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Abstract: The development and evaluation of eLearning approaches is a global trend in higher
education today. This study aimed to develop a companion evaluation toolkit consisting of formative
and summative assessment scales to evaluate academics’ experiences in designing, delivering, and
evaluating eLearning. To test the psychometric properties of the companion evaluation toolkit, an
instrument validation study was conducted. Items were created, then tested for content and face
validity. A confirmatory factor analysis (n = 185 participants) for the summative assessment scale
examined the underlying structure of the scale, while reliability was assessed using the Cronbach’s
alpha coefficient. The results show that the model examined is consistent with the 3 factors (33
items) explaining a total of 62% of the variance. The results also show a high level of reliability
for both the formative and summative scales that comprise the companion evaluation toolkit. The
results of this study can be used and welcomed by both teachers and professionals involved in the
development and use of learning management systems or in the design, delivery, and evaluation of
the eLearning process.

Keywords: digital education standard; active learning; online learning; online teaching; higher
education; validation

1. Introduction

In line with global trends and developments, Europe is facing major challenges, such
as climate change, biodiversity loss, digital transformation, and an ageing population Such
challenges are being addressed in a post-pandemic context. The COVID-19 pandemic it is
widely recognised as the worst health crisis of this century. In turn, Europe’s position in
the global context, the prosperity of its citizens and the well-being of its future generations
depend on how Europe responds to these situations. This response weighs heavily on
the higher education sector. The higher education sector in European countries performs
an important role in Europe’s collective recovery from the pandemic. Learning from
what has been experienced, reading correctly the current resulting context, and developing
sustainable solutions and change which effectively address the new prevalent and predicted
realities relies on strong and efficient higher education systems [1]. Against this backdrop,
the prominent importance of excellent and accessible universities as prerequisite and
foundation for an open, democratic, just, and sustainable society and economic growth
is accentuated. These, in turn, influence employment rates [2]. The green transition [3]
and the digital transition [4] are increasingly advocated in Europe as the two key strategic
actions to ensure future-proof education, research, and innovation in higher education. In
this regard, it is of utmost importance to address the wide disparities in digital literacy
across the European Union (EU) [1]. Students need to be equipped with knowledge and
skills for the future, and universities and their teaching staff need to upgrade their digital
skills to meet the challenges of future generations and society at large [5].
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In 2019, the health crisis urged higher education institutions to provide appropriate
infrastructure that would enable high-quality digital educational experiences through
targeted development of effective interactive online teaching and student engagement
tools, and appropriated training for academic staff [6]. A new teaching paradigm slowly
began to emerge in all European countries, even in those where traditional teaching was
still the predominant model. The emergence of this new teaching paradigm now means that
educational institutions need to develop a targeted implementation strategy for eLearning
and revise their quality assurance protocols by expanding them to include eLearning
methods and focusing on appropriate inputs, processes, and outcomes [1].

According to OECD [7], eLearning is defined as the use of information and commu-
nication technologies in various educational processes to support and enhance learning
in higher education institutions and includes the use of information and communication
technologies to supplement traditional classrooms, online learning, or the combination of
both. eLearning focuses on the learner and involves a system that is interactive, repetitive,
self-determined, and adaptable. eLearning differs from traditional educational approaches
in three aspects: asynchronous transmission (lack of temporal dimension), decentralisation
(lack of spatial dimension), and interaction or communication that is mediated electron-
ically [8]. However, online learning refers not only to online learning/teaching but also
to the careful design of courses to improve learning performance and ensure a positive
learning experience [9].

The use of digital technologies to support the educational process is important. This pa-
per proposes that it is also of vital importance to purposefully plan and develop educational
courses or programmes which inevitably require the use of digital technologies.

In 2019, the Erasmus+ funded Digital Education and Timely Solutions project (DIG-IT)
brought together academic staff from five EU countries, Malta, Finland, Cyprus, Slovenia,
and Italy, to collaboratively design and deliver a transnational online course aimed at
training academic staff in the design, delivery, and evaluation of effective eLearning. At the
same time, there was overwhelming pressure on administrators to provide an infrastructure
that would offer targeted development of educational support, effective tools for active
student engagement, and training for academic staff to ensure the quality of the educational
experience [10]. With EU countries under pressure to offer digital education options,
establishing an appropriate theoretical framework was a logical first step. The curricular
framework serves as a credible quality standard and guide for the design, delivery, and
evaluation of effective educational programmes that generate exceptional digital education
experiences [11].

