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Abstract

Over the past decade, self-assessment tools have garnered significant attention in the
interest of measuring the skillset required by educators and students to function pro-
ductively and ethically in digitally mediated environments, particularly in relation
to education policy implementation. Since stated beliefs do not always align with
actual practice, gaps have been shown to occur between self-reporting and perfor-
mance in practice. Having an external assessor can counteract this imbalance; how-
ever, both perspectives should be taken into consideration as both are equally impor-
tant. Against this background, this study develops and validates two rubric-based
frameworks that supplement self perceived student and educator digital competence
with classroom observation and task performance analysis. The DigComp and Dig-
CompEdu self-assessment frameworks were used as a starting point to develop a
student rubric and an educator rubric, respectively, underpinned by criteria validated
in previous frameworks. The expert technique, which is the base for the Delphi
Method, was used to validate each rubric, after which the rubrics were implemented
at a Spanish university to test their reliability. The results indicated that the force of
agreement across raters was consistent and both rubrics had a high degree of inter-
nal consistency, therefore both instruments are reliable.
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1 Introduction

In the last decade, calls to adopt a wider socio-cultural stance have led to a recon-
ceptualization of skills-focused digital literacy in favour of broader digital com-
petency models that recognise the more diverse knowledge, capabilities and dis-
positions needed to succeed in education (Falloon, 2020; Peters et al., 2021). This
is hardly surprising given that the European Commission (2006) has identified
digital competence as one of the eight key life competencies in their recommen-
dations for lifelong learning. Concomitantly, the number of studies employing
self-assessment tools to gauge the level of digital competence in tertiary edu-
cation has grown exponentially. This has lead scholars (e.g., Peters et al., 2021;
Spante et al., 2018; Starkey, 2020) to caution on the limitations of self-reported
data and to concur on the need for future studies to advance the field of digital
competence beyond self-assessment.

Although causal relationships have not been conclusively determined, evidence
suggests that gaps have been shown to occur between self-perceived competence
and performance in practice in the field of digital competence (Maderick et al.,
2016). Despite this caveat, studies continue to employ self-assessment as a stan-
dalone method to identify the changes needed to improve and determine education
policy vis-a-vis digital competence in higher education (e.g., Cabero-Almenara
et al., 2020a; Mora-Cantallops et al., 2022). However, few of these studies support
the subjective viewpoint of perceived digital competence with objective measures
that corroborate actual level of competence demonstrated through task perfor-
mance. Unless we can demonstrate that self-reported data are a true reflection of
students’ and educators’ actual level of digital competence at university, imple-
menting changes to education policy purely based on the perceptions of students
and educators is a speculative undertaking.

Accordingly, this study develops and validates two innovative rubric-based
frameworks that examine digital competence from a broader model that goes beyond
self-assessment. An approach that has not been previously considered to the knowl-
edge of this study. To enable future researchers to obtain a more accurate measure
of digital competence within higher education teaching and learning, these rubrics
serve to compare self-assessment with external observation. The aim being to pro-
vide new evidence upon which to determine empirical education policy. First, we
review some of the most prominent research designs and frameworks to date that
have made a significant contribution to the fields of digital competence for both uni-
versity students and educators. After which, the need to go beyond self-assessment
and into performance evaluation is highlighted. Some suitable models are presented
that can be combined with self-assessment tools to provide a more accurate picture
of digital competence at university level. Having outlined all the relevant theoretical
constructs, we move on to explain how these models were adapted to develop two
rubric-based frameworks that enable future researchers to gain new ground in this
field. The validation process is then described, and the results are discussed. Lastly,
we conclude with some general implications and recommendations on the future
implementation of these validated rubrics.

@ Springer



Education and Information Technologies

2 A brief review of digital competence frameworks in higher
education

In the European Union, the geographical context of this study, the Digital Compe-
tence Framework for Educators (DigcompEdu) and EU citizens (DigComp) self-
assessment tools published by the Publications Office of the European Union and
authors Redecker (2017) and Ferrari (2013), respectively, are two of the most con-
solidated and significant digital competence research frameworks to date (Cabero-
Almenara et al., 2020b). A search on Scopus in 2023 for peer-reviewed articles that
mention either the DigCompEdu or DigComp framework brings up over 2,500 arti-
cles, 275 of which specifically mention these frameworks in their title, abstract, and/
or keywords. Both the DigCompEdu and DigComp frameworks have been struc-
tured upon the following definition of digital competence:

Digital competence involves the confident, critical and responsible use of,
and engagement with, digital technologies for learning, at work, and for
participation in society. It includes information and data literacy, commu-
nication and collaboration, media literacy, digital content creation (includ-
ing programming), safety (including digital well-being and competences
related to cybersecurity), intellectual property related questions, problem
solving and critical thinking (European Commission Directorate-General
for Education, Youth, Sport and Culture, 2019: 10).

Hinged on this definition, these frameworks establish 12 areas of digital com-
petence for educators and citizens. The DigComp framework for citizens (Ferrari,
2013), revised in 2016 and 2017 (Carretero et al., 2017), examines five dimensions
of digital competence: 1. Information and Data Literacy; 2. Communication and
Collaboration; 3. Digital Content Creation; 4. Safety; and 5. Problem Solving. The
2.2 update of this framework published by Vuorikari et al. (2022) consolidates previ-
ously released publications and user guides within these dimensions. The DigCom-
pEdu framework, specifically published for educators (Redecker, 2017), evaluates
seven dimensions of educator digital competence: 1. Professional Engagement; 2.
Digital Resources; 3. Teaching and Learning; 4. Assessment; 5. Empowering Learn-
ers; 6. Facilitating Learners’ Digital Competence; and 7. Open Education (Mora-
Cantallops et al., 2022). Both DigComp and DigCompEdu have had a noteworthy
influence on European education policy and the expansion of research used which
develops scales and self-assessment instruments for measuring digital competence
(Basilotta-Gémez-Pablos et al., 2022; Mattar et al., 2022; Muammar et al., 2023).

Although these frameworks serve as a benchmark to identify changes that may
be conducive to greater digital competence in higher education, they do not address
the gap that has been shown to occur between self-reporting and performance in
practice (Maderick et al., 2016; Starkey, 2020; Willermark, 2018). Specifically, the
way in which individuals face reality through their personal and subjective vision,
referred to as competence idealisation in the literature (Cabero-Almenara et al.,
2020a). Recent systematic reviews of the literature exploring digital competence
at tertiary level (e.g., Hew et al., 2019; Peters et al., 2021; Spante et al., 2018)
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express a real concern about the quality of the conduct and reporting of research.
In these reports, scholars underscore a primary need to reorient away from basic
forms of research, driven by teacher and student self-perceptions, to more robust
forms of data collection that contribute to theory advancement. Their observations
stress an urgent need to support self-reporting findings with other methods that
will help us learn something new about the theories being applied to the concept
of digital competence. The development of a pedagogically-sound instrument that
enables us to compare self-reported levels of digital competence with actual lev-
els of digital competence evidenced in task performance would provide new data
by challenging and expanding the explanatory ability of self-perception in the
field of digital competence. Furthermore, in a recent review of institutional self-
assessment instruments, Volungeviciené et al. (2021: 22) concluded that the Dig-
Comp and DigCompEdu frameworks should be used in combination with other
measures to provide a deeper or more complete assessment of digital competence.
Their findings suggesting that a dialogical, “pick and mix” approach may be more
productive in terms of future efforts to support and scaffold critical self-assess-
ments that lead to real and transformative change in higher education institutions.
In light of this, a review of the literature furnished 13 empirically-tested models
(Table 1) that could be used in combination with the DigComp and DigCompEdu
self-assessment frameworks to evaluate performance in practice, and in this way
advance theoretical knowledge and the field beyond self-assessment.

