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Introduction: Higher education is a milestone in students’ lives; however, it often
comes with various challenges. In this context, Basic Psychological Needs Theory
emerges as a framework to understand a series of significant factors that influence
students’ academic experiences, such as motivation and affect. Although there
are studies that assess the association between basic psychological needs (BPN),
motivation, affect and academic performance separately, there is a lack of research
integrating all these variables in a higher education context. The first objective of
the study was to evaluate the differences in BPN satisfaction, positive and negative
affect, and academic performance between the courses perceived as the most
motivating and those perceived as the least motivating. The second objective of
the study was to examine the relationship between the studied variables.

Methods: This non-experimental cross-sectional study included a sample of
148 higher education students from Chile. Paired sample t-tests were performed
to compare the levels of the study variables between the courses, followed by
structural equation modeling (SEM).

Results: Findings for the t-tests reveal that courses considered the most
motivating showed higher positive affect, lower negative affect, higher BPN
satisfaction, and better academic performance. Results obtained through the
SEM show that BPN satisfaction has an indirect effect on academic performance,
mediated by affect and self-reported motivation. In addition, a direct effect from
negative affect to academic performance was found.

Discussion: These results contribute to a better understanding of how BPN
satisfaction influences the academic performance of university students, and
reinforce the usefulness of Self-determination Theory (SDT) in explaining
motivational and affective phenomena in higher education.

KEYWORDS

self-determination theory, basic psychological needs, affect, higher education,
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1 Introduction

Higher education represents a significant milestone in students’ lives,
marking the beginning of a phase of academic and personal growth
(Leow et al., 2023). However, this period also brings challenges for higher
education institutions, with student motivation being one of the most
prominent (Brahm et al, 2017). Creating a motivating class is of
paramount importance because, as recent studies highlight, motivation
has a significant effect on students’ engagement (Karimi and Sotoodeh,
2019), self-efficacy (Li et al., 2023), and well-being (Tang et al., 2021).

In this context, Self-Determination Theory (SDT) provides a
robust theoretical framework for understanding how the satisfaction
of basic psychological needs (BPN)—autonomy, competence, and
relatedness—impacts variables such as motivation and academic
performance, which are fundamental to academic success (Ryan and
Deci, 2001, 2020). In recent years, SDT has been widely studied within
the educational context (e.g., Carmona-Halty et al., 2019; Oram and
Rogers, 2022; Fierro-Suero et al., 2022), highlighting its significance
in understanding academic learning and life satisfaction (Shi et al.,
2024). Despite advancements in this field, a significant gap remains in
understanding how these mechanisms function among university
students in Latin America, particularly in Chile.

Basic Psychological Needs Theory, a sub-theory of SDT, posits the
existence of three universal needs—autonomy, competence and
relatedness—that are necessary for optimal psychological development
(Ryan and Deci, 2017). As Ryan and Deci (2017) propose, autonomy
refers to the need to independently regulate ones actions and
experiences, competence relates to the necessity of feeling proficient
and effective, and relatedness entails the need for social connection.
Satisfying these needs fosters proactive, prosocial and growth-oriented
inclinations, promotes healthy adjustment, and contributes to overall
well-being (Vansteenkiste et al., 2023).

The relevance of BPN satisfaction for positive educational outcomes
is well established. Fulfillment of these needs positively predicts positive
affect, negatively predicts negative affect, and enhances motivation, which
in turn improves academic engagement and performance (Schutte and
Malouft, 2021; Méndez-Aguado et al., 2020; Aydin and Michou, 2020; Liu
etal, 2024). In an educational setting, motivation is particularly relevant,
as SDT posits that enhancing it can lead to increased student achievement
(Ryan and Deci, 2020).

Consistent with Basic Psychological Needs Theory, the association
between BPN and motivation has been previously shown (e.g., Del
Valle et al., 2025; Basileo et al., 2024; Lombas and Esteban, 2018). This
latter construct, defined as the energy that drives people to choose,
prioritize and act on their desires (Dornyei and Otto, 1998), is a
crucial cognitive component for effective learning activities (Hurtado-
Bermudez and Romero-Abrio, 2023).

According to SDT (Ryan and Deci, 2020), motivation is classified
into different types along a spectrum based on their degree of self-
determination. At the most self-determined end lies intrinsic
motivation, defined as the inherent drive to seek new learning
experiences and apply previously acquired knowledge. Moving along
the spectrum, extrinsic motivation reflects actions driven by the
integration of external regulations with personal values and needs. At
the least self-determined end is amotivation, characterized by a lack
of intention or willingness to act.

Another theory that explores different aspects of motivation is the
Achievement Goal Theory (Elliot and Hulleman, 2017). This theoretical
framework states that different types of goals lead to different patterns of
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affect, cognition and behaviors, and thus, different academic outcomes.
The mastery goals emphasize developing skills and achieving mastery of
a task, while the performance goals center on showcasing competence in
comparison to others. In this context, research has shown that mastery
goals are associated with an adaptive motivational pattern, marked by a
tendency to seek challenges and demonstrate strong persistence when
facing obstacles, while performance goals are linked to avoiding challenges
and displaying low persistence (Dweck, 1986).

Recent research has demonstrated that students’ motivation
within the classroom is significantly influenced by their emotions
(Vaculikova, 2021; Florescu et al, 2023; Wang et al, 2024),
underscoring the increasing importance of the latter variable in
educational contexts (Schutz and Pekrun, 2007). Emotions, as natural
reactions that impact an individual’s mental state, not only condition
responses to various situations (Méndez-Aguado et al., 2020), but also
play a pivotal role in everyday life.

Emotions are a fundamental type of affective state that arise as
reactions toward specific goals, or perceiving changes in relation to those
goals (Batson et al., 1992). In contrast, affect is a broader construct,
defined as a relatively stable inclination to experience specific moods and
emotions across various contexts (Grzybowski et al., 2021). Watson et al.
(1988) addressed affect through a two-dimensional model, distinguishing
between Positive Affect and Negative Affect. Positive Affect is associated
with pleasant subjective states, whereas Negative Affect encompasses a
broad spectrum of distress, such as guilt, fear, or irritability (Schutz and
Pekrun, 2007; Shiota et al., 2021; Watson et al., 1988). This widely
validated model (Diaz-Garcia et al., 2020) considers both dimensions as
fundamental components of psychological well-being, as both negative
affect and positive affect mediate the relationship between psychological
need satisfaction and outcomes such as mental health and academic
performance (Schutte and Malouff, 2021).

Crucial to understanding affect are their key components. Two
pivotal dimensions in the conceptualization of affect are valence and
arousal (Russell, 1980, 2003). Valence refers to the level of pleasantness
associated with an event, which can be positioned along a continuum
ranging from negative to positive; while arousal or intensity is defined as
the level of autonomic activation, ranging from low to high (Bestelmeyer
etal, 2017). In this sense, it is believed that positive activating emotions,
such as enjoyment, increase motivation, while negative deactivating
emotions, such as boredom, decrease it (Pekrun et al., 2007).

Affect has been shown to indirectly influence academic
performance (Rodriguez-Munoz et al., 2021), while motivation has a
direct impact on this variable (Méndez-Aguado et al., 2020). Academic
performance, usually evaluated through grades, is the benchmark by
which student competence is measured (Reed, 2009). Poor academic
performance not only has psychological consequences for students but
also social and familial repercussions (Najimi et al., 2013).