Assessment is a crucial element in education, both in terms of accreditation, and sup-
porting learners, and evaluating the learning process so short comings can be addressed and
improvements implemented. The aim of the study reported in this paper was to develop a
companion evaluation toolkit to the EU Digital Education Quality Standard Framework,
consisting of formative and summative assessment scales to evaluate academics’ experi-
ences of designing, delivering, and evaluating eLearning. On this basis, the hypothesis of
the study is: “The companion evaluation toolkit developed to assess academics’ experiences
in designing, delivering, and evaluating eLearning has good preliminary measurement
properties in terms of content validity, construct validity, and reliability.”

2. Materials and Methods
2.1. Scale Development Process

The scale development study was conducted in May–June 2021, following specific
phases of the scale development and standardization process [12], namely, (a) creating
an initial set of items for both scales and response scales, (b) assessing content and face
validity, and (c) testing factor structure and summative scale reliability.
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2.1.1. Scale Development and Generation of Items

First, the theoretical framework, entitled the European Union Digital Education Qual-
ity Standard Framework, was developed through a four-step process [10]. It served as a
quality standard and guide for the design, delivery, and evaluation of effective eLearning,
such as educational programmes, learning units, sessions, courses, and modules (link
to interactive framework, http://project-digit.eu/index.php/digital-education-quality-
standards/, (accessed on 3 February 2023)). Based on the literature review, this frame-
work supports the studied dimensions of successful online action. These dimensions are
content, delivery, support, structure, community, and outcomes with the explicit ultimate
goal of organisational change. The EU Digital Education Quality Standard rests on three
theoretical pillars: (a) Constructivism, which views learning as the result of activity and
self-organisation and conceives of learning as an interpretive, recursive, nonlinear process
in which learners actively interact with the social world; (b) Social constructivism, in which
individuals create or construct meanings and knowledge through interpersonal, intersub-
jective interactions. Learning can thus be seen as a re-acculturation, a process in which one
increasingly educates oneself in ways shared by the particular knowledge communities of
which one wishes to become a member; and (c) Connectivism, which is a digital learning
theory applicable to online networked environments. It attempts to explain the learning
challenges posed to individuals and educational institutions by information networks in
which an exponentially growing amount of information can be constantly accessed. The
environments are complex and chaotic and cannot be divided into simplified parts or
into a mechanical level, but should be considered as a whole and living organism [13–16].
Following the development of this theoretical framework, it was used as a quality standard
to design, deliver and evaluate an online nine-module course to improve online teaching
of academics and to achieve greater equity in online delivery and availability of flexible
learning options for populations in different countries [10].

The first step in the development process of the Companion Evaluation Toolkit com-
prised an exercise whereby the variables and sub-variables of the EU Digital Education
Quality Standard (Supplementary File S1), which focus on the design, delivery, and evalu-
ation of e-learning in higher education [10], were configurated and listed as the draft of
the list items of the tool. Through this exercise large pool of items was created and system-
atically selected to capture all content potentially relevant to the target construct. A pool
of 22 items for the formative survey (temperature check) and 58 items for the summative
survey were the results. The formative survey (temperature check) was designed to assess
academics’ progress and understanding during the first half of the course. The overall goal
of the “temperature check” was to attain feedback early so any necessary changes could be
made immediately to improve the learning experience. In this way, the temperature check
differs from the summative survey at the end of the course, designed to measure academics’
perception of the quality of the course design, delivery and evaluation so improvements can
be made for the next course offering. The Companion Evaluation Toolkit was subsequently
reviewed by five team members. To avoid potential misconceptions, this review focused
on the dimensions of eLearning design experience, item wording, and quality. To assess
the extent to which each item was valued by academics, they were asked to respond to
each item on a 5-point Likert scale, with responses ranging from 1—strongly disagree to
5—strongly agree.

2.1.2. Evaluating the Content and Validity of Scales

This study used a method that incorporated empirical techniques to calculate the
content validity index (CVI) [17]. Seven university teachers from five countries involved
in the study (Malta, Finland, Cyprus, Slovenia, and Italy), four women and three men, all
experts in eLearning, were asked to review and rate the items of both scales. The experts
were provided with an online content validation form and clear instructions to facilitate the
process. For the relevance scale, a 4-point Likert scale was used with the following response
options: 1 = not relevant, 2 = somewhat relevant, 3 = fairly relevant, and 4 = very relevant.

http://project-digit.eu/index.php/digital-education-quality-standards/
http://project-digit.eu/index.php/digital-education-quality-standards/
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For clarity, a 3-point Likert scale was used: 1 = not clear, 2 = needs some revision, and
3 = very clear. Before calculating the CVI, the relevance score was recoded as 1 (relevance
scale of 3 or 4) or 0 (relevance scale of 1 or 2) [18]. Acceptable CVI values should be at least
0.83, indicating good content validity. Finally, the experts evaluated the wording of items
by critically reviewing them for comprehension and providing feedback to improve the
form of each item.