To start with, five models provide suitable criteria for the external evaluation
of student and educator digital competence as defined by the European frame-
works. The first relates to the JISC (2017) Digital Capabilities framework (Digi-
Cap), an internationally recognised model that has been a major source of reference
in many studies (e.g., Handley, 2018; Varga-Atkins, 2020). Predominantly based
around the concept of literacy, its most recent framework adopts a wider digital
information literacy lens that extends to identifying current strengths and areas for
development in relation to how students and educators evaluate, develop, and share
digital content (JISC, 2017). In like manner, the Society of College, National and
University Libraries (SCONUL) and Sheffield Hallam University have also made
significant strides in the development of frameworks that regulate and assess the
knowledge and competences involved in digital information literacy (Austen et al.,
2016; Handley, 2018). An important recent development was the publication of
the SCONULY7 Pillars of Information Literacy through a Digital Literacy ‘lens’
(SCONUL, 2016), which specifically measures digital content creation, responsible
use of, and engagement with digital information for teaching and learning. Given
the effective contribution of SCONUL?7 to the development of student (Siddall,
2022) and librarian (Mawson & Haworth, 2018) digital proficiencies in the UK,
it would be valuable to apply this model to other European contexts and educa-
tor digital competence. The Guidelines for Developing Digitally-capable Teaching
Excellence (TEL) published by Sheffield Hallam University (Austen et al., 2016)
also offer good practice guidelines for the effective integration of digital capability
and teaching excellence into a unitary construct for UK universities. What is more,
the guidelines are purposely broad to enable wide transferability across the global
sector and meaningful application at subject and discipline level in relation to the
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selection and evaluation of digital information and resources by both students and
teachers.

More recently, Anderson & Krathwohl’s (2001) Revised Bloom’s Taxonomy and
Maton’s (2013) Legitimation Code Theory (LCT) have been applied to examine new
processes and actions associated with digital competence. Bloom’s two-dimensional
classification system has served to evaluate how students and teachers interact with
digital content at both knowledge and cognitive process levels (e.g., Alaoutinen, 2012;
Amin & Mirza, 2020; Husain, 2021; Vavilina, 2020). Fundamentally, the model,
which goes from simple to more complex and challenging types of thinking (lower-
order thinking skills: remembering, understanding, applying; higher-order thinking
skills: analysing, evaluating, creating) can help to determine whether digital con-
tent and information used in teaching and learning activates critical-thinking skills.
From a semantics perspective, the concept of LCT ‘semantic waves’ (Maton, 2013)
has proven apt in deciphering knowledge-building practices within digital academic
content (Gonzéalez-Mujico & Lasagabaster, in press). A semantic wave structure can
be achieved when abstract language and technical concepts that need to be covered
are unpacked using concrete contexts and simpler language, and these ideas are then
repacked again by linking them back to the abstract concepts and technical language
students need to master (Maton, 2013). Recurrent shifts between unpacking and
repacking of knowledge have been shown to be conducive to enabling learners to build
their mastery of a subject (e.g., Curzon et al., 2020; Maton, 2019). For this reason,
the ability to demonstrate effective meaning-making practices needs to be considered
when assessing the use and development of digital content.

Secondly, a further eight models render suitable criteria at the level of educator dig-
ital competence. In the geographical context of this study, Spain, the Department for
Education in the Generalitat of Catalonia has established the Methodological Digital
Competence (MDC) framework for teachers. This model adopts 27 descriptors across
five dimensions (Generalitat de Catalunya, 2018) according to the standards estab-
lished by the Accreditation on Competence in Information and Communication Tech-
nologies (ACTIC), for which accreditation can be obtained (Generalitat de Catalunya,
2016). These standards provide essential criteria to measure educator digital compe-
tence in relation to digital content development and assessment strategies. In addition,
Lazaro & Gisbert’s (2015) frame of reference further reinforces areas in the realm
of digital content creation and fostering students’ digital competence that need to be
assessed, while Fernandez & Pérez’s (2018) model consolidates additional guidelines
to appraise assessment strategies. In the UK, Edinburgh Napier University published
a practical guide on Pedagogy and Learning Technology (PaLT) (Smyth & Mainka,
2010) and the 3E Framework (Smyth et al., 2011) as a point of reference to promote
a shared ethos around the incorporation of digital learning, teaching and assessment
across their university. In line with the models published in Spain, both models iden-
tify standards that should be acknowledged when evaluating how educators develop
digital content and assessment strategies, and foster students’ digital competence.

Benchmarked standards designed to assess the quality of higher education online
teaching and learning also provide suitable criteria to support DigCompEdu com-
petences externally. The Technology Enhanced Learning Accreditation Standards
(TELAS) are a set of internationally benchmarked standards that can be applied to assess
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how educators develop digital content and foster students’ digital competence within the
tertiary sector (TELAS, 2020). Analogously, the Online Learning Consortium (OLC)
is a US collaborative community of higher education leaders and innovators dedicated
to advancing quality digital teaching and learning experiences. The intent of the qual-
ity framework is to help institutions identify goals and measure progress towards them
based on a suite of five quality scorecards (Online Learning Consortium, 2022). These
scorecards provide practical guidelines for the development of digital content, fostering
students’ digital competence, digital assessment strategies and using open educational
resources.

In sum, the literature review presents a synthesis of existing instruments at the
national and European levels that can be used in combination with DigComp and Dig-
CompEdu to measure student and educator digital competence beyond self-assess-
ment. Although there is notable consensus on the areas of competence that need to be
assessed, studies continue to implement different instruments in a mutually exclusive
manner that does not include other measures to provide a deeper or more complete self-
assessment. Collectively, however, these instruments provide suitable criteria that can
advance our theoretical understanding of the ability of self-perception to measure digi-
tal competence, and thus address the current research gap. As there are merits to adopt-
ing a combined approach (Volungeviciené et al., 2021), this study examined how the
DigComp and DigCompEdu self-assessment frameworks can be supported with other
measures to provide a deeper and more complete assessment of student and educator
digital competence. Against this background and upon reviewing instruments published
to date, this study examines the following research questions:

e Research Question 1: How can existing instruments in the literature be com-
bined to develop assessment rubrics that support DigComp and DigCompEdu
self-assessment data with external evaluation?

¢ Research Question 2: Do these rubrics have validity and reliability as demon-
strated by the judgement of experts in the field and their subsequent implementa-
tion?

3 Method

Against this background and upon reviewing existing instruments, the author of this
study developed two rubric-based frameworks to support DigComp and DigCompEdu
self-assessment data with external evaluation of task performance. The project encom-
passed a two-stage mixed method approach involving the development of two assess-
ment rubrics and the validation and implementation of these rubrics. First, the author
of the study conducted a systematic review of the scientific literature to canvass vali-
dated instruments in the field that could evaluate performance in practice of DigComp
and DigCompEdu competences. To develop the broadest possible range of sources rel-
evant to the first research question, a search was conducted on the databases Scopus,
Web of Science, and Google Scholar based on the keywords digital competence, digi-
tal literacy, ICT/Information and Communication Technology, framework, model, and
rubric. A total of 15 frameworks were selected (see Table 1) to develop two rubrics
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based on their empirical ability to assess DigComp and DigCompEdu self-assessment
competences from a task performance perspective. Second, the Delphi technique was
used to solicit the input of seven educational experts in the field to validate the inter-
nal validity of both instruments. Lastly, both rubrics were implemented at a Spanish
university to test the reliability of the items included. Due to the qualitative nature of
the assessment rubrics, a small convenience sample of 20 university lecturers and 26
students was used. Ethics approval for the study was obtained from all participants and
the participating institution.