Despite existing research, comprehensive studies integrating basic
psychological needs, affect, motivation, and academic performance in
higher education are limited. While previous studies have explored these
variables individually or in pairs (e.g., Rodriguez-Munoz et al., 2021;
Schutte and Malouff, 2021), few have examined their interactions within
a cohesive structural model. This study aims to address this limitation.

The first objective of this investigation was to evaluate the
differences in BPN satisfaction, positive and negative affect, and
academic performance between the courses perceived as the most
motivating and those perceived as the least motivating by university
students. Consistent with SDT and previous research, it was
hypothesized that the most motivating courses would exhibit higher
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levels of BPN satisfaction, academic performance, and positive affect,
as well as lower levels of negative affect.

The second objective of the study was to explore the relationships
among the study variables using a structural model. As depicted in
Figure 1, it was hypothesized that BPN satisfaction positively predicts
motivation and positive affect, while negatively predicting negative
affect. Positive affect was expected to positively predict motivation,
whereas negative affect was anticipated to negatively predict to it.
Finally, motivation was expected to positively predict academic
performance. This model is grounded in evidence supporting the
predictive roles of affect and motivation in educational outcomes
(Rodriguez-Muioz et al., 2021; Méndez-Aguado et al., 2020).

Understanding the pathways linking motivation, affect, and
performance is essential for designing effective educational
interventions. Examining these dynamics in the context of higher
education in Chile offers valuable insights into how cultural and
contextual factors influence these relationships. Addressing this gap is
crucial for developing culturally tailored strategies that enhance
student well-being and academic success in Latin America.
Additionally, the findings will contribute to theoretical and empirical
advancements by shedding light on how psychological needs,
emotions, and motivation interact to shape academic outcomes. This
integrated approach provides a robust framework for improving
educational practices and outcomes in higher education.

2 Methods
2.1 Subjects

The inclusion criteria for participation in the present study were:
(1) being a higher education student; (2) being enrolled in a program
of humanities, in line with the structure of academic programs in
Chile (Pedagogy, Psychology, Music, Arts, Literature, or Law); and (3)
being in either the first or fourth year of study. The careers considered
were limited to the aforementioned in order to ensure greater
homogeneity within the sample, allowing for more meaningful
comparisons across participants from different academic backgrounds.
Similarly, the sample was intentionally delimited to first- and fourth-
year students to minimize potential biases between new and senior

10.3389/fpsyg.2025.1519454

students during data collection, and to ensure comparability across
academic levels. A convenience sampling method was employed to
facilitate participant recruitment, leveraging the goodwill of
instructors who granted access to students in their courses.

This study included a nonrandom sample of 148 higher education
students from various disciplines: pedagogy (35%), psychology (33%),
law (29%). The majority of participants were from the Coquimbo
region (94%), with 6% from other regions of Chile. Among the
participants, 84 (56.8%) were first-year students and 64 (43.2%) were
fourth-year students. In terms of gender distribution, 56 (37.8%)
identified as male, 87 (58.8%) as female, and 5 (3.4%) did not disclose
their gender. The mean age of the participants was 21 years
(SD = 3.21), with ages ranging from 18 to 35 years.

The initial sample consisted of 159 students. However, data quality
assurance measures resulted in the exclusion of 11 participants. Three
were excluded due to responses deviating more than four standard
deviations from the mean, indicating potential outliers. Additionally,
eight participants were excluded due to response invariability, thereby
enhancing the overall reliability of the data.

2.2 Instruments

The instruments for this study were adapted from previous tools,
specifically to meet two important requirements. First, they needed to
be contextualized for a course or subject spanning an entire semester.
Second, they had to include a small number of items to ensure ease of
application and, consequently, the feasibility of the study.

Self-reported motivation throughout the semester in a given
course was assessed using a scale from 1 to 10, where 1 represented
low self-reported motivation and 10 represented high self-reported
motivation (“Indicate how motivating the course was on a scale of
1 to 10, where 1 is the least motivating and 10 is the most
motivating”). This item on motivation allowed for the assessment of
the magnitude of motivation in each of the two courses previously
identified as the most and least motivating. Although single-item
measurements have been criticized in the past, they offer advantages
when a general and brief assessment is required (Allen et al., 2022).
It is important to note that this measurement does not aim to
capture a hypothetical construct but rather to provide a general

BPNS

FIGURE 1

General model representing the second hypothesis of the study. BPNS, basic psychological need satisfaction; PA, positive affect; NA, negative affect;
M, self-reported motivation; AP, academic performance. This Figure was created using Mplus 8.11 (Muthen and Muthen, 2024).
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estimate of students’ self-reported motivation, based on their own
understanding of this construct. Since it is a single-item measure, it
is not possible to obtain psychometric indicators of validity
and reliability.

Affect was measured using a modified version of the Chilean
validation of the Positive and Negative Affect Schedule (PANAS)
(Dufey and Fernandez, 2012). Two psychologists, one specializing in
affectivity, and a professor with expertise in teaching, provided
judgments for content validity. This adaptation comprised 5 items
measuring positive affect (happiness, interest, enthusiasm, confidence,
and satisfaction) and 5 items measuring negative affect
(embarrassment, fear, sadness, frustration, and anger). Item selection
was guided by the relevance of the affect or emotion within the context
of various situations encountered in a course. Participants were
prompted to indicate the intensity of the affects experienced on
average throughout the semester within the course. Responses were
scaled from none (0 points) to very much (4 points).

To assess their internal structure, an Exploratory Factor Analysis
(EFA) was conducted using a polychoric matrix in the Mplus 8.11
software (Muthen and Muthen, 2024). The procedure followed the
guidelines outlined by Lloret-Segura et al. (2014). The WLSMV
estimator was employed with GEOMIN rotation. The resulting
solution, which demonstrated both theoretical coherence and
satisfactory fit indices, consisted of two factors. The RMSEA was 0.063
(CI 90% 0.042-0.085), CFI was 0.994, TLI was 0.989, and SRMR was
0.023. These factors grouped all positive affect items into one factor
and negative affect items into another. The negative affect factor
exhibited internal consistencies of 0.850 and 0.852 using Cronbach’s
alpha and McDonald’s omega, respectively. Meanwhile, the positive
affect factor showed internal consistencies of 0.903 and 0.904 using
Cronbach’s alpha and McDonald’s omega, respectively.

BPN satisfaction within the context of a course was measured
using an ad hoc scale specifically developed for the university course
setting. Initially, the scale comprised a total of 10 items: three items
assessing the Competence need (e.g., “The course challenged me to
develop my abilities”), three items evaluating Autonomy (e.g.,
“Throughout the course, I had the opportunity to freely choose
certain topics I wanted to explore further”), and four items
addressing Relatedness (e.g., “During the course, I felt valued by the
instructor”). Content validity was established through the
evaluation of two psychologists specializing in self-determination
theory and one psychologist experienced in
measurement techniques.

To assess its internal structure, an Exploratory Factor Analysis
(EFA) was conducted, following the methodology employed for the
previous instrument. This analysis was thus performed using a
polychoric matrix with the Mplus 8.11 software, adhering to the
guidelines outlined by Lloret-Segura et al. (2014). The WLSMV
estimator with GEOMIN rotation was utilized. The best solution
consisted of a single factor with 8 items covering the three BPN of the
model. The fit indices for this model were as follows: RMSEA of 0.068
(CI0.021-0.106), CFI of 0.984, TLI of 0.978, and SRMR of 0.060. This
factor exhibited an internal consistency of 0.906 for Cronbach’s alpha
and 0.910 for McDonald’s omega.

