
Frontiers in Education 01 frontiersin.org

The impact of the MOOC based 
on the flipped classroom 
methodology to increase the 
level of information and 
information literacy competence 
in primary school teachers
Fiorela Fernández-Otoya 1*, Jessie Bravo 2, 
Gerber Pérez-Postigo 3, Manuel Alfredo Alcázar-Holguin 3 and 
Sandra Cecilia Loaiza Chumacero 4

1 Faculty of Human Sciences, Catholic University Santo Toribio de Mogrovejo, Chiclayo, Peru, 2 Digital 
Transformation Research Group, Pedro Ruiz Gallo Public University, Lambayeque, Peru, 3 Faculty of 
Education, San Agustín Public University, Arequipa, Peru, 4 Faculty of Engineering, Catholic University 
Santo Toribio de Mogrovejo, Chiclayo, Peru

We live in an increasingly digitalized and competitive world, so the use of technological 
resources in continuing education is essential. The objective was to determine the 
impact of the MOOC based on the flipped classroom methodology on the level 
of information competence and information literacy in primary school teachers. 
The approach was quantitative, pre-experimental design. The sample consisted 
of 810 teachers from the Lambayeque region. After the MOOC application, it was 
found that the competency of navigation, search and filtering of information, data 
and digital content obtained the highest score, with 2.84 in the pretest and 3.67 in 
the posttest on a scale of 1 to 5. The conclusion is the need to train teachers so 
that they are able to respond effectively and efficiently to the new challenges of 
this digital society.
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1 Introduction

1.1 Context of information literacy in the digital era

In an environment shaped by the overabundance of data and the swift advancement of 
technology, information literacy is presented as a pivotal skill for educators and learners, aimed 
at locating, analyzing, and utilizing information critically, making it crucial for civic 
engagement and informed decision-making (Cabero-Almenara et al., 2020). Nevertheless, 
several studies have identified shortcomings in teacher preparation in these competencies, 
particularly within regular basic education settings (Hurtado-Mazeyra et al., 2022; Nieto-
Isidro et al., 2021).

The digital division and associated challenges, such as misinformation and the lack of 
critical skills to discern reliable information and effectively manage the vast amount of data 
accessible in the digital age (Kadiri et al., 2024), emphasize the need to train educators in these 
fields. Recent research has shown that incorporating technology into classrooms effectively 
can be a hurdle for teachers due to insufficient infrastructure and specialized training (Chávez 

OPEN ACCESS

EDITED BY

Manuela Raposo-Rivas,  
University of Vigo, Spain

REVIEWED BY

Carla Morais,  
University of Porto, Portugal
Olalla García-Fuentes,  
University of Vigo, Spain

*CORRESPONDENCE

Fiorela Fernández-Otoya  
 ffernandez@usat.edu.pe

RECEIVED 11 June 2024
ACCEPTED 09 December 2024
PUBLISHED 03 January 2025

CITATION

 Fernández-Otoya F, Bravo J,  Pérez-Postigo G,  
Alcázar-Holguin MA and Loaiza 
Chumacero SC (2025) The impact of the 
MOOC based on the flipped classroom 
methodology to increase the level of 
information and information literacy 
competence in primary school teachers.
Front. Educ. 9:1447127.
doi: 10.3389/feduc.2024.1447127

COPYRIGHT

© 2025 Fernández-Otoya, Bravo, 
Pérez-Postigo, Alcázar-Holguin and Loaiza 
Chumacero. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 03 January 2025
DOI 10.3389/feduc.2024.1447127

https://www.frontiersin.org/journals/education
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/feduc.2024.1447127&domain=pdf&date_stamp=2025-01-03
https://www.frontiersin.org/articles/10.3389/feduc.2024.1447127/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1447127/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1447127/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1447127/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1447127/full
https://www.frontiersin.org/articles/10.3389/feduc.2024.1447127/full
mailto:ffernandez@usat.edu.pe
https://doi.org/10.3389/feduc.2024.1447127
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education#editorial-board
https://www.frontiersin.org/journals/education#editorial-board
https://doi.org/10.3389/feduc.2024.1447127


Fernández-Otoya et al. 10.3389/feduc.2024.1447127

Frontiers in Education 02 frontiersin.org

et al., 2023; Torres, 2021). However, their resilience enables them to 
maintain the continuity of the educational process (Holguin 
et al., 2020).

In numerous educational systems, the instruction of skills linked 
to information literacy remains inadequate (Carroll and Borycz, 2024; 
Chase, 2024; Naveed and Saadia, 2024; Wu et al., 2024).

1.2 Flipped classroom methodology

The flipped classroom methodology represents a pedagogical 
approach that encourages active student participation through 
collaborative and practical activities conducted prior to in-person 
sessions. This model promotes independent and critical learning, 
essential elements for enhancing digital skills and information literacy 
in both educators and learners (Pozo et  al., 2020; Pozo-Sánchez 
et al., 2020).

Within the context of massive open online courses (MOOCs), this 
methodology enables teachers to adopt a constructivist perspective, 
designing activities that support exploration and the creation of 
knowledge in an interactive setting (Gonçalves and Barrigão, 2019). 
These courses, in addition to being accessible, should consider the 
diversity of student profiles according to individual needs and goals 
(Qaffas et al., 2020), and their motivation levels (Huacui et al., 2024). 
This approach can significantly help bridge the gap in digital training 
in areas with limited resources (Tian et al., 2022).

1.3 Digital competencies in teacher training

Digital competencies are vital for teachers to fulfill their role as 
facilitators of learning in the digital age. According to López et al. 
(2020), these skills include information literacy and proficiency with 
digital tools, which are crucial for addressing contemporary 
educational challenges. Furthermore, their research identified that 
factors such as age and experience significantly impact the level of 
teachers’ digital proficiency.

In examining information literacy (Ançanello and De Castro Silva 
Casarin, 2023), emphasize the importance of digital skills in 
combating misinformation, a challenge intensified by the growing 
reliance on virtual environments. In this regard, educators require 
specific abilities not only to filter accurate information but also to 
teach students how to critically assess information sources (Gómez-
Pablos et al., 2020).

Additionally, there is a notable digital divide among various 
socioeconomic, generational, and geographic groups. Studies 
highlight the importance of teachers acquiring digital skills, 
accelerated by the pandemic, to effectively integrate technology into 
their educational practices. This enables them to serve as role models 
of digital literacy for their students (Aslan, 2021; Audrin and Audrin, 
2022; Beltrán-Sánchez et al., 2019; Li and Yu, 2022).

