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RESUMEN

Este estudio tiene como finalidad la validación de un instrumento para recopilar 
datos que no solo permita evaluar un MOOC, sino que también incorpore criterios 
esenciales para el diseño y desarrollo de cursos en línea de este tipo. Se llevó a cabo 
un análisis para determinar la validez de contenido y la fiabilidad del instrumento. 
Para la validación de contenido, se empleó la técnica de “Juicio de expertos”, utili-
zando un método para la selección de los mismos conocido como “Coeficiente de 
Competencia Experta” o “Coeficiente K”. La fiabilidad del instrumento se calculó me-
diante dos medidas: la alfa de Cronbach y la Omega de McDonald. Los resultados 
confirmaron que el cuestionario estudiado es un instrumento válido y fiable para 
identificar subdimensiones críticas que facilitan el diseño y creación de cursos de 
esta naturaleza con calidad asegurada. Además, el estudio subraya la importancia 
del Coeficiente de Competencia Experta (CCE) como un elemento clave para una 
selección de expertos más precisa y con fundamentos sólidos.
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ABSTRACT
The purpose of this study is to validate a datacollection instrument that not only 
allows the evaluation of a MOOC, but also incorporates essential criteria for the 
design and development of online courses of this type.An analysis was carried out to 
determine the content validityand reliability of the instrument. Forcontent validation, 
the “Expert Judgment” technique was employed, using a method for theselectionofe
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xpertsknownasthe”ExpertCompetenceCoefficient”or”K-

Coefficient”.Thereliabilityoftheinstrumentwascalculatedusingtwomeasu-
res: Cronbach’s alpha and McDonald’s Omega. The results confirmed that 
the questionnairestudiedisavalidandreliableinstrumentforidentifyingcritical-
sub- dimensions that facilitate the design and creation of quality-assured 
courses of this nature. Furthermore, the study underlines the importance of 
the Expert CompetenceCoefficient(ECC)asakeyelementforamoreaccura-
teandsoundly based expert selection.
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1. INTRODUCTION
We find ourselves in an era where the educational landscape is constantly 

evolving, driven largely by the speed with which information appears and 
disappears, as well as by the expansion of Information and Communication 
Technologies(ICT)intheeducationalfield.Thisrealityhasledtotalkofaprocess of 
digital transformation in educational institutions. In this scenario of rapid 
change, Massive Open and Online Courses (MOOCs) have gained a promi-
nent role in higher education, offering an inclusive approach that facilitates 
access to education to people of all levels, thus promoting social inclusion, 
knowledge dissemination and innovation in teaching. These courses repre-
sent a revolution inonlineeducation,providingtheopportunitytolearnautonom
ouslyandwithout the need for a face-to-face tutor.

MOOCs, defined as free and open courses based on Open Educational Re-
sources (OER), allow anyone to learn independently through the Internet. 
Theyfallundertheconceptofe-learningandarebeginningtobeintegratedwith 
educational micro-credentialing policies. Over time, variants of MOOCs have 
emerged, such as transferMOOCs, madeMOOCs and synchMOOCs, which 
are mainly divided into two categories: xMOOCs and cMOOCs. The former 
follow a more traditional structure adapted to MOOC platforms, while the lat-
ter focus on connectivist learning, promoting content creation by users and 
autonomy in learning.Thet-MOOC,whichfocusesonpracticaltasksandpromot
esactiveand collaborative learning, has also appeared.

