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Abstract

In the context of digital transformation, teachers” information literacy has become a key
factor for critical and effective teaching. This study seeks to determine its assessment and
strengthening through a training intervention based on the Flipped Classroom model
with a Massive Open Online Course (MOQOC), supported by the DigComp Framework.
To this end, a quasi-experimental pre-test—post-test design with a single group was used,
complemented by comparative and correlational analyses according to sociodemographic
variables. The study involved 810 primary school teachers from the Lambayeque region
of Peru, considering sociodemographic variables such as age, gender, educational level,
teaching experience, UGEL, and geographic area. It was found that teacher training based
on the Flipped Classroom model with MOOC produced a statistically significant improve-
ment in teachers’ information and digital literacy skills, evidenced by the increase in the
post-test compared to the pre-test and confirmed by the Wilcoxon test (p < 0.05). It is con-
cluded that training through Flipped Classroom with MOOC significantly strengthened
teachers’ information skills; however, sociodemographic variables influence the levels
and improvement achieved, which requires differentiated training strategies.

Keywords: assessment; information literacy; teachers; sociodemographic study;
DigComp framework

1. Introduction

The assessment of information literacy and information competence in teachers has
undergone significant evolution (Acevedo-Septlveda, 2025; Pérez-Valles & Reeves, 2023),
moving from diagnoses based on imprecise self-perceptions to models based on interna-
tional frameworks such as DigComp (Acevedo-Sepulveda, 2025; Vuorikari et al., 2022).
This improvement allows for a more objective assessment of the essential skills of infor-
mation search, analysis, and critical management needed to deal with and interact appro-
priately in a world of information, communication, and knowledge, where technology is
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a mediating factor (Barbosa-Chacon et al., 2024; Gonzalez, 2021; Mbandje et al., 2023). This
is based on the appropriation of theoretical and practical foundations linked to education,
teaching, disciplinary knowledge, teaching practice, and professional development
(Bastias-Bastias & Iturra-Herrera, 2022; Maldonado-Fuentes et al., 2020).

Recent research shows that there are wide gaps between what teachers believe they
have mastered and their actual performance, especially in tasks involving the evaluation
and verification of digital information (Nieto-Isidro et al., 2021; Reducir la brecha digital y
garantizar la proteccion en el ciberespacio, 2025; Villao & Matamoros, 2024), which has driven
the development of more rigorous instruments based on authentic performance, includ-
ing simulations and advanced digital environments (Bartolomé & Garaizar, 2022). Like-
wise, sociodemographic studies show that these competencies vary according to training,
experience, and access to technologies, reinforcing the need for differentiated training
strategies, including the use of MOOCsS as a way to strengthen teacher information literacy
(Stizer & Kog, 2024).

This scenario of accelerated digital transformation (Mejia & Mejia, 2021; Restrepo &
Gomez, 2022) has made the strengthening of teachers’ information literacy a strategic pri-
ority that responds to the demands of the fourth industrial revolution (J. S. Mendoza et al.
2025; G. K. Mendoza & Parraga, 2022). In this context, training programs based on open
virtual environments, such as MOOCs, are a notable alternative for professional develop-
ment for teachers (especially when analyzed from standardized reference frameworks
such as DigComp). In addition, recent literature shows that the level of development of
these competencies can vary depending on the sociodemographic and professional char-
acteristics of teachers, making it necessary to systematically evaluate these competencies
based on this approach.

MOOCs have established themselves as viable training strategies for professional
teacher development (Diaz, 2024), promoting self-training processes, continuous updat-
ing, and the acquisition of techno-pedagogical knowledge (Camilleri et al., 2025; Mar-
tinez-Pérez et al., 2022), as well as strengthening teachers’ awareness of the need to inte-
grate digital resources and design relevant materials for diverse educational contexts (Ar-
navut et al., 2019; Romero et al., 2023). In a broader sense, systematic evidence has shown
that teacher professional development has a positive impact on digital instructional inte-
gration and teaching practices, reinforcing the importance of sustained training processes
for strengthening teachers” digital competences (Amemasor et al., 2025). Along the same
lines, research on blended models, such as the Flipped Classroom, reveals that integrating
MOOQC:s into teacher training enhances autonomous and collaborative learning, in addi-
tion to strengthening information skills related to the analysis, use, and production of in-
formation (Yasar & Polat, 2021). Similarly, it has been shown that teachers’ repeated par-
ticipation in MOOC:s helps them to articulate the digital learning they have acquired with
their teaching practice, contributing to the progressive and sustained development of in-
formation skills that are essential for their professional performance (Lendinez et al.,
2024).

In the Peruvian context, empirical evidence confirms that MOOCs based on active
methodologies create significant improvements in teachers’ information literacy and dig-
ital literacy, particularly in the areas of navigation, search, critical evaluation, and infor-
mation processing, which are consistent with the areas identified in the DigComp Frame-
work (Fernandez-Otoya et al., 2025). This approach has been advocated by training initi-
atives that integrate MOOCs and Flipped Classroom as a way to reduce gaps in access,
analysis, and ethical management of information among teachers, gaps that tend to be
associated with professional and contextual conditions, such as teachers’ technological
proficiency, infrastructure limitations, and institutional support (Alptekin & Taneri, 2025).
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The DigCompEdu framework, derived from DigComp, which operationalizes digital
competence specifically in the teaching field, has been adopted in several countries to as-
sess and strengthen teachers’” digital competence through six dimensions: professional en-
gagement, digital resources, teaching and learning, assessment, student empowerment,
and facilitating student digital competence. Furthermore, studies based on this frame-
work have demonstrated its usefulness in establishing institutional diagnoses and design-
ing teacher training programs focused on the most deficient areas (Siizer & Kog, 2024).

With regard to sociodemographic variables, it was confirmed that older teachers
have lower levels of digital literacy and less mastery of advanced information skills, sug-
gesting that age continues to be a negative predictor in the adoption and improvement of
these skills (Dagagan, 2023). Similarly, studies indicate that a higher level of education,
especially postgraduate studies, is associated with a stronger digital profile and better
performance in the areas of information search, critical evaluation, and management
(Moreira-Choez et al., 2024; Y. Zhao et al. 2021). In terms of geographic context, there are
significant gaps: teachers working in rural areas, remote provinces, or locations with less
technological infrastructure report lower levels of information literacy due to limited
training opportunities and less developed digital ecosystems (Mustafa et al., 2024; W.
Zhao, 2024); at the national level, it has been confirmed that schools located in non-urban
areas lag significantly behind urban schools in all dimensions of information literacy (Lin
et al.,, 2023). Likewise, the findings reflect that length of service and years of experience
tend to be inversely related to information literacy, as teachers with longer careers tend to
have greater difficulty keeping up with technological advances and adopting efficient dig-
ital information assessment and management practices (Dagasan, 2023; Y. Zhao et al.
2021). Finally, comparative research shows that the combination of previous training ex-
periences, school location, and level of education directly influences teachers” ability to
build more complex information knowledge and transfer these skills to educational prac-
tice (Lin et al., 2023; Moreira-Choez et al., 2024), demonstrating that strengthening infor-
mation literacy depends not only on individual effort but also on structural conditions
and training opportunities that vary significantly among teacher groups.