Finally, to assess academic performance, participants were asked
to recall and report the average grade obtained in each of the
referenced courses: the one they perceived as the least motivating and
the one they perceived as the most motivating.
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2.3 Procedure

All instruments were administered online using Google Forms.
The contacted students were invited to participate and were given a
flyer that included a QR code to access the form. Before proceeding
with the survey, participants were required to review and agree to an
informed consent form detailing the objectives of the research,
anticipated outcomes, and any possible minimal risks associated with
their involvement. This document also identified the principal
investigator along with their contact information, and informed
participants of their right to withdraw from the study. No personal
information, including names or other identifiers, was requested. The
research project was previously evaluated and approved by the
Scientific Ethics Committee of Universidad de La Serena, in
compliance with the ethical principles outlined in the Declaration
of Helsinki.

The survey included a sociodemographic questionnaire, followed
by several key scales: a positive and negative affect scale, a BPN scale,
a question regarding the motivation level, and the average grade
obtained during the course. Participants were required to complete
these scales twice: once thinking about the most motivating course and
once thinking about the least motivating course of the last semester.

It is important to clarify that in Chile most academic programs
have rigid curricula with a single option for courses and instructors
for all students within a given program. This means that students do
not have the option to choose their courses or instructors, except in
some cases where elective courses are offered. Elective courses were
not considered in this study.

2.4 Data analysis

Eleven participants were identified whose responses were either
above four standard deviations or exhibited a lack of variability across
different items. Consequently, all responses from these participants
were excluded. No further data adjustments were made to the matrix.
After cleaning the data, descriptive and comparative analyses were
conducted using Jamovi 2.3.28 (The Jamovi Project, 2023). Specifically,
paired-sample t-tests were performed to compare the levels of the
study variables between the courses that participants identified as the
most and the least motivating.

To test the hypothesized model, responses from the most
motivating and the least motivating courses were combined into a
single data set, resulting in a total of 296 data points. This new data set
was then subjected to a correlation analysis using Jamovi 2.3.28.
Following this, a Structural Equation Modeling (SEM) analysis was
conducted using Mplus 8.11, employing the WLSMV estimator.

To evaluate the fit of the hypothesized model, the following
indices were used: Chi-square ()*), which assesses the discrepancy
between the observed covariance matrix and the one estimated by the
model. An associated p-value greater than 0.05 indicates good fit;
however, this statistic is sensitive to sample size. The Comparative Fit
Index (CFI) compares the proposed model with a null model
assuming independence among variables. CFI values above 0.95
suggest good model fit. The Tucker-Lewis Index (TLI), also known as
the Non-Normed Fit Index, compares the fit of the specified model to
that of a null model while penalizing for model complexity. TLI values
above 0.95 indicate good fit. The Root Mean Square Error of
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Approximation (RMSEA) measures the discrepancy per degree of
freedom in the model. Following Steiger (2007) recommendation,
values below 0.07 indicate a good model fit. The Weighted Root Mean
Square Residual (WRMR) evaluates the weighted discrepancy
between the observed and estimated covariance matrices. A WRMR
value below 1.0 indicates acceptable model fit (DiStefano et al., 2017).

3 Results
3.1 Description of study variables

Table 1 depicts the means and variability of the studied variables.
Overall, as hypothesized, means tend to be higher in the context of the
most motivating courses, except for negative affect, which exhibits
higher values in the least motivating contexts. The Shapiro-Wilk test
reveals that the distribution of the majority of variables deviates
from normality.

3.2 Comparisons between the most
motivating courses and the least
motivating courses

In order to further examine the comparisons of self-reported
motivation, positive affect, negative affect, BPN satisfaction, and
academic performance in the most motivating and least motivating
courses, a paired samples t-test was employed. The analysis revealed
statistically significant differences across all variables, accompanied by
a large effect size. As observed, the mean values were consistently
higher in the most motivating course context for all variables, except
for negative affect, which exhibited lower levels (refer to Table 2
for details).

3.3 Correlations between study variables

Table 3 presents the Spearman correlations between the study
variables. Every variable significantly correlated with each other.
Specifically, positive affect had a significant, high-strength positive
correlation with motivation and BPN satisfaction. Similarly,
motivation also showed a high-strength positive correlation with BPN
satisfaction. Weaker correlation coefficients were seen between the
rest of the variables.

3.4 Structural model of basic psychological
need satisfaction, affect, self-reported
motivation, and academic performance

The results of the initial model, shown in Figure 1, indicated
a reasonable but not optimal fit to the data (y2 =462.183,
p=0.0000, CFI =0976, TLI=0.973, WRMR=1.134,
RMSEA = 0.079, 90% CI =0.070 to 0.087). Therefore, it was
necessary to evaluate an alternative model (Figure 2). To create a
revised structure, new associations between the variables were
established. The SEM results indicated that the adjusted model fits
the data well, while retaining theoretical consistency with the
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TABLE 1 General description of the study variables.

Variables = Mean SD Shapiro—Wilk
4 p
M- 3.56 169 | 1.00 800 094 <0.001
M+ 8.65 131 | 500 = 1000 0386 <0.001
PA - 7.91 414 000 | 1700 = 098 0.033
PA + 1571 302 | 500 | 2000 095 <0.001
NA - 9.30 509 | 000 | 2000 097 0.006
NA + 478 442 000 | 1900 = 088 <0.001
BPNS - 13.37 6.11 0.00 29.00 0.98 0.084
BPNS + 24.64 557 | 3.00 | 3200 094 <0.001
AP - 528 099 250 700 097 0.005
AP+ 6.01 078 400 700 093 <0.001

M, self-reported motivation; PA, positive affect; NA, negative affect; BPNS, basic
psychological need satisfaction; AP, academic performance. The ‘+” and ‘-’ symbols indicate
whether the variable pertains to the most motivating or the least motivating course,
respectively.

original model (y2=375.627, p=0.0000, CFI=0.983,
TLI = 0.980, WRMR = 0.977, RMSEA = 0.068, 90% CI = 0.059
to 0.077).

3.5 Standardized direct, indirect and total
effects

In the adjusted model, all direct effects were significant. BPN
satisfaction was positively associated with positive affect (f = 0.834,
p=0.000, 95% CI=0.790 to 0.878), and motivation (f=0.258,
p=0.000, 95% CI =0.119 to 0.397), and inversely associated with
negative affect (f = —0.447, p = 0.000, 95% CI = —0.546 to —0.347).
Additionally, positive affect was positively associated with motivation
(= 0.586, p = 0.000, 95% CI = 0.460 to 0.712), while negative affect
was inversely associated with this variable (f = —0.180, p = 0.000, 95%
CI =—0.256 to —0.104). In contrast to the initial model, the adjusted
model includes an inverse association between negative affect and
academic performance (ff = —0.332, p = 0.000, 95% CI = —0.454 to
—0.209). Finally, as expected, motivation was positively associated
with academic performance (ff = 0.254, p = 0.000, 95% CI = 0.124
t0 0.384).