1.4 Importance of teacher training

The role of teachers as facilitators and exemplars of digital 
competencies is crucial for fostering skills in their students. Recent 
studies underscore that information and digital literacy are 

interdependent and essential skills in today’s educational environment 
(Aydınlar et al., 2024; Tang et al., 2022). However, many educators face 
challenges such as limited access to technological resources and 
insufficient training in these areas (Anaya et  al., 2021; Claro 
et al., 2024).

Moreover, the rapid advancement of technology and the digital 
landscape highlights the need for training teachers to adapt and 
effectively utilize digital tools in their classrooms (Dias-Trindade 
et al., 2020).

Adding to this, the significant digital divide across socioeconomic, 
generational, and geographic groups remains a concern. Research 
emphasizes the importance of equipping teachers with digital skills, a 
process accelerated by the pandemic, to integrate technology 
effectively into their teaching practices and serve as models of digital 
literacy for their students (Aslan, 2021; Audrin and Audrin, 2022; 
Beltrán-Sánchez et al., 2019; Li and Yu, 2022).

Information literacy and digital competencies are critical skills in 
contemporary society, particularly in education. It is essential to 
implement continuous training strategies that enable teachers to 
develop the necessary abilities to enhance their critical and analytical 
capacities regarding information, effectively integrating technology 
into their pedagogical practices. Additionally, ensuring equitable 
access to technological resources and fostering a culture of digital 
innovation within the educational field are imperative goals. Initiatives 
such as using MOOCs based on the flipped classroom methodology 
are exemplary strategies.

This study is strongly justified by its scientific relevance, 
addressing how innovative methodologies like MOOCs can enhance 
teacher preparation in these competencies. Furthermore, its impact 
on student development and teaching practices makes it a valuable 
contribution, aiding in the implementation of effective strategies to 
strengthen information and digital literacy in the educational context.

The research aims to determine the impact of MOOCs based on 
the flipped classroom methodology on enhancing informational and 
information literacy competencies among primary-level teachers.

The research questions are articulated as follows: What is the 
impact of implementing a MOOC based on the flipped classroom 
methodology on strengthening informational and information 
literacy competencies among primary-level teachers? And, which 
competency emerges as predominant in the development of 
informational and information literacy skills among primary-
level teachers?

2 Materials and methods

2.1 Participants and data collection 
procedures

A total of 810 teachers from the primary level of Regular Basic 
Education in the Lambayeque region from Ugel Chiclayo, Ugel 
Lambayeque and Ugel Ferreñafe participated in the study, of which 
654 were women (80.74%) and 156 were men (19.26%); according to 
their level of study, 19.5% have a bachelor’s degree; 36.5% have a 
bachelor’s degree; 36.6% have a master’s degree and 7.0% have a 
doctorate; with respect to work areas, 71.0% work in urban areas and 
29.0% work in rural areas. With respect to the areas of work, 71.0% 
work in urban areas and 29.0% work in rural areas; and with respect 
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to age, it was determined that there are teachers with less than one 
year of service and a maximum of 43 years of service. They responded 
to a pre- and post-test. The sampling used was non-probabilistic and 
the sample size is relevant and adequate because it allowed identifying 
the necessary statistical power to detect relevant changes between 
both stages, thus ensuring the representativeness of the findings.

The digital competencies questionnaire of the Common European 
Framework Digcomp was applied using a Google form, which 
contained 16 questions, with a rating scale from 1 to 6. The pretest was 
applied, then the MOOC in the area of information and information 
literacy and finally the posttest, prior to the application of the tests, 
informed consent was requested. The instrument measures the first 
competency area called information and information literacy, which 
has three mini-competencies, the first one called Navigation, search 
and filtering of information, data and digital content, the second one 
refers to the Evaluation of Information, data and digital content and 
the third one refers to the storage and retrieval of information, data 
and digital content.

2.2 Flipped classroom methodology

The Flipped Classroom has received a lot of attention in recent 
years and currently has a high level of acceptance (Zhang et al., 2024), 
as a result, it is evolving, from structural changes that allow changes 
in the use of time and space and a creation of a student-centered 
experience (Menegaz et  al., 2024). The MOOC was based on the 
Flipped Classroom methodology, which consisted of three stages: the 
first in which the participating teacher, based on the materials 
provided by the mentor, was able to analyze and interpret the 
information that gave rise to the formulation of questions or queries, 
the second stage, the mentor clarified the participating teachers’ 
questions or doubts while also assisting them in the development of 
the programmed topic, and in the third stage, the participating 
teachers applied what they had learned to specific cases raised by 
the mentor.

2.3 MOOC development

The MOOC was organized into one Induction Module and three 
Learning Modules, with the following structure: Module I focused on 
information navigation, search, and filtering; Module II on 
information evaluation; and Module III on information organization 
and storage. The MOOC was developed in 16 sessions, with two hour-
long webinars held every week. Before being implemented, the 
MOOC was validated by five subject experts from Granada University, 
Huelva University and Sevilla University, all from Spain.

At the beginning of the training, an induction on the use of the 
MOOC was carried out to evaluate the previous knowledge of the 
teachers, which made it possible to identify the level of digital 
competencies they possessed at the time, which allowed a better 
design of the MOOC. Continuous evaluation was carried out by 
monitoring the progress of teachers to ensure the meaningfulness of 
the course.

The Flipped Classroom Methodology was effectively integrated 
with the MOOC providing all the materials to the teachers before the 
synchronous sessions that allowed emphasis through the webinars 

with practical activities and conducting meaningful discussions with 
the expert teacher to dispel queries. All this allowed for adequate 
learning that ensured a collaborative environment among teachers 
and the effective use of the MOOC.

In order to learn more about the integration of flipped classroom 
with MOOC, you can watch the synchronous sessions in the following 
link: https://zenodo.org/records/14214481.

2.4 Analysis of data

SPSS software version 29, Excel spreadsheet, and Jamovi were 
used for statistical analysis of the pretest and posttest. 
Sociodemographic characteristics of teachers were identified through 
two-dimensional tables, descriptive measures, and box graphics. The 
Kolgomorov goodness-of-fit test was applied to identify the normality 
of the data, obtaining a (p < 0.05) result, therefore non-parametric 
methods were used (Siegel and Castellan, 1998).

The Wilcoxon test (Wilcoxon, 1992) was used to evaluate the 
impact of the MOOC on the first area of digital competencies called 
information and information literacy, in order to determine significant 
differences within the same group. Such a test is designed for data 
related to before and after measures on the same subjects, assessing 
whether the differences between pairs of observations (pre and post) 
tend to be significantly different from zero.

To answer the question, which competency stands out as 
predominant in the level of development of information and 
information literacy skills among primary school teachers? The 
Kruskall Wallis test was used on the posttest data to analyze 
comparatively the three competencies that comprise the area 
under study.