Within this framework of ideas, the assessment of teachers’ information competence
and information literacy, from a sociodemographic approach and based on the DigComp
Framework, allows not only to identify performance levels, but also to generate evidence
to guide professional development policies that ensure that teachers have the necessary
skills to train critical, ethical, and competent citizens in complex digital environments.

However, despite the growing body of research on teachers” digital competence and
information literacy, there is still limited empirical evidence on training interventions that
combine the DigComp Framework, the Flipped Classroom model, and MOOC-based
learning to strengthen information literacy among in-service primary school teachers.
Moreover, few studies have analyzed how sociodemographic variables, such as age, gen-
der, educational level, teaching experience, and geographic context, are associated with
teachers’ information literacy levels and their improvement after a structured training in-
tervention, particularly in Latin American and Peruvian educational contexts.

Therefore, this study is based on the following research questions: (1) How does
teachers’ information literacy vary according to their age group? (2) Is there a relationship
between teachers’ age and their ability to improve their information literacy skills after a
training intervention? (3) Are there significant differences in teachers” information literacy
skills based on gender? (4) How does gender influence the perception and improvement
of information literacy after a training intervention? (5) What impact does the educational
level achieved by teachers have on their information literacy? (6) Is there a relationship
between the level of academic training and the improvement in information literacy after
the intervention? (7) How do years of teaching experience influence the level of
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information literacy? (8) How does geographical context influence teachers’ information
literacy skills?

Therefore, the objective of this study was to assess information competence and in-
formation literacy in primary school teachers in the Lambayeque region, based on the
DigComp Framework, and to analyze the improvement achieved after a Flipped Class-
room training intervention with MOOC according to sociodemographic variables.

2. Related Works

In this quantitative study, the DigComp Framework serves as the main conceptual
framework for assessing teachers’ information competence and information literacy. Spe-
cifically, the study focuses on the area of information and data literacy, which includes
browsing, searching and filtering information, evaluating digital content, and managing
digital resources. This framework guided the formulation of the research questions, the
design of the DigComp-based instrument, the pre-test and post-test measurement, and
the interpretation of the results according to sociodemographic variables. Therefore,
DigComp provides conceptual coherence between the theoretical foundation, the meth-
odological design, the statistical analyses, and the conclusions of the study.

The following review of related works is organized thematically around four axes:
(1) conceptual frameworks and definitions of information literacy as a fundamental di-
mension of teachers’ digital competence; (2) empirical evidence on levels of digital and
information competence in in-service teachers; (3) the influence of sociodemographic var-
iables on these competencies; and (4) training interventions based on MOOCs and active
methodologies.

Regarding the conceptual foundations of information literacy in education, Plta et
al. (2021) conceptualize it as an integral process articulating knowledge, skills, and atti-
tudes for effective information management, and document a scarcity of empirical studies
assessing these competencies in teachers, underscoring the need for research grounded in
consolidated theoretical frameworks. Trixa and Kaspar (2024) further frame information
literacy as a key competence in teacher education, emphasizing the role of information-
source selection, evaluation strategies, and perceived teaching competence in preparing
future teachers for critical and responsible information use. From an evaluative stand-
point, Lépez-Nufez et al. (2024) confirm through a systematic review in Scopus and WoS
that DigCompEdu is the most widely used framework for assessing teacher digital com-
petence, particularly in Latin America, while highlighting a lack of standardized instru-
ments for cross-country comparisons, a gap the present study addresses through its
DigComp-based instrument. Ma and Ismail (2025) corroborate this landscape through
bibliometric analyses, confirming substantial growth in the field since 2015 and identify-
ing DigComp-based assessment of teacher information literacy as an underexplored fron-
tier in Latin American contexts.

Regarding empirical evidence on teachers’ levels of information and digital compe-
tence, Moreno-Guerrero et al. (2020) analyzed digital competence in relation to infor-
mation literacy in master’s students in initial teacher training, finding average competence
levels overall with strengths in information search but notable weaknesses in critical eval-
uation of digital content. Jaén-Armijos and Mena-Clerque (2021) studied information lit-
eracy deficiencies in teachers and students in basic secondary education, documenting
limitations in searching, analyzing, and evaluating information that negatively affected
critical thinking. Chen et al. (2025) corroborate through a systematic review of 40 studies
that demographic factors such as gender and regional context significantly moderate in-
formation literacy competencies in pre-service teachers. Zhang et al. (2026) additionally
confirm that DigComp and DigCompEdu have emerged as the most widely applied
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frameworks for assessing digital competence in teacher education across WoS and Scopus
literature (2014-2024).

Zorrilla and Castillo (2023) investigated information and digital literacy competence
in students enrolled in a virtual teacher education program. Although their sample com-
prises pre-service rather than in-service teachers, their findings are relevant: they docu-
ment persistent gaps in information evaluation and digital content production, the same
areas assessed in DigComp Area 1, indicating that these deficiencies emerge before edu-
cators enter the classroom. In the Peruvian context, Hurtado-Mazeyra et al. (2022) found
that most of the 3142 basic education teachers in Arequipa reached the Integrator level
(B1), with differences by gender, age, and employment status. Sarango (2021) reported
advanced competence in information and communication areas among Spanish pre-ser-
vice teachers, but lower proficiency in security and innovation independently confirmed
through systematic reviews that information evaluation is the most problematic dimen-
sion across training contexts, that DigComp provides the most operationalizable structure
for cross-context comparison, and that information literacy maintains a direct bidirec-
tional relationship with digital competence. In the same vein, Claro et al. (2024), in a sys-
tematic review of quantitative research on in-service school teachers, identified consistent
evidence that teachers’ digital competence is shaped by multiple explanatory variables
and remains uneven across educational contexts.