Significant indirect effects between the study variables were also
examined. As seen in Table 4, BPN satisfaction had a significant
indirect effect on both academic performance and motivation, with
the latter being the strongest association when positive affect served
as a mediating variable (ff = 0.489, p = 0.000, 95% CI = 0.374 to 0.604).
Additionally, motivation mediated the relationship between BPN
satisfaction and academic performance, both independently
(f =0.0.66, p = 0.009, 95% CI = 0.017 to 0.115) and in conjunction
with positive affect (f = 0.124, p = 0.001, 95% CI = 0.053 to 0.196) and
negative affect (f=0.020, p=0.004, 95% CI=0.006 to 0.034).
Furthermore, academic performance was also indirectly affected by
positive affect (f = 0.149, p = 0.000, 95% CI = 0.065 to 0.233) and
negative affect (f = —0.046, p = 0.002, 95% CI = —0.075 to —0.017)
through self-reported motivation, with the latter being the only
negative indirect effect found.
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TABLE 2 Study variables comparison in the context of the most and the least motivating course.

Variables Course 95% ClI

Min Max
M 3.56 1.69 8.65 1.31 -325 147 <0.001 —2.67 -3.01 232
PA 7.91 414 15.71 3.02 —20.03 147 <0.001 ~1.65 —1.89 —1.40
NA 9.30 5.09 478 442 10.18 147 <0.001 0.84 0.65 1.02
BPNS 13.37 6.11 24.64 5.57 -18.93 147 <0.001 ~1.56 ~1.80 -1.32
AP 527 0.99 6.00 0.78 —8.72 142 <0.001 -0.73 —0.912 —0.54

M, self-reported motivation; PA, positive affect; NA, negative affect; BPNS, basic psychological needs satisfaction; AP, academic performance. The ‘+ and ‘=" symbols refer to the most

motivating or the least motivating course, respectively.

TABLE 3 Spearman correlations between the study variables.

to the data, prompting necessary adjustments. In response, the revised
model introduced additional associations, including a notable

M PA NA BPNS AG . . . . . .
adjustment: the incorporation of a direct inverse relationship between
M - negative affect and academic performance, which had not been
PA 0.81% — hypothesized in the initial model. As anticipated, the findings revealed
NA —0.45* —0.34% _ that BPN satisfaction predicts academic performance both directly
and indirectly, with affect and motivation acting as mediators. These
BPNS 0.79* 0.75% —0.38* — . Lo : .
results underscore the importance of designing university courses that
AP 0.43* 0.34% —0.44% 0.32% - satisfy students’ BPN, as they are associated with greater self-reported

#p < 0.001. M, self-reported motivation; PA, positive affect; NA, negative affect; BPNS, basic
psychological needs satisfaction; AP, academic performance.

Finally, when considering both direct and indirect pathways, BPN
satisfaction had a significant total effect on academic performance
(f =0.358, p =0.000, 95% CI = 0.269 to 0.448).

4 Discussion

The first objective of the study was to assess differences in BPN
satisfaction, positive and negative affect, and academic performance
between courses perceived as the most and the least motivating by
students. As anticipated, the most motivating courses were associated
with greater positive affect, reduced negative affect, higher BPN
satisfaction, and better academic performance. These findings are
consistent with the principles of SDT, highlighting not only the
importance of self-reported motivation and academic performance,
commonly associated with students” academic experience, but also the
relevance of BPN satisfaction and affect as equally fundamental
factors. Furthermore, a considerable effect size was observed in all
comparisons made, suggesting a high probability of replicability of
these results in future samples.

Overall, these findings align with previous research emphasizing
the fundamental role of BPN satisfaction in fostering motivation and
academic performance (Ryan and Deci, 2001; Shang et al., 2024). The
significant differences observed in BPN satisfaction, affect, and
performance between the most and least motivating courses are
consistent with predictions derived from Self-Determination Theory
(Ryan and Deci, 2017).

To further explore the relationships between the variables studied,
the second objective of this research was to examine the relationship
between BPN satisfaction, academic performance, positive and
negative affect, and self-reported motivation. While the initial model
was theoretically robust, it exhibited a reasonable but suboptimal fit
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motivation and improved academic performance—a core
principle of SDT.

The results of this study also show that BPN satisfaction has a
proportional effect on positive affect, while the opposite occurs with
negative affect. Likewise, it was found that positive affect positively
predicts self-reported motivation, while negative affect has the
opposite effect on it. Analyzing this relationship is quite complex due
to the diversity of functions and levels that affect has (Gonzalez-Arias,
2023). Among these functions, there is the informative role of the
body to the brain regarding homeostatic self-regulation at a behavioral
level (Roth and Benita, 2023) and the motivational role of affects,
which provide energy in response to environmental events (Pekrun
et al,, 2002). This allows to suggest that an environment that favors
BPN satisfaction will involve the experimentation of positive affects,
which promote approach behaviors with the purpose of taking
advantage of the nourishing opportunities that this environment offers.

Similarly, the results show that students’ self-reported motivation
has a direct and positive effect on academic performance. At a
theoretical level, the relationship found between these variables can
be explained by the facilitating role that motivation plays in the
execution of academic activities. The effect of self-reported motivation
on academic performance found in this study is consistent with that
reported in previous studies (see Liu et al., 2024; Gumasing and
Castro, 2023; Méndez-Aguado et al., 2020). However, the scientific
literature presents contradictory evidence on this relationship, as some
studies have not found a correlation between these two variables (e.g.,
Munoz and Correa, 2023), while others have shown that motivation
only has an indirect effect on academic performance (see Wu et al.,
20205 Kusurkar et al., 2013). The lack of consensus on this issue may
be due to limitations inherent in measuring academic performance
through grades, which may be affected by reliability problems,
variability in assessment criteria, and validity issues (Cain et al., 2022).

As it was previously stated, Achievement Goal Theory (Elliot and
Hulleman, 2017) explains that different types of goals lead to different

academic outcomes. Given the complex and interconnected systems
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FIGURE 2
Adjusted general model of association between the study variables. Standardized coefficients are presented outside the parentheses, while standard
errors are shown within the parentheses. BPNS, basic psychological need satisfaction; PA, positive affect; NA, negative affect; M, self-reported
motivation; AP, academic performance. This Figure was created using Mplus 8.11 (Muthen and Muthen, 2024).

TABLE 4 Indirect relations between the study variables.

Indirect effect B p-value 95% Cl
BPNS — PA = M 0.489 0.000 0.374, 0.604
BPNS — NA - M 0.080 0.000 0.040,0.120
BPNS — M — AP 0.066 0.009 0.017,0.115
BPNS — NA — AP 0.148 0.000 0.086,0.210
BPNS — PA — M — AP 0.124 0.001 0.053,0.196
BPNS — NA — M — AP 0.020 0.004 0.006, 0.034
PA — M — AP 0.149 0.000 0.065, 0.233
NA = M — AP —0.046 0.002 —0.075, -0.017

BPNS, basic psychological need satisfaction; PA, positive affect; NA, negative affect; M,
self-reported motivation; AP, academic performance.

within which classrooms operate—encompassing schools, homes,
communities, and broader societal influences—students’ motives and
their perceptions of performance may vary widely (Urdan and Kaplan,
2020). These variations are often shaped by cultural and pedagogical
practices, which influence how students prioritize mastery or
performance goals. In the Chilean educational context, for instance, it
has been found that students in the areas of health and education
present a tendency to study because of altruistic reasons, focusing in
being capable to treat users effectively (Miranda-Ossandon et al.,
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2023), which can be linked to a better motivational pattern and thus
better academic outcomes. This is relevant for explaining the results
of the present study, as most of the sample was composed by students
of psychology and pedagogies.

On the other hand, a non-expected inverse association between
negative affect and academic performance was found. This suggests
that negative affect not only indirectly predicts academic performance
through motivation but also has a direct predictive effect. At a
theoretical level, this result can be explained considering that negative
affect has detrimental effects on cognitive processing, leading to
greater attentional and psychological resources consumption and
worse cognitive performance (Yang et al., 2023), which is key for
achieving satisfactory academic outcomes.

