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Resumen

Introduccion: Desde hace algunos afios, se vienen desarrollando diversos marcos y he-
rramientas de autoevaluacion para describir las facetas de la competencia digital de los
docentes, siendo uno de estos el DigCompEdu Checkln. Este ha sido validado al inglés en
Marruecos, al aleman en Alemania, y al espafiol en Espafia. El objetivo de este estudio con-
siste en validar el instrumento que fue elaborado en otro contexto, para que responda a la
necesidad de medir la competencia digital de los docentes de una universidad privada en
Lima, Perd, a partir de su autopercepcién.

Método: Se realizé un estudio instrumental para determinar las evidencias de validez y
confiabilidad de la herramienta DigCompEdu CheckIn. La muestra estuvo constituida por
1218 docentes de diferentes areas: Arte, Ciencias, Ciencias Sociales, Ciencias Juridicas, In-
genierias y Arquitectura, Ciencias de la Salud, y Humanidades.

Resultados: Los resultados sefialan la reagrupacion de las competencias digitales en una
estructura de tres factores (F1, F2, F3) y 22 competencias, a diferencia de la estructura ori-
ginal compuesta de seis factores. Esta reduccion de la estructura de las competencias no
descarta la interaccién entre las competencias generales, sino que la mantiene. Las tres
competencias globales (Competencias de los estudiantes (F1); Competencias profesionales
de los educadores (F2); Competencias pedagdgicas de los educadores (F3) interactiian y se
interrelacionan.

Conclusiones: Los hallazgos evidencian que el DigCompEdu CheckIn es una herramienta
valida y confiable entre los docentes. Es necesario realizar nuevos estudios que verifiquen
la propuesta de tres factores del instrumento para el contexto peruano, asi como su confia-
bilidad en nuevas poblaciones y contextos culturales.

Palabras clave: competencia digital, educacién superior, COVID-19, validez, confiabilidad.

Abstract

Introduction: For some years now, various frameworks and self-assessment tools have
been developed to describe the facets of teachers’ digital competence, one of these being
the DigCompEdu CheckIn. This has been validated in English in Morocco, in German in Ger-
many, and in Spanish in Spain. The objective of this study is to validate the instrument that
was developed in another context, so that it responds to the need to measure the digital
competence of teachers at a private university in Lima, Peru, based on their self-perception.

Method: An instrumental study was carried out to determine the evidence of validity and
reliability of the DigCompEdu CheckIn tool. The sample consisted of 1,218 teachers from
different areas: Art, Sciences, Social Sciences, Legal Sciences, Engineering and Architecture,
Health Sciences, and Humanities.

Results: The results indicate the regrouping of digital skills in a structure of three factors
(F1, F2, F3) and 22 skills, unlike the original structure composed of six factors. This reduction
in the structure of competencies does not rule out the interaction between general com-
petencies, but rather maintains it. The three global competencies (Student Competencies
(F1); Educators Professional Competencies (F2); Educators Pedagogical Competencies (F3)
interact and interrelate.

Conclusions: The findings show that the DigCompEdu CheckIn is a valid and reliable tool
among teachers. New studies are needed to verify the three-factor proposal of the instru-
ment for the Peruvian context, as well as its reliability in new populations and cultural con-
texts.

Keywords: digital competence, higher education, COVID-19, validity, reliability.
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AHHOTaUMSA

BBegeHue: B TeyeHne HeckonbKUX NeT 6bI10 pa3paboTaHO HECKObKO LUABMIOHOB U UH-
CTPYMEHTOB CaMOOLLeHKM A5 OMUCAHUSA acnekToB LIMGPOBOIi KOMMNETEHTHOCTU yunTenei,
ofHvM 13 kotopsblix aensetcs DigCompEdu CheckIn. OHa 6bina yTBepXAeHa Ha aHTrANACKOM
A3blke B MapokKo, Ha HeMeLKOM si3blke B [epMaHnu 1 Ha NCMaHCKoM si3bike B cnaHuu.
Llenbto AaHHOTO MCCNef0BaHUS SBASETCS NPOBEPKA MHCTPYMEHTa, KOTOPbIA 6bln paspa-
60TaH B ApYyrom KOHTeKCTe, YTOObl OTBETUTb Ha HEOBXOAMMOCTb M3MepeHus LndpoBo
KOMMETeHTHOCTW NpenojasaTesieil YacTHOro yHBepcuTeTa B JIume, Mepy, Ha ocHOBe UX
CaMOBOCMPUATUS.

