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Abstract 

Digital learning platforms as scaffolds for learning in formal and informal educational scenarios 

have had few assessments to determine their acceptance and success in fostering high order thinking 

skills. The primary objective of this study was to develop, validate, and assess the reliability of an 

instrument designed to measure the acceptance of a platform dedicated to nurturing complex 

thinking skills in social, scientific, and technological entrepreneurship. The methodology 

developed to systematize this process involved four stages: 1) instrument development based on 

the UTAUT2 model, 2) computation of the Kappa coefficient to select experts for instrument 

validation, 3) application of the Simplified Digital Delphi Method for validation, and 4) analysis of 

instrument reliability using Cronbach's alpha and McDonald's Omega coefficients. The results were 

1) a questionnaire consisting of 9 dimensions and 22 items, all validated by experts and exhibiting 

an acceptable level of quality, exceeding the 0.8 coefficient threshold indicative of good item 

quality; and 2) the development of a methodology named EAAP that systematizes and objectifies 

the task of creating and refining an instrument and readying it for implementation. This work 

emphasizes the need to assess the acceptance of digital learning platforms to identify areas for 

improvement and promote the development of instruments using reliable methodologies.  
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Introduction 

The digital era, represented by the widespread use of the Internet and people's interaction in the 

knowledge society, has permeated nearly all aspects of human activities, like online shopping, 

digital governance, access to information in various formats, and, of course, it has transformed the 

ways of teaching and learning. In this regard, digital learning platforms have become online spaces 

where pedagogies and digital content, teaching strategies, activity delivery formats, and 

information resources, among others, converge (Marta-Lazo et al., 2022). 
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Digital learning platforms constitute an online learning ecosystem, mirroring the physical 

classroom where teachers can publish content, assign tasks, communicate with students, generate 

discussions, and more, aiming to achieve high-quality learning outcomes (Al-Abdullatif & 

Alsubaie, 2022). Their use is associated with self-regulated learning (Adeyeye et al., 2022), 

encouraging individuals to seek knowledge autonomously, intentionally, and from any electronic 

device at any time (Gameil & Al-Abdullatif, 2023). This has spurred research into the impact of 

learning mediated by such platforms (Bidarra & Rusman, 2017; Mayer, 2018) and comparisons 

between face-to-face and online learning processes of their acceptance and perceived 

improvements in learning (Hurlbut, 2018; Nennig et al., 2020). 

Digital platforms are linked to cognitive theory, as participants perceive and recognize information 

from content and resources, storing this information for retrieval when needed (Alshammary & 

Alhalafawy, 2023). Furthermore, these platforms assume an innovative technological role in the 

teaching and learning process, serving not merely as repositories of information and resources but 

as educational spaces centered on the learner, where the teacher's role is enhanced through 

technology (Hanoon, 2023). Some of these technologies are disruptive, such as artificial 

intelligence (Lim et al., 2013), enabling human-machine interactions using chatbots (Yan, 2023) 

or virtual and augmented reality, creating complex learning platforms in immersive environments 

(Stromberga et al., 2021). 

In higher education, these platforms support face-to-face, virtual, or blended instruction, 

facilitating the connection between teachers and students, the acquisition of new knowledge, 

collaborative reflection, and fostering participation (Cerdeño-Romero, 2019). They can even be 

enablers in adopting active learning strategies such as flipped classrooms, gamification, and 

problem-based learning (Dziuban et al., 2018). 

Numerous studies have focused on analyzing the use of learning platforms, highlighting their 

effectiveness in improving students' performance and learning achievements (Ouadoud et al., 

2017; Alzboun et al., 2020) and their associated benefits, such as enhancing the level of learning 

achievement due to their flexibility to access the learning experiences within them (Moreno et al., 

2017). Furthermore, they have examined the advantages of fostering competencies associated with 

self-directed learning and effective time management (Alzboun et al., 2020). 
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Learning Platforms Based on Complex Thinking 

Complex thinking facilitates the development of essential problem-solving skills in complex 

learning environments (Ramírez-Montoya et al., 2022) because individuals who develop it are 

better equipped to understand uncertain situations by considering the multiple variables and 

relationships involved (Pacheco et al., 2023). It proves highly valuable for efficient participation 

in digitalized environments emblematic of the knowledge society (Vázquez-Parra et al., 2022). 