Therefore, the use of these statistical tools and methods ensures a 
detailed, valid and adequate analysis of the data collected. This makes 
it possible to rigorously assess the impact of the MOOC on teachers’ 
digital competencies, respecting the characteristics of the data 
(non-normality) and ensuring the reliability of the findings.

3 Results

When conducting the study, the sociodemographic characteristics 
of the 810 teachers who participated were discovered. The 
characteristics described are gender, age groups, educational level, 
area of work, Headquarters—UGEL, and the duration of service in 
the institution.

Table 1 displays sociodemographic data for 810 Regular Basic 
Education teachers from the Lambayeque regional UGEL, including 
those from Chiclayo (55.1%), Lambayeque (30.6%), and Ferreñafe 
(14.3%) headquarters. The teachers were male (19.26%) and female 
(80.74%), ranging in age from 22 to 65 years (average = 50.22 ± 8.41). 
There is a predominance of female teachers; in this regard, the gender 
digital gap should be taken into account, as women have less access, 
are poorer and have less time available (Güezmes, 2021). Likewise, 
according to their level of studies, they have a Bachelor’s degree 
(19.5%); Bachelor’s degree (36.5%); Master’s degree (36.9%) and 
Doctorate (7.0%). They work in urban (71.0%) and rural (29.0%) 
areas. The length of service identified teachers with less than one year 
and a maximum of 43 years of service (Mean = 21.69 ± 11.12).
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With respect to the level of study, it is determined that the 
predominant number of teachers are graduates and / or graduates; 
with respect to the areas of work it is determined that most of the 
teachers in the Lambayeque region are concentrated in the urban area, 
where there are greater advantages with regard to internet services and 
access to technological tools, which is not the case in rural areas, since 
in these areas the opposite is true; that is to say, there is a lack of 
connectivity and technological tools. In terms of age, according to the 
surveyed teachers, it was determined that most of them are between 
42 and 61 years old, so it can be noted that the demand for digital skills 
is essential in the current situation, where much of the educational 
process is associated with digital technology. Hence, the younger 
teaching population, under 35 years of age, has better domains 
(Fernández-Cruz and Fernández-Díaz, 2016). It should be noted that, 
their proximity to digital technologies is closer, unlike those older 
than 35 years. Overt contrasts are not decisive as they combine other 
factors, such as digital divides (Suárez-Guerrero et al., 2020).

Age and teaching experience revealed statistically relevant 
differences with small effect sizes, aligning with previous research that 
has shown a significant connection between age (Cabezas et al., 2017; 

Gallego-Arrufat et  al., 2019) and, especially, teaching seniority, 
associating greater seniority with a higher level of digital competence 
(Rodríguez et al., 2016; Pozo et al., 2020).

Table 2 shows that the descriptive measures show the comparison 
between pretest and posttest evaluations in competencies related to 
information literacy. For all competencies, the means increase 
significantly from pretest to posttest, for information browsing, 
searching and filtering the values range from 2.68 to 3.59, information 
evaluation ranges from 2.85 to 3.68, and information storage and 
retrieval ranges from 2.62 to 3.49, this increase suggests an overall 
improvement in the competencies assessed after the intervention. In 
the case of the 95% confidence intervals for the means show that the 
post-test values are consistently higher, indicating a statistically 
significant improvement. For the Navigation competency, the interval 
goes from [2.61, 2.75] (pretest) to [3.51, 3.67] (posttest), thus between 
the pre and post intervals, reinforcing the validity of the differences. 
Likewise, measures of variance and standard deviation dispersion 
were determined for all competencies; these values increase slightly in 
the posttest, indicating greater variability in the post-intervention 
results. For the Evaluation competency, the variance goes from 1.44 

TABLE 1 Sociodemographic characteristics of teachers engaging in flipped classroom training using MOOC to promote information and information 
literacy.

Sociodemographic 
characteristics

Gender Total

Male (n = 156) Female (n = 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%

Educational level

Bachelor (no degree) 19 12.2% 139 21.3% 158 19.5%

Bachelor’s degree 63 40.4% 233 35.6% 296 36.5%

Master’s degree 65 41.7% 234 35.8% 299 36.9%

Doctorate’s degree 9 5.8% 48 7.3% 57 7.0%

Zone

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%

Ferreñafe 38 24.4% 78 11.9% 116 14.3%

Service time

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%

Instruments applied to the teachers participating in the flipped classroom training with MOOC to strengthen the area of information and information literacy.
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(pretest) to 1.67 (posttest). As for the range and interquartile range, 
they increase slightly, indicating stability in the amplitude of the 
responses. Regarding the measures of shape (skewness and kurtosis), 
in the pretest, the values are positive (skewness to the right), indicating 
that most of the participants scored below the mean. In the posttest, 
the values become negative, indicating a more balanced distribution 
or with more participants scoring close to or above the mean.

Figure 1 shows a comparison of the Information and Information 
Literacy Competences in the pre- and post-test. In the pretest, an average 
score of (2.68 ± 1.03) was achieved; 50% of the teachers received a score 
less than or equal to 2.56, while the other 50% exceeded this amount, 
with a minimum value of 1 and a maximum value of 6 points. In the 
posttest, the average score was (3.59 ± 1.17); 50% of the teachers achieved 
a score less than or equal to 3.68, while the other 50% exceeded this 
amount, with a minimum value of 1 and a maximum value of 6 points.

In competence 1: Navigation, search and filtering of information, 
data and digital content; in the Pretest, an average score of (2.84 ± 1.19) 
was recorded; 50% of the teachers achieved a score less than or equal 
to 2.8, while the other 50% exceeded this number, with the smallest 
value being 1 and the maximum value being 6 points.

In the posttest, the average score was (3.67 ± 1.29); 50% of the 
teachers achieved a score less than or equal to 3.80, while the other 
50% exceeded this amount, with a minimum value of 1 and a 
maximum value of 6 points.

In competence 2: Evaluation of Information, data and digital 
content; In the Pretest, an average score of (2.61 ± 1.04) was recorded; 
50% of the teachers achieved a score less than or equal to 2.5, while 
the other 50% exceeded this amount, with a minimum value of 1 and 
a maximum value of 6 points.

The posttest resulted in an average score of (3.48 ± 1.20). 50% of 
the teachers scored less than or equal to 3.50, while the other 50% 
scored higher, with a minimum of 1 and a maximum of 6 points.

In competence 3: Storage and retrieval of information, data and 
digital content; In the Pretest, an average score of (2.59 ± 1.15) was 
recorded; 50% of the teachers obtained a score less than or equal to 
2.4, while the other 50% exceeded this amount. The minimum value 
was 1 and the highest value was 6 points.