Regarding the influence of sociodemographic variables, Siizer and Kog (2024) found
that male teachers, those with postgraduate degrees, and those in metropolitan areas
demonstrated higher digital competence levels in a sample of 368 Turkish teachers as-
sessed with DigCompEdu, confirming gender, educational level, and geographic context
as key moderating variables. Moreira-Choez et al. (2024) corroborated that higher aca-
demic preparation correlates with better digital skills, but that gender differences depend
on institutional context and require intersectional analysis. Peciuliauskiene et al. (2022)
confirmed that self-efficacy in information evaluation has a stronger indirect impact on
teachers” ICT competence than a direct one, while information search literacy shows a
stronger direct relationship, highlighting the complex role of perceived information com-
petence in shaping teachers’ technological confidence.

Lin et al. (2023) confirmed a significant rural-urban divide in teachers’ digital com-
petence in a large empirical sample, with ICT attitude, digital skills, and data literacy all
lower in rural teachers. Dagasan (2023) established that age is a significant negative pre-
dictor of digital literacy, with younger teachers showing higher competence and greater
improvement after training. These findings are corroborated at scale by (Salehi et al.,
2025), who synthesized 61 studies confirming that age presents a significant negative cor-
relation with digital competence in most research reviewed, while experience shows con-
text-dependent results. Bueno-Baquero et al. (2026) and Navio-Inglés et al. (2025) provide
large-scale evidence: the former, with 27,087 teachers, found average levels between A2-
B2 and systematically lower self-perceptions among women; the latter, in a census-based
study of 3828 Spanish primary teachers, identified a significant gender-by-level interac-
tion favoring males at the primary stage. Dringd-Horvath et al. (2025) further confirmed
complex interactions among gender, age, experience, and discipline in 1103 university
teachers.

In the Latin American context specifically, Arbult et al. (2025) documented signifi-
cant improvements in self-perceived digital competencies among university students in
Spain, Mexico, and Peru during COVID-19, highlighting that contextual inequalities in
digital access shape competency development across these countries. Nina et al. (2025),
based on a self-assessment of more than 28,000 educators across six Latin American coun-
tries, including Peru, confirmed that age, gender, educational level, and technology train-
ing are determining factors associated with digital competence levels.
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Regarding training interventions, Lendinez et al. (2024) diagnosed deficiencies in all
three sub-competencies of DigComp Area 1 in 917 primary school teachers in Lam-
bayeque, Peru, constituting the direct antecedent of the present study. Building on that
diagnosis, Fernandez-Otoya et al. (2025) confirmed statistically significant improvements
in information literacy after a MOOC based on the Flipped Classroom model applied to
the same population. The effectiveness of this approach is further supported by Osorio et
al. (2025), whose review of 82 studies (2014-2025) identifies flipped classroom among the
most effective models for developing digital competencies in school teachers, and by
Ramdana et al. (2026), who found consistent evidence across 62 studies that active peda-
gogical approaches improve digital competence while infrastructure limitations remain
the primary barrier in under-resourced settings, the central challenge facing the rural
schools of Lambayeque.

The reviewed works confirm that information literacy is a fundamental dimension of
teacher digital competence shaped by individual and structural factors. However, three
gaps justify the present research: the scarcity of experimental studies evaluating training
interventions with DigComp in naturalistic contexts with in-service teachers (Fernandez-
Otoya et al.,, 2025; Fuentes et al.,, 2023); the limited sociodemographic analyses of these
competencies in Latin American settings (Fernandez-Otoya et al., 2024; Hurtado-Mazeyra
et al., 2022; Moreira-Choez et al., 2024; Siizer & Kog, 2024); and the absence of studies
combining the DigComp framework with a Flipped Classroom and MOOC model for pri-
mary school teachers in Peru that examine the differential impact of age, gender, educa-
tional level, experience, and geographic context (Fernandez-Otoya et al., 2025; Lendinez
et al., 2024). These gaps jointly justify the design and evaluation of the intervention pre-
sented in this study.

3. Materials and Methods
3.1. Study Design

The study adopted a quantitative, applied-evaluative approach, with a quasi-exper-
imental pre-test-post-test design with a single group (Campbell & Stanley, 1966; Shadish
et al., 2002). This design is relevant because it evaluates the effectiveness of educational
interventions in real contexts where random assignment of participants is not possible
(Creswell & Creswell, 2018; Hernandez-Sampieri et al., 2014).

3.2. Sample and Sociodemographic Characteristics

The study sample consisted of 810 teachers from the primary level of Regular Basic
Education in the Lambayeque region of Peru, as summarized in Table 1. Of this total, 156
were men (19.3%) and 654 were women (80.7%). In terms of age distribution, the predom-
inant group was in the 52-61 age range (44.6%), followed by those aged 42-51 (33%).
Teachers between 32 and 41 years old represented 13.8%, while those under 32 and over
61 were the least frequent, with 2.2% and 6.4%, respectively.

In terms of educational level, 19.5% of participants had a high school diploma, 36.5%
had a bachelor’s or master’s degree, 36.9% had a master’s degree, and 7% had a doctorate.
In terms of location, 71% of teachers worked in urban areas, while 29% worked in rural
areas.

From an administrative perspective, 55.1% of teachers belonged to the Chiclayo Local
Education Management Unit (UGEL), 30.6% to the Lambayeque UGEL, and 14.3% to the
Ferrefiafe UGEL. In terms of professional experience, 18.9% had between 0 and 9 years of
service, 20.5% between 10 and 19 years, 24.7% between 20 and 29 years, 28.3% between 30
and 39 years, and only 7.6% had more than 40 years of teaching experience.
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Participants were selected through a non-probabilistic convenience sampling pro-
cess, based on accessibility and voluntary participation in the training program. The target
population comprised in-service primary school teachers from Regular Basic Education
institutions in the Lambayeque region, specifically from the UGELs of Chiclayo, Lam-
bayeque, and Ferrefiafe. The inclusion criteria were: (a) being an active primary school
teacher during the study period, (b) agreeing to participate in the training process and in
both assessment moments, and (c) completing both the pre-test and post-test instruments.
Teachers who did not complete the intervention or who had incomplete responses in ei-
ther measurement were excluded from the final analysis.

Overall, the sample reflects a heterogeneous teaching population in terms of age, ed-
ucational attainment, geographic context, institutional affiliation, and years of profes-
sional experience, which supports the comparative and correlational analyses performed
according to sociodemographic variables.

Table 1. Sociodemographic distribution of participating teachers.

