promising and balanced
future for upcoming generations. Approaching AA as a complex analytical frame-
work entails understanding the dynamic interaction of various motivational vari-
ables, offering deeper insights into the processes that shape learning (Zimmer-
man, 2008). When students take an active role in their academic journey, it be-
comes possible to address the lack of guidance and limited perspectives on learn-
ing, which negatively impact their metacognitive strategies, self-efficacy beliefs,
and study efforts, ultimately influencing their achievement (Louren¢o & Nogueira,
2014).

To address the persistent issue of low AA, a concerted effort is required to weave
together metacognitive, motivational, and behavioral strategies within classroom
environments. This approach aims to empower students to actively engage in learn-
ing and to monitor the effectiveness of their study methods (Gutiérrez-Braojos,
2015).

In this context, student autonomy emerges as a pivotal element in the educa-
tional journey, highlighting the need for strategies that foster SRL, making the
process more effective and transformative (Zimmerman, 2023). Within SRL, re-
search focuses on how students take active and proactive control of their learning,
adjusting cognition, motivation, and behavior to achieve their goals. According to
Schunk and Zimmerman (2023), this concept is crucial for encouraging student
autonomy, emphasizing their active role in cognitive, behavioral, and motiva-
tional domains (Alliprandini et al., 2023)—all essential foundations for high aca-
demic achievement.

At the same time, students’ perseverance in maintaining their intentions and
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achieving mastery, even in the face of adversity, depends on the use of VCS, as
argued by Vermeer et al. (2000). These strategies, considered essential tools for
students’ SRL, directly impact the quality of the learning process (Rodriguez-
Guardado & Juarez-Diaz, 2023).

According to Boekaerts and Cascallar (2006), these strategies allow students to
maintain focus on academic goals, distancing themselves from distractions related
to well-being. Such control leads to strong work habits, evident in both school
tasks and personal activities (Fuentes et al., 2023; Lourenco & Nogueira, 2014).
Vera (2022) adds that volitional control, essential for AA, shapes effort and con-
centration, preventing the loss of students’ initial motivation.

Academic procrastination (AP), defined as the intentional delay of an unpleas-
ant task despite potential negative consequences (Costa et al., 2022), is a common
behavior in various daily tasks, particularly in the academic environment. How-
ever, when reduced through SRL strategies, it can have a positive effect on stu-
dents’ learning (Junior et al., 2024; Ks et al., 2023; Mosquera et al., 2022; Umeren-
kova & Flores, 2017). Although they pose risks to academic success, procrastinator
behaviors are frequently observed within the school context (Silva et al., 2022).

Thus, studies on these constructs provide valuable insights into the combined
impact of these variables on students’ educational trajectories, shedding light on
the complex dynamics that influence the path to academic success. The harmoni-
ous interaction between these variables is crucial for understanding how students
face academic challenges and how this reflects in their AP. In this way, recent re-
search (Junior et al., 2024; Rodriguez-Guardado & Judrez-Diaz, 2023; Schunk &
Zimmerman, 2023) underscores the importance of a holistic approach, consoli-

dating the theoretical foundation that supports educational success.

1.1. Self-Regulated Learning

For students to become truly self-regulated, it is essential that they acquire knowledge
about their own learning processes and develop skills to manage and regulate
them, whether independently, cooperatively, or collaboratively (Hadwin et al.,
2011; Parveen et al., 2023). This practice fosters changes in strategies, beliefs, and
knowledge, which will be valuable in new learning contexts. A review of the liter-
ature on SRL underscores the importance of cognitive strategies for students’ ac-
ademic success (Callan et al., 2022; Cho & Shen, 2013; Schunk & Zimmerman,
2012), encompassing various crucial aspects in the educational context (Arcoverde
et al., 2022). However, without an accurate self-assessment of their own compe-
tencies, students struggle to engage in advanced metacognitive activities, which
are essential for effective monitoring of their progress (Zimmerman, 2023).
Bandura’s Social Cognitive Theory (1986, 2002) offers an innovative perspec-
tive on human behavior, emphasizing individuals’ ability to construct reality, self-
regulate, interpret information, and actively engage in learning (Frison & Bo-
ruchovitch, 2020). Bandura argues that the human mind is creative, proactive, and

reflective, transcending mere reactive responses (Bandura, 2002). At the core of
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this theory lies the concept of “human agency”, which encompasses the capacity
for symbolization, social learning, planning, and self-reflection. These abilities al-
low individuals to adjust their behavior toward achieving positive outcomes, align-
ing closely with SRL through mechanisms such as intentionality, forethought, self-
reactiveness, and self-reflection (Bandura, 2008).

Rosario et al. (2013) emphasize that the continuous practice of SRL strategies
enables students to become more aware and focused on learning content. Achiev-
ing this autonomy requires mastering three types of knowledge: declarative, pro-
cedural, and conditional. Declarative knowledge involves factual information
about strategies, such as understanding what a mind map is; procedural knowledge
entails knowing how to use these strategies; and conditional knowledge involves
understanding when to apply them effectively.