There is no clear consensus on the impact of negative emotions on
academic performance. For example, anxiety has been associated with
both improved and diminished academic outcomes in students
(Mirawdali et al,, 2018; Al-Qaisy, 2011). However, a review by
Alshareef et al. (2024) found that most good-quality studies indicate
anxiety is linked to reduced academic performance. This aligns with
the findings of the present study, as negative affects, such as anxiety,
may impair memory function, interfere with judgment and cognitive
processing, and reduce concentration (Alshareef et al, 2024).
Consequently, professors face the critical challenge of reducing
students” experiences of shame, guilt, anger, and other negative affects.
Addressing this is essential not only for fostering a healthy academic
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environment but also for supporting optimal academic performance,
as negative affect can significantly disrupt the learning process.

Finally, the results of the present study also indicate that BPN
satisfaction indirectly and positively predicts academic performance,
aligning with the principles of Self-Determination Theory (SDT).
However, some literature suggests a negative relationship between
BPN satisfaction and academic performance among university
students, arguing that satisfying these needs could reduce the interest
in improving grades (Nishimura and Joshi, 2021). In addition, another
study indicates that poor academic performance can reduce
competence and relationship satisfaction, while grades could limit
autonomy by leading students to choose courses that guarantee better
grades instead of those more relevant to their learning or personal
growth (Chamberlin et al., 2018). These antecedents show the inherent
complexity of the relationship between BPN satisfaction and academic
performance, which highlights the need for further research in
this area.

Overall, the results of this study supports BPN satisfaction as a
vitally important factor for the learning process of university students,
as it fosters positive affects and decreases negative affects while
significantly predicting self-reported motivation, which, in turn,
translates into improved academic performance. These findings are
consistent with the postulates of SDT, which states that when the
satisfaction of students’ BPN is facilitated by promoting their feeling
of autonomy, competence, connection and value, positive affects are
experienced. Additionally, the inclusion of a direct inverse relationship
between negative affect and academic performance emphasizes the
importance of exploring not only beneficial determinants in a higher
education context but also affective factors that may hinder learning
when investigating this theoretical framework.

From a practical perspective, these results stress the importance
of educational strategies aimed at reducing negative affect in learning
environments. Additionally, they underscore the need to design
university courses that foster enriching environments capable of
promoting the satisfaction of students’ BPN. This idea is supported by
numerous studies demonstrating that the effective implementation of
active learning strategies positively impacts BPN satisfaction (Mentzer
etal,, 2023) and enhances academic performance in university settings
(Freeman et al., 2014; Lo and Hew, 2019; Kozanitis and Nenciovici,
2023). Likewise, the way in which the teacher provides feedback on
students’ performance is also relevant (Deci and Ryan, 1985). It has
been found that feedback through descriptive comments on
performance, rather than just grades, generates a higher level of
perceived competence, motivation, and academic performance in
students (Koenka et al, 2019). Similarly, it has been found that
promoting a learning climate that encourages student autonomy is
associated with greater satisfaction with their BPN (Levesque-Bristol
et al., 2020; Zhou et al., 2023) and motivation (Orsini et al., 2018).
Implementing these changes has the potential to improve not only
academic outcomes but also the overall well-being of students (Ryan
and Deci, 2017; Hayat et al., 2020).

In the educational field, there are approaches that emphasize the
theoretical selection and transmission of content and skills, which can
lead to a lessened attention to the affective and motivational aspects
of students, despite their importance in the learning processes.
Therefore, the findings of this study highlight the need for higher
education institutions to integrate the promotion of BPN satisfaction
into the design of their courses, since this will contribute to achieving
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their objectives of training well-rounded professionals. Additionally,
these results provide empirical evidence that supports SDT in the
Latin American university context, which helps to identify the most
universal aspects of the theory and those that vary according to the
cultural context.

5 Limitations and projections

This study has several limitations that must be acknowledged.
First, its cross-sectional design restricts the ability to infer causal
relationships between the variables. Additionally, the study relied on
a small, non-randomized sample composed exclusively of students
from a specific region in Chile, potentially limiting the generalizability
of the findings to other cultural and educational contexts.
Furthermore, the use of self-reported measures introduces the
possibility of social desirability bias, which may influence the accuracy
of the data. Moreover, data collection was conducted through Google
Forms, a method that might have induced selection bias by favoring
the inclusion of participants with greater access to digital resources.
Finally, the absence of incentives for participants could have affected
both the response rate and the quality of the data.

Future studies could adopt longitudinal designs to examine how
interactions among BPN satisfaction, affect, and motivation evolve
over time. Expanding the sample to include diverse regions and
cultural contexts would also be valuable to explore cross-cultural
variations. Moreover, future research could employ mixed methods,
combining qualitative and quantitative approaches to capture a more
comprehensive understanding of student experiences and contextual
dynamics in higher education.

The use of a general BPN satisfaction instrument, rather than an
instrument that assesses competence, relatedness, and autonomy
individually, limited the conclusions obtained in the analysis. It is
suggested that future studies use instruments that separately assess
BPN satisfaction to determine whether the course context contributes
equally to the satisfaction of all BPN satisfaction dimensions or
whether certain factors affect these dimensions in a differentiated way.
Finally, it would be advisable to conduct studies that more precisely
discriminate between different types of motivation, using instruments
tailored to the course context.

6 Conclusion

The findings of this study reveal that in courses perceived as
most motivating, students experience higher positive affect, lower
negative affect, higher BPN satisfaction, and better academic
performance. Furthermore, BPN satisfaction was found to both
directly and indirectly predict self-reported motivation, mediated
by both types of affects, while negative affect and motivation
directly predict academic performance. These results contribute to
a better understanding of how BPN satisfaction influences the
academic performance of university students. They also reinforce
the usefulness of SDT in explaining motivational and affective
phenomena in higher education, underlining that BPN satisfaction
not only improves the academic experience, but also highlights the
educational environments

importance of incorporating

these principles.

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1519454
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Gonzalez-Arias et al.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Comité Etico
Cientifico de la Universidad de La Serena. The studies were conducted
in accordance with the local legislation and institutional requirements.
The participants provided their written informed consent to
participate in this study.

Author contributions

MG-A: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Supervision, Writing — original draft, Writing - review & editing. PD:

Data curation, Formal analysis, Investigation, Methodology,
Visualization, Writing - original draft, Writing — review & editing. BS-F:
Data curation, Formal analysis, Investigation, Methodology,

Visualization, Writing — original draft, Writing - review & editing. AR-P:
Investigation, Writing — original draft, Writing - review & editing. MA:
Investigation, Writing — original draft, Writing - review & editing. DA-T:
Conceptualization, Investigation, Writing - review & editing. RC:
Conceptualization, Writing - review & editing.