In the posttest, the average score was (3.62 ± 1.29). 50% of the 
teachers received a score less than or equal to 3.80, while the other 
50% exceeded this number. The minimum value was 1 and the 
maximum value was 6 points.

The Kolmogorov–Smirnov goodness-of-fit test was used in 
Table 3 to compare pre- and post-test scores for Information and 
Information Literacy Competences globally (p < 0.05) (Siegel and 
Castellan, 1998). The skills observed in competence 1: navigation, 
search, and filtering of information, data, and digital content 
(p < 0.05); in competence 2: evaluation of information, data, and 
digital content (p < 0.05); in competence 3: storage and retrieval of 
information, data, and digital content (p < 0.05), indicating that the 
null hypothesis should be  rejected. These findings enabled the 
selection of non-parametric statistics, as shown in Table 4.

Table 4 shows the results of the test statistics for the comparison 
between the pre- and post-test scores; therefore, at 95% confidence, it 
is estimated that there is a significant difference in the score of the 
Information and Information Literacy Competences in the pretest and 
posttest, with the posttest score being higher. As a result, it is 
established that the teacher has improved greatly in: Competence 1: 
Navigation, search and filtering of information, data, and digital 
content; Competence 2: Evaluation of information, data, and digital 
content; and in competence 3 involves the storage and retrieval of 
information, data, and digital content.

Table 5 shows a significant difference in competences at a 95% 
confidence level (p < 0.05). Competence 1 received the highest score 
in Navigation, search, and filtering of information, data, and digital 

TABLE 2 Descriptive measures of the pre and postest of information and information literacy competences according to the competences.

Descriptive measures

Information and 
information literacy 

competences

Competence 1: 
Navigation, search 

and filtering of 
information, data 

and digital content

Competence 2: 
Evaluation of 

information, data 
and digital content

Competence 3: 
Storage and retrieval 
of information, data 
and digital content

Pre test Post test Pre test Post test Pre test Post test Pre test Post test

Average 2.68 3.59 2.85 3.68 2.62 3.49 2.59 3.63

95% confidence 

interval for the 

average

Lower limit 2.61 3.51 2.77 3.59 2.55 3.41 2.51 3.54

Upper limit 2.75 3.67 2.93 3.77 2.69 3.57 2.67 3.72

Average cropped at 5% 2.64 3.60 2.80 3.70 2.58 3.49 2.53 3.64

Median 2.56 3.69 2.80 3.80 2.50 3.50 2.40 3.80

Variance 1.06 1.37 1.44 1.67 1.10 1.45 1.34 1.66

Standard deviation 1.03 1.17 1.20 1.29 1.05 1.20 1.16 1.29

Minimum 1 1 1 1 1 1 1 1

Maximum 6 6 6 6 6 6 6 6

Rank 5 5 5 5 5 5 5 5

Interquartile range 1.5 1.64 1.8 2 1.5 1.67 1.8 2

Asymmetry 0.49 −0.20 0.45 −0.26 0.50 −0.08 0.61 −0.20

Kurtosis −0.31 −0.68 −0.51 −0.83 −0.28 −0.63 −0.30 −0.90

Instruments applied to the teachers participating in the flipped classroom training with MOOC to strengthen the area of information and information literacy.
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content; Competence 3: Storage and retrieval of information, data, and 
digital content came in second; and Competence 2: Evaluation of 
information, data, and digital content came in third.

4 Discussion

In this research, the main objective was to carry out an analysis 
of the impact of the MOOC through the use of the flipped classroom 
in the development of the training of Primary Education teachers 
in the Lambayeque Region, with the purpose of achieving 
Information and Information Literacy Competences; navigation, 
searching and filtering information, data and digital content; 
evaluation of Information, data and digital content; and Storage and 
retrieval of information, data and digital content; the study 
considered sociodemographic data such as gender, age of the 
teachers, degree of education, job location, UGEL, and duration 
of employment.

The survey included 810 teachers, of which 654 were women 
(80.74%) and 156 were men (19.26%). According to the level of 
education, 19.5% are bachelors (no degree); 36.5% hold a bachelor’s 
degree; 36.6% hold master’s degrees; and 7.0% hold a doctorate’s 
degree. In terms of job areas, 71.0% work in urban regions and 29.0% 
in rural areas; In terms of age, it was established that there are 
teachers with less than one year of service and up to 43 years 
of service.

The results of this research show that there is a predominance 
of female teachers in the Lambayeque region. In this regard, 
we must take into account the digital gender gap, which is shown 
according to an CEPAL study that women have less access, are 
more poor, and have a smaller amount of time available 
(Güezmes, 2021).

With respect to the level of study, it is determined that the 
number of teachers with a bachelor’s degree predominates; with 
respect to work areas, it is determined that the majority of teachers 
in the Lambayeque region are concentrated in the urban area, 

FIGURE 1

Graphic of pre- and post-test of the information and information literacy competence.

TABLE 3 Goodness-of-fit test of the pre- and post-test of the information and information literacy competence.

Kolmogorov-Smirnova Shapiro–Wilk

Statistical gl Sig. Statistical gl Sig.

Information and information literacy 

competences

Pre 0.061 810 0.000 0.971 810 0.000

Post 0.046 810 0.000 0.984 810 0.000

Competence 1: Navigation, search and filtering of 

information, data and digital content

Pre 0.082 810 0.000 0.965 810 0.000

Post 0.087 810 0.000 0.970 810 0.000

Competence 2. Evaluation of Information, data 

and digital content

Pre 0.078 810 0.000 0.968 810 0.000

Post 0.053 810 0.000 0.986 810 0.000

Competence 3: Storage and retrieval of 

information, data and digital content

Pre 0.096 810 0.000 0.951 810 0.000

Post 0.082 810 0.000 0.971 810 0.000

a. Lilliefors significance correction. H0: The data follows a normal distribution. H1: The data follows a normal distribution.
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where they have greater advantages in terms of internet services 
and access to technological tools, which does not occur in rural 
areas, because there is a lack of connectivity and digital tools. In 
terms of age, according to the teachers questioned, the majority are 
between 42 and 61 years of age, indicating that the requirement for 
digital skills is vital in the current circumstances, where digital 
technology is used extensively throughout the teaching process. As 
a result, the younger teaching population, under 35 years old, 
demonstrates greater competence (Fernández-Cruz and 
Fernández-Díaz, 2016). It should be  emphasized that they are 
closer to digital technology than those over the age of 35. Manifest 
disparities are not conclusive since they incorporate other 
elements, such as the digital gap (Suárez-Guerrero et al., 2020).