SRL transforms learning into an act of autonomy and continuous growth, where
challenges become sources of motivation and reinforce students’ competence
(Lourenco & Paiva, 2024). Students who perceive themselves as successful demon-
strate greater persistence and satisfaction when facing challenges, reflecting their
high potential for self-regulation. In this process, students systematically activate
and sustain cognitions, emotions, and behaviors directed toward achieving their

academic goals (Parveen et al., 2023).

1.2. Volitional Control Strategies

Zimmerman (2002) presents SRL as a cyclical process involving forethought, vo-
litional control, and self-reflection, where volitional control acts as a force that
keeps students focused, facilitating learning and task completion even in the face
of distractions. According Vera (2022), volitional control is fundamental in the
school context, as it guides concentration processes and directly shapes AA, en-
suring sustained effort toward success. As refer the author further highlights that
the importance of volition becomes evident when observing a student with poten-
tial and initial motivation who, nonetheless, frequently deviates from their path
and fails to fully engage in completing academic tasks, thus falling short of their
true learning potential.

Lourencgo (2008) emphasizes the role of self-control and self-monitoring in vo-
litional control, processes that help students maintain focus, organize their efforts,
and reflect on their performance. In this phase, students use self-control and self-
observation to execute and refine their planned tasks, monitoring their progress
through learning techniques and strategies. Performance records and feedback
play a crucial role, as they enable students to adjust their approaches to meet their
established goals (Ganda & Boruchovitch, 2019; Frison et al., 2021; Silva & Al-
liprandini, 2020; Silva & Bizerra, 2022; Vieira et al., 2021).

Volitional control is essential for developing consistent work habits, both in
academic tasks and personal activities (Fuentes et al., 2023). According Boekaerts
and Cascallar (2006), these strategies enable students to focus on task objectives,

steering them away from well-being goals that might divert their attention.
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Students’ persistence in maintaining their intentions and achieving mastery, even
in the face of challenges, relies on access to well-developed volitional strategies
(Vermeer et al., 2000). Furthermore, Boekaerts and Cascallar (2006) emphasize
the importance of volitional skills in meeting social norms and academic expecta-
tions, such as responsibility and group collaboration. McCann and Turner (2004)
add that the development of volitional control is positively related to students’
engagement, self-regulation, and cognitive development, highlighting the need to

create environments that foster these skills in schools.

1.3. Academic Procrastination

The academic procrastination is defined as the intentional and irrational delay of
school tasks (Abdollahi et al., 2020). This behavior is often associated with a neg-
ative impact on academic achievement (Kim & Seo, 2015; Machado & Schwartz,
2018; Rozental & Carlbring, 2014). Among students, procrastination commonly
manifests as delays in preparing and submitting assignments, neglecting certain
activities, and the tendency to study only the day before exams (Malpica-Chavar-
ria & Garzon-Umerenkova, 2024). As a result, the time available to complete these
tasks is reduced, which often leads to performance falling short of expectations
(Marcilio et al., 2021; Voss & Vangsness, 2020). Furthermore, the underlying rea-
sons for this behavior vary among procrastinators, who are distinguished by the
specific reasons they use to justify delaying tasks (Gil et al., 2020).

Fior et al. (2022) identify several causes for AP, such as poor time management,
concentration difficulties, anxiety about assessments, dysfunctional beliefs, fear of
failure, low frustration tolerance, and challenges in task execution. In situations
where the complexity and volume of tasks increase, this tendency to delay may
become more frequent and negatively impact academic achievement (Mosquera
et al., 2022). According Gonzalez-Brignardello et al. (2023), procrastination is
strongly associated with factors such as self-efficacy, self-regulation, and perfec-
tionism.

The variety of reasons for procrastination has led some authors to consider it
impossible to define uniform characteristics for this behaviour, as the reasons that
lead students to procrastinate can be quite distinct (Machado & Schwartz, 2018;
Rahimi et al., 2016). Research suggests that the prevalence of certain reasons is
influenced by factors such as culture, gender, historical period, and the demands
of the educational context (Afzal & Jami, 2018; Gil et al., 2020).

Studies conducted in countries such as the United States, Canada, and Singa-
pore show that a lack of self-control is linked to AP among children and adoles-
cents (Asri et al., 2017). In the academic context, this behaviour is associated with
high levels of anxiety and stress, a decrease in quality of life, and an increase in
maladaptive behaviour (Cormack et al., 2020).

It can be concluded that when AP occurs, there is a failure in the student’s SRL
process, hindering their ability to manage performance and meet academic re-

quirements (Costa Junior et al., 2023). Moreover, Kim and Seo (2015) indicate
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that AP has a considerable negative impact on mental health and interpersonal
functioning, often being associated with issues such as anxiety, depression, and

other difficulties related to physical and mental health.

1.4. Academic Achievement

Students’ academic achievement represents the level of performance demonstrated
across various academic activities, serving as an indicator of the knowledge ac-
quired and the ability to apply it practically, collaboratively, and effectively. Ac-
cording to requirements, AA should be viewed as a dynamic and multifaceted
process, reflecting the competence that students develop throughout their educa-
tional journey, evidenced by the knowledge gained along the way Liangruenrom
et al. (2019). This performance is often assessed through both quantitative and
qualitative methods, taking into account not only what students have learned but
also their ability to manage time, resources, and maintain a proactive attitude to-
ward learning (Chen et al., 2020).