MeToa: bbino npoBeAeHO MHCTPyMeHTalbHOE UCCNef0BaHWE ANA OMpeAeneHus Aoka-
3aTeNbCTB BaAVAHOCTU U HafZeXHOCTW nHcTpymeHTa DigCompEdu CheckIn. Bbibopka co-
cTosna u3 1218 yumteneid U3 pasnnyHbIX 06nacTeli: UCKYCCTBA, €CTeCTBEHHBIX Hayk, CO-
LManbHbIX HayK, HOPUANYECKUX HayK, MHXEHEePUN 1N apXWUTEKTYpbl, 34paBOOXPaHEHNS 1
TYMaHUTapHbIX HayK.

Pe3ynbTaTbl: Pe3ynbTaThbl MOKa3bIBAKT NeperpynnmpoBky LMPOBLIX KOMMETeHUUA B
CTPYKTYpY 13 Tpex pakTopos (F1, F2, F3) 1 22 koMneTeHLWiA, B 0TANYMe OT NepBOHaYaabHOM
CTPYKTYPbI 13 LWeCTV $pakTopoB. Takoe COKpaLleHne CTPYKTYPbl KOMAETEHLMI He NCKTHoYa-
eT B3aVMOJeiCTBUA MexXAy 06LLMMIY KOMMEeTEeHUMAMU, a COXPaHsieT ero. Tpu rnobanbHble
KoMneTeHLMM (KoMneTeHUmmn obydatowmxcst (F1); npodeccmoHanbHble KOMNeTeHLMm ne-
aaroros (F2); negaroruyeckue komneteHuUmmn negaroros (F3)) B3anMoAeNCTBYIOT 1 B3au-
MOCBS13aHbl.

BbiBOAbI: [MonyyeHHble pe3ynbTaThl CBUAETENbCTBYIOT 0 TOM, YTo DigCompEdu CheckIn sB-
NSeTCH BaAVAHBIM M HAEXHbIM MHCTPYMEHTOM Ans yuuTteneid. Heobxoanmsl fanbHenwne
NCCNesoBaHNS A1 NPOBepky Tpex$paKTOPHOro MOAXOAA MHCTPYMEHTA AN MepyaHCKoro
KOHTEKCTa, a Tak>Ke ero HaZeXXHOCTN B HOBbIX MONYAALMAX U KYNbTYPHbIX KOHTEKCTaX.

Kntoyesbie cnoea: LmppoBas KOMMETEHTHOCTb, Bbicliee o6pa3oBaHue, COVID-19, Banna-
HOCTb, HAZEXHOCTh.

HE

SIE 2R, BREABINMFENEN A EN AR ERTHEIERN TEEESE T
%, Bz —5i2 DigCompEdu Checkine % T BB FEE & SR Bh A, BEMEIBMR A
AP A B S ER ARSI A RN ENRIRIEES —ME 5 AR, LUE
EERINME RS —FrFA K FHINIRE B FOAR S BB FEEIB9FE K.

PR BT 7 —IN TR AAR, UAE DigCompEdu Checkin TEBBEXIEFA]
SR EASERE RN 1218 2N 2R BE R EEERE. T
BE5RAF ZERFMNAXRE,

MRER  EREPHFRET - NEZR FLF2 M) 22 MEFEENSHPERAS, 5
FR7 N NE R A ARG ST A (B X AP EE I S5 M BB D H A R — AR BE T 2 IRl FIAR EL1E
A, M2RFT. =faIkee D (PEENFLAEE T W EENPBEEHFEEIIFI) B
H{FEMMEE X,

B EE IR ELE R RS, DiglompEdu Checkin &M E—MEMEIEN T A
Ih BINBEETHOMFRRIEX —THES S TH="AEHEMN LR, R ETEH
BRI E & TR &1,

KA TR S B COVID-19. Wt I EE M,
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Introduction

In December 2019, the world was struck by the COVID-19 pandemic, which was first
reported in Wuhan, China (PAHO, 2020) and identified as a severe acute respiratory
disease that, if worsened, could lead to death (Twinamasiko et al., 2021). According
to the World Health Organization, from March 11, 2020, this disease was categorized
as a pandemic (PAHO, 2020), thus affecting the development of higher education in
various aspects (Mok et al., 2021), with the educational gaps being more visible and
deepened in terms of access to digital technologies, internet connection, and social
exclusion (Reimers, 2022).