Gender
. . . L. Male Female Total
Sociodemographic Characteristics (11 = 156) (1 = 654)
n % n % n %
Age
22-31 9 5.8% 9 1.4% 18 2.2%
32-41 13 8.3% 99 15.1% 112 13.8%
42-51 51 32.7% 216 33.0% 267 33.0%
52-61 71 45.5% 290 44.3% 361 44.6%
62-71 12 7.7% 40 6.1% 52 6.4%
Level of education
High school 19 12.2% 139 21.3% 158 19.5%
Bachelor’s degree/Graduate 63 40.4% 233 35.6% 296 36.5%
Master’s degree 65 41.7% 234 35.8% 299 36.9%
Doctorate 9 5.8% 48 7.3% 57 7.0%
Area
Urban 92 59.0% 483 73.9% 575 71.0%
Rural 64 41.0% 171 26.1% 235 29.0%
Headquarters—UGEL
Chiclayo 73 46.8% 373 57.0% 446 55.1%
Lambayeque 45 28.8% 203 31.0% 248 30.6%
Ferrefiafe 38 24.4% 78 11.9% 116 14.3%
Length of service
0-9 31 19.9% 122 18.7% 153 18.89%
10-19 33 21.2% 131 20.0% 164 20.25%
20-29 48 30.8% 196 30.0% 244 30.12%
30-39 41 26.3% 194 29.7% 235 29.01%
40-49 3 1.9% 11 1.7% 14 1.73%

Note: Instruments applied to teachers participating in the Flipped Classroom Training with MOOC

to strengthen the area of information and information literacy in the context of COVID-19.

3.3. Data Collection Instrument

A structured questionnaire based on the DigComp framework was used, specifically
in the area of information and information literacy competence. The instrument was di-
vided into three sub-competencies: navigation and information search, critical evaluation
of digital content, and storage and retrieval of digital resources.
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The instrument was administered using a digital form (Google Forms) and consisted
of 16 items, each rated on a six-point Likert scale, where 1 represented the lowest level of
competence and 6 the highest, ranging from level Al (beginner) to C2 (expert).

The use of this instrument was theoretically supported by the DigComp Framework,
which provides an established conceptual basis for assessing digital competence and, spe-
cifically, the area of information and data literacy. Since the questionnaire was derived
from this framework, its use in the present study ensured conceptual coherence and sup-
ported comparison with previous research.

3.4. Procedure

The study procedure was organized into three phases. In the first phase, a pre-test
was administered online to establish the baseline level of teachers” information and data
literacy. In the second phase, participants completed a training intervention delivered
through a MOOC based on the Flipped Classroom approach, as part of a project funded
by PROCIENCIA CONCYTEC. The intervention lasted 12 weeks and was organized into
three modules. It combined autonomous learning, digital resources, and structured train-
ing activities focused on strengthening information search, critical evaluation, and man-
agement of digital content. In the third phase, a post-test was administered using the same
instrument in order to assess changes after the intervention. Before the application of the
instruments, informed consent was obtained from all participants, ensuring compliance
with the ethical principles of educational research.

3.5. Data Analysis

The data analysis was conducted in three stages. First, descriptive statistics were cal-
culated, including means, medians, standard deviations, minimum and maximum values,
and frequency distributions according to DigComp proficiency levels (A1-C2). Second,
the normality of the pre-test and post-test score differences was examined using the Kol-
mogorov-Smirnov test. Since the assumption of normality was not met, the Wilcoxon
signed-rank test was applied to compare paired pre-test and post-test scores. Third, soci-
odemographic differences were explored using Kendall’s Tau-b for ordinal variables and
Pearson’s chi-square test for categorical variables. All statistical tests were interpreted at
a significance level of a = 0.05. This analytical strategy made it possible to assess both the
overall effect of the intervention and the differences associated with age, gender, educa-
tional level, years of teaching experience, UGEL, and geographic area.

4. Results

The results obtained after administering the questionnaire to assess information lit-
eracy and digital literacy skills in primary school teachers are presented below. These re-
sults allow us to analyze performance levels before and after the pedagogical intervention
based on the Flipped Classroom model with MOOC, as well as the variations observed
according to sociodemographic variables such as UGEL, age, gender, educational level,
years of teaching experience, and geographical area. The analysis includes descriptive
measures, competency levels according to the DigComp model, and statistical tests that
support the effectiveness of the intervention implemented.

4.1. Evaluation by UGEL

Table 2 shows improvements in digital competence and information literacy levels
after the intervention in the UGELs of Chiclayo, Lambayeque, and Ferrefiafe. In Chiclayo,
the mean score increased from 2.73 to 3.72. In Lambayeque, the mean score increased from
2.68 to 3.56, while in Ferrenafe it increased from 2.72 to 3.47. These results show
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improvements in the three UGELs after the intervention, although with differences in dis-
persion and score ranges across regions.

The greater post-test variability observed in Lambayeque and Ferrefiafe may be ex-
plained by contextual inequalities related to rurality and internet access. In Lambayeque,
approximately 60% of schools are located in rural areas with limited internet connectivity,
while in Ferrefafe this proportion is even higher, reaching around 90%. These conditions
may have generated unequal opportunities for teachers to access and complete the
MOOC-based training under similar conditions, which helps explain the wider dispersion
of post-test scores in these UGELs. Therefore, the higher variability does not necessarily
reflect lower effectiveness of the intervention but rather the greater heterogeneity in the
contextual conditions under which it was implemented.

Table 2. Descriptive measures of digital competence and literacy levels by UGEL.

UGEL Statistics Pre-test Post-Test
Average 2.73 3.72
Median 2.69 3.78
Chiclayo Standard deviation 1.045 1.12
Minimum 1 1.00
Maximum 5.56 6.00
Average 2.68 3.56
Median 2.63 3.46
Lambayeque Standard deviation 0.997 1.19
Minimum 1.00 1.00
Maximum 5.81 5.00
Average 2.72 3.47
Median 2.66 3.38
Ferrenafe Standard deviation 1.037 1.26
Minimum 1.00 1.00
Maximum 5.44 5.88

Figures 1 and 2 show the distribution of scores obtained by teachers in the pre-test
and post-test on digital competence and information literacy, broken down by UGEL. Fig-
ure 1 (Pre-test) shows a concentration of low scores in the three UGELs, with a more ho-
mogeneous distribution in Chiclayo and slight variations in Lambayeque and Ferrefafe.
In contrast, Figure 2 (Post-test) reveals a shift in scores towards higher levels, especially
in Ferrefiafe and Lambayeque, indicating a significant improvement in the skills assessed
after the training intervention, although with differences in dispersion according to each
UGEL.
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Figure 2. Distribution of post-test scores in digital competence and literacy by UGEL.
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Hypothesis Testing

Table 3 presents the results of the normality test, in which a p-value of 0.000 is ob-
tained, less than 0.05. This indicates that the differences between the pre-test and post-test
do not follow a normal distribution. Since this assumption is not met, the comparison of
means will be performed using the Wilcoxon statistic, a nonparametric test suitable for
this type of analysis.