These skills are typically measured through daily assignments, tests, and exams,
where students demonstrate, through their responses, what they have absorbed
during lessons (Manyanga et al., 2022). From this perspective, AA is influenced
by a range of complex factors involving both individual and environmental con-
texts, with performance resulting from a dynamic interaction between the two
(Fernandes & Lemos, 2020). Additionally, it is closely tied to the ability to SRL
and the selection of volitional strategies (Vera, 2022).

Recognizing that students are influenced by their contexts and relationships,
schools should understand these interactions and develop methods focused on
individual student goals to foster more positive academic performance (Ks et al.,
2023). The goals and motivations of each student, deeply personal, are shaped
by their expectations for the future, as well as their relationships with family,
teachers, and peers, which significantly influence their performance (Kulakow,
2020).

In this study, academic achievement was assessed based on grades obtained in
Portuguese Language, Mathematics, English, and Natural Sciences. These subjects
were chosen because students typically encounter greater challenges in these ar-
eas, which are also subject to final examinations in this educational cycle (OECD,
2023). This selection equally reflects the relevance of these subjects within the cur-
riculum of the 3rd cycle of basic education in Portugal, as they represent key areas
for the development of fundamental skills and are frequently associated with learn-
ing difficulties highlighted in international reports, reinforcing the importance of
their inclusion in this study.

In the context of basic education in Portugal, the grading scale ranges as follows:

1 and 2 (insufficient), 3 (sufficient), 4 (good), and 5 (very good).

1.5. Objective of the Study and Hypotheses

Students” academic achievement depends on how they perceive and apply self-
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regulation processes in learning while consciously selecting volitional control
strategies (Lourencgo, 2008). Simultaneously, the inevitable impact of AP—the in-
tentional and often irrational delay of school tasks—creates a dynamic interplay
between the intention to learn and the temptation to postpone. When these three
variables interact harmoniously, they reveal not only how students manage aca-
demic challenges but also provide deep insights into their educational journey,
uncovering the nuances that influence their academic success and development.

Based on the studies mentioned, this research aims to explore the impact of
students’ volitional control strategies and procrastination behaviors on self-regu-
lated learning, as well as to understand how this set of variables influences aca-
demic performance. The research hypotheses are as follows:

Hypothesis 1: The volitional control strategies adopted by students have a direct
and positive influence on their self-regulation for learning.

Hypothesis 2: Procrastination has a direct and negative impact on students’ self-
regulatory processes for learning.

Hypothesis 3: Students’ academic performance is directly and positively influ-
enced by their self-regulatory processes and indirectly influenced by volitional
control strategies and procrastination.

The choice of the 3rd cycle of basic education is justified by the specific valida-
tion of the instruments for this age group (12 - 16 years) and by the significance
of this transitional stage in academic and personal development, marked by in-
creased curricular demands and the need for greater autonomy. Furthermore,
studies highlight that performance during this phase has significant implications
for future academic success, making it essential to understand the factors influ-
encing self-regulation, volitional control, and procrastination.

It is important to highlight that, although the proposed model may not capture
the full complexity of the factors influencing academic success, it was carefully
designed to reflect the specific objectives of this study. The selection of variables—
volitional control strategies, procrastination, and self-regulation—was grounded
in robust evidence from the literature, as these have been consistently identified
as determinants of academic success in similar contexts. Thus, the model pre-
sented here prioritizes a clear and focused approach while recognizing the need

for future studies to expand the analysis by incorporating other relevant variables.

2. Methods
2.1. Design

The study follows an explanatory design (Ato et al., 2013) with the objective of
analyzing the structure of the relationships between the variables of interest and
verifying the fit of an explanatory model using structural equation modeling
(SEM). This method enables a detailed exploration of the causal and dependency
relationships among the constructs under study (SRL, VCS, AP, AA), as well as
an assessment of the strength and direction of these relationships. Consequently,

the SEM technique emerges as a robust statistical tool for confirming the
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formulated hypotheses, offering a deeper understanding of the mechanisms un-
derlying students’ academic success and identifying relevant mediating and mod-

erating variables in the learning process.

2.2, Participants

For this study, a non-probabilistic convenience sampling method was chosen, a
technique that, as described by Lohr (2022), is used when there are no specific
inclusion criteria for the sample. This type of sampling allows any member of the
population to participate and be included in the study group. Among its ad-
vantages, the speed, cost-effectiveness, simplicity in data collection, and flexibility
in selection rules stand out. However, it has an important limitation: the lack of
assurance of an unbiased sample.

The study involved 805 students from the 3rd Cycle of Basic Education (7th,
8th, and 9th grades) in public schools in Portugal, of whom 429 (53.3%) were fe-
male. Of the total, 460 students (57.1%) were in the 7th grade, 238 (29.6%) in the
8th grade, and 107 (13.3%) in the 9th grade. The ages of the participants ranged
from 12 to 16 years (Mage = 13.13; SD = 0.988).