References

Allen, M, Tliescu, D., and Greiff, S. (2022). Single item measures in psychological
science. Eur. J. Psychol. Assess. 38, 1-5. doi: 10.1027/1015-5759/a000699

Al-Qaisy, L. (2011). The relation of depression and anxiety in academic achievement
among group of university students. Int. J. Psychol. Counsel. 3, 96-100. doi: 10.5897/
IJPC.9000056

Alshareef, N., Fletcher, I, and Giga, S. (2024). The role of emotions in academic
performance of undergraduate medical students: a narrative review. BMC Med. Educ.
24:907. doi: 10.1186/s12909-024-05894-1

Aydin, G., and Michou, A. (2020). Self-determined motivation and academic
buoyancy as predictors of achievement in normative settings. Br. J. Educ. Psychol. 90,
964-980. doi: 10.1111/bjep.12338

Basileo, L., Otto, B., Lyons, M., Vannini, N., and Toth, M. (2024). The role of self-
efficacy, motivation, and perceived support of students' basic psychological needs in
academic achievement. Front. Educ. 9:1385442. doi: 10.3389/feduc.2024.1385442

Batson, C., Shaw, L., and Oleson, K. (1992). “Differentiating affect, mood, and
emotion: toward functionally based conceptual distinctions” in Emotion. ed. M. Clark.
Ist ed (Newbury Park, CA: Sage Publications, Inc), 294-326.

Bestelmeyer, P, Kotz, S., and Belin, P. (2017). Effects of emotional valence and arousal
on the voice perception network. Soc. Cogn. Affect. Neurosci. 12, 1351-1358. doi:
10.1093/scan/nsx059

Brahm, T., Jenert, T., and Wagner, D. (2017). The crucial first year: a longitudinal study
of students’ motivational development at a Swiss business school. High. Educ. 73,
459-478. doi: 10.1007/s10734-016-0095-8

Cain, J., Medina, M., Romanelli, F, and Persky, A. (2022). Deficiencies of traditional
grading systems and recommendations for the future. Am. J. Pharm. Educ. 86:8850. doi:
10.5688/ajpe8850

Carmona-Halty, M., Schaufeli, W., Llorens, S., and Salanova, M. (2019). Satisfaction
of basic psychological needs leads to better academic performance via increased
psychological capital: a three-wave longitudinal study among high school students.
Front. Psychol. 10:2113. doi: 10.3389/fpsyg.2019.02113

Chamberlin, K., Yasué, M., and Chiang, I. (2018). The impact of grades on student
motivation. Act. Learn. High. Educ. 24, 109-124. doi: 10.1177/1469787418819728

Frontiers in Psychology

10.3389/fpsyg.2025.1519454

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This study was
conducted with funding from the DIDULS Regular PR233311 project
at Universidad de La Serena.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Generative AI was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Deci, E., and Ryan, R. (1985). Intrinsic motivation and self-determination in human
behavior. Ist ed. New York, NY: Springer Science & Business Media.

Del Valle, M., Valenzuela, J., Mufioz, C., Miranda-Ossandén, J., Vergafo-Salazar, J.,
and Precht, A. (2025). Pricticas docentes universitarias y motivacion orientada al
aprendizaje: efecto mediador de la satisfaccion de las necesidades psicolégicas bésicas.
Educacion XX1 28, 235-256. doi: 10.5944/educxx1.38203

Diaz-Garcia, A., Gonzalez-Robles, A., Mor, S., Mira, A., Quero, S., Garcia-Palacios, A.,
et al. (2020). Positive and negative affect schedule (PANAS): psychometric properties of
the online Spanish version in a clinical sample with emotional disorders. BMC Psychiatry
20:56. doi: 10.1186/s12888-020-2472-1

DiStefano, C., Liu, ], Jiang, N., and Shi, D. (2017). Examination of the weighted root
mean square residual: evidence for trustworthiness? Struct. Equ. Model. Multidiscip. J.
25, 453-466. doi: 10.1080/10705511.2017.1390394

Dérnyei, Z., and Ottd, 1. (1998). “Motivation in action: a process model of L2 motivation”
in Working papers in applied linguistics, vol. 4, 43-69 (London: Thames Valley University).

Dufey, M., and Ferndndez, A. (2012). Validez y confiabilidad del positive affect and
negative affect schedule (PANAS) en estudiantes universitarios chilenos. Revista
Iberoamericana de Diagnéstico Evaluacién-e Avaliagio Psicolégica 2, 157-173.

Dweck, C. (1986). Motivational processes affecting learning. Am. Psychol. 41,
1040-1048. doi: 10.1037/0003-066X.41.10.1040

Elliot, A., and Hulleman, C. (2017). “Achievement goals” in Handbook of competence
and motivation: Theory and application. eds. A. J. Elliot, C. Dweck and D. Yeager. 2nd
ed (New York, NY: The Guilford Press), 43-60.

Fierro-Suero, S., Almagro, B., Becker, E., and Sdenz-Lépez, P. (2022). Basic
psychological needs, class-related emotions and satisfaction with life in Spanish teachers.
Int. J. Educ. Psychol. 11, 153-181. doi: 10.17583/ijep.9106

Florescu, M., Bochis, L., Barth, K., and Indries, M. (2023). Can dysfunctional negative
emotions explain Students' level of academic motivation in online learning at
university? Revista Romaneasca Educatie Multidimensionala 15, 55-72. doi: 10.18662/
rrem/15.2/720

Freeman, S., Eddy, S., McDonough, M., Smith, M., Okoroafor, N., Jordt, H., et al.
(2014). Active learning increases student performance in science, engineering, and
mathematics. Psychol. Cogniti. Sci. 111, 8410-8415. doi: 10.1073/pnas.1319030111

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1519454
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1027/1015-5759/a000699
https://doi.org/10.5897/IJPC.9000056
https://doi.org/10.5897/IJPC.9000056
https://doi.org/10.1186/s12909-024-05894-1
https://doi.org/10.1111/bjep.12338
https://doi.org/10.3389/feduc.2024.1385442
https://doi.org/10.1093/scan/nsx059
https://doi.org/10.1007/s10734-016-0095-8
https://doi.org/10.5688/ajpe8850
https://doi.org/10.3389/fpsyg.2019.02113
https://doi.org/10.1177/1469787418819728
https://doi.org/10.5944/educxx1.38203
https://doi.org/10.1186/s12888-020-2472-1
https://doi.org/10.1080/10705511.2017.1390394
https://doi.org/10.1037/0003-066X.41.10.1040
https://doi.org/10.17583/ijep.9106
https://doi.org/10.18662/rrem/15.2/720
https://doi.org/10.18662/rrem/15.2/720
https://doi.org/10.1073/pnas.1319030111

Gonzalez-Arias et al.

Gonzélez-Arias, M. (2023). Evolucién del concepto de emocién en el contexto
cientifico: Desde la biologia y la cultura, hasta el construccionismo psicolégico. Logos:
Revista de Lingiiistica, Literatura y Filosofia.