4 Results

4.1 RQ1.How can existing instruments in the literature be combined to develop
assessment rubrics that support DigComp and DigCompEdu self-assessment
data with external evaluation?

In line with the current literature’s recommendations, a combined approach was chosen
to support and scaffold critical assessment of digital competence, as both perspectives
are equally important and should be taken into consideration. As Schaper points out,
a framework grounded on the theory of self-perception acknowledges the pedagogi-
cal necessity to make normative decisions, while empirical evidence founded on task
performance assures its relevance for practical problems (Schaper 2009: 177). Indeed,
the recontextualizing of problems as part of a broader texture of academic experiences,
habits, and perceptions, can foster a deeper sense of ourselves and of our practices
(Maderick et al., 2016; Shapiro, 2010). To provide a more multifaceted insight into stu-
dent and educator digital competence, the DigComp and DigCompEdu self-assessment
tools were taken as a starting point given their confirmed relevance as self-assessment
frameworks and their noteworthy influence on European education policy and research
in this field, particularly in Spain (Basilotta-Gémez-Pablos et al., 2022; Carretero et al.,
2017). To compare whether students and educators evidenced the same level of digi-
tal competence in their work as reported in their self-assessments, criteria from the 15
frameworks selected from the systematic review of literature (Table 1) were combined
to develop two rubrics that assessed task performance relative to DigComp and Dig-
CompEdu areas of competence. A student rubric was designed to assess these areas
of digital competence based on their written and oral submissions. For educators, the
rubric was aimed at evaluating digital competence demonstrated during lectures and
in the design of assessment materials. As to the structure of the rubric, this adhered
to the premise that a rubric is a tool used in the process of assessing student work that
usually includes Popham’s (1997) three essential features: evaluative criteria, quality
definitions for those criteria at particular levels, and a scoring strategy with specific
indicators. The rubric-based framework for students is outlined first, followed by the
rubric-based framework for educators.
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4.1.1 Rubric-based framework for students

DigComp offers a self-assessment tool to gauge and improve citizens’ digital competence
based on five dimensions and 21 competences (Carretero et al., 2017). To advance this
model beyond self-evaluation, an analytic, task-specific rubric (Jonsson & Svingby, 2007)
was designed to compare students’ DigComp self-assessment responses with digital com-
petence evidenced in their oral and written academic submissions. Evaluative criteria for
the students’ rubric framework were underpinned by three dimensions and six compe-
tences from the DigComp self-assessment tool (see Table 2). These dimensions and com-
petences were chosen as they specifically address areas of ability that an external evalua-
tor can assess through students’ oral or written task submissions. The quality definitions
for these criteria at particular levels reflected the three self-assessment DigComp levels of
user knowledge and practice for each aforementioned competence: level 1 (basic), level 2
(intermediate), and level 3 (advanced). Lastly, a scoring strategy with specific indicators
was included for an external assessor to evaluate each competence through students’ oral
or written performance, and subsequently compare these scores with students’ DigComp
self-assessment scores. A total of 14 scoring indicator items were identified based on
criteria adapted from seven scales reviewed in the previous section (see Table 2). Scales
were applied according to the suitability of criteria in these models to measure the area of
ability defined by each competence descriptor through oral or written evaluation. Several
scales were applied to the same item when the same criteria appeared in more than one
framework (e.g., item 2).

Each competence was attributed a range of scoring indicator items (referred to
as items, henceforth). The cumulative capacity to develop these items to a lesser or
greater extent was then applied as a scoring strategy to corroborate DigComp per-
ceived level of competence reported by students. To facilitate analytic scoring, items
were designed to measure digital competences from a micro and macro perspective:
items 1 to 11 referring to the individual analysis of digital content and information
(DCI) included in students” work; items 12 to 14 relating to the analysis of DCI as a
whole in students’ submissions (refer to Appendix 1 for a detailed breakdown).

To corroborate competence 1.1 (‘Browsing, searching and filtering data, information
and digital content’), the number of clearly-defined DCI sources was calculated based on
the cumulative abstract/title relevance score (ARS) of each DCI source included (item 1).
The higher the aggregate ARS score, the greater level of competence was corroborated:
up to 1 point = level 1; 2 points = level 2; 3-4 points = level 3. To corroborate compe-
tence 1.2 (‘Evaluating data, information and digital content’), items 2 to 9 were graded
on a demonstrable scale (i.e., whether the item was present or not). The total cumulative
presence of these items was converted to a percentage to corroborate competence: 0-29%
= level 1; 30-69% = level 2; 70-100% = level 3. Item 2 included a qualitative descrip-
tive scale that rendered additional information on the variety of DCI used. Including two
types of DCI was scored at level 1; between 3 and 4 types of DCI, level 2; and 5 or more
types of DCI, level 3. Items 3 and 4 provided more qualitative information on the devel-
opment and criticality of DCI present. Bloom’s revised taxonomy and ‘semantic waves’
were applied to measure DCIs individually (items 3-4). The aggregate total of higher-
order thinking skills activated in students’ work was converted to a percentage to corrobo-
rate competence as follows: 0-29% = level 1; 30-69% = level 2; 70-100% = level 3. The
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Table2 Dimensions and competences included in the rubric framework for students

Rubric dimension, competence & descriptor

Rubric items and frameworks adapted

Dimension 1: Information and Data Literacy

Competence 1.1. Browsing, searching and filtering
data, information and digital content

Ability to access and search for online informa-
tion, to articulate information needs, to find rel-
evant information, to select resources effectively,
to navigate between online sources, to create
personal information strategies.

Competence 1.2 Evaluating data, information and
digital content

Ability to gather, process, understand and criti-
cally evaluate information.

Dimension 2: Communication and Collaboration

Competence 2.2 Sharing through digital technolo-
gies

Ability to share with others the location and con-
tent of information found, to be willing and able
to share knowledge, content and resources, to act
as an intermediary, to be proactive in the spread-
ing of news, content and resources, to know
about citation practices and to integrate new
information into an existing body of knowledge.

Dimension 3: Digital Content and Creation

Competence 3.1 Developing digital content

Ability to create content in different formats
including multimedia, to edit and improve
content that s/he has created or that others have
created, to express creatively through digital
media and technologies.

Competence 3.3 Copyright and licences
Ability to understand how copyright and licences
apply to information and content.

Competence 3.4 Programming

Ability to apply settings, programme modification,
programme applications, software, devices, to
understand the principles of programming, to
understand what is behind a programme.

Item 1 adapted from Austen et al.’s (2016) TEL
(e.g., Does DCI address one or more key themes?)

Items 2 and 5 to 9 adapted from JISC DigiCap
(2017) and SCONULY7 Pillars of Information
Literacy through a Digital Literacy ‘lens’ (2016)

Item 3 Adapted from Anderson & Krathwohl’s
(2001) Bloom’s revised taxonomy

Item 4 Adapted from Maton’s (2013) semantic
waves

(e.g., Task submitted includes peer-reviewed DCI?)