Unfolding complex thinking reveals sub-competencies such as 1) critical thinking (analyzing, 

synthesizing, and evaluating information), 2) systemic thinking (analyzing and understanding 

complex phenomena), 3) innovative thinking (stimulating creative capacity), and 4) scientific 

thinking (problem-solving based on objective evidence) (Patiño et al., 2023). Learning platforms 

are essential in developing complex thinking by providing resources, pedagogical approaches, and 

interactive environments that foster deep understanding, critical analysis, and problem-solving in 

complex contexts. 

The development of learning platforms within the framework of complex thinking is still in its 

early stages; however, they have yielded satisfactory results in various disciplines. For example, 

they have facilitated knowledge acquisition and skills development to promote the design and 

creation of citizen science projects (Sanabria et al., 2022). They have also favored scaling 

competencies to empower students to create social entrepreneurship projects (Cruz-Sandoval et 

al., 2022). Some platforms explore the effectiveness of using microlearning as a learning strategy 

to boost creativity among participants (Romero-Rodríguez et al., 2022). 

Similarly, platforms have been developed to help students create projects based on complex 

thinking by constructing open educational resources (Suárez-Brito et al., 2022). Other platforms 

have been designed with virtual reality applications to encourage participants to improve their 

understanding of computational thinking (George-Reyes et al., 2023) and to foster skills related to 

the sharing economy (Sanabria et al., 2022). 

In this research, an instrument designed to assess the complex thinking learning platform was the 

Education 4.0 Platform to Strengthen Scientific, Technological, and Social Entrepreneurship 

through Scaling Complex Thinking Competencies. This platform aims to develop, experiment 

with, and implement an online education experience characterized by features and services using 

artificial intelligence, multimedia, interactive user interfaces, and gamification driven by 4.0 
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Technologies. It promotes scientific, technological, and social entrepreneurship by fostering 

complex thinking competencies among higher education students and lifelong learners. 

Participants engage in active learning dynamics in real-world complex environments, promoting 

the creation of technology-based solutions for priority issues. The system uses the Platform as a 

Service (PAAS) model. It provides four types of functions/services: 1) methodologies and 

assessment tools, 2) teaching-learning programs (formal, non-formal, or informal), 3) emulation 

of complex real-world scenarios, 4) resources for Open Innovation, education, and open science. 

Figure 1 shows the basic layout of the platform. 

 

Figure 1. OpenEDR4C Platform Layout. 

 

The Expert Competency Coefficient 

Expert judgment has been considered an efficient method for assessing the relevance and 

feasibility of research proposals (Fernandez-Cerero et al., 2023). A data collection method used in 

various disciplines (Cabero & Llorente, 2013; Gutiérrez-Castillo et al., 2017) has aimed to obtain 

opinions and evaluations from individuals considered experts in a specific field. These experts 

have sufficient knowledge (Kc) and the necessary argumentation skills (Ka) to express opinions 

regarding the relevance of a statement, for example (Robles & Rojas, 2015), and in the case of 

questionnaire design, the coherence, clarity, and relevance of an item (Cabero & Barroso, 2013). 

Applying this method in research processes, particularly in instrument validation for data 

collection, is considered useful (Galicia et al., 2017). Several authors agree that the main 

characteristic of expert judgment is that participants assess the dimensions and items that comprise 
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a questionnaire to measure their relevance and representativeness (Attiaoui et al., 2017; Erazo & 

Narvaez, 2022). Three fundamental aspects have defined this method: 1) the specificity of the term 

"expert," 2) the definition of the expert's required level of knowledge, and 3) the number of experts 

required to participate in validating an instrument (Pereza et al., 2019). 

Research has mentioned that there is no single specificity to define who is an expert in a subject 

(Cabero et al., 2020b). However, it is suggested that a person with experience in the discipline 

associated with the Instrument under evaluation is appropriate, in addition to expertise related to 

the research's subject matter, for example, a questionnaire. As for the degree of knowledge, 

research has recommended that the participants possess a broad and deep understanding to achieve 

mastery of the subject matter beyond the level of their peers (Nadina et al., 2018). 