Table 3. Normality test for differences between the pre-test and post-test in related samples.

Kolmogorov-Smirnov @
Statistic gl Sig.
Pre-test and Post-test 0.044 810 0.001

a Lilliefors significance correction.

Variable

The null hypothesis (Ho) was proposed, which states that there is no significant difference
in the level of digital competence and information literacy before and after teacher training
(Table 4). On the other hand, the alternative hypothesis (H1) proposes that there is a significant
difference in these levels. At 5% significance, and given that the p-value obtained is less than
this threshold, the null hypothesis is rejected. Consequently, it is concluded that teacher train-
ing based on the Flipped Classroom with MOOC was effective in strengthening the area of
information and information literacy in the context of COVID-19.

Table 4. Hypothesis testing with the Wilcoxon statistic to compare the results of the pre-test and

post-test.
Asymptotic Significance
A Rank f Rank
N verage Rank Sum of Ranks (Two-Tailed)

Negative ranks 2252 311.87 70171.50

Positive ranges 574 b 434.54 249,428.50 p <0.001

Post-test-Pre-test .
Ties 11«
Total 810

a Post-test < Pre-test. . Post-test > Pre-test. <. Post-test = Pre-test.

4.2. Analysis of Information Literacy According to Age Group
How Does Teachers’ Information Literacy Vary According to Age Group?

The distribution of digital competence and information literacy levels among teach-
ers shows a clear relationship with age, as shown in Table 5. Younger teachers achieve
more advanced levels, while older teachers achieve basic and intermediate levels.

At lower levels (Al and A2), teachers aged 50 to 59 predominate, followed by those
aged 40 to 49, while younger teachers (aged 22 to 29) are minimally represented. At inter-
mediate levels (B1 and B2), the distribution follows the same pattern, with a greater pres-
ence in the 50-59 age group, although at B2 there is a more balanced distribution with
those aged 40—49.

At advanced levels (C1 and C2), teachers aged 40 to 49 and 50 to 59 continue to be
the most represented, but at C2 the proportion of 30 to 39-year-olds increases, while there
are no teachers aged 60 to 65 at this level, suggesting that the acquisition of expert digital
skills is less common in this group. We can say that age influences the level of digital
competence, with younger teachers excelling at advanced levels and older teachers at in-
termediate and basic levels. Most teachers are at level B2 (upper intermediate).
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Table 5. Distribution of digital competence and information literacy levels by age group.

Age of Participants

[22-29]  [30-39]  [4049]  [50-59]  [e065] o
a Ne 0 2 10 16 6 34
% 0.0% 5.9% 29.4% 47.1% 17.6% 100.0%
 No 4 7 34 55 23 123
%  33% 5.7% 27.6% 44.7% 18.7% 100.0%
. No. 3 16 56 88 34 197
L;;eelzc‘:fafg‘f;i::fy" B1 % 1.5% 8.1% 28.4% 44.7% 17.3% 100.0%
Post-test B2 No. 4 21 74 129 26 254
% 1.6% 8.3% 29.1% 50.8% 10.2% 100.0%
o No 3 21 58 74 13 169
% 1.8% 12.4% 34.3% 43.8% 7.7% 100.0%
o No 1 11 8 13 0 33
% 3.0% 33.3% 24.2% 39.4% 0.0% 100.0

Note: Al: Beginner; A2: Basic; Bl: Lower Intermediate; B2: Upper Intermediate; C1: Advanced; C2:
Expert.

Is there a relationship between teachers’ age and their ability to improve their infor-
mation skills after a training intervention?

According to Table 6, the analysis reveals a negative but weak relationship between
teachers’ age and their information literacy skills after the training intervention (7b =
—0.125). This indicates that older teachers tend to improve less in these skills, although age
is not the only influencing factor. The relationship is statistically significant (p = 0.000).
Therefore, younger teachers show greater ease in improving their information literacy
skills, while older teachers may face more difficulties. However, other factors, such as pre-
vious experience with technology and motivation, may also be decisive.

Table 6. Kendall’s Tau_b correlation between participants” age and their information literacy

(post-test).

Information Literacy

Age of Participants (Post-Test)
Correlation coefficient 1.000 -0.125 **
Kendall's Tau_b  Age of participants Sig. (two-tailed) . p <0.001
N 810 810

** The correlation is significant at the 0.01 level (bilateral).

4.3. Analysis of Information Literacy According to Gender
4.3.1. Are There Significant Differences in Teachers’ Information Literacy Based on Gender?

The results show that women (80.7%) are more represented at the low and interme-
diate levels of information literacy, while men are slightly more represented at the highest
level (C2). At levels Al and A2, women predominate, reaching 64.7% and 78%, respec-
tively. At the intermediate levels (B1 and B2), the trend continues with a female majority
of 81.2% and 81.9%. However, at C1 and C2, although women are still in the majority,
men increase their representation, reaching 33.3% at C2. This is shown in Table 7.
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Table 7. Distribution of digital competence and information literacy levels by gender.

Gender

Total
Male Women

Al No. 12 22 34
% 35.3% 64.7% 100.0%

A2 No. 27 96 123
% 22.0% 78.0% 100.0%

No. 37 160 197

L B1

Information literacy % 18.8% 81.2% 100.0%

Post-test B2 No. 46 208 254
% 18.1% 81.9% 100.0%

c1 No. 23 146 169
% 13.6% 86.4% 100.0%

Co No. 11 22 33
% 33.3% 66.7% 100.0%

Total No. 156 654 810
% 19.3% 80.7% 100.0%

Note: Al: Beginner; A2: Basic; B1: Lower Intermediate; B2: Upper Intermediate; C1: Advanced; C2:
Expert.

4.3.2. How Does Gender Influence the Perception and Improvement of Information
Literacy Skills After a Training Intervention?

As shown in Table 8, Pearson’s chi-square test indicated a statistically significant as-
sociation between gender and post-test information literacy levels, x2 (5, N =810) = 14.112,
p = 0.015. This result suggests that the distribution of information literacy levels after the
intervention differed significantly by gender. However, this finding should be interpreted
as an association with post-test performance rather than as direct evidence that gender
determines the improvement achieved. In this sense, the results indicate that men were
proportionally more represented at the highest level (C2), whereas women were more
concentrated at the lower and intermediate levels.

Table 8. Chi-square test of association between gender and post-test information literacy levels.