Items 10 and 11 adapted from JISC DigiCap (2017)
and SCONULY Pillars of Information Literacy
through a Digital Literacy ‘lens’ (2016)

(e.g., Original source and authors of shared DCI
are acknowledged?)

Item 12 adapted from JISC DigiCap (2017) and
SCONUL?7 Pillars of Information Literacy
through a Digital Literacy ‘lens’ (2016)]

(e.g., Task submitted demonstrates capacity to
combine DCI in a range of basic modalities such
as digital information and writing ?)

Item 13 adapted from JISC DigiCap (2017) and
SCONULY7 Pillars of Information Literacy
through a Digital Literacy ‘lens’ (2016)]

(e.g., Student knows how to copyright their own
material?)

Item 14 adapted from Vuorikari et al.’s updated
DigComp 2.2 framework (Vuorikari et al., 2022)

(e.g., Student can determine most appropriate
instructions for a computing system to solve a
given problem?)

TEL = Guidelines for Developing Digitally-capable Teaching Excellence. DCI = Digital content and

information

aggregate total of ‘semantic wave codes’ was converted to corroborate competence based
on the following scoring scale: 1-2 wave codes present = level 1; 3 wave codes = level 2;
4 wave codes = level 3. Two items (10-11) were considered to corroborate competence
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2.2 (‘Sharing through digital technologies’). Both items were adapted to assess DCI indi-
vidually. Items were scored on a demonstrable scale and total aggregate as previously out-
lined for items 5-9. Items 12-14 corroborated Digital Content and Creation competences
3.1, 3.3, and 3.4. Items were designed to assess DCI comprehensively and were attached a
scoring level in line with DigComp levels of competence.

4.1.2 Rubric-based framework for educators

DigCompEdu is a pedagogically-sound framework that describes what it means for educa-
tors to be digitally competent. It provides a general reference frame to support the devel-
opment of educator-specific digital competences in Europe. It offers a self-assessment
tool to gauge and improve educators’ digital competence based on seven dimensions and
25 competences (Mora-Cantallops et al., 2022; Redecker, 2017). To advance this frame-
work beyond self-reported data, an analytic, task-specific rubric was developed to compare
educators’ DigCompEdu self-assessment responses with actual digital competence dem-
onstrated in lectures and course assessment materials. Evaluative criteria for the educator
rubric were underpinned by five dimensions and 10 competences from the DigCompEdu
self-assessment tool (see Table 3). These dimensions and competences were chosen as they
specifically target areas of ability an external evaluator can assess through teaching prac-
tice in lectures and the design of course assessment materials. The quality definitions for
these criteria at particular levels reflected the six self-assessment DigCompEdu levels of
user knowledge and practice for each aforementioned competence: Al (Newcomer), A2
(Explorer), B1 (Integrator), B2 (Expert), C1 (Leader), and C2 (Pioneer). Lastly, a scoring
strategy with specific indicators was included for an external assessor to evaluate digital
competence based on demonstrated performance in lectures and the design of assessment
materials, and subsequently compare these scores with DigCompEdu self-perceived levels
of digital competence reported by educators. A total of 20 scoring indicator items were iden-
tified based on criteria adapted from 15 scales reviewed in the previous section (Table 3). As
previously, scales were applied according to the suitability of criteria in these frameworks
to measure the area of ability defined by each competence descriptor through lectures and
assessment materials. Several scales were applied to the same item when the same crite-
ria appeared in more than one framework. When scales could not be furnished from the
literature, items were developed based on DigCompEdu criteria alone (e.g., item 17).

Each competence was attributed a range of items to evaluate digital competence
demonstrated in lectures and the design of assessment materials. The cumulative capac-
ity to develop these items to a lesser or greater extent was then applied as a scoring
strategy to corroborate level of competence. To facilitate analytic scoring, items were
designed to measure digital competences from a micro and macro perspective. Items 1
to 9 were adapted to individually assess digital content and information (DCI) used in
lecture content by educators, whereas items 10 to 20 evaluated DCI as a whole in lec-
ture content and assessment materials (refer to Appendix 2 for a detailed breakdown).

Twelve items were included to evaluate competences related to Digital Resources.
To corroborate competence 2.1 (‘Selecting digital resources’), the number of
clearly-defined items of DCI was calculated based on the cumulative relevance score
of each DCI presented in lecture content (item 1). The higher the aggregate average
relevance score, the greater level of competence was corroborated: under 1 point =
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Table 3 Dimensions and competences included in the rubric framework for educators

Rubric dimension, competence & descriptor Rubric items and frameworks adapted

Dimension 2: Digital Resources

Competence 2.1 Selecting digital resources Item 1 adapted from Austen et al.’s (2016) TEL
Ability to use different internet sites and search (e.g., DCI in lecture content addresses one or
strategies to find and select a range of different more key themes?)

digital resources.

Competence 2.2 Creating and modifying digital Item 2 and 5 to 9 adapted from JISC DigiCap (2017)
resources and SCONUL?7 Pillars of Information Literacy
Ability to create my own digital resources and through a Digital Literacy ‘lens’ (SCONUL, 2016)
modify existing ones to adapt them to my needs. Item 3 adapted from Anderson & Krathwohl’s
(2001) Bloom’s revised taxonomy
Item 4 adapted from Maton’s (2013) semantic waves
Item 10 adapted from 3E Framework (Smyth et al.,
2011); OLC (2022); PaLT (Smyth & Mainka,
2010); TELAS (2020)
Item 11 adapted from ACTIC (Generalitat de
Catalunya, 2016); Lazaro & Gisbert (2015); OLC
(2022); PaLT (Smyth & Mainka, 2010); TELAS
(2020)
Item 12 adapted from OLC (2022); PaLT (Smyth &
Mainka, 2010); TELAS (2020)
(e.g., DCI adds value to the content of the lecture?)

Dimension 3: Teaching and Learning

Competence 3.1 Teaching Item 13 adapted from 3E Framework (Smyth et al.,
Ability to carefully consider how, when and why 2011); DigCompEdu; OLC (2022) (e.g., Educator
to use digital technologies in teaching, to ensure uses DCI in simple and effective ways to foster
that they are used with added value. digital competence course objectives in lectures
and/or assessment materials?)

Dimension 4: Assessment

Competence 4.1 Assessment strategies Item 14 adapted from 3E Framework (Smyth et al.,
Ability to use digital assessment formats to moni- 2011); Anderson & Krathwohl’s (2001) Bloom’s
tor student progress. revised taxonomy; Fernidndez & Pérez (2018);

MDC (Generalitat de Catalunya, 2018); OLC
(2022); PaLT (Smyth & Mainka, 2010) (e.g.,
Assessment materials include digital tools to
assess and self-assess students?)

Dimension 6: Facilitating Learners’ Digital Competence

Competence 6.1 Information and media literacy Item 15 adapted from Lazaro & Gisbert (2015) (e.g.,

Ability to teach students how to assess the reliabil-  Educator models in lectures how to identify bias

ity of information. in DCI?)

