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ABSTRACT

Self-regulation of learning comprises a multifactorial process in which students achieve specific educational
goals. This work aims to determine the cross-national measurement equivalence of the Self-Regulation
of Learning Processes Inventory in university students in South America. It is a descriptive, quantitative,
psychometric, and cross-sectional study, with 762 students from public universities in Ecuador (n = 370), Peru
(n=202), and Venezuela (n = 190), selected through an intentional non-probabilistic sampling. The factor analysis
of the inventory confirmed a hierarchical factor structure with three first-order factors and one general second-
order factor. It should be noted that the inventory is invariant based on the country of origin of the participants,
in addition, it converges with a measure of academic self-efficacy and adequate internal consistency between
its items. Additionally, it is positioned as a valid and reliable instrument for the evaluation and measurement of
academic self-regulation processes for samples of university students from the participating countries.

Equivalencia de medida transnacional del Inventario de Procesos de
Autorregulacion del Aprendizaje en universitarios de Ecuador, Peri y Venezuela

RESUMEN

La autorregulacion del aprendizaje comprende un proceso de orden multifactorial en el que los estudiantes
alcanzan metas educativas especificas. Este trabajo tiene por objetivo determinar la equivalencia de medida
transnacional del Inventario de Procesos de Autorregulacion del Aprendizaje en universitarios de América
del Sur. Es un estudio descriptivo, cuantitativo, psicométrico y transversal, que cont6d con 762 estudiantes de
universidades publicas de Ecuador (n = 370), Pert (n = 202) y Venezuela (n = 190), seleccionados por medio de
un muestreo de tipo no probabilistico intencional. El analisis factorial del inventario confirm6 una estructura
factorial jerarquica con tres factores de primer orden y uno general de segundo orden. Cabe indicar que el
inventario es invariante basado en el pais de origen de los participantes, ademas, converge con una medida de
autoeficacia académica y adecuada consistencia interna entre sus items. Adicionalmente, se posiciona como
un instrumento valido y confiable para la evaluacién y medicion de los procesos de autorregulacion académica
para muestras en estudiantes universitarios de los paises participantes.
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Within the university academic context, self-regulated lear-
ning (SRL) constitutes a cognitive mechanism through which
students consciously engage with their own educational proces-
ses, encompassing a multifactorial array of cognitive, affective,
and motivational strategies aimed at achieving academic goals
(Panadero & Alonso, 2014; Regatto- Bonifaz et al., 2023; Vite-
ri-Miranda et al., 2024; Zimmerman, 2013), thereby enabling a
commitment to their own formation (Koivuniemi et al., 2017).

Despite its recognized significance, SRL encounters consi-
derable challenges in the contemporary university landscape,
including the educational realities of the Latin American region.
The transition to higher education often exposes students to hei-
ghtened levels of independence, leading to difficulties for those
who lack robust self-regulatory skills (Mascia et al., 2023; Rega-
tto-Bonifaz et al., 2023). Furthermore, the proliferation of digital
technologies and online learning environments has profoundly
transformed educational dynamics, presenting new obstacles
to self-regulation and academic self-efficacy (Regatto-Bonifaz
& Viteri-Miranda, 2023; Tamannaeifar & Arbabi Ghohroudi,
2023), necessitating adaptations within the educational system
to cultivate more autonomous and flexible learning environ-
ments that simultaneously enhance student interest, satisfaction,
and overall well-being (Santillan-Garcia et al., 2025).

Rooted in the socio-cognitive model (Barboza & Miranda,
2017), SRL 1is underpinned by a) the tenets that students are
active agents in constructing their objectives and meanings,
influenced by their internal cognitive systems and the external
environment; b) that individuals actively monitor and regulate
the cognitive, motivational, and behavioral facets of their lear-
ning; c) that student actions are shaped by both individual fac-
tors (biological, emotional, and cognitive) and contextual ele-
ments; and d) that students evaluate their learning objectives,
monitor their behaviors and cognitive processes, and leverage
these evaluations to regulate their learning (Zimmerman, 2002),
underscoring the importance of not only instructional strategies
focused on knowledge dissemination but also student agency in
acquiring that knowledge (Berrio-Quispe et al., 2023).