As for the average grades in the school assessments, the results in the different
subjects were as follows: Portuguese Language, with an average of 2.83 (SD =
0.799); English, with 3.00 (SD = 1.028); Mathematics, with 2.71 (SD = 0.963); and
Natural Sciences, with an average of 3.07 (SD = 0.843).

2.3. Instruments

Self-Regulated Learning Processes Inventory (SRLPI; Rosario et al., 2010): this in-
strument consists of nine items organized into three dimensions, each with three
items: Planning (PL; a = 0.81): e.g., “Before starting a task, I create a plan. I think
about what I am going to do and what is needed to accomplish it”; Execution
(EXE; a = 0.87): e.g., “During classes or while studying at home, I analyze my
behavior to identify aspects to improve and achieve my goals”; and Evaluation
(EVA; a = 0.86): e.g., “Whenever I receive a grade, I reflect on what I can adjust
to improve my performance.”

The responses were recorded using a five-point Likert scale, ranging from 1
(never) to 5 (always). This instrument assesses self-regulated learning processes,
offering a detailed view of the planning, execution, and evaluation carried out by
the participants. The primary aim of the SRLPI is to evaluate students’ SRL pro-
cesses, considering their individual characteristics and the learning contexts in
which they are embedded.

The responses were recorded using a five-point Likert scale, ranging from 1
(never) to 5 (always). This instrument allows for the assessment of SRL processes,
providing a detailed view of the participants’ planning, execution, and evaluation
processes, while taking into account their individual characteristics and the learn-
ing contexts in which they are embedded.

Volitional Control Strategies Questionnaire (VCSQ; Leite, 2008): assesses
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students’ volitional competencies and consists of a single factor with 9 items
(VC/a=0.94; e.g., “Thinking that if I don’t achieve a good grade, the responsibility
will be mine”). The items were presented on a five-point Likert scale, ranging from
1 (never) to 5 (always), allowing the measurement of the frequency with which
students use VCS. It is worth noting that the questionnaire includes some items
formulated inversely, ensuring greater accuracy in the analysis of responses.

Academic Procrastination Scale (APS; Rosario et al., 2009): assesses students’
predisposition to delay academic tasks and consists of 10 items organized into two
dimensions: procrastination in daily study (PDS/a = 0.82; e.g., “When the teacher
assigns a task during class, I start working on it immediately”) and procrastination
in test preparation (PTP/a = 0.80; e.g., “When a task is very difficult, I give up and
move on to another task”). Items are answered on a five-point Likert scale, rang-
ing from 1 (never or rarely) to 5 (always or almost always), capturing the fre-
quency of procrastination behaviors. All scales used in this study were previously
validated for the Portuguese context, and the Cronbach’s a values reported corre-
spond to the results obtained in the present study.

Academic Achievement: as previously mentioned, students’ academic achieve-
ment was assessed based on grades in Portuguese Language, Mathematics, Eng-
lish, and Natural Sciences. These curricular areas were selected due to their man-
datory nature within the Portuguese educational system, the high failure rates as-
sociated with them (OECD, 2023), and the requirement to take a national exam
in the 9th grade.

2.4. Procedures

After obtaining approval from the school administration to administer the ques-
tionnaires, their distribution was carried out. In most schools, the questionnaires
were left at the school office and collected later. In other cases, the researcher con-
ducted the application in person, requesting that students respond with maximum
honesty and without omitting any items. Confidentiality of responses was en-
sured, participation was voluntary, and all ethical procedures required by the in-
stitutional research committee were followed. The study was conducted in com-
pliance with the Declaration of Helsinki (2013) and the ethical guidelines of the
American Psychological Association (APA).

2.5. Data Analysis

To analyze the validity and reliability of the instruments used, the Kaiser-Meyer-
Olkin (KMO) index and Bartlett’s test of sphericity were employed. These indica-
tors confirmed the suitability of the principal component analysis, demonstrating
that the variables exhibited significant interrelations. Given the Likert format of
the items, internal consistency—the degree of cohesion among the items—was
assessed using the Cronbach’s alpha coefficient, which is considered acceptable
for values greater than 0.70 (Mar6co, 2021).

In a preliminary descriptive analysis of the items, rigorous criteria were
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established to ensure data normality, with skewness limits below 2 and kurtosis
under 7, as recommended by Finney and DiStefano (2013). The results of the
Structural Equation Modeling (SEM) analysis were examined using SPSS/AMOS
29 software (Arbuckle, 2022). The focus was on two key aspects: the overall model
fit, and the statistical significance of the regression coefficients obtained.

In this process, the model’s fit indices and the magnitude of the factor loadings
were analyzed, as they are considered fundamental for assessing the representa-
tiveness of the constructs. The adopted criteria included: x* x*/df ratio; GFI = 0.90
(Joreskog & Sorbom, 1983); AGFI = 0.90 (Hu & Bentler, 1999); CFI = 0.95
(McDonald & Ho, 2002); TLI = 0.95 (Hair et al., 2019); RMSEA < 0.05 (Byrne,
2016); and Critical N above 200 (Maroco, 2021). Factor loadings equal to or
greater than 0.40 were considered significant, following the guidelines of Brown
(2015).