Competence 6.3 Digital content creation Item 16 adapted from DigCompEdu (Redecker,
Ability to set up course tasks which require 2017) and TELAS (2020) (e.g., Assessment mate-
students to create digital content, e.g., videos, rials foster opportunities for students to develop

audios, photos, digital presentations, blogs, and demonstrate digital competence?)
wikis.
Competence 6.4 Responsible use Item 17 adapted from DigCompEdu (Redecker,
Ability to teach students how to behave safely and 2017) (e.g., Educator addresses in lectures how to
responsibly online. behave safely and responsibly online?)
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Table 3 (continued)

Rubric dimension, competence & descriptor

Rubric items and frameworks adapted

Competence 6.5 Digital problem solving

Ability to encourage students to use digital tech-
nologies creatively to solve specific problems,
e.g., to overcome obstacles or challenges emerg-
ing in the learning process.

Dimension 7: Open Education

Competence 7.1 Finding and using open licenses
Ability to find and use open licenses in digital
resources.

Competence 7.2 Adopting open educational
practices

Ability to adopt Open Educational Practices in
teaching in order to make it more inclusive.

Item 18 adapted from DigCompEdu (Redecker,
2017) (e.g., Assessment materials create opportu-
nities for students to use digital problem-solving
skills?)

Item 19 adapted from OLC (2022) (e.g., Educator
uses OERs in lectures?)

Item 20 adapted from JISC DigiCap (2017) and
SCONULY Pillars of Information Literacy through
a Digital Literacy ‘lens’ (SCONUL, 2016) (e.g.,
Educator adapts OERs in lectures to cater for

students with special needs?)

ACTIC = Accreditation on Competence in Information and Communication Technologies; MDC =
Methodological Digital Competence; OLC = Online Learning Consortium; PalLT = Pedagogy and
Learning Technology; TEL = Guidelines for Developing Digitally-capable Teaching Excellence; TELAS
= Technology Enhanced Learning Accreditation Standards; OER = Open Educational Resource

level A2; 1 to 1.9 points = B1; 2 to 2.9 points = B2; 3 to 3.9 points = C1; 4 points
= C2. To corroborate competence 2.2 (‘Creating and modifying digital resources’),
items 5 to 9 were graded on a demonstrable scale. The total aggregate presence of
these items was converted to a percentage to corroborate competence: 0-16% = level
Al; 17-33% = A2; 34-50% = B1; 51-67% = B2; 68-84% = C1; 85-100% = C2.
Item 2 included a qualitative descriptive scale that rendered additional information
on the variety of DCI used by educators in their lecture content. Including two types
of DCI was scored at level A2 (33%); 3 types at level B1 (50%); 4 types at level B2
(67%); 5 types at level C1 (84%); 6 types or more at level C2 (100%). Items 3 and 4
provided more qualitative information on the degree of interaction and criticality of
each DCI used. The aggregate percentage of higher-order thinking skills activated
in lecture content was converted to a percentage to corroborate competence as fol-
lows: 0-16% = level Al; 17-33% = A2; 34-50% = B1; 51-67% = B2; 68-84% = C1;
85-100% = C2. The aggregate total of ‘semantic wave codes’ was converted to cor-
roborate competence as follows: 1-2 wave codes present = level A2; 3 wave codes
present = level B2; 4 wave codes present = level C2. Items 10 to 12 evaluated DCI
comprehensively in lecture content in relation to the ease and intuitiveness of navi-
gation, design and layout, and whether digital content was well-written. The follow-
ing level of competence was attached to the cumulative percentage of item points
present in lectures: 0-16% = level Al; 17-33% = A2; 34-50% = B1; 51-67% = B2;
68-84% = C1; 85-100% = C2.

To corroborate competences related to Teaching and Learning, Assessment,
Facilitating Learners’ Digital Competence, and Open Education, eight items were
designed to evaluate lecture content and/or assessment materials from a macro per-
spective using a demonstrable scale. Item 13 was attached a scoring level in line
with DigCompEdu levels of competence. Items 14 to 20 were corroborated based on
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the cumulative total of points present. Items that included three demonstrable points
were scored as follows: 0 to 1 = level A2; 2 = B2; 3 = C2. Items that included six
demonstrable points were attributed the following level of competence: 0-1 item =
Al; 2 items = A2; 3 items = B1; 4 items = B2; 5 items = C1; 6 items = C2.

4.2 RQ2.Do these rubrics have validity and reliability as demonstrated
by the judgement of experts in the field and their subsequent
implementation?

As in previous studies (Merma-Molina et al., 2017), the expert technique, which is
the base for the Delphi Method, was used to determine the reliability of the rubric.
The Delphi method was developed at the RAND Corporation in the late 1950s and
1960s as an effective means for collecting and synthesizing expert judgments (Gor-
don & Pease, 2006). The objective of the Delphi methodology (Dalkey & Helmer,
1963) is to obtain the most reliable consensus of opinion of a group of experts
who analyse a problem or an instrument. Participants are carefully chosen for their
expertise in some aspect of the issue under study and are promised anonymity with
respect to their answers. However, one of its main drawbacks is the iterative nature
of the feedback collected over several rounds, which can lengthen substantially the
time it takes to complete a study. To improve the speed of the process, Gordon &
Pease (2006) developed the real-time (RT) Delphi which reduces these multiple
reiterations to one round in synchronous studies with a small number of experts.
In this study, seven qualified experts (known to the author) were selected based on
discipline, years of teaching and assessment experience using digital technologies
in higher education (i.e., more than 5 years), and geographical context (i.e., that rep-
resented the geographical context of this study and beyond). All experts stemmed
from the same discipline as that of the university lecturer and student being evalu-
ated in the validation process (i.e., Arts & Humanities: Linguistics). Five special-
ists had over 10 years’ teaching and assessment experience using digital tools in
higher education contexts; 2 experts had over 5 years’ experience. Experts ranged
from Spanish (2), UK (2), and USA (3) universities. Each participant was asked to
individually evaluate the same written task using the rubric-based framework for
students, and the same lecture content and course assessment materials using the
rubric-based framework for educators. The evaluation process was conducted in situ
online via a facilitator who collected each expert’s individual responses and their
justification. Feedback was also obtained from each expert at the end of the evalua-
tion process.

To statistically verify the obtained results, a Fleiss’ kappa test was conducted.
This test measures the percentage of agreement between the expert raters. It is
considered that a value of Fleiss’ kappa test equal to or greater than 0.7 represents
a reliable instrument. The level of agreement between the seven experts using
Fleiss’ kappa revealed high levels of inter-coder reliability (rubric-based frame-
work for students xk=0.864; rubric-based framework for educators (x=0.806). In
addition, an F test for equal variances also revealed high levels of intraclass cor-
relation coefficients for both the student rubric (F(14,89.2) = 18.5, p <0.001) and
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educator rubric (F(36,216) = 231, p <0.001), confirming internal consistency
among rater variance. As in previous studies (Merma-Molina et al., 2017), these
results indicate that the force of agreement across raters is consistent and there-
fore both instruments are reliable.