Age and teaching experience revealed statistically significant 
differences with small effect sizes, consistent with previous 
research that has shown a significant relationship between age 

(Cabezas et  al., 2017; Gallego-Arrufat et  al., 2019) and, 
particularly, teaching seniority, with greater seniority being 
associated with a higher level of digital competence (Rodríguez 
et al., 2016; Pozo et al., 2020).

The design and execution of this study allowed us to give 
substantial information on the development of Information and 
Information Literacy Competences by primary teachers in the 
Lambayeque region, which was assessed using a pre- and post-test. In 
the Pretest, an average score of (2.68 ± 1.03) was achieved. 50% of the 
teachers received a score less than or equal to 2.56, while the other 
50% exceeded this amount. The minimum value was 1 and the 
maximum value was 6 points.

In the posttest, the average score was (3.59 ± 1.17); 50% of the 
teachers achieved a score less than or equal to 3.68, while the other 
50% exceeded this amount, with a minimum value of 1 and a 
maximum value of 6 points.

TABLE 4 Wilcoxon signed rank test of the pre and postest of the information and information literacy competences.

N Average range Sum of ranks Test Statisticsa P-value

Z

Information and 

Information Literacy 

Competences

Post–Pre

Negative ranges 219a 308.65 67594.5

−14,095b 0.000
Positive ranges 579b 433.86 251206.5

Ties 12c

Total 810

Competence 1

Navigation, searching 

and filtering 

information, data and 

digital content

Post—Pre

Negative ranges 235a 317.07 74512.5

−12,093b 0.000

Positive ranges 538b 417.54 224638.5

Ties 37c

Total 810

Competence 2

Evaluation of 

information, data and 

digital content

Post—Pre

Negative ranges 225a 303.83 68,361

−13,446b 0.000
Positive ranges 558b 427.55 238,575

Ties 27c

Total 810

Competence 3

Storage and retrieval of 

information, data and 

digital content

Post—Pre

Negative ranges 216a 284.33 61,415

−14,340b 0.000
Positive ranges 561b 429.3 240,838

Ties 33c

Total 810

b. Post > Pre

b. Post Competence 1—Search > Pre Competence 1—Search

b. Post Competence 2—Evaluation > Pre Competence 2—Evaluation

b. Post Competence 3—Storage > Pre Competence 3—Storage

a. Wilcoxon signed rank test. b. It is based on negative ranges.

TABLE 5 Kruskal Wallis test for the comparison between information and information literacy competences.

Median Range Test 
statistician

Degrees of 
freedom

P-
value

Competence 1: Navigation, searching and filtering information, data and digital content 3.8 1,263.66

11.807 2 0.0027Competence 2: Evaluation of information, data and digital content 3.5 1,148.47

Competence 3: Storage and retrieval of information, data and digital content 3.8 1,234.36

Total 3.67
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With regard to the other competences, the following results could 
be obtained:

Competence 1: Navigation, search, and filtering of information, 
data, and digital content; In the Pretest, an average score of 
(2.84 ± 1.19) was collected; 50% of the teachers achieved a score less 
than or equal to 2.8, while the other 50% exceeded this number, with 
the smallest value being 1 and the maximum value being 6 points. In 
the posttest, the average score was (3.67 ± 1.29); 50% of the teachers 
achieved a score less than or equal to 3.80, while the other 50% 
exceeded this amount, with a minimum value of 1 and a maximum 
value of 6 points.

Competence 2: Evaluation of information, data, and digital 
content; In the Pretest, an average score of (2.61 ± 1.04) was collected; 
50% of the teachers achieved a score less than or equal to 2.5, while 
the other 50% exceeded this amount, with a minimum value of 1 and 
a maximum value of 6 points. The posttest resulted in an average score 
of (3.48 ± 1.20). Half of the teachers scored less than or equal to 3.50, 
while the other half scored higher, with a minimum of 1 and a 
maximum of 6 points.

Competence 3: Storing and retrieving information, data, and 
digital content; In the Pretest, an average score of (2.59 ± 1.15) was 
collected; 50% of the teachers achieved a score less than or equal 
to 2.4, while the other 50% exceeded this amount, with a minimum 
value of 1 and a maximum value of 6 points. In the posttest, the 
average score was (3.62 ± 1.29); 50% of the teachers achieved a 
score less than or equal to 3.80, while the other 50% exceeded this 
amount, with a minimum value of 1 and a maximum value of 
6 points.

Based on the differences in the improvements observed in 
competency 1, competency 2 and competency 3  in the area of 
information and information literacy is due to the nature of each skill 
as well as the factors that are related to the training received, for 
example, competency 1 is focused on browsing, searching and filtering 
information which is a practical and everyday skill in teachers which 
allows an improvement since teachers apply what they have learned 
more immediately in their work context. Also, the use of digital tools 
such as search engines, institutional repositories, databases, making 
this competence more accessible and therefore easy to use, however, 
competence 2, which involves an evaluation of information, is more 
complex and therefore requires a critical and deep analysis that 
involves having the ability to find information and evaluate its 
relevance and veracity, which represents a major challenge for 
teachers, especially if they do not have training in the subject. And 
finally, competency 3 is related to the storage and retrieval of 
information, which implies the proper handling of tools or platforms, 
as it could become more technical and less familiar with data 
management systems for some teachers.

Teacher training in information competence is seen as one of the 
important components for the success of the digital revolution in the 
classroom. According to a review research conducted by Spiteri and 
Rundgren (2018) primary education teachers require technological 
training and guidelines in order to transfer to their students the 
abilities they will need in the information age.

In terms of teacher education, generating digitally literate students 
has traditionally meant prioritizing technical abilities in the use of 
digital tools and systems deemed acceptable for educational contexts, 
as well as determining how they may be  applied within specific 
learning units (Admiraal et al., 2017).

It is important to remember that universal access to knowledge is 
a central principle of open education, specifically that which is 
developed through MOOCs (flipped classroom). It is also important 
to consider what some scholars of the subject point out, which is that 
these massive courses generate inequalities because they primarily 
serve already educated participants, with a bachelor’s degree and even 
a postgraduate degree (Atenas et  al., 2021; Manotas, 2018; 
Olcott, 2013).

Empowering primary teachers in Information and Information 
Literacy Competences is important, especially in light of the 
Educational Agenda 2030. This agenda emphasizes the use of 
technology for distance learning, contemplating “…the Internet, 
massive open and online courses [author’s emphasis] and other 
modalities that meet quality standards to improve access” (UNESCO, 
2015, p.2).