Furthermore, SRL represents a process for developing cog-
nitive, attitudinal, and procedural competencies essential for
achieving academic objectives (Fernandez et al., 2024). This
process follows a cyclical sequence involving planning (objec-
tive setting), execution (self-control and self-observation pro-
cesses), and evaluation (self-reflection). Within this framework,
a salient issue is the scarcity of research on SRL within the
university student population in Latin America. While certain
studies address the relationship between SRL and academic
self-efficacy (Araya et al., 2022; Regatto-Bonifaz et al., 2023),
feedback and formative assessment (Fraile et al., 2020; Hernan-
dez Rivero et al., 2021), and academic performance (Valien-
te-Barroso et al., 2020), a critical challenge remains the limited
availability of measurement instruments that are adequately
calibrated and adapted to the specific populations of interest,
accounting for potential sources of variation, particularly cultu-
ral factors, place of origin or residence, and other relevant con-
textual influences that may affect the interpretation of results
derived from these measures.
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Inventory of Learning Self-Regulation Processes assessment
and psychometric limitations

Within the regional context, the scarcity of available mea-
sures to assess SRL, encompassing both the limited catalog of
instruments and their adaptation and validation, presents a sig-
nificant challenge to evaluating this phenomenon. Despite these
limitations, the Inventory of Learning Self-Regulation Proces-
ses (ILSRP) stands out as one instrument utilized in this set-
ting. Initially developed in Barcelona, Spain, among university
students (Rosario et al., 2014), the ILSRP employs a 12-item
questionnaire across three factors: (a) planning, involving the
establishment of strategic goals; (b) execution, encompassing
the implementation of these strategies and the monitoring of
progress; and (c) evaluation, entailing the review of perfor-
mance and adjustment of methods to enhance learning. Several
studies in the region have incorporated the ILSRP in assess-
ments of SRL and its interaction with other academic attribu-
tes, such as general self-efficacy (Covarrubias-Apablaza et al.,
2019), attitudes towards statistics (Regatto-Bonifaz & Vite-
ri-Miranda, 2024), and overall self-regulation of learning (Luna
Vargas & Alvarez Becerra, 2020), highlighting its frequent use
and indicating its value in analyzing other processes and attri-
butes within the field of education.

However, the ILSPR faces limitations in the exploration
of its psychometric properties, hindering the advancement of
future empirical research. A primary challenge lies in identi-
fying the optimal model fit for evaluating university student
populations. For instance, the original report of the measure
(Rosario et al., 2014) presented a three-dimensional correlated
or oblique factor structure; however, this proposition is largely
conjectural, as it did not undergo an internal validity analysis
for confirmation. Subsequently, a bifactor model with a general
factor (GF) and three specific factors (SF) was proposed among
Chilean university students (Bruna et al., 2017), incorporating
confirmatory factor analysis (CFA) with findings of acceptable
fit, as well as internal consistency. More recently, a hierarchi-
cal structure with the original three first-order factors and a
global second-order factor was proposed. This model exhibited
improved evidence of fit, as similar results were corroborated
in university students from Mexico (Gonzalez Franco, et al.,
2023) with adequate internal consistency values, as well as
from Ecuador (Viteri-Miranda et al., 2024), which also inclu-
ded an adequate report of internal consistency and a slight and
moderate convergence with measures of academic self-efficacy,
being this one of the most complete studies in the psychometric
analysis of the ILSRP.