Value df Asymptotic Significance (Two-Tailed)

Pearson’s chi-square 14.1122 5 0.015
Likelihood ratio 13.016 5 0.023
Linear association by linear 2.712 1 0.100
N of valid cases 810

20 cells (0.0%) have expected a count lower than 5. The minimum expected count is 6.36.

4.4. Analysis of Information Literacy According to Educational Level (Academic Training)

4.4.1. What Impact Does the Educational Level Achieved by Teachers Have on Their
Information Literacy Skills?

The data show that educational level influences the development of information lit-
eracy (Table 9). High school graduates are concentrated in the intermediate levels, while
university graduates are more evenly distributed, with a greater presence in the advanced
levels. Master’s and doctoral degree holders stand out for their high representation at the
higher levels, especially at C1 and C2, indicating that postgraduate education is associated
with greater mastery of these competencies. This suggests that greater academic prepara-
tion favors the development of information skills, highlighting the importance of contin-
uing education.
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Table 9. Distribution of digital competence and information literacy levels according to educational

level achieved.

Information Literacy (Post-Test)

Al A2 Bl B2 C1 C2 Total
High school No. 6 26 48 46 28 4 158

%  3.8% 165% 30.4% 29.1% 17.7% 2.5% 100.0%
Bachelor’s degree/De- No. 13 44 64 96 69 10 296

Educational gree %  4.4% 149% 21.6% 32.4% 23.3%  3.4% 100.0%
level achieved No. 14 48 70 91 61 15 299

Master’s

%  47% 161% 23.4% 30.4% 20.4% 5.0% 100.0%
Doctor No. 1 5 15 21 11 4 57

% 1.8% 88% 26.3% 36.8% 19.3% 7.0% 100.0%
Total No. 34 123 197 254 169 33 810

%  42% 152% 24.3% 31.4% 20.9% 4.1% 100.0

Note: Al: Beginner; A2: Basic; B1: Lower Intermediate; B2: Upper Intermediate; C1: Advanced; C2: Ex-
pert.

4.4.2.1s There a Relationship Between Academic Level and Improvement in Information
Literacy Skills After the Intervention?

The statistical test found no significant relationship between educational level and
improvement in information skills (tb = 0.039, p = 0.175). This means that, although teach-
ers with postgraduate studies appear to have better results, educational level is not a de-
termining factor in the improvement of digital skills. It is likely that other elements, such
as previous experience with technology, play a more important role in the acquisition of
these skills, as shown in Table 10.

Table 10. Kendall’s Tau-b correlation between educational level and post-test information literacy level

Value Asymptotic Standard Error @ Approximate T » Approximate Significance

Ordinal by ordinal Kendall’s tau-b  0.039 0.029 1.357 0.175

N of valid cases

810

2 The null hypothesis is not assumed. ® Use of the asymptotic standard error that presupposes the
null hypothesis.

4.5. Analysis of Information Literacy According to Years of Teaching Experience
How Do Years of Teaching Experience Influence the Level of Information Literacy?

The analysis of years of teaching experience is presented in Table 11, which includes two
complementary sections. Part A shows the distribution of post-test information literacy levels
according to years of teaching experience, while Part B reports Kendall’s tau-b correlation for
the association between both variables. The descriptive results indicate that teachers with
fewer years of service showed a relevant presence at advanced levels, whereas teachers with
more years of experience tended to be concentrated at intermediate levels. Consistently, Ken-
dall’s tau-b showed a weak but statistically significant inverse association between years of
teaching experience and post-test information literacy level (tb = -0.076, p = 0.009). This sug-
gests that greater teaching seniority was not associated with higher information literacy per-
formance after the intervention.
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Table 11. Distribution of post-test information literacy levels and Kendall’s tau-b correlation accord-

ing to years of teaching experience

A. Distribution of post-test information literacy levels

Information Literacy (Post-test)

Al A2 B1 B2 C1 . Toul
1 to 10 years No. 5 22 22 32 27 10 118
%  4.2% 18.6% 18.6% 27.1% 22.9% 8.5% 100.0%
No. 7 18 41 50 40 6 162
1020 years old = ™30 ™1 19, 25.3% 309% 247%  37%  100.0%
Years of teach- 21 to 30 years old No. 3 16 34 38 22 3 116
ing experience %  2.6% 13.8% 29.3% 32.8%  19.0% 2.6% 100.0
No. 8 28 51 73 51 13 224
31tod0yearsold = ™ 0 T 5o 22.8% 32.6% 22.8%  58% 1000
Over 40 No. 11 39 49 61 29 1 190
%  5.8% 20.5% 25.8% 32.1%  15.3% 0.5% 100.0%
Total No. 34 123 197 254 169 33 810
%  4.2% 15.2% 24.3% 31.4% 20.9% 4.1% 100.0%
B. Kendall’s tau-b correlation
Value  Asymptotic Standard Error2 Approximate T ® Appr(.)x.l mate Sig-
nificance
Ordinal by ordinal Kendall’s tau-b -0.076 0.029 -2.605 0.009
N of valid cases 810

Note. A1-C2 correspond to the DigComp proficiency levels. The p-value indicates a statistically
significant but weak inverse association between years of teaching experience and post-test

information literacy level.

4.6. Analysis of Information Literacy According to Geographical Context (Urban vs. Rural)
How Does Geographical Context Influence Teachers” Information Literacy?

The analysis of geographical context is presented in Table 12 and Figure 3. Table 12
includes two complementary sections: Part A shows the distribution of post-test infor-
mation literacy levels according to teachers” work area, while Part B reports the chi-square
test of association between geographical context and post-test information literacy levels.
The descriptive results show that urban teachers achieved higher post-test information
literacy levels than rural teachers. Urban teachers were more represented at the advanced
levels, particularly C1 (24.2%) and C2 (4.3%), whereas rural teachers were more concen-
trated at the basic and lower intermediate levels, especially A2 (20.4%) and B1 (28.5%).
The chi-square test confirmed a statistically significant association between work area and
post-test information literacy level, x%(5, N = 810) = 19.469, p = 0.002. These findings sug-
gest that geographical context is associated with differences in information literacy per-
formance after the intervention and highlight the need for more inclusive training strate-
gies for teachers in rural areas.
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Table 12. Distribution of post-test information literacy levels and chi-square test according to geo-

graphical context

A. Distribution of post-test information literacy levels according to geographical context

Information Literacy (Post-Test)

Total
Al A2 B1 B2 C1 C2
Urban N 23 75 130 183 139 25 575
Area where % 4.0% 13.0% 22.6% 31.8% 24.2% 4.3% 100.0%
you work Rural N 11 48 67 71 30 8 235
% 4.7% 20.4% 28.5% 30.2% 12.8% 3.4% 100.0%
Total N 34 123 197 254 169 33 810
% 4.2% 15.2% 24.3% 31.4% 20.9% 4.1% 100.0%

B. Chi-square test of association between geographical context and post-test information literacy levels
Chi-Square Tests

Value df Asymptotic Significance (Two-Tailed)
Pearson’s chi-square 19.469 = 5 0.002
Reason for plausibility 20.127 5 0.001
Linear association by linear 14.859 1 p <0.001
N of valid cases 810

20 cells (0.0%) have expected a count lower than 5. The minimum expected count is 9.57. Note. A1-
C2 correspond to the DigComp proficiency levels. The chi-square test was used to assess the asso-

ciation between geographical context and post-test information literacy level.