The growth of developing technologies and their integration 
into the educational environment presents a number of issues in 
terms of digital security, emphasizing the importance of promoting 
proper digital literacy in today’s society, as well as teacher training 
in this area. In this regard, both DigComp 2.2 (Digital Competence 
Framework for Citizenship) and the Common Framework for 
Digital Teaching Competence (DigCompEdu) emphasize the 
importance of assessing and improving pedagogical digital 
competence in order to ensure effective instruction that prepares 
digitally competent young people (Marín et al., 2023).

The research findings indicate that it is critical to prioritize the 
development of digital skills in teachers in order to improve and 
innovate their academic work.

The limitations identified in the research consisted of the research 
design, since being a pre-experimental design without a control 
group, it is difficult to fully attribute the changes observed to the 
MOOC intervention. Another limitation is the self-selection of the 
sample (teachers motivated to improve their digital competencies), 
as well as the delineation of future plans is key to strengthen the 
impact and scope of the findings. The challenges identified are the 
lack of technological resources in rural areas, which limits the 
effectiveness of the flipped classroom methodology in contexts that 
have little access to the internet, as well as digital tools. Research is 
projected oriented to the design of strategies adapted to these 
realities, such as the use of offline resources or hybrid methodologies. 
The sample will also be expanded to other regions of Peru, as well as 
to other educational levels, which will allow us to corroborate the 
replicability of the findings and adapt the program design to 
different contexts.

5 Conclusion

The MOOC based on the flipped classroom technique 
had a significant favorable influence on primary school 
teachers’ Information and Information Literacy Competences. 
Teachers who attended this course indicated considerable 
increase in their ability to search, assess, and apply information 
effectively. The flipped classroom methodology emphasized 
autonomy and self-learning, allowing teachers to plan ahead of 
time with teaching materials before applying and deepening their 
knowledge in interactive and collaborative sessions with 
their students.

https://doi.org/10.3389/feduc.2024.1447127
https://www.frontiersin.org/journals/education
https://www.frontiersin.org


Fernández-Otoya et al. 10.3389/feduc.2024.1447127

Frontiers in Education 09 frontiersin.org

The capacity to efficiently search and discover information is the 
most common information and information literacy skill among 
primary level teachers. Educators display exceptional ability to use 
search engines, databases, and digital resources to locate relevant and 
up-to-date material that supports their instructional practice, as well 
as to critically evaluate sources to ensure the credibility and relevance 
of the selected content.

Data availability statement

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

Ethics statement

The studies involving humans were approved by Research Ethics 
Committee of the Faculty of Medicine, Universidad Católica Santo 
Toribio de Mogrovejo, Peru. The studies were conducted in accordance 
with the local legislation and institutional requirements. The 
participants provided their written informed consent to participate in 
this study.

Author contributions

FF-O: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Writing – original draft, Writing – review 
& editing. JB: Conceptualization, Data curation, Investigation, 
Methodology, Writing – review & editing. GP-P: Conceptualization, 
Methodology, Writing – review & editing. MA-H: Conceptualization, 
Methodology, Supervision, Writing  – review & editing. SL: 
Conceptualization, Methodology, Writing – review & editing.

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. This work was 
subsidized by CONCYTEC through the PROCIENCIA program 
within the framework of the contest “Applied Research Projects in 
Social Sciences,” according to contract (PE501078687-2022-
PROCIENCIA) and “The APC was financed by the PROCIENCIA 
project as well as authors.

Acknowledgments

We acknowledge the financial and administrative support of 
Universidad Católica Santo Toribio de Mogrovejo (USAT) in Peru, 
Universidad Nacional de San Agustín de Arequipa (UNSA) in Peru, 
Universidad de Sevilla (US) in Spain, Universidad de Granada (UG) 
in Spain y la Universidad de Huelva (UH) in Spain.

Conflict of interest

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

Publisher’s note

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

References
Admiraal, W., Van Vugt, F., Kranenburg, F., Koster, B., Smit, B., Weijers, S., et al. 

(2017). Preparing pre-service teachers to integrate technology into K–12 instruction: 
evaluation of a technology-infused approach. Technol. Pedagog. Educ. 26, 105–120. doi: 
10.1080/1475939X.2016.1163283

Anaya, T., Montalvo, J., Calderón, A. I., and Arispe, C. (2021). Escuelas rurales en el 
Perú: Factores que acentúan las brechas digitales en tiempos de pandemia (COVID- 19) 
y recomendaciones para reducirlas. Educación 30, 11–33. doi: 10.18800/
educacion.202101.001

Ançanello, J. V., and De Castro Silva Casarin, H. (2023). DigComp and MIL 
frameworks contribute to fight fake news and disinformation. Revista Digital de 
Biblioteconomia e Ciencia Da Informacao 21:8671533. doi: 10.20396/RDBCI.
V21I00.8671533

Aslan, S. (2021). Analysis of digital literacy self-efficacy levels of pre-service teachers. 
Int. J. Technol. Educ. 4, 57–67. doi: 10.46328/ijte.47

Atenas, J., Havemann, L., Nascimbeni, F., Villar-Onrubia, D., and Orlic, D. (2021). 
Fostering openness in education: considerations for sustainable policy-making. Open 
Praxis 11, 167–183. doi: 10.5944/openpraxis.11.2.947

Audrin, C., and Audrin, B. (2022). Key factors in digital literacy in learning and 
education: A systematic literature review using text mining. Educ. Inform. Technol. 27, 
7395–7419. doi: 10.1007/s10639-021-10832-5

Aydınlar, A., Mavi, A., Kütükçü, E., Kırımlı, E. E., Alış, D., Akın, A., et al. (2024). 
Awareness and level of digital literacy among students receiving health-based education. 
BMC Med. Educ. 24:38. doi: 10.1186/s12909-024-05025-w

Beltrán-Sánchez, J. A. A., García, R. I. G., Ramírez-Montoya, M. S., and Tánori, J. 
(2019). Factores que influyen en la integración del Programa de Inclusión y 
Alfabetización Digital en la docencia en escuelas primarias. Revista Electrónica de 
Investigación Educativa 21, 1–11. doi: 10.24320/redie.2019.21.e31.2088

Cabero-Almenara, J., Gutiérrez-Castillo, J. J., Palacios-Rodríguez, A., and 
Barroso-Osuna, J. (2020). Comparative European DigCompEdu framework (JRC) and 
common framework for teaching digital competence (INTEF) through expert judgment. 
Texto Livre 14:25740. doi: 10.35699/1983-3652.2021.25740

Cabezas, M., Casillas, S., Sanches-Ferreira, M., and Teixeira, F. (2017). ¿Condicionan 
el género y la edad el nivel de competencia digital? Un estudio con estudiantes 
universitarios Fonseca. J. Commun. 15, 109–125. doi: 10.14201/fjc201715109125