Based on this evidence, it is observed that the diversity of
factorial models suggests that the diversity between countries
(whether origin, residence, others) of the university population
may be a source of variability that affects the measure. It is
generally known that the culture associated with instruction
processes between nations affects the variability of SRL (Man-
chado Porras & Hervias Ortega, 2021), but not specifically at
the level of measures. Based on this, the analysis of the impact
of residence needs to be analyzed, given that this criterion is
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widely collected in transcultural validity studies as an element
to overcome in psychometric studies (Jonason et al., 2020;
Moreta-Herrera et al., 2024; Zemojtel-Piotrowska et al., 2018).
In this sense, to consider a more general adjustment model of
the ILSRP, it is necessary to carry out multi-country order stu-
dies in which the measurement equivalence (ME) is analyzed.

Establishing ME as a psychometric property is critical to
ascertaining whether nationality (residence or birth) influences
the formation of a consistent measurement model across diffe-
rent groups. This is particularly relevant in South American
countries like Ecuador, Peru, and Venezuela, given their exten-
sive commercial and social ties, shared language, and cultural
proximity. Considering the historical and ongoing connections
between these nations, including Venezuela’s previous member-
ship in the Andean Community of Nations (CAN), and their geo-
graphical proximity within the continent’s northwestern region,
ME testing becomes essential. Furthermore, these countries
share a significant population of university students and a nota-
ble prevalence of learning-related challenges (Davila Moran et
al., 2022; Guerrero & Espejo, 2024; Verdezoto et al., 2018).

Without ME assessment, comparing student groups from
these nations becomes problematic due to the absence of a com-
mon measurement standard, potentially leading to inaccurate
interpretations stemming from model misfit rather than actual
group differences (Asparouhov & Muthén, 2014; Moreno-Mon-
tero et al., 2023), thereby introducing structural bias (Van de
Vijver & Tanzer, 2004). Therefore, testing for ME would faci-
litate the establishment of a specific multi-country fit model for
the ILSRP, determining if the country of residence is a factor of
variability in the measure. This, in turn, would enable compara-
tive research between national groups within the SRL context,
fostering a shared and reliable measurement instrument for this
student segment.

The current study

The ILSRP is a widely used instrument for assessing accul-
turation internationally. However, its model fit remains a sub-
ject of scholarly debate, with no clear consensus on the optimal
representation. Various models proposed and tested in diffe-
rent countries require further validation. Therefore, examining
internal validity through cross-national comparative studies,
employing ME, is crucial to determine whether country of resi-
dence influences structural configurations. It is hypothesized
that residency does not alter the underlying structure, and any
observed differences are external, related to the unique charac-
teristics of the respective groups.

The objectives are: (a) to confirm the internal structure of the
ILSRP within university student samples from Ecuador, Peru,
and Venezuela; (b) to determine the extent of measurement
equivalence (ME) of the ILSRP across the national groups; (c)
to evaluate the validity of the ILSRP based on its relationship
with academic self-efficacy; and (d) to ascertain the reliability
of the ILSRP within each national group. Correspondingly, it
is hypothesized that the ILSRP will demonstrate a hierarchical
factor structure in the samples from Ecuador, Peru, and Vene-
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zuela (H1), exhibit invariant measurement properties across the
national study groups (H2), display convergent validity with
measures of academic self-efficacy (H3), and possess adequate
reliability both overall and within each national group (H4).

Method
Design

The study is descriptive, psychometric, and cross-sectional
(Ato et al., 2013), analyzing ME based on the country concer-
ning the ILSRP among university students in Ecuador, Peru,
and Venezuela.

Participants

The research consisted of 762 students from public univer-
sities in Ecuador (n = 370; 76% women) with an average age of
M =259 years (SD =7.1), enrolled at the State University of
Milagro and the University of Guayaquil, Peru (n = 202; 45%
women) with an average age of M = 21.7 years (SD = 5.7), enro-
lled at the National University of the Center of Peru; and Vene-
zuela (n = 190; 63% women) with an average age of M =327
years (SD = 14.7), enrolled at the Central University of Vene-
zuela. In the Ecuador group, 66% belong to the urban sector and
34% to the rural sector. In the Peru group, 72% live in the urban
sector and the remaining 28% in the rural sector. In the Vene-
zuela group, 94% reside in the urban sector and the remaining
6% in the rural sector.