Grzybowski, S., Wyczesany, M., Cichecka, H., and Tokarska, A. (2021). The words of
affectivity. Affect, category, and social evaluation norms for 400 polish adjectives. Front.
Psychol. 12:683012. doi: 10.3389/fpsyg.2021.683012

Gumasing, M., and Castro, F. (2023). Determining ergonomic appraisal factors
affecting the learning motivation and academic performance of students during online
classes. Sustain. For. 15:1970. doi: 10.3390/su15031970

Hayat, A., Shateri, K., Amini, M., and Shokrpour, N. (2020). Relationships between
academic self-efficacy, learning-related emotions, and metacognitive learning strategies
with academic performance in medical students: a structural equation model. BMC
Med. Educ. 20:76. doi: 10.1186/512909-020-01995-9

Hurtado-Bermudez, S., and Romero-Abrio, A. (2023). The effects of combining virtual
laboratory and advanced technology research laboratory on university students’
conceptual understanding of electron microscopy. Interact. Learn. Environ. 31,
1126-1141. doi: 10.1080/10494820.2020.1821716

Karimi, S., and Sotoodeh, B. (2019). The mediating role of intrinsic motivation in the
relationship between basic psychological needs satisfaction and academic engagement
in  agriculture  students. Teach.  High.  Educ. 25, 959-975.  doi:
10.1080/13562517.2019.1623775

Koenka, A., Linnenbrink-Garcia, L., Moshontz, H., Atkinson, K., Sanchez, C., and
Cooper, H. (2019). A meta-analysis on the impact of grades and comments on academic
motivation and achievement: a case for written feedback. Educ. Psychol. 41, 922-947.
doi: 10.1080/01443410.2019.1659939

Kozanitis, A., and Nenciovici, L. (2023). Effect of active learning versus traditional
lecturing on the learning achievement of college students in humanities and social
sciences: a meta-analysis. High. Educ. 86, 1377-1394. doi: 10.1007/
510734-022-00977-8

Kusurkar, R., Ten Cate, T., Vos, C., Westers, P, and Croiset, G. (2013). How motivation
affects academic performance: a structural equation modelling analysis. Adv. Health Sci.
Educ. 18, 57-69. doi: 10.1007/s10459-012-9354-3

Leow, S., Leow, K., and Ean, C. (2023). Satisfaction of basic psychological needs and
eudaimonic well-being among first-year university students. Cogent Soc. Sci. 9:2275441.
doi: 10.1080/23311886.2023.2275441

Levesque-Bristol, C., Richards, K., Zissimopoulos, A., Wang, C., and Yu, S. (2020). An
evaluation of the integrative model for learning and motivation in the college classroom.
Curr. Psychol. 41, 1447-1459. doi: 10.1007/s12144-020-00671-x

Li, N, Yang, Y., Zhao, X,, and Li, Y. (2023). The relationship between achievement
motivation and college students’ general self-efficacy: a moderated mediation model.
Front. Psychol. 13:1031912. doi: 10.3389/fpsyg.2022.1031912

Liu, Y., Ma, S., and Chen, Y. (2024). The impacts of learning motivation, emotional
engagement and psychological capital on academic performance in a blended learning
university course. Front. Psychol. 15:1357936. doi: 10.3389/fpsyg.2024.1357936

Lloret-Segura, S., Ferreres-Traver, A., Herndndez-Baeza, A., and Tomas-Marco, I.
(2014). El andlisis factorial exploratorio de los items: una guia practica, revisada y
actualizada. Anal. Psicol. 30, 1151-1169. doi: 10.6018/analesps.30.3.199361

Lo, C., and Hew, K. (2019). The impact of flipped classrooms on student achievement
in engineering education: a meta-analysis of 10 years of research. J. Eng. Educ. 108,
523-546. doi: 10.1002/jee.20293

Lombas, A., and Esteban, M. (2018). The confounding role of basic needs satisfaction
between self-determined motivation and well-being. J. Happiness Stud. 19, 1305-1327.
doi: 10.1007/s10902-017-9874-x

Meéndez-Aguado, C., Aguilar-Parra, J., Alvarez, J., Trigueros, R., and
Fernandez-Archilla, J. (2020). The influence of emotions, motivation and habits in the
academic performance of primary education students in French as a foreign language.
Sustain. 12:2531. doi: 10.3390/su12062531

Mentzer, N., Krishna, B., Kotangale, A., and Mohandas, L. (2023). HyFlex
environment: addressing students’ basic psychological needs. Learn. Environ. Res. 26,
271-289. doi: 10.1007/s10984-022-09431-z

Miranda-Ossandon, J., Precht, A., Lobos, C., Valenzuela, J., Mufioz, C., and Del
Valle, M. (2023). Enablers and barriers to the construction of motives for learning at the
university: the student’s perspective. Int. J. Eval. Res. Educ. 12,1903-1913. doi: 10.11591/
ijere.v12i4.25254

Mirawdali, S., Morrissey, H., and Ball, P. (2018). Academic anxiety and its effects on
academic performance. Int. J. Curr. Res. 10, 70017-70026.

Muiioz, R., and Correa, R. (2023). Relacién entre motivacién y rendimiento
académico de estudiantes en el idioma inglés. Logos 33, 490-509. doi:
10.15443/RL3326

Muthen, L., and Muthen, B. (2024). MPlus (version 8.11) [computer software]. Muthen
& Muthen. Available at: https://www.statmodel.com/ (Accessed January 27, 2025).

Najimi, A., Sharifirad, G., Amini, M., and Meftagh, S. D. (2013). Academic failure and
students’ viewpoint: the influence of individual, internal and external organizational
factors. J. Educ. Health Promot. 2:22. doi: 10.4103/2277-9531.112698

Frontiers in Psychology

10

10.3389/fpsyg.2025.1519454

Nishimura, M., and Joshi, A. (2021). (2021): self-determination theory and the
happiness and academic achievement of students at a Women’s university. Psychol. Stud.
66, 139-153. doi: 10.1007/s12646-021-00617-8

Oram, R., and Rogers, M. (2022). Academic procrastination in undergraduate students:
understanding the role of basic psychological need satisfaction and frustration and
academic motivation. Can. J. Educ. 45, 619-645. doi: 10.53967/cje-rce.v45i3.5293

Orsini, C., Binnie, V., Wilson, S., and Villejas, M. (2018). Learning climate and
feedback as predictors of dental students’ self-determinated motivation: the mediating
role of basic psychological needs satisfaction. Eur. J. Dental Educ. 22, 228-236. doi:
10.1111/eje.12277

Pekrun, R,, Frenzel, A., Goetz, T., and Perry, R. (2007). “The control-value theory of
achievement emotions: An integrative approach to emotions in education” in Emotion
in education. eds. P. Schutz and R. Pekrun. Ist ed (Burlington, MA: Elsevier Academic
Press), 13-36.

Pekrun, R., Goetz, T, Titz, W,, and Perry, R. (2002). Academic emotions in students'
self-regulated learning and achievement: a program of qualitative and quantitative
research. Educ. Psychol. 37, 91-105. doi: 10.1207/S15326985EP3702_4

Reed, M. (2009). “Educational assessment” in Developmental-behavioral pediatrics:
Expert consult-online and print. eds. W. Carey, A. Crocker, E. Elias, H. Feldman and W.
Coleman. 4th ed (Philadelphia, PA: Elsevier Health Sciences), 811-827.

Rodriguez-Muioz, A., Antino, M., Ruiz-Zorrilla, P, and Ortega, E. (2021). Positive
emotions, engagement, and objective academic performance: a weekly diary study.
Learn. Individ. Differ. 92:102087. doi: 10.1016/.1indif.2021.102087

Roth, G., and Benita, M. (2023). “Integration versus minimization of emotional
experiences: addressing adaptive emotion regulation” in The Oxford handbook of self-
determination theory. ed. R. Ryan. Ist ed (New York, NY: Oxford University Press),
200-214.

Russell, J. (1980). A circumplex model of affect. J. Pers. Soc. Psychol. 39, 1161-1178.
doi: 10.1037/h0077714

Russell, J. (2003). Core affect and the psychological construction of emotion. Psychol.
Rev. 110, 145-172. doi: 10.1037/0033-295X.110.1.145

Ryan, R., and Deci, E. (2001). On happiness and human potentials: a review of
research on hedonic and eudaimonic well-being. Annu. Rev. Psychol. 52, 141-166. doi:
10.1146/annurev.psych.52.1.141

Ryan, R., and Deci, E. (2017). Self-determination theory: Basic psychological needs
in motivation, development, and wellness. Ist ed. New York, NY: The Guilford Press.