Comments garnered from experts as to the evaluation process were mostly
positive and supported the implementation of both rubrics. Specialists agreed that
the items included in both rubrics were relevant and thought-provoking. They felt
that the entire process prompted them to reflect on their own teaching and learn-
ing practice, particularly in relation to the importance of clarity when designing
a rubric, the nature and relevance of evaluation, and the time needed to present
information in lectures and course assessment effectively. Feedback included the
following remarks:

‘The teacher and student rubrics have made me reflect on the nature of eval-
uation and what’s important about it. Clarity is a huge issue. It’s also made
me think about how much time is needed to present information, especially
when conveying assessment materials to my students.” (Expert 3, USA).
‘Accessibility is becoming more important and there needs to be a contin-
gency plan for when things don’t work or students can’t do them. The rubric
evaluation items include a number of areas that I need to start integrating
into my own teaching practice.” (Expert 7, UK)

‘Definitely prompted some food for thought. What is the purpose of essay
writing and evaluation in general? Undoubtedly, the rubric criteria bring
these questions to the fore and shed some light on what the goals and pur-
pose of writing and teaching should be.” (Expert 1, Spain)

One expert underscored that they would have preferred to complete the rubrics
asynchronously, at their own pace. However, to ensure that all experts evalu-
ated tasks under the same conditions, this was not possible for quality assurance
purposes.

‘The video needs to be watched a couple of times to answer some of the rubric
questions. Getting the documents in advance and having more time to look at
the materials and video beforehand would have been helpful. It’s hard to take
in the information only watching the video once.” (Expert 6, USA)

Another expert also commented on the length of time it took to complete each
rubric. Although the RT Delphi method reduced the validation process to one
round of feedback, the qualitative nature of the items included to assess each area
of ability made the process cumbersome at times for this participant. Once again,
it was suggested that this aspect could be improved by not having to complete the
rubrics in one go but asynchronously at one’s own pace.

‘I started flagging at some points when items required quite a bit of attention
to complete, not to mention that it would have been useful to have some time
to reflect on my answers and maybe review them again at a later stage. This
was particularly noticeable when I was evaluating the teacher. I guess you're
always more susceptible when it comes to evaluating peers.’ (Expert 4, UK)
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Upon validation of both rubrics, the instruments were implemented at a Spanish
university to further test the reliability of each instrument and to examine the rubric
items more closely and allow the resolution of any potential difficulties. Due to the
qualitative nature of the assessment criteria included in the rubrics, a small conveni-
ence sample of 26 students and 20 university lecturers was considered sufficient for
assessing digital competence at university, as in previous studies (e.g., Hobart et al.,
2012). Both lecturers and students were selected to represent a range of undergradu-
ate disciplines at the designated institution (Arts & Humanities, Science, Social
& Legal Sciences, and Architecture & Engineering). The author of this study first
applied the student rubric to assess demonstrated digital competence through stu-
dents’ final year undergraduate written projects. After which, the educator rubric was
used to evaluate lecturers’ digital competence based on digital presentations used in
lectures and the design of assessment materials included in the undergraduate mod-
ules of those lectures. Given that some areas of competence were measured based on
the aggregate score of several items, an exploratory factor analysis was conducted
to examine the factor structure of the items per competence for each rubric. For the
student rubric, the Cronbach alpha correlation coefficient of the total scale was .70
and the alpha correlation coefficients of the 6 sub-scales of digital competence ranged
from .58 to .72. The results indicating that the student rubric has a high degree of
internal consistency. For the educator rubric, the Cronbach alpha correlation coef-
ficient of the total scale was .85 and the alpha correlation coefficients of the 10 sub-
scales of digital competence ranged from .81 to .86. The results indicating that the
educator rubric has a high degree of internal consistency (refer to Table 4).

5 Discussion

With a view to exploring how existing instruments in the scientific literature can be
combined to develop assessment rubrics that support DigComp and DigCompEdu
self-assessment data with external evaluation, the findings demonstrate two key
findings. First, and in line with Volungeviciené et al.’s (2021) results, adopting a dia-
logical, “pick and mix” approach served to support and scaffold the DigComp and
DigCompEdu self-assessments tools in more depth with actual task performance.
By using a combination of 15 existing empirical models, it was possible to exter-
nally assess a broad range of DigComp and DigCompEdu competences based on
students’ written submissions and university educators’ lecture content and assess-
ment materials. Second, the fact that the panel of experts, students and university
lecturers all reported a high level of agreement and consistency in terms of the
rubric’s validity and reliability further supports the combined approach advocated
in the literature (e.g., Hew et al., 2019; Peters et al., 2021; Spante et al., 2018). Not
only that, since the panel of experts ranged from different tertiary contexts world-
wide, this also means that the suitability of these instruments could extend beyond
EU higher educational contexts. In response to some of the observations made by
the expert panel, however, it would be convenient to test whether conducting the RT
Delphi method asynchronously has an impact on the internal validity of the rubrics.
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Table 4 Reliability of the student and educator rubrics

Student rubric Educator rubric
Sub scale Cronbach alpha Sub scale Cronbach alpha
Competence 1.1 (item1) 0.67 Competence 2.1 (item 1) 0.8586
Competence 1.2 (items 2-9) 0.591 Competence 2.2 (items 2-12) 0.8568
Competence 2.2 (items 10-11) 0.718 Competence 3.1 (item 13) 0.8420
Competence 3.1 (item 12) 0.637 Competence 4.1 (item 14) 0.8225
Competence 3.3 (item 13) 0.690 Competence 6.1 (item 15) 0.8317
Competence 3.4 (item 14) 0.580 Competence 6.3 (item 16) 0.8138
Competence 6.4 (item 17) 0.8367
Competence 6.5 (item 18) 0.8164
Competence 7.1 (item 19) 0.8490
Competence 7.2 (item 20) 0.8353

6 Conclusion

This study develops and validates two rubric-based frameworks to address the
drawbacks of data collection that measures digital competence based on self-assess-
ment alone, identified as a research gap in this study’s review of the literature. The
idea being to provide researchers and educators with two instruments that attempt
to corroborate perceived level of competence through actual task performance evi-
denced in teaching and learning. The fact that evidence suggests that gaps have
been shown to occur between self-perceived competence and performance in prac-
tice in the field of digital competence (Maderick et al., 2016) means that, future
education policy needs to consider whether the recommendations offered in studies
of self-perception alone align with those supported by demonstrated practice. The
results of this study confirm that the two rubrics developed by the author are relia-
ble as internal consistency proved to be strong both across external raters and rubric
items. Thus, these rubrics can be implemented in practice within higher education
contexts to measure digital competence based on task performance in comparison
to how students and educators self-assess these competences using the DigComp
and DigCompEdu tools. By challenging and expanding the explanatory ability of
self-perception, this study contributes to theory advancement with two instruments
that can provide new evidence upon which to determine empirical education policy
in this field. In other words, both rubrics can serve to corroborate the competences
that 21* century students and educators need to develop in order to improve their
educational practice comparing self-perception with task performance. As to the
limitations of this study, the fact that a small sample was used to test the internal
consistency of items included in both rubrics may prevent the findings from being
extrapolated. Future studies should be conducted with a larger sample to further
validate the reliability of both rubrics.
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Appendix 1: Rubric-based framework for students

DigComp Dimension 1: Information and Data Literacy
DigComp Competence 1.1. Browsing, searching and filtering data, information and digital content

Item 1. Number of clearly-defined DCI sources used (ARS): 0 = Does not address key themes. 1 =1
Focus is skewed. 2 = Some reference to 1 key theme. 3 = Clear reference to 1 key theme. 4 = Clear
reference to 2 or more key themes. Total aggregate average scoring scale: 1 point = level 1; 2 points =
level 2; 3 or 4 points = level 3. [Adapted from Austen et al.’s (2016) TEL]

DigComp Competence 1.2 Evaluating data, information and digital content

Item 2. Type of DCI used (e.g., text, video, audio, academic journal/literature, digital/online media,
graphics, spreadsheet, website). Cumulative scoring scale: 2 types of DCI = level 1; between 3 and 4 =
level 2; 5+ = level 3.