The spread of the disease worldwide forced governments to establish conditions such
as passing regulations on social distancing of citizens, suspension of all kinds of activ-
ities in educational centers, and limiting and interrupting a good number of economic
and social activities (Hatabu et al., 2021; PAHO, 2020). Educational establishments, in
many parts of the world, suspended face-to-face classes in March 2020, negatively
affecting future educational systems (IIPE Unesco Latin America, 2020). The vulnera-
ble student population and students with learning difficulties at home were the most
impacted (IIPE Unesco Latin America, 2020; Pardo & Cobo, 2020).

Although before COVID-19, many countries had social, economic, and political chal-
lenges (IIEP Unesco Latin America, 2020) in the educational field, the pandemic de-
manded immediate responses such as the implementation of alternatives to quickly
transition from face-to-face to remote teaching and the deployment of remote edu-
cation strategies (Mok et al., 2021; Reimers, 2022). This has involved not only an ex-
haustive review of human relations, but also the mandatory redesign of a significant
number of tasks, academic work, and educational experiences that transitioned from
being face-to-face to being carried out through digital platforms (Alania-Contreras et
al., 2022; Pardo & Cobo, 2020). In Peru, educational facilities at the pre-school, prima-
ry, secondary, and higher education levels suspended face-to-face activities. However,
universities , strengthened remote education policies and activities for the non-face-
to-face teaching of their subjects (Resolution of the Board of Directors, 2020) and es-
tablished actions to have pedagogical resources and digital tools (Rojas-Salas et al.,
2021).

The virtuality caused by the pandemic forced the design of roadmaps to be based on
particular contexts with more innovative approaches, considering the needs and pos-
sibilities of each system, and taking into account the integration of digital technology
(Reimers, 2022; Rodriguez et al., 2021). After more than two years since the beginning
of the pandemic, many participants, traditionally used to holding face-to-face classes
(Alvarez et al., 2020), have been forced to recognize the importance of virtual classes,
incorporating them into their teaching work in response to the new demands of so-
ciety (Pardo & Cobo, 2020; Rodriguez et al., 2021). The integration of digital technol-
ogies into the learning management system confirms that it is currently possible to
refer to a “new normal” in the educational field (Alvarez et al., 2020; Mok et al., 2021).

Additionally, the Council and the European Parliament designed, in 2006, a reference
framework on the main competences related to lifelong learning that habitants need
to achieve to ensure active participation with social inclusion and employability in this
society. These competences are: (a) communication in the mother tongue; (b) commu-
nication in foreign languages; (c) mathematical competence and basic competences in
science and technology; (d) digital competence; (e) learning to learn; (f) social and civic
competences; (g) sense of initiative and entrepreneurship; and (h) cultural awareness
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and expression (European Commission, 2007). In this context, with the importance
that digital technologies have acquired, digital competence has become essential
(Gallardo-Echenique et al., 2018; Pozos & Tejada, 2018; Prendes et al., 2018) for active
and systematic participation in this new post-pandemic society (Pardo & Cobo, 2020).

Digital competence is a key aspect related to a great number of activities carried out by
professors. Therefore, the timely and adequate integration of technology has shown
a significant role (Cobo, 2019; Padilla-Hernandez et al., 2020). Digital competence is
defined as:

The safe and critical use of information and communications technologies (ICTs) in
society for work, leisure, and communication. It is based on basic ICT competences:
the use of computers to obtain, evaluate, store, produce, present, and exchange in-
formation and to communicate and participate in collaborative networks through the
Internet. (European Commission, 2007, p. 7)

However, digital teaching competences are considered as a set of attitudes, knowl-
edge, competences, and abilities that favor the strengthening of their teaching-learn-
ing strategies; personal and professional development; and interactions with stu-
dents, co-workers, relatives, among other actors (Redecker & Punie, 2020).

As a result of COVID-19, new technological resources that emerged online over-
whelmed teachers and other educational staff, who were unprepared to ensure the
continuity of students’ learning (Pardo & Cobo, 2020). They faced the challenge of
teaching remotely without adequate guidance, training, or access to the necessary
resources (IIEP Unesco Latin America, 2020). However, this health emergency has be-
come a new opportunity to build a more natural, fluid, close, and effective relationship
with the available digital resources and tools, thus facilitating the teaching work and
its educational practice (Mok et al., 2021; Padilla-Hernandez et al., 2018; Selwyn, 2017).