Over time, MOOCs are evolving towards more personalized formats such 
as POOCs,SPOOCsandNOOCs,whichseekmoreactivestudentparticipationand 
collaborativelearning.Despitetheiradvantages,challengessuchashighdropo
ut ratesandtheneedtoadapt materialstothespecificinterestsofusershavealso 
been identified. The proliferation of these courses has led to the rise of web 
platformsofferingthem,withCoursera,edX,Udacity,andothersprovidingawide 
rangeofonlinecoursestaughtbyreputableeducationalinstitutions.Inthecon-
text of publicuniversities inAndalusia (Spain),platforms such asCoursera, edX 
and Miriada X are widely used, along with other online education platforms 
offering courses in a variety of subjects.
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1.1. Qualityfactorindistancelearning. Background

In any educational context, quality is the keyelement that defines the pos-
sibility of effective and fruitful learning. Numerous researchers have empha-
sized the importanceofthequalityfactor,conductingstudiesonawiderangeoft
opicssuch asthedevelopmentofnewonlinecourses,theimprovementofvirtual
education platforms,theperceptionsofstudentsandteachers,andtheanalysis
ofother

elements that impact participation. Authors such as Conole (2013, 18) su-
ggest that quality is generally understood as the comparison of an object 
with other similar objects, essentially referring to the level of perfection achie-
ved. Conole also states that “quality in e-learning is measured by the extent 
to which it facilitatesqualitylearning”,implyingadirectreferenceto”excellence
andvalue”. He further stresses the need to differentiate between the key com-
ponents of quality: audit, assurance and improvement. This approach inclu-
des the evaluationoftheinteractionbetweenqualityandtheuseofspecifictech-
nologies (Delgado-Morales and Duarte-Hueros, 2023).

Regarding how the quality of these courses should be evaluated, there are 
different opinions. Weller (2013) argues that traditional quality criteria are not 
adequate for MOOCs, given the disparity between the objectives and expec-
tations of students and institutions in formal education compared to MOOCs. 
On the other hand, Rosewell and Jansen (2014) argue that quality assessment 
should be conducted in the same way. Contrarily, Downes (2014) consi-
dersthatthesuccess ofa MOOCis measuredmorebyitsprocess thanby its final 
results.

In the Spanish context, several methods, standards and principles have 
been proposed to assess the quality of MOOCs from different perspectives. 
Guàrdia, Maina and Sangrà (2013) identify ten fundamental principles in or-
der to qualitatively understand the most important design aspects for lear-
ners in MOOCs:(a)competency-baseddesignapproach,(b)
studentempowerment,(c) clarity in the learning plan and orientations, (d) 
promotion of collaborative learning,(e)useofsocialnetworks,(f)
mutualpeersupport,(g)qualitycriteriafor knowledge creation and sharing, (h) 
consideration of different stakeholders, (i) peer assessment and feedback, 
and (j) learning enhancement through media technologies.

For other authors, success is nothing more than the results obtained from 
the process(Downes,2013).Inthissense,itisproposedthatthequalityofthecour
se be assessed by the results obtained, taking into account four 
factors:Autonomy ofthestudentswhensettingtheirowngoalsandobjectives;Di
versity;Openness (there are no limits and the contents are fluid) and Interac-
tivity (mix between connection and interactivity). Following this line, authors 
such as Roig, Mengual and Suárez, (2014) developed an instrument to mea-
sure the quality of MOOCs thatconsistedof10dimensionsrangingfromthede-
velopmentofadidacticguide to the adaptation of the course to the particula-
rities of the student. These 
researchersshowthatreinforcementactivitiesareacrucialfactorinfluencingthe 



ARTÍCULOS 4 

José Fernández-Cerero ; Julio Cabero-Almenara ; José María Fernández-Batanero 
Indicadores de calidad para el diseño y construcción de cursos MOOC 

N. 21, 2024 – ISSN: 2386-4303 – DOI: 10.46661/ijeri.9606 – [Págs. 1-19]
International Journal of Educational Research and Innovation

pedagogicalqualityofMOOCs.Likewise,priorinformationaccessibletolearners, 
suchasthepresenceofateachingguideandtheexistenceofclearlyestablished 
and well-developed objectives, contribute positively to improving quality.