Item 3. Does individual DCI activate higher-order thinking skills? Cumulative scoring scale: 0-29% =
level 1; 30-69% = level 2; 70-100% = level 3. [Adapted from Anderson & Krathwohl’s (2001) Bloom’s
revised taxonomy]

Item 4. Individual DCI semantic gravity and semantic density. Cumulative scoring scale: 1-2 wave codes
present = level 1; 3 wave codes present = level 2; 4 wave codes present = level 3 [Adapted from
Maton’s (2013) semantic waves]

Item 5. Suitability of individual DCI (2-point item): appropriateness of focus for answering task ques-
tion; cited more than once.

Item 6. Relevance of individual DCI (2-point item): currency; accessibility.

Item 7. Credibility of individual DCI (3-point item): author; peer-reviewed; domain name.

Item 8. Accuracy of individual DCI (1-point item): is well written.

Item 9. Inclusivity of individual DCI (2-point item): culturally considerate; contextualised to more than
one global context. [Adapted from JISC DigiCap (2017) and SCONUL?7 Pillars of Information Literacy
through a Digital Literacy ‘lens’ (2016)] Demonstrable scale items 5-9 cumulative score: 0-29% =
level 1; 30-69% = level 2; 70-100% = level 3.

DigComp Dimension 2: Communication and Collaboration
DigComp Competence 2.2 Sharing through digital technologies

Item 10. Curates, re-edits, repurposes individual DCI giving due recognition to originators. Referencing
used consistently and correctly throughout.

Item 11. Original source and authors of shared individual DCI acknowledged. Citation is used consist-
ently and correctly throughout.

[Adapted from JISC DigiCap (2017) and SCONUL?7 Pillars of Information Literacy through a Digital
Literacy ‘lens’ (2016)] Demonstrable scale items 10-11 cumulative score: 0-29% = level 1; 30-69% =
level 2; 70-100% = level 3.

DigComp Dimension 3: Digital Content and Creation
DigComp Competence 3.1 Developing digital content

Item 12.1. Oral or written submission (overall) demonstrates capacity to create and combine new DCI in
a range of basic modalities such as digital information and writing (text) (level 1).

Item 12.2. Oral or written submission (overall) demonstrates capacity to create and combine new DCI
in a range of intermediate modalities such as digital imaging, graphical content, animation, audio and
video (level 2).

Item 12.3. Oral or written submission (overall) demonstrates capacity to create and combine new DCI
in a range of advanced modalities such as digital code, statistical software analysis content, apps and
interfaces, web pages using available apps or software (level 3). [Adapted from JISC DigiCap (2017)
and SCONULY Pillars of Information Literacy through a Digital Literacy ‘lens’ (2016)]
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Appendix 1 (continued)

DigComp Competence 3.3 Copyright and licences

Item 13.1. Does not use or create OERs or Creative Commons licences (level 1).

Item 13.2. Knows how to copyright their own material, and/or apply open alternatives such as Creative
Commons licences (level 2).

Item 13.3. Creates OERs (level 3). [Adapted from JISC DigiCap (2017) and SCONULY7 Pillars of Infor-
mation Literacy through a Digital Literacy ‘lens’ (2016)]

DigComp Competence 3.4 Programming

Item 14.1. Determines most appropriate instructions for a computing system to solve a given problem
and perform specific tasks (level 1).

Item 14.2. Detects issues in a sequence of instructions and makes changes to resolve them; creates
solutions to complex problems with limited definition related to planning and developing instructions;
integrates own knowledge to contribute to professional practice and knowledge and guides others in
programming (level 2).

Item 14.3. Considers ethics as one of the core pillars when developing or deploying Al systems; ceates
solutions to solve complex problems with many interacting factors that are related to planning and
developing instructions; proposes new ideas and processes to the field (level 3). [Adapted from Vuori-
kari et al.’s updated DigComp 2.2 framework (Vuorikari et al., 2022)]

AI = Artificial Intelligence; ARS = Abstract Relevance Score; DCI = Digital Content and Information;
OER = Open Educational Resource. Frameworks included: TEL = Guidelines for Developing Digitally-
capable Teaching Excellence. Levels applied: Level 1 = Basic; Level 2 = Intermediate; Level 3 =
Advanced

Appendix 2: Rubric-based framework for educators

DigCompEdu Dimension 2: Digital Resources
DigCompEdu Competence 2.1 Selecting digital resources

Item 1. Number of clearly-defined items of DCI in lecture content (ARS): 0 = Does not address key
themes. 1 = 1 Focus is skewed. 2 = Some reference to 1 key theme. 3 = Clear reference to 1 key
theme. 4 = Clear reference to 2 or more key themes. Cumulative scoring scale: under 1 point = level
A2; 1 to 1.9 points = B1; 2 to 2.9 points = B2; 3 to 3.9 points = C1; 4 points = C2. [Adapted from
Austen et al.’s (2016) TEL]

DigCompEdu Competence 2.2 Creating and modifying digital resources

Item 2. Demonstrates the capacity to collate, manage, access and use different forms of digital publica-
tion and resources = type of DCI used in lecture content (e.g., text, video, audio, academic journal/
literature, digital/online media, graphics, spreadsheet, website). Cumulative scoring scale: 2 types of
DCI = A2;3=BI1;4=B2;5=Cl; 6+ = C2. [Adapted from JISC DigiCap (2017) and SCONUL7
Pillars of Information Literacy through a Digital Literacy ‘lens’ (2016)]

Item 3. DCI in lecture content activates higher-order thinking skills. Cumulative scoring scale: 0-16%
=level Al; 17-33% = A2; 34-50% = B1; 51-67% = B2; 68-84% = C1; 85-100% = C2. [Adapted
from Anderson & Krathwohl’s (2001) Bloom’s revised taxonomy]

Item 4. DCI in lecture content is easy to interact with and can be understood by a non-specialist audi-
ence. Cumulative scoring scale: 1-2 semantic wave codes = level A2; 3 semantic wave codes = level
B2; 4 semantic wave codes = level C2. [Adapted from Maton’s (2013) semantic waves]

Item 5. Suitability of individual DCI in lecture content (6-point item): has clear purpose and adds
value to the content of the lecture; presented in a range of modalities; used appropriately to present
subject material; prompts interaction; emulates real world applications of the discipline; includes
elements of own creation.

Item 6. Individual DCI relevance lecture content (4-point item): currency; access; context; cohesion.
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Appendix 2 (continued)

Item 7. Individual DCI credibility lecture content (3-point item): author; bias; domain name.

Item 8. Individual DCI accuracy lecture content (2-point item): well written; subject coverage is thor-
ough.

Item 9. Individual DCI inclusivity lecture content (2-point item): culturally considerate and diverse;
contextualised to more than one global context.

[Adapted from JISC DigiCap (2017) and SCONULT Pillars of Information Literacy through a Digital
Literacy ‘lens’ (2016)]

Demonstrable scale items 5-9 cumulative score: 0-16% = level Al; 17-33% = A2; 34-50% = B1;
51-67% = B2; 68-84% = C1; 85-100% = C2.