In Peru, the interest in teaching digital competences, which increased significantly
during the period of forced isolation, still remains given the regulatory changes in-
troduced during this period of health emergency. In May 2020, through Legislative
Decree No. 1496 (Government of Peru, 2020), the Peruvian Government included in
the university law, the possibility of providing educational services in three modalities
(face-to-face, semi-face-to-face, and remote or non-face-to-face), thereby expanding
opportunities for a diversified and quality offering of education. In August 2020, by
Resolution of the Board of Directors No. 105, the National Superintendence of Higher
University Education (SUNEDU, 2020) established the quality conditions for the pro-
vision of educational services in these three modalities, indicating competent and
qualified teaching staff in universities as a requirement, as well as clear policies for
updating their digital competences.

Digital Competence for Educators (DigCompEdu)

For several years, many self-assessment frameworks and tools have been developed
internationally to name the different phases of professors’ digital competence (Re-
decker & Punie, 2020, 2017). One of these is the so-called European Framework for
the Digital Competence of Educators (DigCompEdu), whose purpose is to guide poli-
cies for the establishment of tools and training programs for professors’ competence
(European Commission, 2021b; Redecker & Punie, 2020). This framework is part of
the European Commission’s project for the training, preparation, and instruction on
digital environments (European Commission, 2021b). The DigCompEdu framework,
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whose goal is to gather and describe the digital competences of teachers, is aimed at
educators at various levels (pre-school, higher and adult education), also considering
general and professional training, and education for special needs students (Redecker
& Punie, 2020).

The DigCompEdu framework comprises the progress of six areas of teaching digital
competence (Figure 1): (1) Professional engagement, (2) digital content, (3) teaching
and learning, (4) assessment and feedback, (5) empowerment of students, and (6) de-
velopment of digital competence of students (Redecker & Punie, 2020). The core of the
DigCompEdu framework includes areas 2-5 that explain “the digital pedagogical com-
petence of educators, that is, the digital competences that professors need to adopt
efficient, inclusive, and innovative teaching and learning strategies” (Redecker & Pu-
nie, 2020, p. 16). This is complemented by area 1, which is aimed at the professional
environment and with area 6 which determines the specific pedagogical competences
necessary to develop students’ digital competence (Redecker & Punie, 2020).

Figure 1
DigCompEdu Framework Synopsis

: pedagogi
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Note. Taken from the European Framework for the Digital Competence of Educators: DigCompEdu (p. 19), by C.
Redecker, Y. Punie, 2020, Joint Research Center of the European Commission.

Competence development consists of “six proficiency levels used by the Common Eu-
ropean Framework of Reference for Languages (CEFR), ranging from A1 to C2" (Re-
decker & Punie, 2020, p. 28) (Figure 2). This framework developed a self-perception
instrument of digital teaching competence provisionally called DigCompEdu CheckIn
developed by Redecker and Punie (2017b), which has been adapted to many languag-
es and teaching profiles (European Commission, 2021b, 2021a). Its design is the result
of several international proposals and experiences in multiple academic and scientific
events, as well as consultation with professors, researchers, experts, and profession-
als from the European community (European Commission, 2021b; Ghomi & Redecker,
2019; Redecker & Punie, 2020), who were invited to comment on the items and test the
survey. The DigCompEdu proposes 22 competences organized in areas and compe-
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tence levels (A1, A2, B1, B2, C1, C2) and aims to promote digital teaching competence
and innovation in education (Redecker & Punie, 2020, 2017). Currently, the instrument
continues to be validated among educators from different States of the European
Union and the world (European Commission, 2021a) to demonstrate that the cultural
context requires special attention and assessment.

In March 2018, the initial version of DigCompEdu CheckIn was published in Moroc-
co in English with the validation of 160 teachers of the English course (Benali et al.,
2018).In April 2018, it was translated into German and validated by 22 professors from
Germany (Ghomi & Redecker, 2019). In May 2018, 20 experts (researchers and pro-
fessors) were consulted to discuss the relevance and representativeness of the items.
In October 2018, a new version of the instrument was made in English and German
(Ghomi & Redecker, 2019). Between September and November 2018, the instrument
was validated again, by means of an online survey of the European Union, by 335 Ger-
man professors, (Ghomi & Redecker, 2019). In 2021, it was validated by 2,180 Spanish
higher education professors (Cabero-Almenara et al., 2021).

Figure 2
Proficiency Levels
Teachers bad innovation
andd are role models for
Teachers are & source of younger teachers
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Teachdrs are the backbose wath whom they share
ol any &
Teach when
for axpe nd it
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erCouageg collaboration and
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‘oo e Nl inspiration to.
expand their
COMPeNCes.
Teachers need guidance to
expand their
wpartoiz (:d
Nowices (A1) \;

® v very bothe
contact with dightal tools.