2.1.3. Evaluation of the Construct Validity and Reliability of the Scale

The short formative survey (temperature check) was finalised with content validation,
and confirmatory factor analysis was used to assess the construct validity of the summative
assessment scale [19]. Construct validity tests whether the scale measures what it is
supposed to measure, whether it provides the information the evaluation intends to obtain,
and whether the variables are statistically significantly related. Therefore, the Kaiser–Meyer–
Olkin index (KMO) and Bartlett’s test of sphericity were used to check the suitability of the
data for factor analysis. KMO values between 0.8 and 1 indicate that the sample is adequate,
and Bartlett’s test of sphericity has a statistical significance level (p < 0.05), indicating that
it is suitable for factor analysis. In the data analysis, only variables with an eigenvalue of
communalities greater than 0.4 were considered relevant [20].

The reliability of the scales was assessed by analysing their internal consistency and
stability. The Cronbach’s alpha coefficient was used to assess the reliability and internal
consistency of the scales for each factor. High reliability of the measures provide the
investigator greater confidence that each indicator is consistently measuring the same
factor. The threshold for acceptable reliability was 0.70 [20].

2.2. Measuring Academics’ Experiences of Designing, Delivering, and Evaluating eLearning
Sample

A convenience sampling method was used to recruit academics from five EU countries
(Malta, Finland, Cyprus, Slovenia, and Italy) to participate in the online course and thus
pilot the scales. The nine-module course was offered to 40 academics from each coun-
try. Both scales were administered to a total of 200 participants (due to its brevity, the
formative scale was omitted from further psychometric evaluation). The sample size of
200 participants was consistent with Mundfrom’s [21] recommendation of a minimum of
three respondents per item and the likelihood of receiving incomplete questionnaires. For
each scale, 185 questionnaires were completed (92.5%). The formative survey (temperature
check) was conducted after the fourth module, while the summative survey was conducted
at the end of the nine-module course. Table 1 shows the demographic characteristics of the
185 participants. The academics were aged between 24 and 61, with a mean age of 43.29
(SD = 9.278). The majority of them were female (n = 132, 71.4%).

Table 1. Demographic and other characteristics of the participants (n = 185).

Characteristic n %

Gender
Male 53 28.6

Female 132 71.4

Country
Malta 40 21.6
Italy 36 19.5

Finland 40 21.6
Cyprus 38 20.5
Slovenia 31 16.8
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Table 1. Cont.

Characteristic n %

The level of computer proficiency
Beginner a 13 7
Average b 76 41.1

Advanced c 74 40
Expert d 22 11.9

Frequency of integrating computer technologies into teaching activities
Rarely 4 2.1

Occasionally 41 22.2
Frequently 41 22.2

Almost Always 69 37.3
All the Time 30 16.2

Total amount of in-service trainings received to date on the use of computer
technology in the classroom

None 63 34.1
A full day or less 61 33

More than a full day and less than a one-semester course 33 17.7
A one-semester course 19 10.3

More than a one-semester course 9 4.9

Note: a the ability to perform basic functions in a limited number of computer applications; b demonstration of
general competence in a range of computer applications; c the ability to use a wide range of computer technologies
competently; d extreme competence in the use of a wide range of computer technologies.

2.3. Ethical Considerations

The study was approved by the Scientific Research Commission of the Faculty of
Health Sciences of the University of Primorska on 20 January 2021. All data were treated
confidentially. Informed consent was obtained from all participants who were willing to
engage in the study.

2.4. Data Collection

After receiving ethical approval, email invitations including a link to the forma-
tive and later summative questionnaires were sent to potential participants. The on-
line questionnaires were accompanied by an explanation of the purpose and method
of completion and made available via the open-source online survey application 1KA
(https://www.1ka.si/d/en (accessed on 3 May 2021) in May 2021 for the formative survey
(temperature check) and in June 2021 for the summative survey. As part of the data col-
lection process, a database was created which contained participants’ responses without
personal information to ensure anonymity. During analysis, data were accessible only to
the principal investigator. All data were kept confidential. Informed consent was obtained
from all participants who agreed to participate in the study.

2.5. Data Analysis

For statistical analysis, data were exported to IBM SPSS version 29.0 (SPSS Inc.,
Chicago, IL, USA). To determine the psychometric properties of the Companion Eval-
uation Toolkit, the following statistical analyses were performed: descriptive statistics,
Cronbach’s alpha coefficient to determine internal consistency, confirmatory factor analysis
to estimate factor structure, and Pearson correlation coefficient to determine correlation
between variables. p-values below 0.05 were considered statistically significant.