ThereportoftheConfederationofRectorsofSpanishUniversities(CRUE,2015) 
entitled “MOOC and quality criteria” makes a more generalized and direct 
approach using preferably quality indicators of the distance mode (elea-
ning), specifically, it includes: Planning; Design; Tutoring and monitoring; Eva-
luation: peer,self-evaluation,final,achievement;Includetrainingsupportandsu
pportfor teachers.The reportalso mentionsthat, inorderto measurethe quality 
of these courses,theeconomiccostofproductionandthenecessaryresources
mustalso be taken into account.

The instrument developed by the University of Murcia contained indicators 
to considerandassessthepedagogicalqualityofMOOCcourses.Three

fundamental dimensions were included : Planning/
Management;Learningdesign and Communication-interaction (Guerrero, 
2015). For this author, it is essential to have indicators that can be used to as-
sess the level of impact of this type of courses on educational quality.

Morerecently,Cabero,Serrano,PalaciosandLlorente(2022),proceededtothe 
evaluation of a t-MOOC by university students and experts, emphasizing the 
educational materials developed, where the results support the way the 
course was designed, where the materials have been conceived with a mul-
timedia approach, abandoning the notion that the resources designed for 
virtual training are simply a digital transposition of printed materials. For their 
part, Infante, Infante, Torres and Martínez-López (2017) focus on student sa-
tisfaction.

Wecannotleaveasidethetechnologicalperspective,asitisanessentialeleme
nt when selecting a particular MOOC platform. In this sense, it is essential to 
consider certain criteria to ensure an effective learning experience.Accessi-
bility and Usability (Morales, 2019);Adaptability and Mobile Devices (Qinn, 
2011); Interactivity and Collaborative Tools (Berk, 2009); LearningAnalytics 
(Siemens, 2007); Integration with Learning Management Systems (LMS) (Rua-
no et al..., 2016); Security and Privacy (Rocha Freire & Ortiz Sánchez, 2023); 
Instructional DesignandUserExperience(Tinajero,etal.,2019);EmergingTechnol
ogiesand Continuous Updating (Atiaja & García Martínez, 2021); Technologi-
cal Sustainability (Cano, 2015).

In this line, authors such as Zapata (2017), also refer to three technological 
aspects to measure quality in innovation: 1) equipment technology, 2) opera-
tion technology and 3) product technology. Based on the above structuring, 
the technological indicators are raised, for the selection of MOOC platforms.

As a result of the above comments, it is clearthat there is no certain con-
sensus on those fundamental indicators that MOOCs should have to assess 
their educational quality, knowing that a quality indicator “is a quantitative 
measure that can be used as a guide to control and assess the quality of 
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Claro, aquí tienes el texto con las palabras divididas correctamente: 
 
different activities” (Ardila-Rodriguez 2022:192). In this situation, we believe 
that further progress is needed in the creation and validation of tools to guide 
the pedagogical planning of these courses. It is also essential to determine 
the role that platforms play in this process and whether they influence the 
components of educational designs. In this sense, we consider our study im-
portant because it develops and validates a questionnaire designed to eva-
luate and improve the quality of MOOC courses, considering crucial aspects 
such as pedagogical planning, design, and production of these courses. 
Through a rigorous process of expert selection and evaluation, the study es-
tablishes quality indicators that allow not only to evaluate existing MOOCs 
but also to guide the development of future online courses. This approach 
contributes significantly to the improvement of educational quality in the e-
learning environment, ensuring that MOOCs are more effective, accessible, 
and tailored to the needs of learners, thus promoting inclusive and high-
quality education. 
 
Thus, the objective of this study is to design and validate an instrument to 
collect information on quality indicators in MOOCs for their design and pro-
duction. The research questions are the following: 
What are the main quality indicators when designing and building a MOOC 
c o u r s e c o u r s e ? 
Is it possible to have valid and reliable instruments to measure different qua-
lity factors that are the starting point for the design and construction of online 
learning courses?