Note. Taken from the European Framework for the Digital Competence of Educators: DigCompEdu (pp. 29-30), by
C. Redecker, Y. Punie, 2020, Joint Research Center of the European Commission.

Many researchers (Arafat et al., 2016; Yaghoobzadeh et al., 2019) warn that the use of
measurement instruments developed in other countries must consider specific cultur-
al variables to generate valid and reliable findings. Validity is the coherence between
theory and empirical evidence so that the interpretations made with the instrument
make sense (Campo-Arias & Oviedo, 2008; Ramada-Rodilla et al., 2013). It should be
noted that validity is not a property of the measurement instrument as such (Messick,
1995b), but will depend on the goal of the measurement, items, population, and ap-
plication context; hence, an instrument may be valid for a certain group, but not for
others (Messick, 1995a; Soriano Rodriguez, 2014). This is the reason for any validation
process to be ongoing and requires constant empirical verification (Messick, 1995a,
1995b). Moreover, reliability is the ability of the instrument to show similar results
in repeated measurements; however, it is not enough to guarantee the validity of an
instrument for a specific population (Campo-Arias & Oviedo, 2008; Soriano Rodriguez,
2014).
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Since 1994, the International Test Commission has been developing guidelines for the
adaptation of questionnaires and tests (Mufiiz et al., 2013) and to methodological-
ly guide the process of adaptation and improvement of its quality (Hernandez et al.,
2020). The first version was published in 2005, and the second one in 2017, containing
18 directives grouped into six categories—precondition (3 directives), test develop-
ment (5 directives), confirmation (4 directives), administration (2 directives), punctua-
tion and interpretation (2 directives), and documentation (2 directives) (Hernandez et
al., 2020; ITC, 2017).

The DigCompEdu CheckIn has already been validated in English, German, and Spanish
in Morocco, Germany, and Spain, respectively. Although it has already been adminis-
tered in Latin American countries that make up MetaRed, this is the first study to date,
seeking to validate an instrument developed in another context, that responds to the
relevance of measuring teaching digital competence in a private university in Latin
America, Lima, Peru, based on their self-perception. MetaRed Peru is the organization
of Peruvian public and private universities, created with the support of Universia to
debate, reflect, and work collaboratively on the relevance of digital technologies (Oje-
da del Arco, 2021). To understand the state of Peruvian teaching digital competences,
MetaRed decided to use DigCompEdu in 2019 to ensure that, based on the reflec-
tion carried out by each university, it proposes virtualization policies, teacher training
plans, and an educational model (Ojeda del Arco, 2021).

Methods

An instrumental study was carried out and its goal was to specify the evidence of valid-
ity and reliability of the DigCompEdu CheckIn tool, adapted in a different sample from
the original (Millan et al., 2013). This study is part of MetaRed Peru and its purpose is
for universities to be able to use the tool developed by the Joint Research Center of the
European Commission (MetaRed Peru, 2021). The 22 items of the original version that
have Likert-type response alternatives were taken into consideration.

The data corresponding to the teachers of a Peruvian private university were collected.
The non-probabilistic convenience and homogeneous sample consisted of 1,218 high-
er education professors from different areas of that institution such as Art, Sciences,
Social Sciences, Legal Sciences, Engineering, and Architecture, Health Sciences, and
Humanities. In April 2021, the instrument was distributed by email to more than 4,000
professors, who participated voluntarily and anonymously, and no academic and/or
employment harm was caused to them. All participants received timely information on
the nature of the research and the undertaking to safeguard their confidentiality and
anonymity (Grady et al., 2017).

Regarding data treatment, these were organized, coded, and analyzed using statistical
calculation programs IBM SPSS Statistics 25, IBM SPSS Amos 23, Jamovi 2.0, and JASP
0.16. The sample was randomly divided into two equal parts, to evaluate the internal
structure of the instrument. Exploratory factorial analysis was carried out using the
first part, while a confirmatory factorial analysis was conducted with the second part.
Descriptive analyzes of the items were performed: “mean, standard deviation, asym-
metry, and kurtosis” (Ventura-Ledn et al., 2018, p. 25); Additionally, their homogeneity
was evaluated by calculating the corrected item-test correlation.