3. Results

Following minor textual corrections to the text used in a small number of items, all
items were retained in the formative survey after content validation (Table 2), whereas
15 problematic items were deleted due to their low CVI index in the summative survey
(Supplementary File S2). The Cronbach’s alpha for the formative assessment scale (Tem-

https://www.1ka.si/d/en
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perature check) was 0.945, indicating a high level of internal consistency. This exercise
was carried out to ensure terminological appropriateness of the items and correct spelling
throughout the tool.

Table 2. Temperature check (formative assessment scale), descriptive statistics, and content validity
index (n = 185).

Items Mean Score (SD) I-CVI (R)

I am enjoying the course. 4.30 (0.672) 1.00

The course aligns with my learning expectations. 4.35 (0.635) 1.00

The expected weekly learning outcomes are clear. 4.62 (0.519) 1.00

The content presented is practical. 4.58 (0.603) 1.00

I will use the content of this course to improve my teaching. 4.64 (0.545) 1.00

The resource materials are helpful and relevant (RoadMap, eDocs, eSamples,
reading materials). 4.63 (0.485) 1.00

The learning activities are practical. 4.54 (0.580) 1.00

The learning activities will help me feel more confident in designing online sessions in
the future. 4.38 (0.744) 1.00

The learning activities will help me feel more comfortable in online teaching in the future. 4.40 (0.669) 1.00

I feel supported in my learning in this course. 4.61 (0.542) 0.86

The online course is professionally presented. 4.74 (0.442) 1.00

The online course is well organised and consists of meaningful segments that built on
previous information. 4.67 (0.471) 1.00

I understand what I am expected to read, do, and discuss each week. 4.51 (0.522) 1.00

My questions are answered in a timely fashion. 4.75 (0.449) 1.00

I receive valuable feedback on my learning tasks. 4.51 (0.700) 1.00

I feel comfortable in the learning community. 4.11 (0.670) 1.00

The learning community created in this course facilitates my learning. 4.00 (0.787) 1.00

I will apply what I learn in this course to design online learning in my work setting. 4.46 (0.500) 1.00

I will apply what I learn in this course to teach online learning in my work setting. 4.33 (0.638) 1.00

I will apply what I learn in this course to evaluate online learning in my work setting. 4.17 (0.738) 1.00

This course has provided me with the knowledge and skills I can use to improve both my
face-to-face and online teaching. 4.38 (0.633) 1.00

The knowledge and skills obtained in this course will help me better serve my students. 4.60 (0.554) 1.00

Note: Scoring is based on 5 possible responses, ranging from 1—strongly disagree to 5—strongly agree; SD—
Standard Deviation; I-CVI (R, C)—Items Content Validity Index (Relevance)—While all experts rated the items as
very clear, 1 item was found to be somewhat relevant by the experts within I-CVI (relevance).

3.1. Construct Validity Assessment and Reliability of the Summative Assessment Scale

Confirmatory factor analysis (CFA) was conducted to assess the validity of the sum-
mative assessment scale. Analysis of the strength of partial correlation (how factors ex-
plain each other) between variables was confirmed by the Kaiser–Meyer–Olkin index
and Bartlett’s test of sphericity (KMO = 0.807, Bartlett’s test of sphericity χ2 = 6480.274,
df = 528, p = 0.000). These results suggested that data was adequate and appropriate to
procced further with the reduction procedure.

An examination of the kurtosis and skewness statistics indicates that all items were
reasonably normally distributed (−0.768–0.127), and thus, were acceptable for performing
CFA. The initial CFA showed that all 43 items yielded an 11-factor solution for the summa-
tive assessment scale. A factor analysis with Promax rotation was then conducted. Small
values indicate variables that do not fit the factor solution well and were removed from the
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analysis (10 of 43 items). In addition, factors with eigenvalues greater than one (1) were
selected for further study.

Finally, 3 factors with 62% of the variance were extracted from the remaining 33 items.
The scree plot in Figure 1 shows the number of factors.

Sustainability 2023, 15, x FOR PEER REVIEW 7 of 15 
 

 

Items Mean Score (SD) I-CVI (R) 

The knowledge and skills obtained in this course will help me better serve my 

students. 
4.60 (0.554) 1.00 

Note: Scoring is based on 5 possible responses, ranging from 1—strongly disagree to 5—strongly 

agree; SD—Standard Deviation; I-CVI (R, C)—Items Content Validity Index (Relevance)—While all 

experts rated the items as very clear, 1 item was found to be somewhat relevant by the experts within 

I-CVI (relevance). 

3.1. Construct Validity Assessment and Reliability of the Summative Assessment Scale 

Confirmatory factor analysis (CFA) was conducted to assess the validity of the sum-

mative assessment scale. Analysis of the strength of partial correlation (how factors ex-

plain each other) between variables was confirmed by the Kaiser–Meyer–Olkin index and 

Bartlett’s test of sphericity (KMO = 0.807, Bartlett’s test of sphericity χ2 = 6480.274, df = 528, 

p = 0.000). These results suggested that data was adequate and appropriate to procced 

further with the reduction procedure. 