;\3 40 A Libanl(h=57o) Intermediate X* =19.469, df = 5, p = 0.002
et w4 Rural (n = 235)
g
© 35 -
S 31.8%
3 30.2%
o 307 28.5% 4
£ o070
E / /
E ] 24.2%
s 25
£ 20.4%
< 20 -
1)
]
-~ 15 -
“
S
S 104
2 10
€
S 51 05 S,
= /
)
0 e —_— V//] y /
Al A2 B1 B2 c1 o
Beginner Basic Lower Upper Advanced Expert
Interm. Interm.

Note: Percentages calculated within each geographic area. x?(5) = 19.469, p = 0.002 (Pearson chi-square).
Al = Beginner; A2 = Basic; B1 = Lower Intermediate; B2 = Upper Intermediate; C1 = Advanced; C2 = Expert.

Figure 3. Post-test information literacy levels by geographic area (urban vs. rural).

The results showed a significant improvement in teachers’ digital and information
literacy levels after the intervention based on the Flipped Classroom model with MOOC.
In the three UGELs evaluated, Chiclayo, Lambayeque, and Ferrefiafe, post-test mean
scores were higher than pre-test scores, indicating an overall improvement in the assessed
competencies. However, differences in score dispersion were also identified. Chiclayo
showed the highest post-test mean score, while Lambayeque and Ferrefiafe presented
greater variability, suggesting more heterogeneous performance after the intervention.
This variability may be associated with contextual differences related to rurality and un-
equal internet access. The Wilcoxon signed-rank test confirmed that the difference
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between pre-test and post-test scores was statistically significant (p <0.001), leading to the
rejection of the null hypothesis.

The sociodemographic analysis revealed that variables such as age, geographical
area, and years of experience influence the levels of competence achieved. Younger teach-
ers and those with less time in service tended to be at advanced levels (C1 and C2), while
older teachers with more years of teaching experience were concentrated at intermediate
levels. Likewise, teachers in urban areas showed a greater presence at higher levels of
competence compared to their rural counterparts, highlighting a geographic digital divide
that requires attention through inclusive policies.

Statistically significant differences were found in terms of gender and educational level.
Although women constituted the majority of the sample and dominated the basic and inter-
mediate levels, men were more represented at the expert level (C2). Furthermore, although
teachers with postgraduate degrees (master’s and doctorate) showed better results in descrip-
tive terms, the correlation between educational level and improvement in skills was not sta-
tistically significant, suggesting that other factors such as previous technological experience or
motivation could be more decisive in the acquisition of digital skills.

5. Discussion

The discussion of the findings supports the conclusion, based on the reviewed liter-
ature, that the training intervention based on MOOCs and the flipped classroom model
not only confirms its effectiveness but also helps to bridge several of the gaps identified
in previous research on teachers’” information literacy.

First, the statistically significant improvement observed between the pre- and post-
intervention tests validates the relevance of using standardized frameworks such as
DigComp to assess digital and information literacy competencies. This result addresses
the need highlighted by Lopez-Nufiez et al. (2024) and Liu and Xu (2025), who point to
the lack of comparable and robust instruments, especially in Latin American contexts.
Likewise, it reinforces the idea that information literacy should be assessed based on per-
formance and not solely on self-perception, a limitation widely documented in the litera-
ture (Jaén-Armijos & Mena-Clerque, 2021; Moreno-Guerrero et al., 2020). In this vein, the
results provide empirical evidence that complements the theoretical approaches of Pltia
et al. (2021) and Trixa and Kaspar (2024), who define these competencies as comprehen-
sive and dynamic processes capable of being developed through structured training.

Second, the empirical results are consistent with previous studies that identify per-
sistent weaknesses in the critical evaluation of information. Moreno-Guerrero et al. (2020)
and Fuentes et al. (2023) had already identified this dimension as one of the most prob-
lematic. The improvement observed following the intervention suggests that active meth-
odologies such as the flipped classroom, combined with MOOC environments, are partic-
ularly effective in addressing these shortcomings, as also evidenced by Fernandez-Otoya
et al. (2025) and Osorio et al. (2025). Thus, the research not only confirms previous trends
but also provides quasi-experimental evidence in a field dominated by descriptive stud-
ies, thereby addressing one of the main gaps identified.

With regard to sociodemographic variables, the results show that age acts as a signif-
icant differentiating factor. The higher level of competence achieved by younger teachers
is consistent with the findings of Dagasan (2023) and Salehi et al. (2025), who identify a
negative correlation between age and digital competence. Likewise, the relatively smaller
improvement among older teachers confirms that, although training is effective, its impact
is heterogeneous, which aligns with Jaén-Armijos and Mena-Clerque (2021). This result
reinforces the need to design differentiated interventions, as suggested by Siizer and Kog
(2024), taking into account factors such as prior experience and self-efficacy.
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Regarding gender, the higher representation of women at advanced levels (C2) is
partially consistent with studies such as Bueno-Baquero et al. (2026) and Siizer and Kog
(2024), which demonstrate gender differences in certain contexts. However, it also sup-
ports the position of Moreira-Choez et al. (2024), who argue that these differences are not
universal but rather dependent on the institutional and sociocultural context. Therefore,
the results invite further intersectional analysis to better understand these inequalities.

With regard to educational level, although teachers with postgraduate degrees
achieve higher levels of competence, in line with the findings of Stizer and Kog (2024), the
absence of a significant relationship with improvement following the intervention sug-
gests that information literacy does not depend exclusively on formal academic training.
This finding aligns with the perspective of Plua et al. (2021), which emphasizes the con-
tinuous and cross-cutting nature of the development of these competencies.

Similarly, the weak inverse relationship between teaching experience and compe-
tency level supports the arguments put forward by Dagasan (2023) and Trixa and Kaspar
(2024), who challenge the notion that accumulated experience guarantees adequate mas-
tery of digital competencies. This reinforces the need for continuous professional devel-
opment programs, especially in contexts of rapid technological transformation.