For the selection of the target group for the study, a non-pro-
babilistic intentional sampling method with inclusion criteria
was applied. In this regard, the following was considered: a)
being of legal age; b) being enrolled in the year the study was
conducted (2023); ¢) regularly attending classes; and d) volun-
tarily participating in the study.

Instruments

Inventory of Learning Self-Regulation Processes (ILSRP;
Rosario et al., 2014) using the adapted Chilean version (Bruna
et al., 2017). This instrument comprises 12 items distributed
across three dimensions: planning (items 1-3), execution (items
4-7), and evaluation (items 8-12), with responses recorded on
a five-point Likert scale ranging from 1 = Strongly Disagree
to 5= Strongly Agree. The adapted Chilean version demons-
trated adequate internal consistency with a Cronbach’ alpha of
.87 (Bruna et al., 2017), while the Ecuadorian validation revea-
led a hierarchical factor structure with three first-order factors
and a second-order general factor, exhibiting robust fit indices
(*=116.4; p <.001; df = 53; ¥*/df = 2.2; CF1 = .999; TLI = .999;
SRMR =.022; RMSEA = .046 [.035 - .057]) and high internal
consistency (o = .94; Viteri-Miranda et al., 2024).

The Scale of Specific Perceived Self-Efficacy for Academic
Situations (EAPESA; Palenzuela, 1983) adapted to Spanish by
Dominguez-Lara (2014) and Garcia-Fernandez et al. (2010), and
further adapted for the Ecuadorian context by Moreta-Herrera
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et al. (2021). The EAPESA consists of nine items assessing per-
ceived academic self-efficacy, utilizing a four-point Likert scale
(1 = Never to 4 = Always). Although normative values are not
available for specific countries, higher scores are indicative of
greater perceived academic self-efficacy (Palenzuela, 1983).

The Ecuadorian adaptation demonstrated high internal con-
sistency with o = .89 and temporal stability also » = .87, with con-
firmatory factor analysis supporting a unifactorial model with
adequate fit indices (y>*= 107.6; p <.001; df'=27; ¥*/df=3.99;
CFI=.999; TLI=.999; SRMR = .039; RMSEA =.073 [.058 -
.087]) and strong internal consistency (o = .91; Moreta-Herrera
et al., 2021).

Procedure

This research endeavor involved the participation of 762
students drawn from three South American universities loca-
ted in Ecuador, Peru, and Venezuela, representing the acade-
mic disciplines of Psychology, Education, and Social Work. The
instrument was sent to an average of 400 students per country
participating in the study, of which a total of 762 cases were
answered globally and after 34 were excluded. Prior to data
collection, authorization was secured from the academic coor-
dinators of the aforementioned disciplines within the respective
institutions, granting the research team access to classrooms for
the purpose of inviting student participation in the study. Poten-
tial collaborators were comprehensively briefed regarding the
project’s aims, objectives, and their designated responsibilities
within the research framework.

Data acquisition was conducted entirely online via Google
Forms during the period spanning May to December 2023. Prior
to engaging with the survey, all participants were required to
complete an informed consent form, affirming their voluntary
agreement to participate. Subsequent to this initial phase, data
underwent a rigorous cleaning process, involving the removal
of 34 cases that failed to meet pre-established inclusion criteria
or exhibited incomplete assessment responses. It is pertinent to
emphasize that all research activities adhered strictly to the esta-
blished research protocols, ethical codes stipulated by the partici-
pating universities, and the tenets of the Declaration of Helsinki
concerning research involving human subjects. Following data
collection and refinement, statistical analyses were performed in
accordance with the research objectives, hypotheses were tested,
and comprehensive research reports were prepared. The com-
plete dataset utilized in this research is publicly accessible for
further analysis and utilization via the Open Science Framework
repository at the following URL: https:/osf.io/rx3ba