Carroll, A. J., and Borycz, J. (2024). Integrating large language models and generative 
artificial intelligence tools into information literacy instruction. J. Acad. Librariansh. 
50:102899. doi: 10.1016/j.acalib.2024.102899

Chase, M. (2024). Teaching intersectionality in instructional librarianship: 
asynchronous information literacy instruction in the health sciences. Issues Sci. Technol. 
Librariansh. 2024, 2–15. doi: 10.29173/istl2794

Chávez, F. J. P., Malaver, N. E., Villavicencio, J. I. C., Zevallos, P. R., Chávez, F. J. P., 
Malaver, N. E., et al. (2023). Competencias digitales y desarrollo profesional de los docentes 
de educación básica regular. Horizontes Revista de Investigación en Ciencias de la Educación 
7, 2448–2459. doi: 10.33996/revistahorizontes.v7i31.676

Claro, M., Castro-Grau, C., Ochoa, J. M., Hinostroza, J. E., and Cabello, P. (2024). 
Systematic review of quantitative research on digital competences of in-service school 
teachers. Comput. Educ. 215:105030. doi: 10.1016/j.compedu.2024.105030

Dias-Trindade, S., Moreira, J. A., and Ferreira, A. (2020). Evaluation of the teachers’ 
digital competences in primary and secondary education in Portugal with DigCompEdu 
CheckIn in pandemic times. Acta Scient. Technol. 43,  –e56383. doi: 10.4025/
actascitechnol.v43i1.56383

Fernández-Cruz, F.-J., and Fernández-Díaz, M.-J. (2016). Generation Z’s teachers and 
their digital skills. [Los docentes de la generación Z y sus competencias digitales]. 
Comunicar 46, 97–105. doi: 10.3916/C46-2016-10

https://doi.org/10.3389/feduc.2024.1447127
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.1080/1475939X.2016.1163283
https://doi.org/10.18800/educacion.202101.001
https://doi.org/10.18800/educacion.202101.001
https://doi.org/10.20396/RDBCI.V21I00.8671533
https://doi.org/10.20396/RDBCI.V21I00.8671533
https://doi.org/10.46328/ijte.47
https://doi.org/10.5944/openpraxis.11.2.947
https://doi.org/10.1007/s10639-021-10832-5
https://doi.org/10.1186/s12909-024-05025-w
https://doi.org/10.24320/redie.2019.21.e31.2088
https://doi.org/10.35699/1983-3652.2021.25740
https://doi.org/10.14201/fjc201715109125
https://doi.org/10.1016/j.acalib.2024.102899
https://doi.org/10.29173/istl2794
https://doi.org/10.33996/revistahorizontes.v7i31.676
https://doi.org/10.1016/j.compedu.2024.105030
https://doi.org/10.4025/actascitechnol.v43i1.56383
https://doi.org/10.4025/actascitechnol.v43i1.56383
https://doi.org/10.3916/C46-2016-10


Fernández-Otoya et al. 10.3389/feduc.2024.1447127

Frontiers in Education 10 frontiersin.org

Gallego-Arrufat, M. J., Torres-Hernández, N., and Pessoa, T. (2019). Competence of 
future teachers in the digital security area. Comunicar 27, 57–67. doi: 10.3916/
C61-2019-05

Gómez-Pablos, V. B., Muñoz-Repiso, A. G.-V., Martín, S. C., and González, M. C. 
(2020). Evaluation of information literacy skills in students and a study of several 
influential variables. Revista Complutense de Educacion 31, 517–528. doi: 10.5209/
rced.65835

Gonçalves, B. M., and Barrigão, V. (2019). Professional development in MOOC: 
teachers motivation. 14th Iberian Conference on Information Systems and Technologies 
(CISTI), 19–22.

Güezmes, A. (2021). Brechas de género en el mercado laboral y los efectos de la crisis 
sanitaria en la autonomía económica de las mujeres. Available at: https://www.cepal.org/
sites/default/files/presentations/presentacion_aguezmes_180121.pdf

Holguin, J. A., Villena, M., Soto, C., and Panduro, J. (2020). Competencias digitales, 
liderazgo distribuido y resiliencia docente en contextos de pandemia. Repositorio 
Institucional UCV 45:102748. doi: 10.1016/j.nepr.2020.102748

Huacui, Z., Hossain, M. N., Zhen, K., and Kumar, N. (2024). Understanding the 
success factors of MOOCs' retention intention: A necessary condition analysis. PloS one 
19:6. doi: 10.1371/journal.pone.0310006

Hurtado-Mazeyra, A., Núñez-Pacheco, R., Barreda-Parra, A., Guillén-Chávez, E.-P., 
and Turpo-Gebera, O. (2022). Digital competencies of Peruvian teachers in basic 
education. Front. Educ. 7:1058653. doi: 10.3389/feduc.2022.1058653

Kadiri, R., Gayan, M. A., and Emami, M. (2024). Program wise information literacy 
skills of students: A comparative study in a private College in the Middle East. DESIDOC 
J Lib Inform Technol 44, 105–113. doi: 10.14429/djlit.44.2.19483

Li, M., and Yu, Z. (2022). Teachers’ satisfaction, role, and digital literacy during the 
COVID-19 pandemic. Sustain. For. 14, 1–19. doi: 10.3390/su14031121

López, J., Pozo, S., Vázquez, E., and López Meneses, E. J. (2020). Analysis of the 
incidence of age in the digital competence of Spanish pre-university teachers—Análisis 
de la incidencia de la edad en la competencia digital del profesorado preuniversitario 
español. Revista Fuentes 1, 75–87. doi: 10.12795/revistafuentes.2020.v22.i1.07

Manotas, E. (2018). Los cursos masivos en Línea, mooc: ¿cursos para La inmensa 
minoría?: Una revisión de posturas sobre eL impacto de La educación virtuaL para eL 
acceso a La educación en américa Latina. Investigación y Desarrollo 26, 109–124. doi: 
10.14482/indes.26.2.371.35

Marín, V. I., Carpenter, J. P., Tur, G., and Williamson-Leadley, S. (2023). Social media 
and data privacy in education: an international comparative study of perceptions among 
pre-service teachers. J. Comput. Educ. 10, 769–795. doi: 10.1007/s40692-022-00243-x

Menegaz, J., Do, C., Medina, J. L., Silva dos Anjos Seixas, N., and Caravaca-Morera, J. A. 
(2024). Editorial: flipped classroom or flipped learning in health professionals’ 
education. Front. Educ. 9:1353013. doi: 10.3389/feduc.2024.1353013

Naveed, M. A., and Saadia, H. (2024). Information literacy at journalists’ workplace 
in Pakistan. J. Librariansh. Inf. Sci. 56, 453–467. doi: 10.1177/09610006221142625