Subsequently, the exploratory factor analysis was performed. Regarding the confir-
matory factor analysis (CFA), the goodness-of-fit indexes were calculated using Chi
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Square, Chi Square/Degrees of Freedom, Root Mean Residual, Tucker-Lewis Index,
Comparative Fit Index, Incremental Fit Index, and the Mean Square Error of Approxi-
mation with their confidence intervals. Finally, reliability was determined by internal
consistency using McDonald’s Omega coefficient. It should be noted that Cronbach’s
Alpha was not used due to its limitations as the magnitude of the coefficient is af-
fected by the number of items and response alternatives and sampling error. On the
contrary, the calculation of the Omega coefficient depends on the factor loadings ob-
tained in the confirmatory analysis, which makes this method produce more stable
reliability results (Ventura-Ledn et al., 2018).

Results

Preliminary analysis of the items

Table 1 presents the descriptive statistics of the items: “mean, standard deviation,
asymmetry, and kurtosis” (Ventura-Ledn et al., 2018, p. 25). Corrected item-test cor-
relations are also presented. It is observed that item 9 presents the highest mean (M =
3.06; SD =.83) and item 21 presents the lowest mean (M = 2.30; SD = 1.13). Regarding
asymmetry and kurtosis, all items presented values lower than +/- 1.5 (Ferrando &
Anguiano-Carrasco, 2010; Pérez & Medrano, 2010), which shows that the data present
an approximation to the normal distribution. This finding was decisive in opting for
the maximum likelihood factorization method (Ximenez & Garcia, 2005). In addition,
the corrected item-test correlation values indicated that all items should be retained
because they obtained a correlation coefficient greater than .20 (Klin, 2016).

Exploratory factor analysis (EFA)

Before carrying out the exploratory factor analysis (EFA), it was verified whether the
data met the requirements to be able to carry it out; the measure of sample adequa-
cy obtained with the Kaiser-Meyer-0Olkin coefficient was .96 (excellent) and the Bart-
lett's sphericity test obtained a coefficient X? = 6360.47, p <.001 (optimal). With these
results, the EFA was carried out using the maximum likelihood extraction method.
(Costello & Osborne, 2005). The determination of the number of factors was carried
out through parallel analysis (Timmerman & Lorenzo-Seva, 2011) which suggested a
three-factor solution to group the 22 items of the DigCompEdu Checkln, as shown in
Table 2. These factors explained 47.70% (acceptable) of the variance of the construct.
It is observed that the factor loadings were higher than .30 (Kline, 1993). Items 8, 15,
and 17 were in more than one factor. Due to this, it was decided to keep them and
group them with the items belonging to the original dimensions.

It can be noted that the three-factor structure is related to the competences evaluated
by the DigCompEdu CheckIn. Therefore, the factors found will be called student com-
petences (Factor 1); professional competences of educators (Factor 2), and pedagog-
ical competences of educators (Factor 3) (Redecker & Punie, 2017). It is observed that
Factor 1 grouped the items of dimensions 5 and 6 of the original instrument (empow-
erment of students and development of digital competence of students). However,
Factor 2 grouped dimensions 1 and 2 of the original instrument (professional commit-
ment and digital content); finally, Factor 3 grouped dimensions 3 and 4 of the original
instrument (teaching-learning and evaluation-feedback).
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Table 1
Preliminary analysis of the DigCompEdu CheckIn items

Items M sD g’ g e
1. Organizational communication 262 .81 -18 -15 .50
2. Professional collaboration 2.41 .93 =22 -0 .52
3. Reflective practice 248 .96 .01 -71 .58
4. Continuous professional development through ~ 3.02 .93 -76 12 45
digital means

5. Selection 263 .88 -13 -64 .50
6. Creation and modification 272 .81 -70 127 .49
7. Protection, management, and exchange 251 121 -51 -56 .39
8. Teaching 2.7 1.02 -49 -4 .65
9. Guidance and support in learning 3.06 .83 -85 .81 .57
10. Collaborative learning 3.02 .93 -.86 .64 .58
11. Self-requlated learning 267 .94 -.80 .56 .64
12. Evaluation strategies 282 .84 -53 36 .59
13. Learning analytics 257  1.00 -3 -51 .59
14. Feedback, planning, and decision making 272 84 -3 -05 .62
15. Accessibility and integration 297 1.06 -91 .19 .61
16. Customization 242 123 -42 -93 .62
17. Active engagement of students with their 273 .95 -57 24 .58
learning

18. Information and media literacy 243 1.03 -37 -4 62
19. Communication 256 .85 -20 .33 .62
20. Content creation 2.64  1.09 -94 33 .59
21. Responsible use 230 113 -15  -54 7
22. Problem solving 259 91 -53 .52 .70