An examination of the kurtosis and skewness statistics indicates that all items were 

reasonably normally distributed (−0.768–0.127), and thus, were acceptable for performing 

CFA. The initial CFA showed that all 43 items yielded an 11-factor solution for the sum-

mative assessment scale. A factor analysis with Promax rotation was then conducted. 

Small values indicate variables that do not fit the factor solution well and were removed 

from the analysis (10 of 43 items). In addition, factors with eigenvalues greater than one 

(1) were selected for further study. 

Finally, 3 factors with 62% of the variance were extracted from the remaining 33 

items. The scree plot in Figure 1 shows the number of factors. 

 

Figure 1. Scree plot of the summative assessment scale. 

Table 3 summarises the result of the rotated component matrix using Promax rotation. 

Using the loading criteria of 0.40 [20], 33 items showed strong factor loading ranging from 

0.58 to 0.85. Factor 1, Content and Structure: Perspective on Learning Experience and Out-

comes, consisted of 17 items with factor loadings ranging from 0.67 to 0.84 and accounted 

for 50.92% of the variance. Factor 2, Established Online Community and Support consisted 

of 10 items with factor loadings ranging from 0.58 to 0.85 and accounted for 6.12% of the 

variance. Factor 3, Delivery: An Overall Perspective, consisted of 6 items with factor loadings 

Figure 1. Scree plot of the summative assessment scale.

Table 3 summarises the result of the rotated component matrix using Promax rotation.
Using the loading criteria of 0.40 [20], 33 items showed strong factor loading ranging
from 0.58 to 0.85. Factor 1, Content and Structure: Perspective on Learning Experience
and Outcomes, consisted of 17 items with factor loadings ranging from 0.67 to 0.84 and
accounted for 50.92% of the variance. Factor 2, Established Online Community and Support
consisted of 10 items with factor loadings ranging from 0.58 to 0.85 and accounted for
6.12% of the variance. Factor 3, Delivery: An Overall Perspective, consisted of 6 items with
factor loadings ranging from 0.65 to 0.83 and accounted for 5.20% of the variance. Thus,
this three-factor solution represents the core subscales of the summative assessment scale
(Table 3).

3.2. Construct Validity Assessment and Reliability of the Summative Assessment Scale

The correlations of the coefficients among the latent variables were found to be sig-
nificant, ranging from 0.75 to 0.83 (with a median of 0.79). Among the three factors, high
correlations ranging from 0.80 to 0.83 predominated for “Content and Structure: Perspec-
tive on Learning Experience and Outcomes” and “Established Online Community and
Support” (correlations ranging from 0.75 to 0.83), followed by “Delivery: An Overall Per-
spective” (correlations ranging from 0.77 to 0.80) (Table 4). All correlations were statistically
significant at p < 0.001.

The names of the scales were derived from the content of the variables and sub-
variables from the EU Digital Education Quality Standard Framework.

Table 5 shows that arithmetic means for the Summative Assessment Scale and sub-
scales ranged from 4.59 (“Content and Structure: Perspective on Learning Experience and
Outcomes”) to 4.67 (“Delivery: An Overall Perspective”). All mean values were higher
than the median, indicating a tendency to score positively on each subscale. The standard
deviations range from 0.89 (“Delivery: An Overall Perspective”) to 0.95 (“Content and
Structure: Perspective on Learning Experience and Outcomes”), indicating an adequate
response variance. The Cronbach’s alpha for the three subscales ranging from 0.89 to 0.97
for the summative assessment scale, indicating a high level of internal consistency.
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Table 3. Summative assessment scale—Confirmatory factor analysis yields a three-factor solution with factor loadings (n = 185).

Items Factor Loadings Mean Score (SD) I-CVI (R)

Factor 1

The learning experience implemented quality standards suitable for university continuing education. 0.841 4.41 (0.713) 1.00

The learning experience adhered to ethical pedagogical, internet, and privacy responsibilities. 0.790 4.51 (0.576) 1.00

The learning experience addressed my learning needs. 0.776 4.39 (0.750) 1.00

The learning experience included institutional support (IT department, library, registration, etc.). 0.774 4.33 (0.763) 1.00

The learning experience respected my current knowledge and experience. 0.774 4.37 (0.732) 1.00

The content included current best practices. 0.772 4.42 (0.679) 0.86

The learning experience utilised a freely accessible learning platform. 0.765 4.51 (0.810) 1.00

As a result of my participation in the nine-module course, I am able to design assignments to effectively assess
learners’ knowledge in an online environment. 0.755 4.50 (0.653) 1.00