Data analysis

The statistical analysis was conducted following a structu-
red, multi-stage approach. Initially, a preliminary item analysis
of the ILSRP was performed to elucidate the individual beha-
vior of each item, employing descriptive statistics including the
arithmetic mean (M), standard deviation (SD), skewness (gl),
and kurtosis (g2). The assumption of univariate normality was
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assessed based on gl and g2 values, with compliance determi-
ned when values did not exceed a threshold of approximately
~1.5 (Ferrando y Anguiano-Carrasco, 2010). Furthermore, mul-
tivariate normality was evaluated using Mardia’s test (1970),
where non-significant results (p > .05) for skewness and kur-
tosis were indicative of meeting the assumption. Depending on
the fulfillment of these normality assumptions, robust estima-
tors were considered for subsequent factor analyses.

The second phase involved a CFA of the ILSRP, utilizing a
polychoric correlation matrix and a weighted least squares mean
and variance adjusted (WLSMV) estimator. This estimation
method was selected due to the categorical or ordinal nature of
the items and the observed lack of multivariate normality (Li,
2016). Model fit was evaluated based on a range of indices inclu-
ding the chi-square (%), normed chi-square (y*/df), standardized
root mean square residual (SRMR), Tucker-Lewis index (TLI),
comparative fit index (CFI), and root mean square error of
approximation (RMSEA). Item loadings (A) were also examined
to assess the consistency of items within the fitted model. Accep-
table model fit was determined by a non-significant y* (p > .05)
or a y*/df ratio less than 4, CFI and TLI values exceeding .95,
SRMR and RMSEA values below .08, and factor loadings grea-
ter than .4 (Byrne, 2008; Brown, 2015; Moreno-Montero et al.,
2023; Wolf et al., 2013; Yang-Wallentin et al., 2010).

Subsequently, ME across countries of residence was inves-
tigated through a multigroup CFA (MG-CFA) employing the
WLSMV estimator. Initially, CFAs were conducted indepen-
dently for each country (baseline model), and differences in y?
(Ay*) were compared to establish similarity across groups via
ANOVA, expecting non-significance (p >.05). Subsequently,
the model was subjected to progressively restrictive constraints
on factor loadings (weak invariance), intercepts (strong inva-
riance), and residuals (strict invariance), while assessing the
variability (A) of fit indices (%, CFI, and RMSEA) at each stage
to determine the level of ME (Asparouhov & Muthén, 2014;
Brown, 2015; Jonason et al., 2020; Moreta-Herrera et al., 2022).
Acceptable tolerance for ME was defined as non-significant
changes in x* and minimal variation in fit indices (ACFI > -.01;
ARMSEA < .01 (Chen, 2007).

The third component focused on validity based on relations-
hips with other variables. Specifically, the relationship with
academic self-efficacy (EAPESA) was examined, given the
previously reported associations (Regatto-Bonifaz et al., 2023).
Pearson’s correlation coefficients () were calculated for each
group, with values exceeding .2 (r > .2) considered indicative of
relevant convergent validity (Ferguson, 2016).

Finally, the fourth component involved calculating reliabi-
lity based on the internal consistency of the scores using the
Omega coefficient (o; McDonald, 1999) and its 95% confidence
intervals. This analysis was conducted for the overall sample,
as well as for each factor within the measure and stratified by
participants’ countries. Values of o exceeding .7 (0 > .7) were
considered indicative of adequate reliability.

All analyses were performed using the R programming lan-
guage, version 4.1.1 (R Core Team, 2022) and relevant packages
like foreign, MVN, lavaan, MBESS and semTools.
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Results
Preliminary analysis of the items

Table 1 presents the performance of the items from the
ILSRP classified by countries. In general, it is observed across
the groups that the reported means of each item are homoge-
neous, ranging from M(item 6)=3.66, SD=1.27, and M(i-
tem 2) =3.98, SD = 1.33 for participants from Ecuador; M(i-
tem 7) =3.38, SD =1.04, and M(item 4)=3.77, SD = 1.11 for
Peru; and M(item 7)=3.31, SD = 1.26, and M(item 2) = 3.88,
SD = 1.33 for participants from Venezuela. Regarding the dis-
tribution and the assumption of univariate normality of the
items, it is observed that in all cases across all groups, none
of the results for gl and g2 exceed the ranges of ~ 1.5. Thus,
it can be inferred that the distribution at the univariate level
is normal; however, when contrasting multivariate normality, it
is observed that all products resulting from Mardia’s test show
statistical significance (p < .05), indicating that the distribution
at the multivariate level is not normal.