Nieto-Isidro, S., Martínez-Abad, F., and Rodríguez-Conde, M.-J. (2021). Present and 
future of teachers’ information literacy in compulsory education—Presente y futuro de 
la Competencia Informacional Docente en educación obligatoria. Revista Española de 
Pedagogía 79. doi: 10.22550/REP79-3-2021-07

Olcott, D. (2013). Access under siege: are the gains of open education keeping pace 
with the growing barriers to university access? Open Praxis 5, 15–20. doi: 10.5944/
openpraxis.5.1.14

Pozo, S., López, J., Fernández, M., and López, J. A. (2020). Correlational analysis of the 
incident factors in the level of digital competence of teachers—Análisis correlacional de los 
factores incidentes en el nivel de competencia digital del profesorado. Revista Electrónica 
Interuniversitaria de Formación del Profesorado 23:396741. doi: 10.6018/reifop.396741

Pozo-Sánchez, S., López-Belmonte, J., Rodríguez-García, A.-M., and 
López-Núñez, J.-A. (2020). Teachers’ digital competence in using and analytically 
managing information in flipped learning (Competencia digital docente Para el uso y 
gestión analítica informacional del aprendizaje invertido). Cult. Educ. 32, 213–241. doi: 
10.1080/11356405.2020.1741876

Qaffas, A. A., Kaabi, K., Shadiev, R., and Essalmi, F. (2020). Towards an optimal 
personalization strategy in MOOCs. Smart Learn. Environ. 7:14. doi: 10.1186/
s40561-020-0117-y

Rodríguez, H., Restrepo, L. F., and Aranzazu, D. (2016). Desarrollo de habilidades 
digitales docentes para implementar ambientes virtuales de aprendizaje en la docencia 
universitaria. Sophia 12, 261–270. doi: 10.18634/sophiaj.12v.2i.561

Siegel, S., and Castellan, J. (1998). Estadística no paramétrica, aplicada a las ciencias 
de la conducta. 4a. edición Edn. Mexico: Editorial Trillas.

Spiteri, M., and Rundgren, S. N. C. (2018). Literature review on the factors affecting 
primary teachers’ use of digital technology. Technol. Knowl. Learn. 25, 115–128. doi: 
10.1007/s10758-018-9376-x

Suárez-Guerrero, C., Revuelta-Domínguez, F.-I., and Rivero-Panaqué, C. (2020). 
Valoración de la competencia digital en alumnos con rendimiento alto en el Perú. 
Archivos Analíticos de Políticas Educativa 28, 2–17. doi: 10.14507/epaa.28.5112

Tang, L., Gu, J., and Xu, J. (2022). Constructing a digital competence evaluation 
framework for in-service teachers’ online teaching. Sustain. For. 14:95268. doi: 10.3390/
su14095268

Tian, Y., Sun, Y., Zhang, L., and Qi, W. (2022). Research on MOOC teaching mode in 
higher education based on deep learning. Comput. Intell. Neurosci. 2022:e8031602, 1–10. 
doi: 10.1155/2022/8031602

Torres, C. M. (2021). Construyendo la educación: Infraestructura como determinante 
del rendimiento académico en el Perú 2000-2015. Repositorio Institucional–Ulima. 
Available at: https://repositorio.ulima.edu.pe/handle/20.500.12724/13874

UNESCO. (2015). Incheon Declaration and Framework for Action. Available at: 
https://acortar.link/gPDmtR

Wilcoxon, F. (1992). Individual comparisons by ranking methods. En S. Kotz and N. L. 
Johnson (Eds.), Breakthroughs in statistics: methodology and distribution (pp. 196–
202). Springer.

Wu, C., He, C., Yan, J., Du, J., He, S., Ji, Z., et al. (2024). Patterns of information literacy 
and their predictors among emergency department nurses: A latent profile analysis 
based on the person-context interaction theory. BMC Nurs. 23:71. doi: 10.1186/
s12912-024-01756-9

Zhang, F., Wang, H., Zhang, H., and Sun, Q. (2024). The landscape of flipped 
classroom research: A bibliometrics analysis. Front. Educ. 9:1165547. doi: 10.3389/
feduc.2024.1165547

https://doi.org/10.3389/feduc.2024.1447127
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.3916/C61-2019-05
https://doi.org/10.3916/C61-2019-05
https://doi.org/10.5209/rced.65835
https://doi.org/10.5209/rced.65835
https://www.cepal.org/sites/default/files/presentations/presentacion_aguezmes_180121.pdf
https://www.cepal.org/sites/default/files/presentations/presentacion_aguezmes_180121.pdf
https://doi.org/10.1016/j.nepr.2020.102748
https://doi.org/10.1371/journal.pone.0310006
https://doi.org/10.3389/feduc.2022.1058653
https://doi.org/10.14429/djlit.44.2.19483
https://doi.org/10.3390/su14031121
https://doi.org/10.12795/revistafuentes.2020.v22.i1.07
https://doi.org/10.14482/indes.26.2.371.35
https://doi.org/10.1007/s40692-022-00243-x
https://doi.org/10.3389/feduc.2024.1353013
https://doi.org/10.1177/09610006221142625
https://doi.org/10.22550/REP79-3-2021-07
https://doi.org/10.5944/openpraxis.5.1.14
https://doi.org/10.5944/openpraxis.5.1.14
https://doi.org/10.6018/reifop.396741
https://doi.org/10.1080/11356405.2020.1741876
https://doi.org/10.1186/s40561-020-0117-y
https://doi.org/10.1186/s40561-020-0117-y
https://doi.org/10.18634/sophiaj.12v.2i.561
https://doi.org/10.1007/s10758-018-9376-x
https://doi.org/10.14507/epaa.28.5112
https://doi.org/10.3390/su14095268
https://doi.org/10.3390/su14095268
https://doi.org/10.1155/2022/8031602
https://repositorio.ulima.edu.pe/handle/20.500.12724/13874
https://acortar.link/gPDmtR
https://doi.org/10.1186/s12912-024-01756-9
https://doi.org/10.1186/s12912-024-01756-9
https://doi.org/10.3389/feduc.2024.1165547
https://doi.org/10.3389/feduc.2024.1165547

	The impact of the MOOC based on the flipped classroom methodology to increase the level of information and information literacy competence in primary school teachers
	1 Introduction
	1.1 Context of information literacy in the digital era
	1.2 Flipped classroom methodology
	1.3 Digital competencies in teacher training
	1.4 Importance of teacher training

	2 Materials and methods
	2.1 Participants and data collection procedures
	2.2 Flipped classroom methodology
	2.3 MOOC development
	2.4 Analysis of data

	3 Results
	4 Discussion
	5 Conclusion

	References