The learning experience sustained my interest. 0.753 4.28 (0.726) 0.86

The course offered opportunities for engagement in activities. 0.752 4.39 (0.630) 1.00

The course used appropriate technological applications. 0.742 4.41 (0.713) 1.00

The content covered the teaching skills required for implementing online learning. 0.737 4.52 (0.609) 1.00

As a result of my participation, I am able to prepare online courses (organise their content, create learning
activities, set up a discussion forum, etc.). 0.729 4.64 (0.561) 1.00

The course provided strategies for learner support. 0.728 4.49 (0.606) 0.86

The course was relevant and authentic. 0.718 4.57 (0.614) 1.00

The course was organised into meaningful sections which built on previous information. 0.695 4.49 (0.677) 1.00

I will apply what I have learned in this course to design, teach, and evaluate online learning in my work setting. 0.671 4.56 (0.650) 1.00

Factor 2

The course facilitators created an online community built on respect, listening, and responding to feedback. 0.851 4.52 (0.678) 1.00

Learning occurred through discussion, reflection, and collaboration. 0.805 4.29 (0.863) 1.00

The content included an appropriate number of learning activities. 0.794 4.41 (0.718) 1.00

In the course, my opinions were taken into account and respected. 0.788 4.43 (0.748) 1.00

The course facilitators were empathetic to my needs. 0.773 4.62 (0.613) 0.86

Detailed and timely feedback was provided on course assignments. 0.765 4.40 (0.721) 1.00

The content was well organised. 0.760 4.54 (0.617) 1.00

The resources were helpful and relevant (instructional materials, Read It!, Apply It!, Discuss It!, etc.). 0.741 4.48 (0.690) 1.00

The learning experience facilitated scalability of resources (reuse of resources and aspects of the course). 0.688 4.27 (0.776) 1.00

The course included collaborative learning opportunities. 0.576 4.19 (0.717) 0.86
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Table 3. Cont.

Items Factor Loadings Mean Score (SD) I-CVI (R)

Factor 3

Information in the online learning environment was kept up to date. 0.831 4.53 (0.681) 1.00

The course facilitators were present and responsive in the online environment (reading and responding to posts
and questions). 0.828 4.51 (0.639) 1.00

The course facilitators were knowledgeable. 0.819 4.75 (0.504) 0.86

The course was aligned with the learning outcomes. 0.786 4.56 (0.713) 1.00

The content was appropriate for my level of knowledge. 0.774 4.50 (0.627) 1.00

The course was professionally presented. 0.649 4.62 (0.598) 1.00

Note: Accumulated total explained variance = 62%. Bartlett’s Test of Sphericity: χ2 = 6480.274, p < 0.0001; Kaiser–Meyer–Olkin value = 0.807; SD—Standard Deviation; Factor 1—Content
and Structure: Perspectives on Learning Experience and Outcomes, Factor 2—Established Online Community and Support, Factor 3—Delivery: An Overall Perspective; Factor Rotation:
Promax with Kaiser normalisation; Rating is based on 5 response categories, ranging from 1—strongly disagree to 5—strongly agree; I-CVI (R, C)—Items Content Validity Index
(Relevancy). While all experts rated the items as very clear, six items were rated as somewhat relevant by the experts within I-CVI (relevance).
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Table 4. Correlation matrix for the factors of the summative assessment scale.

Factors/Subscales 1 2 3

Content and Structure: Perspective on Learning Experience and Outcomes - 0.830 ** 0.803 **

Established Online Community and Support 0.830 ** - 0.750 **

Delivery: An Overall Perspective 0.803 ** 0.750 ** -

**—Correlation is significant at the 0.01 feature level.

Table 5. Reliability test and descriptive statistics of the summative assessment scale and its three
factors.

Factors/Subscales n Mdn SD Cronbach α

Coefficient

95% CI
p Value

Lower Upper

Content and Structure:
Perspective on Learning

Experience and Outcomes
17 4.59 0.565 0.953 4.37 4.53 <0.001

Established Online Community
and Support 10 4.60 0.578 0.920 4.33 4.50 <0.001

Delivery: An Overall Perspective 6 4.67 0.548 0.889 4.49 4.65 <0.001

Summative Assessment Scale 33 4.61 0.533 0.969 4.38 4.54 <0.001

Note: Mdn—Median; SD—Standard Deviation; CI—Confidence Interval.