Note. M = Mean; SD = Standard deviation; g' = Asymmetry; g* = Kurtosis; r, = Corrected item-test correlation.
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Table 2

Exploratory factor analysis of the DigCompEdu CheckIn

Items Factor 1 Factor2 Factor3 Communality
21. Responsible use .94 31
22. Problem solving 1 41
18. Information and media literacy .66 .52
20. Content creation .56 .60
16. Customization 48 .50
19. Communication 46 .50
15. Accessibility and integration 34 40 .54
17. Active engagement of students with .33 .36 .51
their learning

6. Creation and modification 72 .52
3. Reflective practice 7 49
5. Selection .70 .51
1. Organizational communication .56 .61
8. Teaching .55 .36 .36
2. Professional collaboration .50 .63
4. Continuous professional development 44 7
through digital means

7. Protection, management, and exchange 34 .75
12. Evaluation strategies 1 43
9. Guidance and support in learning .65 .55
14. Feedback, planning, and decision .50 49
making

10. Collaborative learning 49 .57
13. Learning analytics 49 .54
11. Self-requlated learning 46 46
Eigenvalues 9.20 74 .32

Variance % 17.10%  15.00%  15.60%
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As shown in Figure 3, unlike the original model (Figure 1), the order and placement of
competences— student competences (Factor 1); professional competences of educa-
tors (Factor 2) and pedagogical competences of educators (Factor 3) change location.

Figure 3
DigCompEdu framework proposal validated in the Peruvian context

JmarenL
ey

Confirmatory factor analysis (CFA)

The purpose of this analysis was to confirm the results of the EFA. Table 3 shows the
three factors that obtained excellent goodness-of-fit values.

Table 3
DigCompEdu Checkln Statistical Goodness-of-Fit Indexes

Model X? X/gl RMR TLI CFI IFI RMSEA
(gl) [1C90%]

Three 633.54 3.07 .04 .92 .93 .93 .06

factors (206) [.05-.06]

Note. x* = Chi square; gl= Degrees of freedom; RMR= Mean residual root; TLI= Tucker-Lewis Index;
CFI= Comparative Fit Index; IFI= Incremental Adjustment Index; RMSEA= Root Mean Square Error of
Approximation; CI= Confidence intervals.

Figure 4 shows the factorial structure of the DigCompEdu CheckIn. It can be seen that
the factor loadings are in the range between .52 and .78, which can be considered
strong.
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Figure 4
Factor structure of the DigCompEdu CheckIn
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Analysis of the reliability

Finally, the internal consistency reliability of the DigCompEdu CheckIn was verified by
means of McDonald's Omega coefficient, as well as their respective confidence inter-
vals, the results of which are shown in Table 4. It is observed that the reliability of this
solution is considered good in all the factors, as coefficients w > .80 were found.

Table 4
Internal consistency reliability of the DigCompEdu CheckIn

Factors w CI95%

Factor 1 .89 [.87 -.90]
Factor 2 .81 [.79-.83]
Factor 3 .86 [.84-.88]

Note. w = McDonald’s Omega Coefficient; 95% CI = Confidence interval.

Conclusions

When self-perception instruments developed in other contexts, cultures (and languag-
es), and populations are used, it is necessary to carry out a methodologically adequate
process of cross-cultural adaptation (Arafat et al., 2016; Yaghoobzadeh et al., 2019).
Consequently, the emphasis is on culturally adapting the instruments (Arafat et al.,
2016) so that they are psychometrically sound and capable of generating valid and
generalizable findings (Yaghoobzadeh et al., 2019). In line with previous results (Borsa
etal., 2012; Yaghoobzadeh et al., 2019), instruments without due validity and reliabili-
ty can present problems, thus generating unreliable data when used in other studies.

Therefore, the goal was to validate an instrument, developed in another context that
would respond to the requirement of measuring digital teaching competence in a pri-
vate university in Lima, Peru, based on self-perception. This study incorporates the
recommendations of previous authors (Benali et al., 2018; Ghomi & Redecker, 2019)
who raise the need for adaptations to other contexts and cultures. The findings intro-
duced show that the DigCompEdu CheckIn is valid and reliable among the population
under study. Moreover, these results confirm the importance for studies on digital
competences to have evaluation instruments that are validated and applied cross-cul-
turally and within cultures, as in the case of DigCompEdu.