The reported evidence underscores the necessity of emplo-
ying robust estimation methods when conducting latent varia-
ble analyses such as CFA, given the ordinal nature of the items
and the absence of multivariate normality.

Confirmatory factor analysis

As depicted in Figure 1, the factorial structure of the ILSRP
was examined through a hierarchical factor model, comprising
three first-order factors —planning, execution, and evaluation—
and a general second-order factor encompassing both the factors
and the measure’s items. Furthermore, the fit indices demons-
trate acceptable levels of model fit (y*/df < 4; CF1 and TLI > .95;
SRMR and RMSEA < .08). Observed factor loadings for both

Table 1
Descriptive analysis of ILSRP items classified by country
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the items and first-order factors, segmented by group (Ecuador,
Peru, and Venezuela), exhibit satisfactory values, indicating
their contribution to the explanation of variance; overall, the
fit indices for the ILSRP factorial model demonstrate adequate
scores for the samples under investigation.

Measurement equivalence analysis

Table 2 presents the ILSRP’s ME, considering participant
country of residence. Baseline group data generally indicate
adequate fit for each hierarchical model. Observed changes
(A) in absolute fit indices (y?) are not statistically significant
(p > .05) across models, suggesting group similarity. Regarding
invariance, increasing model complexity (loadings, intercepts,
residuals) results in changes (A) to ¥?, CFI, and RMSEA that
remain within acceptable tolerance thresholds (excluding ¥?).
Therefore, the ILSRP is deemed strictly invariant (CFI and
RMSEA < .01 variability across nesting levels).

Analysis of convergent validity or validity based on the
relationship with other variables

Table 3 presents the validity analysis of the ILSRP, based
on its correspondence with related constructs, specifically aca-
demic self-efficacy as measured by the EAPESA. The corre-
lations between the ILSRP components and the EAPESA are
displayed, categorized by the participants’ countries of origin.
In all instances, positive correlations were observed between
the variables of interest. The Peruvian cohort exhibited mode-
rate correlations (r > .4) between factors and the global scale,
while the Ecuadorian and Venezuelan groups showed weak
correlations (r > .2). These findings suggest convergent validity
between the ILSRP and the EAPESA among university stu-
dents from Ecuador, Peru, and Venezuela.

Ttems Ecuador Peru Venezuela
M SD g g M SD g Jod M SD g g

Item 1 3.83 1.31 -1.18 0.25 3.58 1.11 -0.99 0.18 3.74 1.4 -0.89 -0.56
Item 2 3.98 1.33 -1.35 0.6 374 1.19 -0.99 0.19 3.88 1.33 -1.15 0.12
Item 3 39 1.31 -1.2 0.28 3.57 1.13 -0.74 -0.17 3.59 1.29 -0.73 -0.57
Item 4 3.92 1.27 -1.31 0.68 3.77 1.11 -1.15 0.75 3.76 1.32 -1.03 -0.1
Item 5 3.79 1.25 -1.15 0.37 3.65 1.09 -1.07 0.6 3.68 1.2 -0.74 -0.31
Item 6 3.66 1.27 -0.91 -0.19 3.59 1.04 -0.86 0.28 3.62 1.21 -0.89 -0.13
Item 7 3.78 1.22 -1.13 0.39 3.38 1.04 -0.62 -0.15 3.31 1.26 -0.32 -1.01
Item 8 3.91 1.31 -1.21 0.29 3.58 1.11 -0.7 -0.19 3.59 1.33 -0.71 -0.71
Item 9 3.94 1.29 -1.34 0.66 375 111 -1.11 0.68 3.69 1.24 -0.84 -0.32
Item 10 3.88 1.31 -1.25 0.41 3.58 1.1 -0.93 0.22 3.69 1.29 -0.91 -0.28
Item 11 3.77 1.25 -1.03 0.09 3.54 1.06 -0.75 0.01 3.42 1.27 -0.47 -0.85
Ttem 12 378 1.29 -1.08 0.11 35 1.12 -0.75 -0.21 3.43 1.29 -0.52 -0.87
Mardia 3541.44™  89.4™ 1289.14™"  30.83™ 1139.81"  28.14™