Regarding the reliability of the results, considering the sample size (over 300
participants) and the number of items analyzed, Cronbach’s alpha coefficient val-
ues above 0.70 were established as indicating adequate stability (Mardco, 2021).
This threshold was used as a reference to ensure the robustness required for a
detailed and reliable analysis.

Finally, to explore the intensity and direction of the relationships between the
different constructs, Pearson’s linear correlation (r) was employed. In this analy-
sis, correlation values were interpreted as follows: below 0.200, very weak or neg-
ligible associations; between 0.200 and 0.399, weak associations; between 0.400
and 0.699, moderate associations; between 0.700 and 0.899, strong associations;

and between 0.900 and 1.000, very strong associations (Hair et al., 2019).

3. Results

Table 1 provides a detailed overview of the descriptive statistics, including mean,
standard deviation, skewness, and kurtosis, for the variables considered in the
SEM analysis. The presented data indicate that none of the variables exceed the
thresholds set for extreme criteria, ensuring the reliability of the estimates and the

adequacy of the proposed model.

Table 1. Descriptive statistics of the variables analyzed in the model.

Variable Min. Max. Mean SD Skewness Kurtosis

planning (SRL) 3 15 10.73 2.681 -0.281 -0.093
execution (SRL) 3 15 10.78 3.034 -0.844 0.568
evaluation (SRL) 3 15 11.56 2.928 -0.909 0.747

volitional control

strategies 9 45 19.28 8.460 -0.799 0.438
procrastination 10 50 24.97 6.597 0.720 0.656
Portuguese level 1 5 2.83 0.799 0.533 0.333

English level 1 5 3.00 1.028 0.491 -0.583
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Continued

Mathematics level 1 5 2.71 0.886 0.611 0.040

Natural Sciences
1 5 3.07 0.7843 0.370 0.054
level

Legend: Min. = Minimum; Max. = Maximum; SD = Standard Deviation.

The global fit indices of the proposed SEM model demonstrate significant ro-
bustness [x*s = 11.146; p = 0.194; x*/df = 1.393; GFI = 0.995; AGFI = 0.988; TLI
= 0.995; CFI = 0.997; RMSEA = 0.022 (90% CI: 0.000 - 0.050); Critical N
(0.05/1119 - 0.01/1450)], confirming that the model accurately reflects the rela-
tionships between the variables analyzed in the empirical matrix. The interpreta-
tion of Figure 1 and Table 2 further supports the validity of the proposed hypoth-
eses, all of which are statistically significant.

Volitional
Control
Strategies m
22 Self-Reg_uIated
Learning
Procrastination 55

@)_> Academic
Achievement

Figure 1. SEM model (n = 805).

Table 2. Descriptive statistics of the variables included in the model.

Hypotheses UEV SEV SE P
. volitional control
self-regulation - . 0.099 0.596 0.006  ***
strategies
self-regulation - procrastination -0.080 -0.394  0.007  ***
planning (SRL) — self-regulation 1.000 --- --- ---

1

execution (SRL) self-regulation 1.046 0.639 0.069 ok
evaluation (SRL) — self-regulation 1.021 0.646 0.066 ok

academic achievement + self-regulation 0.893 0.552 0.067  ***

Legend: UEV = unstandardized estimated values; SEV = standardized estimated values; SE
= standard errors; p = significance levels; *** = p < 0.001.

It is observed that students who more frequently use volitional control strate-
gies tend to exhibit higher levels of self-regulation in learning (H1; p = 0.60; p <
0.001). In contrast, academic procrastination is associated with lower levels of self-
regulation for learning (H2; = —0.39; p < 0.001).

Furthermore, students’ academic achievement is positively impacted directly by
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self-regulatory processes and indirectly by volitional control strategies and aca-
demic procrastination (H3; p = 0.55; p < 0.001). These results highlight the im-
portance of promoting self-regulation skills and effective volitional control strat-
egies to mitigate the negative effects of academic procrastination and enhance ac-
ademic success.

The data analysis reveals that the regression coefficients between the latent var-
iables are statistically significant (p < 0.05), indicating that the relationships pre-
dicted in the model rest on a solid statistical foundation. Additionally, the inspec-
tion of the residuals and modification indices (MI) did not identify any significant
discrepancies that the model could not explain.

The standardized residuals remained low, and the modification suggestions did
not indicate the absence of fundamental relationships, reinforcing the adequacy
of the proposed model to the interactions described in the empirical matrix. These
results validate the model’s structure, confirming that it accurately captures the
relationships between the constructs analyzed.

This description underscores that the supplementary analyses support the ro-
bustness and adequacy of the model, validating the relationships established be-
tween the variables. By meeting these criteria, it becomes clear that the proposed
model faithfully represents the interactions between the variables in the empirical
matrix, demonstrating a consistent and satisfactory fit to the observed data.

Based on the constructed theoretical model, the squared multiple correlations
indicate that academic performance is directly explained by SRL processes and
indirectly by VCS and AP by about 30% (n* = 0.304). In turn, students’ self-regu-
latory processes are directly explained by VCS and AP by approximately 61% (n?
=0.612).