The proposal obtained shows the regrouping of digital competences in a structure
of three factors and 22 items, unlike what is shown in the original six-factor struc-
ture. A possible explanation for the new regrouping of factors could be the validity
evidence prior to the original instrument. The validations of the instrument carried
out in Morocco, Germany, and Spain lack psychometric properties (Benali et al., 2018;
Cabero-Almenara et al., 2021; Ghomi & Redecker, 2019). However, in all of them it is
declaratively stated that the opinions of experts were available, although no explicit
evidence of the content validity process was shown. There is no concordance anal-
ysis of the experts’ opinions, which is decisive in ruling out possible answers given
randomly. This reduction in the structure of competences does not rule out the in-
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teraction between general competences, but rather maintains them even though the
position of the factors of the original structure (Figure 1) has been modified (Figure 3).

The structure of three factors (F1, F2, and F3) is connected. Although the position of
the factors changes location from that shown in Figure 1 (F1: Professional competenc-
es of educators; F2: Pedagogical competences of educators; F3: Competences of the
students), as stated in Figure 3 (F1: Student competences; F2: Professional compe-
tences of educators; F3: Pedagogical competences of educators), all interrelate and
interact (Redecker & Punie, 2017). This finding is partially consistent with that reported
by Cabero-Almenara et al. (2021), because the integrity of the items of the original
instrument is preserved; but they are grouped into three factors that correspond to
the theoretical structure of the DigCompEdu (Redecker & Punie, 2020), although in a
different position. In line with previous studies (Arafat et al., 2016; Borsa et al., 2012;
Yaghoobzadeh et al., 2019), there are factors of a cultural nature, language (the pres-
ence of localisms or regionalisms), and context that also significantly influence the
factorial structure found in this study.

Considering that the original instrument was created before the pandemic, when ac-
cess to remote education was even more limited, the change in the internal position
of the factors could be due to the perception of teachers regarding the abilities of
students to address the use of digital competences. This perception, within the new
structure, places students in the first place (F1) of the new structure (Figure 3), thus
highlighting the importance of the student and the professor in the entire digital
teaching-learning dynamic.

In their own practice, if professors do not perceive students to be trained or empow-
ered, learning is far from being achieved. Learning dynamic would not exist without
student empowerment. The pedagogical competences of educators were reorganized
in Factor 2. A possible explanation could be that professors were forced to take on
important challenges linked to instructional design and learning experiences in digital
environments. Collaboration and professional commitment among faculty members
are essential.

Finally, Factor 2 of the original scheme (Figure 1), which includes areas such as evalua-
tion and feedback (4), teaching and learning (3), are the third Factor of the new struc-
ture (Figure 3). As an instrument that measures the self-perception of professors, the
relocation could be due to the fact that areas 4 and 3 have traditionally been consid-
ered as competences associated with teaching (Falco, 2017), but not as competences
directly linked to digital environments.

In line with Cabero-Almenara et al. (2021), this new structure was tested by CFA, show-
ing excellent fit indexes. Using McDonald’s Omega coefficient, the new instrument
showed internal consistency reliability with values greater than .70, as reported by
Cabero-Almenara et al. (2021). The finding that the construct validity obtained in this
study and the model of Cabero-Almenara et al. (2021) present different factorial struc-
tures, but just as valid and reliable, suggests the need for new studies to verify the in-
struments’ structure and reliability in new populations. This is because the perceptions
of participants in the academic world depend on the organizational culture, among
others.

Additionally, this result raises the need to work on digital competences with the aim of
empowering students’ use of digital tools in such a way that they facilitate learning in
an integral way. For this, it is essential to follow good practices in the process of adapt-
ing instruments developed in a certain context when applying them in others. The
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foregoing should be carried out with the aim of avoiding errors and guaranteeing the
comparison of test scores. If this process is not conducted rigorously, mistakes could
be made while making decisions regarding future virtualization and teacher training
policies. As highlighted by different authors, urgent pedagogical training and techno-
logical support actions are required to allow digital empowerment in university teach-
ing activities (Benali et al., 2018; Duran et al., 2016; Martinez Rodriguez & Gonzalez
Martinez, 2015; Prendes et al., 2018).

This research has three limitations. First, it is related to the fact that the data was
collected from a single institution with a homogeneous non-probabilistic convenience
sample preventing the results from being generalized. Second, it is associated with
the fact that data were not collected by the authors of this study but were taken from
a secondary source (MetaRed Peru). Finally, it is a self-perception and self-applicable
instrument, and thus the answers of participants would be expected to have a certain
level of social desirability.
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