4. Discussion

While digitalization has brought tremendous benefits to our economy and society by
increasing efficiency and productivity, and making our lives more convenient, it has also
brought several challenges, such as the digital divide and the unjust impact on education.
The transition from a predominantly traditional or teacher-centred pedagogy to a learner-
centred pedagogy is a long and slow process, and depends on policy or teaching culture,
and the interest of education sectors or universities to invest in digital technologies, and
the knowledge and willingness of teachers to adopt the new teaching paradigm [22,23].
Therefore, teacher training is needed to ensure that teachers truly understand the basic
concepts of eLearning so they can plan and implement eLearning strategies appropriate
for 21st-century learners. An eLearning framework to addresses both the technological
and pedagogical aspects of eLearning is desirable. Therefore, there is an urgent need to
better prepare teachers to deliver online learning, using an eLearning framework as a
quality standard to incorporate generational factors and the capabilities of today’s digital
technology. This study aimed to develop and examine the Companion Evaluation Toolkit,
consisting of formative and summative evaluation scales to assess academics’ experiences
in designing, delivering, and evaluating eLearning based on the EU Digital Education
Quality Standard (Supplementary File S1) [10,22]. Although many frameworks and models
have been developed for digital education, they vary significantly in their components,
focus, and purpose. The EU Digital Education Quality Standard Framework, on which the
nine-module course and accompanying evaluation toolkit are based, provides solutions
to address inequities in the production and delivery of digital education in the higher
education. The resources created with it are open source and promote standardisation
of infrastructure and online development across countries. Quality online design is the
cornerstone of this process, as learning materials require extensive upfront planning and
design that requires an investment of time, effort, specialised resources, and skills [10].

Content validity of the formative and summative assessment scales was established
through a combination of variables and sub-variables from the EU Digital Education
Quality Standard Framework and expert validation. The inclusion of seven experts from
educational institutions in five countries (Malta, Finland, Cyprus, Slovenia, and Italy)
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provided a broader perspective on the tool. Based on this expert validation, the CVI met
Polit and Beck’s [18] criterion for content validity.

Construct validity of the summative assessment scale was assessed using confirmatory
factor analysis. Factor analysis was supported by Bartlett’s test of sphericity, while the
calculated Kaiser–Meyer–Olkin measure of sampling adequacy indicated that the sample
was appropriate for factor analysis [20]. After the factor analysis, the summative assessment
scale was modified to remove items which were found to be weak or unrelated. In the end,
all included items had a factor loading of >0.4 and accounted for 62% of the variance. The
results of the factor analysis revealed three factors. The overall reliability and stability of
the summative assessment scale and the individual factors proved to be very good. The
validity of the scale was tested in several steps to examine the construct in more detail. The
association between the factors was high. Therefore, we can conclude that the psychometric
properties of the scales are suitable for formative and summative assessment scales. The
Companion Evaluation Toolkit to evaluate academics’ experiences in designing, delivering,
and evaluating eLearning is thus completed and ready for use and/or further analysis.

Assessment is an essential component of online education, especially when it comes
to determining student learning outcomes. Creating assessments for online education,
whether formative or summative, also requires applying constructivist learning princi-
ples to our shared understanding of the educational process and related goals. The pur-
pose of conducting formative assessment is to determine student learning progress in the
course [24]. This assessment strategy helps teachers identify students’ deficits and assess
their knowledge [25]. This strategy also enables teachers to provide feedback to students on
their performance. Summative assessment, on the other hand, is used to measure learners’
perceptions of course quality and their learning outcomes at the conclusion of the course.
Formative assessment also assists with assessing students’ learning and acquired skills, in
addition to providing feedback to improve the course for future iterations [26].

The “Content and Structure: Perspective on Learning Experience and Outcomes” factor
refers to the content of an effective digital education programme, which must provide all the
information learners need in order to achieve the desired learning outcomes. To be considered
effective, the content must be relevant, well organised, and structured, supported by relevant
resources, and based on theory and best practices. eContent and eLearning structures are
effective when they improve students’ understanding and change their perspective on the
content to be learned. eContent could be a package of study materials, but also multimedia
demonstration links, simulations, detailed explanations, case studies, study assignments, and
discussion forums that can stimulate learning. Since listening and reading alone do not impact
cognitive learning and knowledge creation, this is enabled through increased student interac-
tion with content designed to engage students in an online learning environment. Student
interaction with content typically occurs when, after listening to a presentation on a topic,
they attempt to solve given problems and engage in online discussions by thinking about and
sharing their thoughts on the course content [27,28]. Over the past decade, the use of eContent
in the eLearning environment has increased dramatically. The availability and growth of
digital information requires the availability of efficient tools to assist students and faculty
to effectively organise, integrate, and search within available eResources to achieve specific
educational goals [29]. In addition, the content should be organised into concise sections which
provide a comprehensive overview of the information needed to achieve the desired learning
outcomes. The content should progress logically and build on previous information to provide
the learner with a sense of pace and completeness. It should be presented objectively and
in unbiased language appropriate to the learner’s level of understanding. The content can
be divided into clear sections, such as introduction, presentation of information, exercises,
interaction, conclusion, and take-home messages [30,31]. The estimated time required for each
section should be clearly communicated, monitored, and adjusted as needed. Learning can be
actively supported by rapid delivery of information. Conversely, studies show that poorly
designed content can have a negative impact on learning [32].
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The “Established Online Community and Support” factor focuses on establishing a
collaborative learning environment that is inclusive and secure. The criteria of this factor
relate to ongoing support and assistance throughout the learning process. Support is a
key issue because eLearning cannot successfully achieve its goals without guidance and
support [28]. Administrative and technical support should be freely available to both
students and faculty to help them use and access the technology supporting the digital
learning environment. Step-by-step instructional videos can be used to guide learners in
downloading the necessary software or performing technical tasks. Face-to-face meetings
or video conferencing can be used to help the learners who find using technology challeng-
ing [33]. Several studies advocate the importance of a sense of community in eLearning.
Community can also result from learners’ shared knowledge in an online environment,
and there is evidence that learner interaction in online courses can significantly contribute
to learning success. Some researchers suggest that online discussions in asynchronous
environments tend to encourage reticent individuals to participate more fully and feel less
intimidated, and there is less time pressure than in face-to-face interactions [27,31,34].