Item 10. Ease and intuitiveness of navigation of digital content in lecture as a whole (10-point item):
has logical progression that supports learning and understanding; large blocks of information divided
into manageable sections with ample white space; text and visuals appropriately formatted with titles,
headings, and other styles to enhance readability and improve structure; summary provided with
overview of learning sequence; text readable and easily viewed; visual design clear and non-distract-
ing; terms and labels consistent throughout; avoids overuse of italics and underlining; DCI clearly
identified and easy to access; digital content stands alone without blackboard support. [Adapted from
3E Framework (Smyth et al., 2011); OLC (2022); PaLT (Smyth & Mainka, 2010); TELAS (2020)]

Item 11. Design and layout of digital content in lecture as a whole (15-point item): includes the follow-
ing range of media (1 point for each): text, images, graphics, video, animation, audio; inserts existing
objects and uses shapes and basic drawing tools; creates and edits tables, graphics, organigrams and
more complex diagrams; inserts audio and video files; inserts digital code, apps and interfaces, web
pages; creates and runs macros; includes bespoke slideshow effects and animations; hyperlinks open
up in new browser window; adheres to digital corporate identity standards and protocols; available
online or via the cloud. [Adapted from ACTIC (Generalitat de Catalunya, 2016); Lazaro & Gisbert
(2015); OLC (2022); PaLT (Smyth & Mainka, 2010); TELAS (2020)]

Item 12. Digital content in lecture as a whole is well-written (7-point item): free of spelling errors;
defines key subject-related terms, acronyms and abbreviations to avoid ambiguity; includes glossary
of subject-related terms and abbreviations; language consistently appropriate and inclusive; language
consistently culturally sensitive; never uses BLOCK capitals; gives due recognition to primary/
secondary sources. [Adapted from OLC (2022); PaLT (Smyth & Mainka, 2010); TELAS (2020)].
Demonstrable scale items 10-12 cumulative score: 0-16% = level Al; 17-33% = A2; 34-50% = B1;
51-67% = B2; 68-84% = C1; 85-100% = C2.

DigCompEdu Dimension 3: Teaching and Learning

DigCompEdu Competence 3.1 Teaching

Item 13.1. Uses DCI in simple and effective ways to foster digital competence course objectives in
lectures and/or assessment materials (level A2).

Item 13.2. Uses a variety of DCI to foster digital competence course objectives in lectures and/or
assessment materials (level B2).

Item 13.3. Uses DCI to implement innovative pedagogic strategies that catalyse digital competence
course objectives in lectures and/or assessment materials (level C2).

[Adapted from 3E Framework (Smyth et al., 2011); DigCompEdu (Redecker, 2017); OLC (2022)]

DigCompEdu Dimension 4: Assessment

DigCompEdu Competence 4.1 Assessment strategies

Item 14.1. Assessment materials include digital tools to assess and self-assess students.

Item 14.2. Assessment materials include motivational and complex learning activities using digital
tools to foster and assess students’ comprehension, creativity, critical thinking and analytical skills.

Item 14.3. Makes short online self-test quizzes available after lesson to ensure basic knowledge level
of understanding.

Item 14.4. Adopts new digital learning strategies to facilitate key aspects of students’ individual and
collaborative learning and assessment increasing their choice and control.
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Appendix 2 (continued)

Item 14.5. Develops higher order individual and collaborative learning that reflects how knowledge is
created and used in the professional environment.

Item 14.6. Collaborates with students to design and develop innovative digital learning and evaluation
materials.

[Adapted from 3E Framework (Smyth et al., 2011); Anderson & Krathwohl’s (2001) Bloom’s revised
taxonomy; Ferndndez & Pérez (2018); MDC (Generalitat, 2018); OLC (2022); PaLT (Smyth &
Mainka, 2010)]

Demonstrable scale cumulative score: 0 to 1 =level Al;2=A2;3=B1;4=B2;5=C1;6=C2.

DigCompEdu Dimension 6: Facilitating Learners’ Digital Competence

DigCompEdu Competence 6.1 Information and media literacy

Item 15.1. Digital content in lectures includes and accurately cites/references reliable sources.
Item 15.2. Models in lectures how DCI can be distorted and how to identity bias.

Item 15.3. Models and discusses in lectures ethical use of information and media literacy.
[Adapted from Lazaro & Gisbert (2015)]
Demonstrable scale cumulative score: 0 to 1 =level A2;2 =B2;3 = C2.

DigCompEdu Competence 6.3 Digital content creation

Item 16.1. Assessment materials foster opportunities to develop and demonstrate digital competence
and literacy.

Item 16.2. Opportunities to develop and demonstrate digital competence and literacy are appropriately
scaffolded in assessment materials.

Item 16.3. Assessment materials prompt or require students to share their own content.
[Adapted from DigCompEdu (Redecker, 2017) and TELAS (2020)]
Demonstrable scale cumulative score: 0 to 1 = level A2; 2 =B2;3 = C2.

DigCompEdu Competence 6.4 Responsible use
Item 17.1. Addresses in lectures how to behave safely and responsibly online.
Item 17.2. Assessment materials prompt or require students to behave safely and responsibly online.

Item 17.3. Addresses in lectures how to report misconduct online.
[Adapted from DigCompEdu (Redecker, 2017)]
Demonstrable scale cumulative score: 0 to 1 = level A2; 2 =B2;3 = C2.

DigCompEdu Competence 6.5 Digital problem solving
Item 18.1. Creates opportunities in lectures for students to use digital problem-solving skills.
Item 18.2. Assessment materials create opportunities for students to use digital problem-solving skills.

Item 18.3. Assessment materials create inclusive opportunities so that learners with varying degrees of
digital competence and literacy can participate equitably using digital problem-solving skills.

[Adapted from DigCompEdu (Redecker, 2017)]

Demonstrable scale cumulative score: 0 to 1 = level A2; 2 =B2;3 = C2.

DigCompEdu Dimension 7: Open Education

DigCompEdu Competence 7.1 Finding and using open licenses
Item 19.1. OERs used in lectures.

Item 19.2. OERSs used in assessment materials.

Item 19.2. Creates and shares OERs in lectures and/or assessment materials.
[Adapted from OLC (2022)]
Demonstrable scale cumulative score: 0 to 1 = level A2;2 =B2;3 = C2.

DigCompEdu Competence 7.2 Adopting open educational practices

Item 20.1. OERs adapted in lectures to cater for students with special needs. [Adapted from OLC
(2022)]

Item 20.2. OERs adapted in assessment materials to cater for students with special needs. [Adapted
from OLC (2022)]
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Item 20.3. Knows how to copyright their own material, and/or apply open alternatives such as Crea-
tive Commons licences. [Adapted from JISC DigiCap (2017) and SCONUL?7 Pillars of Information
Literacy through a Digital Literacy ‘lens’ (2016)]

Demonstrable scale cumulative score: 0 to 1 = level A2;2 =B2;3 = C2.

ARS Abstract Relevance Score; DCI Digital Content and Information; OER Open Educational Resource.
Frameworks included: ACTIC Accreditation on Competence in Information and Communication
Technologies; MDC Methodological Digital Competence; OLC Online Learning Consortium; PaLT
Pedagogy and Learning Technology; TEL Guidelines for Developing Digitally-capable Teaching Excel-
lence; TELAS Technology Enhanced Learning Accreditation Standards. Levels applied: A/ Newcomer;
A2 Explorer; BI Integrator; B2 Expert; C1 Leader; C2 Pioneer
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