Note. M = arithmetic mean; SD = standard deviation; g/ = skewness; g2 = kurtosis.
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Figure 1
Confirmatory factor analysis of the ILSRP
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Note. y*: Chi square, x*/df: Normed chi square; SRMR; Standardized root mean square residual; CFI: Comparative fit index; TLI: Tucker-Lewis
index; RMSEA: Root mean square error of approximation; 7: Pearson correlation coefficient; P: planning; Ex.: execution; Ev.: evaluation; IL-
SRP: Inventory of Learning Self-Regulation Processes. The reported values of the factorial loadings represent, from left to right, the samples

from Ecuador, Peru, and Venezuela.

Table 2

Measurement equivalence analysis of the ILSRP

Restrictions v CFI RMSEA Ay? ACFI ARMSEA
Base Line - Ecuador (53) 131.99 .997 996 - - -
Base Line - Peru (53) 197.01 981 976 - - -
Base Line - Venezuela (53) 125.94 984 981 - - -
Configural (159) 56.64 991 .083 - - -
Metric (177) 7471 992 .074 23.99 .001 .008
Scalar (241) 297.58 .989 .073 12211 .003 .001
Strict (249) 949.03 .985 .083 17.65" .004 .01

Note. ¥*: Chi-square; CFI: Comparative fit index; RMSEA: Root means square error of approximation; A: change.

" p<.05, ¥** p < 001.
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Table 3

Validity analysis of the IPAA based on the relationship with academic self-efficacy
Factors Ecuador Peru Venezuela
Planning 36 43" 28"
Execution 4 46 36"
Evaluation .39° 45" 38"
ILSRP .39" A7 37

"p<.0l

Table 4

Internal consistency analysis of the ILSRP classified by country

Factors Ecuador (o, IC95%) Peru (o, 1C95%) Venezuela (w; 1C95%)
Planning .94 [.91 - .95] .89 [.85-.92] .88 [.84 - .92]
Execution 94 [.93 - .96] 92 [.89 - .94] .87 [.82 - 91]
Evaluation .94 [.93 - .96] .94 [.91 - .95] .92 [.89 - .94]
ILSRP 98 [.97 - .99] 97 [.96 - .98] .96 [.94 - 97]

Note. »: McDonald coefficient; 95%; CI: 95% confidence intervals.

Internal consistency analysis

Table 4 presents the internal consistency of the ILSRP items
among students from Ecuador, Peru, and Venezuela, classified
by country. It is observed that in all three countries, both the
constitutive factors and the overall scale of the ILSRP have
reliability exceeding o > .8, which is considered adequate inter-
nal consistency for the items, providing evidence of their inde-
pendent use and relevance in these three countries.

Discussion

The present investigation sought to validate the internal fac-
torial structure and overall validity of the ILSRP among uni-
versity students from Ecuador, Peru, and Venezuela, employing
EM techniques, and further examining the internal consistency
of its constituent items.