The final factor, “Delivery: An Overall Perspective”, includes carefully designed in-
struction using intentionally selected technology to ensure usability and accessibility of the
learning platform. Pedagogical strategies leverage technology to provide an engaging and
interactive learning experience which provides learners with an opportunity for reflection
and promotes teacher, social, and cognitive presence. The purposeful and relevant use of
technology supports both teaching and active learning, and results in educational solutions
that help meet future competency needs and provide learners with smooth, flexible, and
convenient digital learning pathways [35–38]. Learning experiences must be appropri-
ately designed to help competent teachers apply evidence-based pedagogical practices.
Academic staff should incorporate a variety of learning strategies and activities to accom-
modate diverse learning styles and to enhance and optimise each student’s experience. In
doing so, academic staff should use pedagogical frameworks specific to digital education to
guide the design, delivery, and evaluation of learning encounters. Academic staff should be
available in the learning environment to facilitate understanding of information, encourage
independent learning, solicit feedback, engage learners in problem solving, and provide
positive reinforcement [29,31,32].

Evaluation of eLearning design, delivery, and assessment is an important factor in dig-
ital learning. The results of previous studies have shown that this approach has an impact
on the successful implementation of eLearning and is composed of learner assessment, in-
frastructure and learning environment assessment, learning process assessment, outcomes
and perceptions, instructional material (content) assessment, feedback and formative and
summative assessment, and achievement of objectives [39–41].

In addition to providing evidence of the validity of the Companion Evaluation Toolkit,
the study demonstrated its satisfactory internal consistency, reflected in Cronbach’s alpha
of 0.89 to 0.97 for the summative assessment scale and its subscales, and high correlation
among their individual items. The formative assessment scale was also found to have
high internal consistency, with a Cronbach’s alpha of 0.94. Future studies might consider
adapting the accompanying assessment instrument for the purposes of student learning
experiences in eLearning.

It appears that online education may soon be the leading teaching paradigm in higher
education. Many educational institutions are attempting to integrate digital education
programs with open access to resources and individualize the educational needs of all
students. In addition, online learning can provide significant environmental benefits. By
beginning to integrate digital learning tools into higher education, our environmental
footprint can be reduced, leading to greater sustainability [3].

Limitations

Convenience sampling was used to recruit participants for this study, which may
lead to potential biases, such as underrepresentation of different target groups within
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the sample. Future studies with a larger sample could provide additional support for
the validity and reliability of the Companion Evaluation Toolkit. In addition, test–retest
reliability should also be conducted in future iterations of the modular courses using the
Companion Evaluation Toolkit. The cultural sensitivity of the toolkit also remains to be
explored. The authors acknowledge the need for a cross-cultural testing of the toolkit and
possibly the need for its adaptation in this regard. Moreover, further validation studies are
needed to strengthen the evidence of its effectiveness.

5. Conclusions

This study tested the validity and reliability of a 33-item and 3-factor summative
assessment scale, which, along with the formative assessment scale, provides a companion
evaluation toolkit for evaluating academics’ experiences in designing eLearning. The
results revealed significant reliability and validity. In view of the indicated need for the
adoption of eLearning across the tertiary education sector and the creation of sustainable
solutions and change driven by contemporary realities and fuelled by the recent pan-
demic, this paper holds relevance to educational institutions and policy makers. Both the
framework and the toolkit examined in this study are freely available on the project website
(http://project-digit.eu, accessed on 18 January 2023) with the aim of providing a quality
standard and support for all educators involved in the design, delivery, and evaluation of
effective digital education.
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