Table 3. Pearson correlations of the variables included in the model.

1 2 3 4 5
1. volitional control strategies 1
2. procrastination 0.639** 1
3. planning (SRL —0.572**  -0.558** 1
4. execution (SRL) —0.503**  —-0.419** 0.428** 1
5. evaluation (SRL) —0.524**  —0.469** 0.424%* 0.444**
6. academic achievement —0.416**  —0.388**  0.402**  0.361**  0.370**

Legend: ** Significant correlation at the level of p < 0.01.

An additional analysis was conducted to evaluate the intensity and direction of
the linear relationship between the variables under study (see Table 3). Two var-
iables are considered correlated when a change in one leads to a change in the
other, with this relationship quantified by Pearson’s linear correlation coefficient.
The analysis revealed statistically significant associations between all model vari-

ables, with most correlations falling within moderate levels (values between 0.400
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and 0.699). Notably, a moderate and positive association was found between vo-
litional control strategies and procrastination (r = 0.639; p < 0.01), indicating sig-

nificant cohesion among the variables analysed.

4. Discussion

This study aimed to explore how SRL processes influence students’ academic
achievement. Another focus was to evaluate the impact of constructs such as vo-
litional control strategies and academic procrastination on students’ SRL. Despite
the growing academic interest in these relationships, the available literature re-
mains limited, particularly regarding studies employing the SEM methodology.
Acknowledging the educational relevance of this topic, the present study sought
to deepen the understanding of the interactions between the variables analyzed,
using this analytical approach, which allows for the simultaneous assessment of
direct and indirect effects. In this context, the data obtained supported the hy-
potheses presented in the model, highlighting the dynamics underlying the rela-
tionships established.

Regarding Hypothesis H1, volitional control strategies are fundamental for sus-
taining students’ SRL, enabling them to persist in their goals and maintain con-
sistent performance, even in challenging scenarios, as highlighted by Vermeer et
al. (2000). The sample data reinforce this idea, particularly through items such as
“thinking that if I don’t get a good grade, the responsibility will be mine” and
“hurrying to the classroom and apologizing to the teacher for being late.” These
behaviors reflect an active commitment and a sense of responsibility toward aca-
demic demands, illustrating the positive impact of VCS in the educational context.
Thus, it becomes evident that these strategies play a crucial role in helping stu-
dents maintain focus and overcome challenges.

The measurement of VCS, although important, can be influenced by students’
subjective perceptions. Fuentes et al. (2023) highlight that subjective measure-
ments of self-regulation may be distorted by students’ self-perception, limiting the
accuracy of the data. Longitudinal studies could provide a more precise under-
standing of the impact of these strategies over time.

Research conducted by Fuentes et al. (2023) provides an in-depth analysis of
how volitional control strategies directly influence the processes of SRL. Accord-
ing to these authors, students’ intentional choices in planning, monitoring, and
adjusting their strategies are crucial for academic success. When these strategies
are well-developed, students can remain focused on their goals even in challeng-
ing situations (Boekaerts & Cascallar, 2006). Furthermore, volitional skills play a
vital role in fulfilling academic responsibilities, collaborating effectively in teams,
and meeting pedagogical expectations, ensuring not only personal achievement
but also alignment with the values and norms of the educational context.

The effectiveness of VCS may vary across different educational contexts, as
mentioned by Vera (2022), who suggests that the impact of volitional control may

be more significant in higher education settings than in primary education. This
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indicates that the generalization of findings from a specific sample may be limited.

Fostering VCS is essential to enhance students’ SRL processes, enabling them
to achieve better academic outcomes. By adopting a conscious approach to their
learning, students can adjust and refine their educational strategies. Several stud-
ies emphasize the importance of guiding students in effectively utilizing these
strategies to maximize their benefits and improve academic achievement (Fuentes
et al., 2023; Rodriguez-Guardado & Judarez-Diaz, 2023; Vera, 2022; Zimmerman,
2008).

To overcome the limitation of observation-based studies, it would be important
to implement interventions focused on the development of volitional control
strategies, as suggested by Fuentes et al. (2023). Such interventions could include
workshops or coaching sessions, helping students enhance their self-regulation
skills during periods of greater pressure.

The integration of social and emotional variables in the investigation of VCS
can provide a broader understanding of the dynamics between self-regulation
strategies and academic performance. Fuentes et al. (2023) and Boekaerts and
Cascallar (2006) point out that emotional factors, such as motivation and social
support, interact with VCS and deserve greater attention in future studies.

Volitional control involves deliberate decisions and the execution of planned
actions aimed at achieving academic goals. According to Vera (2022), the ability
to resist distractions and redirect focus toward priority tasks is a critical founda-
tion for fostering learning processes. An example of this mind-set is reflected in
the statement, “thinking that even if I miss class, I won’t enjoy myself because I
won’t be doing what I should be doing”, which, though less emphasized by stu-
dents in the sample, underscores the importance of a responsibility-oriented men-
tality.