2. MATERIALYMETHOD

This study is part of a larger research entitled “Training ofAndalusian uni-
versity facultyintechnologicalskillstosupportstudentswithfunctionaldiversity”.
Oneof its key purposes is to “Create, implement and advance aTraining Plan 
adjusted to theAndalusian environment, aimed at providing university facul-
ty with digital skills to assist students with disabilities”. With this objective, and 
before starting thetrainingplanusingthet-MOOCmodel,weseektoidentifyindic
atorsorcriteria thatguide the designand developmentof theMOOC thatun-
derpinsourtraining plan.Therefore, the main goal of this study is the design 
and validation of a tool for the collection of data on quality indicators in 
MOOCs, thus facilitating their design and production.

Procedure

Our research is developed in two key stages: In the first, we carry out a 
comparative analysisof the main MOOCplatforms in order to identify those 
that offer greater functionalities. The second stage focuses on the adapta-
tion and validation of a tool designed to evaluate the quality of virtual cour-
ses delivered through MOOCs.

Figure1.Phasesofthestudy.
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Phase1.Platformbenchmarking.

 
For our analysis, we selected platforms that are free and open source, which 
facilitates their comparison. This approach allows such platforms to be ins-
talled and configured without incurring costs. The platforms chosen include: 
Moodle; Canvas, which offers a free version customizable to specific needs; 
Claroline; ILIAS; Open edX; and Chamilo. 
In our case, the platform selected for the development of the TMOOC was 
Moodle. This is compatible with a wide range of devices, ensuring that users 
can access the course content from anywhere and at any time. On the other 
hand, it follows guidelines such as the Web Content Accessibility Guidelines 
(WCAG), which define the standards that ensure the accessibility of web 
content for people with educational needs. This platform will be useful to us 
as it is highly customizable and flexible according to the content of our cour-
se, allowing us to adjust to the objectives of the research.

Phase 2. Construction and validation of a scale to measure the quality of 
thetMOOCs.

 
 The instrument used to evaluate t-MOOCs was developed from the review 
of previous tools, such as Bournissen, Tumino and Carrión (2019), enriched 
with contributions suggested by Ardila-Rodríguez (2011); Conole (2013); Mar-
tín, González and García (2013); Roig, Mengual and Suárez (2014); CRUE (2015); 
Guerrero (2015); Cabero, Serrano, Palacios and Llorente (2022); and Rozo 
(2023). The quality standards recommended by these authors were meticu-
lously considered in its construction..
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The final questionnaire is composed of 65 questions distributed in four 
areas: DigitalTechnologicalEnvironmentforLearning(16items);Didactic-Peda
gogical Aspects(23items);Didactic Resources(15items);and Attention to Di-
versity(11 items). The instrument was administered via Internet and can be 
viewed at the following web address: https://bit.ly/validacion-mooc.

 After finalizing the definitive version of the instrument to collect information, we  
moved on to its content evaluation using the expert judgment technique. To choose the 
experts, we implemented a dual method: biogram analysis and the coefficient of expert 
competence (CCE). Initially, we sent e-mails to several academic units, both public and 
private, in the Autonomous Community of Andalusia specialized in continuing educa-
tion, as well as to companies in the training sector, requesting recommendations of 
potential experts who met the previously established criteria. Subsequently, we contac-
ted 32 candidates by e-mail, of whom 26 agreed to participate. In order to select the 
experts, it was necessary to establish a series of criteria that would allow us to identify 
individuals who are truly considered experts by the scientific community. To this end, 
four criteria were established, of which at least two had to be met:

– Throughout his/her professional life, he/she has taught courses/contents/sub-
jects/training actions related to the field of Educational Technology and training.

– Have directed or participated in any research related to aspects of virtual trai-
ning, distance learning, e-learning, teacher training in ICT, digital literacy

– Has made or participated in any publication related to aspects of virtual training, 
distance learning, e-learning, teacher training in ICT, digital literacy,

– Have you taught during your professional life any subject/content/subjects/lec-
tures/lectures/conferences related to ICT training?