On the other hand, the differences observed across geographic contexts confirm the
existence of structural gaps, as demonstrated by Arbult et al. (2025) and Lin et al. (2023).
Limitations in infrastructure and connectivity, particularly in rural areas, continue to be
determining factors in the development of competencies, which is also consistent with the
findings of Ramdana et al. (2026). In this regard, the results underscore that information
literacy cannot be analyzed in isolation but must be considered in relation to the structural
conditions of the education system.

Taken together, the findings confirm that the intervention was effective, but also that
the development of information literacy is mediated by multiple individual and contex-
tual variables. This aligns with the observations of Claro et al. (2024) and Nina et al. (2025),
who highlight the multifactorial nature of teachers’ digital competence. Furthermore, the
study helps to bridge gaps identified in the literature, particularly the scarcity of experi-
mental research in real-world contexts with a sociodemographic focus in Latin America
(Fernandez-Otoya et al., 2024, 2025; Fuentes et al., 2023).

Finally, these findings open up new avenues of research aimed at designing more
inclusive and context-specific interventions, as well as incorporating mediating variables
such as self-efficacy and teacher motivation, in line with the suggestions of
Peciuliauskiene et al. (2022). They also reinforce the need for educational policies that in-
tegrate frameworks such as DigComp and promote equity in access to technological re-
sources and ongoing training opportunities.

Overall, the findings indicate that the effectiveness of teacher training in information
literacy cannot be understood only as an individual learning outcome. Rather, it is shaped
by sociodemographic, professional, and contextual factors. This confirms the need for dif-
ferentiated professional development strategies, especially for older teachers, teachers
with longer professional trajectories, and those working in rural or infrastructure-limited
contexts.

6. Conclusions

The teacher training program, based on the Flipped Classroom model and MOOC,
was effective in increasing the level of information literacy among the participating teach-
ers. Post-test results revealed a significant improvement in performance across the three
UGELs studied: Chiclayo, Lambayeque, and Ferrefiafe. However, differences in score dis-
persion were also observed, especially in Lambayeque and Ferrefiafe, suggesting that con-
textual factors such as rurality and limited internet connectivity may have influenced the

https://doi.org/10.3390/educsci16060862



Educ. Sci. 2026, 16, 862

19 of 23

heterogeneity of the results. The Wilcoxon signed-rank test statistically confirmed this im-
provement between the pre-test and post-test scores (p < 0.001). This finding confirms pre-
vious literature that highlights the value of active learning methodologies, MOOC-based
environments, and DigComp-oriented training for strengthening teachers’ digital and in-
formation literacy skills, particularly in digital resource management, critical evaluation,
and information navigation.

The research also confirmed that age and geographic context are relevant factors in
the acquisition and development of digital skills. A slight negative relationship was de-
tected between age and progress in competencies; younger teachers reached higher levels
more easily, particularly C1 and C2, while older and more experienced teachers tended to
remain at intermediate levels. Likewise, the results confirmed the persistence of a geo-
graphic digital divide, since urban teachers achieved better post-test performance than
rural teachers. These findings are consistent with prior studies indicating that digital com-
petence is influenced not only by individual factors but also by access to infrastructure,
connectivity, and institutional support.

The sociodemographic analysis also revealed important findings regarding gender
and academic education. Although women represented the majority of the sample and
predominated at basic and intermediate levels, men accounted for a higher proportion at
the expert level, C2. In addition, although teachers with postgraduate degrees showed
better descriptive performance, academic degree was not a determining factor in post-
training improvement. This finding nuances previous assumptions that higher academic
attainment automatically leads to greater digital competence, suggesting instead that
prior technological experience, motivation, access conditions, and continuous profes-
sional development may play a more decisive role.

Overall, the study confirms that information literacy can be strengthened through
structured teacher training based on active methodologies and virtual learning environ-
ments. However, it also shows that improvement is not homogeneous across all teacher
groups. Therefore, teacher training should not be generic; rather, it must be designed in a
differentiated manner, taking into account teachers’ sociodemographic characteristics, ter-
ritorial context, access to connectivity, previous experience with digital technologies, and
specific professional development needs.

For educational institutions and training programs, these findings suggest the need
to move away from one-size-fits-all training models. Differentiated training pathways
should be designed to specifically address the needs of older teachers, teachers with lower
prior digital experience, and those working in rural or infrastructure-limited settings. Pro-
fessional development policies should view information literacy as a dynamic competence
that requires ongoing updating beyond the attainment of academic degrees. In this sense,
the study contributes empirical evidence from the Peruvian context and supports the de-
sign of more inclusive, contextualized, and equitable teacher training strategies.

6.1. Limitations

Despite the robustness of the data, the study has significant limitations that must be
acknowledged: the use of a quasi-experimental design with a single group limits the abil-
ity to compare results with a control group that did not receive the training. Furthermore,
the sample is limited to the Lambayeque region, which could limit the generalizability of
the results to other national or international contexts with different technological infra-
structures. Furthermore, the instrument relies heavily on self-perception, which may not
accurately reflect actual technical performance in complex digital environments.
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6.2. Implications

The findings have several implications for educational policy, teacher training insti-
tutions, and school leaders. For policymakers, the results suggest that professional devel-
opment programs in digital and information literacy should not be designed as homoge-
neous interventions, but as differentiated training pathways that consider age, teaching
experience, geographic location, and access to technological infrastructure. For teacher
training institutions, the study highlights the importance of integrating DigComp-based
assessment and active methodologies such as the Flipped Classroom and MOOCs into
continuous professional development programs. For school leaders and UGEL authori-
ties, the findings provide evidence to prioritize support for rural teachers and those with
lower levels of digital competence, especially through connectivity support, mentoring,
and contextualized digital training. For teachers, the results emphasize that information
literacy is a dynamic competence that requires continuous updating beyond formal aca-
demic degrees.

6.3. Future Directions for Research

It is recommended that future research incorporate longitudinal designs to assess the
long-term sustainability of the competencies acquired and determine whether these im-
provements are transferred to pedagogical practice in the classroom. Furthermore, it is
essential to explore mediating variables such as digital self-efficacy, intrinsic motivation,
prior technological experience, and specific institutional conditions that may facilitate or
hinder the development and application of information literacy skills. Mixed-methods ap-
proaches could also provide a deeper understanding of teachers’ experiences, barriers,
and perceptions during the training process, especially in rural or infrastructure-limited
contexts. Finally, future research should consider performance-based assessments, simu-
lations, or authentic digital tasks to complement self-reported instruments and provide a
more objective measurement of teachers’ information literacy.
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