These strategies, as noted by Fuentes et al. (2023), are reflected in consistent
work habits, both within the school environment and in commitments outside of
it. Their implementation demonstrates a continuous effort to align daily activities
with personal and academic goals, thereby enhancing the effectiveness of SRL
(Lourenco & Paiva, 2024).

The data from this study also support hypothesis 2, confirming that academic
procrastination negatively impacts students” SRL processes. This effect manifests
as reduced self-discipline and ineffective time management, exacerbating the chal-
lenges of achieving academic excellence (Lourenco & Paiva, 2024). Academic pro-
crastination, a phenomenon widely discussed in the literature, stands out as one
of the main obstacles to SRL, significantly undermining academic success.

Silva et al. (2022) highlight that procrastination manifests across various aspects
of daily life, with the constant postponement of school tasks being particularly
concerning. In this study, items such as “falling behind on material because I don’t
study daily” and “interrupting study to engage in other activities (like watching
television or talking on the phone)” were frequently noted by students, illustrating

challenges in time management and maintaining focus on academic tasks.
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However, the item “when the teacher assigns a task in class, I don’t start it imme-
diately” received the lowest scores. This suggests that, while not always overt, pro-
crastination often reflects shortcomings in SRL processes.

Procrastinator behaviors tend to arise more frequently in contexts of higher de-
mands and pressure, as observed by Machado and Schwartz (2018). Among the
most commonly cited reasons for this behavior are poor time management, unfa-
vorable study environments, difficulty concentrating, anxiety about evaluations,
dysfunctional beliefs, fear of failure, and low tolerance for frustration (Fior et al.,
2022).

The measurement of AP can be imprecise, as it relies on students’ self-reports,
which may be influenced by their self-perception or a tendency to omit negative
behaviour. This is highlighted by Junior et al. (2024), who suggest that procrasti-
nation is often underestimated by students themselves. Future studies could inte-
grate multiple data collection methods, such as observations and journals, to en-
hance the reliability of these measurements.

The social and emotional context should also be considered, as social support
and emotional management are important factors that can moderate the impact
of procrastination on SRL processes. According Fior et al. (2022), educational en-
vironments that promote emotional support and student well-being can mitigate
the tendency toward procrastination, thereby improving academic performance.

Educational interventions focused on controlling procrastination can be effec-
tive. A study by Marcilio et al. (2021) suggests that training programs on emo-
tional regulation strategies and time management could reduce procrastination
and increase students’ productivity. Such interventions may also include the de-
velopment of self-control skills and the use of digital tools for task monitoring and
planning.

Future research should consider the role of procrastination in collaborative and
group learning contexts, as procrastination can have implications not only on in-
dividual performance but also on group dynamics and collective outcomes. Inte-
grating these variables could provide a broader and more contextualized view of
the impact of procrastination on SRL processes (Schunk & Zimmerman, 2023).

However, procrastination is not limited to harming academic achievement. As
mentioned by Junior et al. (2024) highlight its multiple adverse impacts, such as
increased stress, negative consequences for physical and mental health, and the
waste of resources. These authors emphasize the importance of the concepts of
self-efficacy and self-regulation in mitigating AP, as these skills directly influence
students’ motivation and habits.

In response to this challenge, it is imperative to develop effective intervention
strategies. The research by Fior et al. (2022) emphasize the need to raise students’
awareness of the impacts of procrastinator behaviors on their school activities,
while Marcilio et al. (2021) underline the importance of tools for time manage-
ment and productive work habits. By implementing these approaches, the educa-
tional community can play a crucial role in strengthening students’ SRL processes,

helping them achieve more effective learning and higher academic achievement
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(KS et al., 2023).

In the context of hypothesis H3, it was found that students with higher levels of
SRL demonstrate superior academic achievement, corroborating the findings of
previous studies (Callan et al., 2022; Lourenco & Paiva, 2024). This relationship
underscores the importance of creating educational environments that foster the
development of the skills underlying SRL, recognizing it as a central factor in ex-
plaining students’ academic outcomes.

According Alliprandini et al. (2023), preparing students to effectively manage
the abundance of available information is essential for fostering autonomous
learning. This process requires students to acquire skills to plan, organize, moni-
tor, and evaluate their own learning processes. By doing so, they build personal-
ized systems that help them set clear goals, develop action plans, and optimize
their development. Students with well-developed SRL stand out for their ability to
set appropriate goals, strategically analyze challenges, and effectively manage their
thoughts (Fuentes et al., 2023).

The results by Lourenco and Paiva (2024) demonstrate that students with
higher AP are those who set clear goals, calculate the time needed to complete
their tasks, and maintain a rigorous study routine. These practices are fundamen-
tal elements of effective SRL, allowing not only for the meeting of deadlines but
also for the consolidation of more meaningful and deeper learning.

The relationship between SRL and academic success is widely supported by re-
search. The study mentioned by Ganda and Boruchovitch (2019) argues that stu-
dents who plan, control, and evaluate their cognitive, emotional, motivational,
and behavioral processes are more likely to achieve superior results. This idea is
reinforced by the work of Callan et al. (2022) and Louren¢o & Paiva (2024), which
highlight how high levels of SRL are directly linked to academic success.