Ryan, R., and Deci, E. (2020). Intrinsic and extrinsic motivation from a self-
determination theory perspective: definitions, theory, practices, and future directions.
Contemp. Educ. Psychol. 61:101860. doi: 10.1016/j.cedpsych.2020.101860

Schutte, N., and Malouff, J. (2021). Basic psychological need satisfaction, affect and
mental health. Curr. Psychol. 40, 1228-1233. doi: 10.1007/s12144-018-0055-9

Schutz, P, and Pekrun, R. (2007). Emotion in education. Ist ed. Burlington, MA:
Elsevier Academic Press.

Shang, Z., Lv, ], Jiang, T., Chen, X., and Luo, Y. (2024). Autonomous motivation
sustains the happiness from prosocial behavior. Motiv. Sci. 10, 100-109. doi: 10.1037/
mot0000319

Shi, Y., Lin, Y., and Yu, Z. (2024). The effects of need satisfaction on active academic
procrastination and the mediating roles of academic buoyancy and self-regulated
learning. Curr. Psychol. 43,21096-21109. doi: 10.1007/s12144-024-05916-7

Shiota, M., Sauter, D., and Desmet, P. (2021). What are ‘positive’ affect and emotion?
Curr. Opin. Behav. Sci. 39, 142-146. doi: 10.1016/j.cobeha.2021.03.007

Steiger, J. (2007). Understanding the limitations of global fit assessment in structural
equation modeling. Personal. Individ. Differ. 42, 893-898. doi: 10.1016/j.
paid.2006.09.017

Tang, M., Wang, D., and Guerrien, A. (2021). The contribution of basic psychological
need satisfaction to psychological well-being via autonomous motivation among older
adults: a cross-cultural study in China and France. Front. Psychol. 12:734461. doi:
10.3389/fpsyg.2021.734461

The Jamovi Project (2023). Jamovi (Version 2.3.28) [Computer software]. Jamovi.
Available at: https://www.jamovi.org (Accessed January 27, 2025).

Urdan, T., and Kaplan, A. (2020). The origins, evolution, and future directions of
achievement goal theory. Contemp. Educ. Psychol. 61:101862. doi: 10.1016/j.
cedpsych.2020.101862

Vaculikova, J. (2021). Coping strategies and academic motivation: the mediating effect
of achievement emotions. Int. J. Psychol. Psychol. Ther. 21, 363-378.

Vansteenkiste, M., Soenens, B., and Ryan, R. (2023). “Basic psychological needs
theory: a conceptual and empirical review of key criteria” in The Oxord handbook of
self-Determimation theory. ed. R. Ryan. Ist ed. (New York, NY: Oxford University
Press), 84-123.

Wang, Y., Jiang, G., Yao, Z., and Liu, L. (2024). The influence of teacher-student
relationship on Chinese high school students' academic motivation for the ideological
and political subject: the mediating role of academic emotions. Front. Psychol.
14:1329439. doi: 10.3389/fpsyg.2023.1329439

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1519454
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3389/fpsyg.2021.683012
https://doi.org/10.3390/su15031970
https://doi.org/10.1186/s12909-020-01995-9
https://doi.org/10.1080/10494820.2020.1821716
https://doi.org/10.1080/13562517.2019.1623775
https://doi.org/10.1080/01443410.2019.1659939
https://doi.org/10.1007/s10734-022-00977-8
https://doi.org/10.1007/s10734-022-00977-8
https://doi.org/10.1007/s10459-012-9354-3
https://doi.org/10.1080/23311886.2023.2275441
https://doi.org/10.1007/s12144-020-00671-x
https://doi.org/10.3389/fpsyg.2022.1031912
https://doi.org/10.3389/fpsyg.2024.1357936
https://doi.org/10.6018/analesps.30.3.199361
https://doi.org/10.1002/jee.20293
https://doi.org/10.1007/s10902-017-9874-x
https://doi.org/10.3390/su12062531
https://doi.org/10.1007/s10984-022-09431-z
https://doi.org/10.11591/ijere.v12i4.25254
https://doi.org/10.11591/ijere.v12i4.25254
https://doi.org/10.15443/RL3326
https://www.statmodel.com/
https://doi.org/10.4103/2277-9531.112698
https://doi.org/10.1007/s12646-021-00617-8
https://doi.org/10.53967/cje-rce.v45i3.5293
https://doi.org/10.1111/eje.12277
https://doi.org/10.1207/S15326985EP3702_4
https://doi.org/10.1016/j.lindif.2021.102087
https://doi.org/10.1037/h0077714
https://doi.org/10.1037/0033-295X.110.1.145
https://doi.org/10.1146/annurev.psych.52.1.141
https://doi.org/10.1016/j.cedpsych.2020.101860
https://doi.org/10.1007/s12144-018-0055-9
https://doi.org/10.1037/mot0000319
https://doi.org/10.1037/mot0000319
https://doi.org/10.1007/s12144-024-05916-7
https://doi.org/10.1016/j.cobeha.2021.03.007
https://doi.org/10.1016/j.paid.2006.09.017
https://doi.org/10.1016/j.paid.2006.09.017
https://doi.org/10.3389/fpsyg.2021.734461
https://www.jamovi.org
https://doi.org/10.1016/j.cedpsych.2020.101862
https://doi.org/10.1016/j.cedpsych.2020.101862
https://doi.org/10.3389/fpsyg.2023.1329439

Gonzalez-Arias et al.

Watson, D., Clark, L., and Tellegen, A. (1988). Development and validation of brief
measures of positive and negative affect: the PANAS scales. J. Pers. Soc. Psychol. 54,
1063-1070. doi: 10.1037/0022-3514.54.6.1063

Wu, H,, Li, S., Zheng, J., and Guo, J. (2020). Medical students’ motivation and
academic performance: the mediating roles of self-efficacy and learning engagement.
Med. Educ. Online 25, 1-9. doi: 10.1080/10872981.2020.1742964

Frontiers in Psychology

11

10.3389/fpsyg.2025.1519454

Yang, K., Zeng, Y., Tong, L., Hu, Y., Zhang, R,, Li, Z., et al. (2023). Extremely negative
emotion interferes with cognition: evidence from ERPs and time-varying brain network.
J. Neurosci. Methods 396:109922. doi: 10.1016/j.jneumeth.2023.109922

Zhou, S., Hiver, P, and Al-Hoorie, A. (2023). Dynamic engagement: a longitudinal
dual-process, reciprocal-effects model of teacher motivational practice and L2 student
engagement. Lang. Teach. Res. 1-29. doi: 10.1177/13621688231158789

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1519454
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1080/10872981.2020.1742964
https://doi.org/10.1016/j.jneumeth.2023.109922
https://doi.org/10.1177/13621688231158789

	Academic performance, self-reported motivation, and affect in higher education: the role of basic psychological need satisfaction
	1 Introduction
	2 Methods
	2.1 Subjects
	2.2 Instruments
	2.3 Procedure
	2.4 Data analysis

	3 Results
	3.1 Description of study variables
	3.2 Comparisons between the most motivating courses and the least motivating courses
	3.3 Correlations between study variables
	3.4 Structural model of basic psychological need satisfaction, affect, self-reported motivation, and academic performance
	3.5 Standardized direct, indirect and total effects

	4 Discussion
	5 Limitations and projections
	6 Conclusion

	References