The results robustly confirmed the hypothesized hierarchi-
cal factorial model, comprising three first-order factors subsu-
med under a single, overarching second-order general factor,
within the student populations of all three nations. This sug-
gests that the ILSRP, as administered, retains its original struc-
tural characteristics and, moreover, encompasses a global scale
as previously postulated. Noteworthy is the divergence of these
findings from earlier studies conducted with Spanish and Chi-
lean students (Bruna et al., 2017; Rosario et al., 2014), which
favored models with correlated factors, whereas the current
research lends support to a more recent proposition advocating
the aforementioned hierarchical model in university students
from Mexico and Ecuador (Gonzalez Franco et al., 2023; Vite-
ri-Miranda et al., 2024), positioning it as a more representative
model within the broader university student demographic, even
accommodating a global assessment scale.

Furthermore, the ME, trough the AFC-MG, revealed strict
factorial invariance, indicating that the factorial configuration
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of the ILSRP is equivalent or invariant across the student popu-
lations of the three countries, implying that national differences
do not systematically affect item interpretation and therefore
do not appear to constitute a significant source of measurement
variability. Consequently, the ILSRP exhibits potential utility
in cross-national comparative studies, suggesting that obser-
ved variations in the assessed attribute are likely attributable
to genuine group characteristics rather than discrepancies in
item comprehension (Asparouhov & Muthén, 2014; Jonason et
al., 2020; Moreno-Montero et al., 2023; Moreta-Herrera et al.,
2024; Zemojtel-Piotrowska et al., 2018). While these findings
represent a significant advancement in the psychometric eva-
luation of the instrument and pioneering the application of ME
for assessing its psychometric properties, they warrant cautious
interpretation due to the absence of directly comparable prior
research. Nevertheless, the evidence strengthens the case for
the hierarchical model as the optimal fit for the ILSRP within
the university student population of the region.

The observed positive correlation between SRL and acade-
mic self-efficacy, assessed via the EAPESA, while moderate in
Peru and slight in Ecuador and Venezuela, initially supports the
convergent validity of the SRL measurement, corroborating the
interrelation of these constructs across nationalities, contrary
to findings in Flores Araya et al. (2022) and Regatto-Bonifaz et
al. (2023). However, the variation in correlation strength across
the three countries suggests a contextual influence on the rela-
tionship between SRL and self-efficacy, lending credence to the
potential impact of cultural factors on SRL (Manchado Porras
& Hervias Ortega, 2021), which acts as a modulating variable
requiring further investigation.

Furthermore, the ILSRP exhibited satisfactory internal con-
sistency across factors and countries, affirming its reliability as
a measurement instrument and replicating findings from prior
instrumental studies (Bruna et al., 2017; Gonzalez Franco et al.,
2023; Viteri-Miranda et al., 2024). The consistency ensures the
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dependable and reliable scoring of the ILSRP, bolstering its utility
in identifying and evaluating SRL processes. Practically, the vali-
dated and reliable instrument will contribute to future research
by solidifying the construct of SRL and identifying the optimal
method to assess it in diverse student populations. The tool can
then be used to identify, assess, and target SRL in university stu-
dents across diverse cultural backgrounds, promoting the incor-
poration of this perspective into future educational interventions.

Limitations

This study’s conclusions regarding the factor structure of the
ILSRP are limited by its exclusive focus on university students
from three South American countries. Therefore, findings may
not be generalizable to other educational demographics, such as
adolescents, or to populations in countries not included in the
research. Future instrumental studies of the ILSRP should con-
sider these limitations to broaden the scope and applicability of
the findings.

Conclusions

This study provides evidence supporting the validity and
reliability of the ILSRP within university settings in Ecuador,
Peru, and Venezuela. The demonstration of cross-national mea-
surement invariance confirms the ILSRP as a suitable instrument
for international comparative research involving university stu-
dent populations, enabling more precise and reliable cross-cultu-
ral comparisons. Furthermore, the apparent absence of cultural
variability within the measure’s factorial structure suggests inter-
nal stability. The positive interaction between academic achieve-
ment and academic self-efficacy underscores the instrument’s
relevance in educational contexts and its potential to inform
improved teaching and learning strategies. Future research can
leverage these findings to further explore learning self-regulation
and its determinants across diverse educational landscapes.
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