To promote these competencies, it is crucial to rethink pedagogical processes.
Zimmerman (2008) argues that learning should be understood as a personal ex-
perience in which the student takes on an autonomous and proactive role. At the
same time, teachers must support students in developing these competencies,
helping them take responsibility for their own academic journey. Only teachers
who practice SRL strategies in their daily activities are able to effectively transmit
these skills to students.

In this regard, Parveen et al. (2023) emphasize the importance of students reg-
ularly engaging in self-assessments, reflecting on the factors that contributed to
their success or failure, and planning strategies for continuous improvement. This
cycle of reflection and adjustment is essential for enhancing academic achieve-
ment and reinforcing skills that are applicable across various areas of life. Thus,
promoting effective SRL processes not only improves students’ academic out-
comes but also develops essential competencies for long-term success. As high-
lighted by Schunk and Zimmerman (2023), this holistic approach to learning val-
ues both academic and personal growth, underscoring the importance of self-reg-
ulation as a pillar of educational success.

The measurement of AP, often conducted through tests or point-in-time
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assessments, can be influenced by various factors such as students’ motivation and
emotional state. These factors may not be accurately captured by traditional per-
formance measures. Fuentes et al. (2023) highlight that academic performance as-
sessment should be more holistic, considering factors such as the evolution of
learning over time. The use of longitudinal instruments could provide a more ac-
curate view of the impact of SRL strategies over the course of the study.

The effectiveness of SRL strategies may vary depending on the educational con-
text. For example, the impact of self-regulation strategies may be more pronounced
in contexts with greater autonomy, such as higher education, compared to more
structured environments, such as primary education. Vera (2022) and Boekaerts
& Cascallar (2006) indicate that differences in pedagogical approaches, such as
teaching strategies and the support provided, can influence the effectiveness of
SRL strategies. This suggests that the study’s conclusions may not be fully gener-
alizable to all educational contexts.

To overcome the limitation related to the measurement of AP, it would be use-
ful to adopt a more comprehensive approach, including multiple assessment tools
that can capture the cognitive, emotional, and behavioral dimensions of SRL, as
suggested by Zimmerman (2008). Furthermore, intervention programs focused
on the development of SRL skills could be implemented, providing ongoing sup-
port to students throughout their educational journey.

Future research should consider the inclusion of social and emotional variables
in the investigation of SRL strategies. Fuentes et al. (2023) and Boekaerts & Cas-
callar (2006) suggest that factors such as intrinsic motivation, self-esteem, and so-
cial support play an important role in the effectiveness of self-regulation strategies.
Studies that integrate these elements could provide a more comprehensive under-
standing of the dynamics between SRL and academic performance, as well as re-

veal new opportunities to strengthen pedagogical practices.

Limitations and Future Research

This study provides valuable contributions to understanding students’ academic
achievement, but its conclusions should be considered with caution, taking into
account some limitations. Although it includes key variables to explain academic
success, it is clear that additional factors remain unexplored. These elements could
be crucial in enhancing the impact of the presented model and should be the sub-
ject of future research.

The reliance on self-report questionnaires is a significant methodological limi-
tation, as these instruments do not directly capture the dynamics of teaching and
learning in real-time. To enrich knowledge in this area, the use of qualitative
methodologies, such as interviews or focus groups, is suggested, allowing for a
deeper insight into patterns of persistent success and repeated failure among stu-
dents. These approaches could reveal new perspectives and important differences,
broadening the understanding of educational challenges.

Although the sample used was representative, with 805 participants, the results
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are not generalizable to the entire school population. However, this was not the
main objective. The larger purpose is to lay the groundwork for future research
that explores how different variables and strategies can transform the educational
environment. Adopting studies that consider multiple levels of analysis and varied
contexts will be essential for creating more effective interventions, promoting ac-
ademic success in a more inclusive and sustainable way. What is presented here is
an invitation to innovate in the field of education, challenging researchers and

educators to look beyond the obvious and explore what remains to be discovered.

5. Conclusions

The systematic review of PISA reports and recent studies in the field of education
highlight the urgency of exploring predictive variables for academic success, fo-
cusing on student engagement in cognitive, behavioral, and emotional dimen-
sions. To achieve academic excellence, it is crucial for students to value school
tasks, commit to SRL strategies, and plan their school activities effectively. These
practices, by promoting autonomy and volitional control, reflect a greater ability
to tackle academic challenges.

The ability to set clear, measurable goals aligned with academic objectives emerges
as an essential tool for addressing dysfunctions that may compromise academic
achievement. This understanding enables more effective pedagogical interven-
tions and a better comprehension of students’ behavior in organizing their daily
routines. At the same time, reducing procrastination, which is often practiced in
school contexts, is a vital strategy that allows students to maintain focus and max-
imize their efforts in achieving the set goals.

By integrating variables such as volitional control, procrastination, and self-
regulated learning, schools have the opportunity to play a transformative role.
They not only improve the quality of education but also promote the development
of autonomous, resilient, and competent students, capable of dealing with adver-
sity and achieving high academic achievement. This path is essential for building
a more promising educational future, characterized by excellence and commit-

ment.
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