The next step consisted of applying the Expert Competence Coefficient (K) 
to these 26 candidates to select the definitive ones, following the method 
proposed by Fernández Batanero, Tadeu & Cabero (2018); López Gómez 
(2018); Martínez et al. (2018), including in the questionnaire the questions of 
Annex I. The so-called Expert Competence Coefficient (K) is calculated with 
the formula: K = ½ (Kc + Ka), where Kc is the “knowledge coefficient”, based on 
the expert’s self-assessment in question A of Annex I, and Ka is the argumen-
tation coefficient, derived from the expert’s answers in the table of question B 
of Annex I. The criteria for defining the expert’s competence are

0.8< K< 1.0for high competence.

0.5<K<0.8formediumproficiency 

K < 0.5 for low competence

Therefore, those experts wit has core of 0.8 or higher were selected for-
thisstudy, resulting in 19 participants (67.8 %), a number that agrees with the 
recommendations of several authors who suggest between 15-20 (Malla & 
Zabala, 1978), 15-25 (Landeta, 2002); or 15-25 (Witkin &Altschuld, 1995).

The expert judgment process was performed by individual aggregation, 
i.e., collecting information individually without the need for interaction bet-
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ween experts (Robles & Rojas, 2015). Finally, the validation of the instrument 
concluded with the verification of its reliability through two statistical measu-
res: Cronbach’s alpha and McDonald’s Omega.

3. RESULTS

Experts were asked to rate, on a scale of 1 (not at all) to 10 (extremely), the 
impact that each of the sources listed below has had on their knowledge and 
perspectivesonICTteachertrainingandICT-relatedtechnicalskills(see Table 1).
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The resultspresented inTable3 indicatethatmost of theexperts consulted 
had experienceinteaching,aswellasinpublishingandresearchontopicsrelated
to Information and Communication Technologies (ICT), and in teachers’ di-
gital competence and literacy. Subsequently, the experts or judges were as-
ked to evaluatetherelevanceofvariousitemsforinclusionintheinstrumentde-
veloped and their congruence with the dimension to which they were 
assigned. This evaluation was based on a six-level scale, ranging from 
MN=Very negative/very unwelcome (1) to MP=Very positive/very much agree 
(6). The mean scores and standard deviations obtained are shown in Table 
4, 5, 6 and 7.
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 Media S.D

How do you rate your training in the technical use of ICTs? 8,91 1,37

How do you rate your training in the educational use of ICT? 8,80 1,29

How do you rate your training in the technical handling of online platforms? 8,96 1,30

How do you rate your training in the educational use of the Internet? 8,89 1,11

I believe that ICTs are a very important resource for training. 9,98 ,30
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How do you rate your training in the educational use of ICT? 8,80 1,29

How do you rate your training in the technical handling of online platforms? 8,96 1,30

How do you rate your training in the educational use of the Internet? 8,89 1,11

I believe that ICTs are a very important resource for training. 9,98 ,30
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The results obtained indicate 3 main aspects: (a) that except for two items 
“The objectives of each module/lesson are understood” and “The proposed 
self-assessment is useful for reflecting on academic performance” and “The 
format of the lessons (videos, readings, exercises) is effective”, which obtai-
ned a score representing a rating of “Fair negative/moderately disagree”, the 
rest were rated very positively, and (b) that a certain elevation has been 
identified in the standard deviations obtained, which may suggest to us a 
certain dispersion of data.

With the data obtained, we also proceeded to calculate the Gwett’s AC 
Coefficient. Gwett’s AC coefficient is an indicator of the level of agreement 
that incorporates a penalty for casual agreement; however, it is not affected 
by what is known as Kappa’s paradox. This paradox, which impacts not only 
Cohen’s Kappa, but also other coefficients (such as Fleiss’ Kappa or 
Krippendorf’s Alpha), manifests itself when the distribution of experts’ eva-
luations is significantly biased towards one of the categories. In such situa-
tions, even though the percentage of agreement is high, the values of Cohen’s 
Kappa and other mentioned coefficients tend to be very low, in some cases 
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even reaching negative values (Gwet, 2014). In our case, we obtained a per-
centage of agreement of 91.23 %; that is, 0.90 according to Gwett’s CA coeffi-
cient. Therefore, the items that make up our modified questionnaire after 
such assessment have validity criteria in terms of sufficiency, clarity, cohe-
rence, and relevance.

The evaluation carried out by experts by summing the items ensured that 
the instrument had an appropriate level of content validity.

We also sought to verify the reliability of the instrument, which was evalua-
ted by means of two statistics: the Cronbach’s alpha coefficient (0.911) and 
the McDonald Omega index (0.909) (Cohen and Manion, 2002; Ventura-León 
and Caycho-Rodríguez, 2017). These results indicate that, according to the 
measurements and following the approach of O’Dwyer and Bernauer (2014), 
we observed significantly high levels of reliability, both in the general set of 
the instrument and in its various dimensions. It is important to note that item-
total correlation was carried out to assess whether the exclusion of any item 
would improve the reliability of the instrument, but no such improvement was 
evident.enced.

4. CONCLUSIONS

The project has successfully achieved its objectives. The findings obtained 
represent a significant advance in the field of t-MOOD course quality as-
sessment by providing an effective and reliable tool that can be used both in 
the design stage and in the development of these courses. Validation of the 
tool by experts in the field further supports its usefulness and relevance. The 
developed tool offers key indicators that can be of great use to t-MOOD cour-
se designers and instructors, providing clear guidance for improving the 
quality of the online learning experience. The inclusion of these indicators at 
the initial stage of course design and development can contribute signifi-
cantly to the creation of more effective and engaging online learning expe-
riences for learners. Despite the success of the project, the need for certain 
adjustments to the developed tool was identified. Specifically, the elimination 
of three items from the questionnaire was suggested to avoid excessive 
lengthening of the instrument. This recommendation is based on the obser-
vation that the inclusion of these items significantly increases the length of 
the instrument, which could affect the efficiency and participation of users 
when using the tool. By making these adjustments, it is hoped to optimize the 
usefulness and applicability of the t-MOOD course quality assessment tool, 
while ensuring its effectiveness and relevance in educational practice. Fina-
lly, it is necessary to highlight the importance of continuing to conduct addi-
tional research to further validate and improve the developed tool. Conti-
nued user feedback and additional data collection can provide valuable 
information to refine and adapt the tool to the specific needs of different 
educational contexts and types of t-MOOD courses.
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5. LIMITATIONS

One of the limitations of this study lies in the changing nature of the tech-
nological context in which MOOC courses are developed. Educational tech-
nologies are evolving rapidly, with new tools, platforms and pedagogical ap-
proaches constantly emerging. This may affect the long-term relevance of 
the quality indicators identified in this study. In addition, updates and enhan-
cements to online course platforms may influence how quality indicators are 
implemented and assessed. Therefore, the generalizability of long-term re-
sults may be compromised due to the dynamics and constant change in the 
educational technology landscape. Another significant limitation of this stu-
dy is the difficulty in generalizing the results to different educational contexts 
and MOOC course platforms. Although quality indicators relevant to the de-
sign and construction of MOOC courses have been identified in the specific 
context of this research, it is important to keep in mind that the effectiveness 
and applicability of these indicators may vary depending on a number of 
factors, such as the sample, the subject of the course, the teaching methodo-
logy and the characteristics of the platform used. In addition, institutional po-
licies and cultural differences between educational institutions may influen-
ce the implementation and effectiveness of the quality indicators identified. 
Therefore, caution should be exercised in attempting to extrapolate the fin-
dings of this study to other educational settings without careful evaluation of 
the relevance and appropriateness of the quality indicators in those specific 
contexts.
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