Cabero et al. (2020b) suggested that the number of individuals required for the method to be valid 

depends on the experts in the discipline available when applying the method. However, some 

researchers mention a requirement of 9 to 24 experts, while others suggest between 15 and 35 

(Witkin & Altschuld, 1995). This research confirmed that selecting the number of experts can be 

complex because there is not always the possibility of having individuals with deep knowledge of 

the research topic, experience in designing and evaluating data collection instruments, or the time 

to participate in the study. This indicates that the method should preferably be applied in a single 

round, conducted quickly, with the highest number of experts possible (Cabero & Barroso, 2013). 

 

The composition of the expert panel is crucial in terms of the number of participants, the criteria 

for selecting them, and the quality of the process. Thus, the Expert Competency Coefficient (K) 

has been used recurrently as a reference to validate the effectiveness of the method's application 

(Cabero et al., 2020c; Cabero et al., 2021). The following equation determines the coefficient: 

 

K=1/2 (Kc+Ka) 

 

Kc represents the Knowledge Coefficient, i.e., a person's experience with a discipline, problem, or 

topic. It represents a self-assessment on a scale from 0 to 10, where 0 indicates no knowledge, and 

10 represents deep knowledge. Ka is the Argumentation Coefficient, obtained from a measurement 

of six possible sources of argumentation using a predefined scale (Dobrov & Smirnov, 1972; 
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Blasco et al., 2010), which evaluates an expert's competency in the subject matter at three levels: 

a) high, b) medium, and c) low. 

After applying the K coefficient, the ratings analyzed classify experts into three levels per the 

following criteria: 1) If K is greater than 0.8 and greater than or equal to 1 (high influence); 2) If 

K is greater than or equal to 0.7 but less than or equal to 0.8 (medium influence); and 3) If K is 

greater than or equal to 0.5 but less than or equal to 0.7 (low influence). (Molero et al., 2022). It is 

suggested that a score below 0.80 is not valid to participate in evaluating an instrument (Mengual, 

2011). Using the K coefficient is generally considered a preliminary step for conducting a study 

based on the Delphi method (López-Gómez, 2018; Cruz & Martínez, 2020). 

 

The Simplified Digital Delphi Method 

The Delphi method validates scientific instruments such as questionnaires and rubrics to collect 

information on a subject from a group of individuals. It involves obtaining experts' consensus on 

a research objective (Hult & Khan, 2020). Delphi collects opinions through repeated surveys of a 

group of individuals with expertise in a scientific or academic field (López, 2018). This method 

efficiently validates instruments related to the use of technologies in teaching and learning 

processes (Ayub, Mohamad, Wei & Luaran, 2020). 

The method rests on two principles: 1) collective intelligence, which operationalizes the rational 

opinions of various experts, and 2) anonymous participation, which means that experts express 

their opinions without knowing the identity of their peers (Cabero & Infante, 2014). The Delphi 

method is advantageous when dealing with complex, uncertain, or hard-to-predict issues, as it 

allows tapping into the collective knowledge of experts instead of relying solely on a single source 

of information (Ayub et al., 2020). Although the Delphi method can be time-consuming due to 

multiple rounds of opinion and feedback, it can produce valuable and well-founded results 

(Bakieva, Jornet, González & Leyva, 2018). 

Various researchers have successfully used this method. They considered the following phases: 1) 

Selection of experts with deep knowledge of the topic in question, 2) presentation of the Instrument 

to the experts, 3) rounds of opinion in which experts provide assessments of the instrument items 

considering their clarity and relevance, 4) iteration, where rounds of opinion repeat multiple times 

to converge opinions towards consensus, and 5) results analysis, where trends, patterns, and points 
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of agreement or disagreement among experts are analyzed statistically (Hu, Wu, Lin & Wang, 

2017; Sondakh, Osman & Zainudin, 2020; Yusoff, Ashaari, Wook & Ali, 2021). 

As technologies have become increasingly accessible to researchers, implementing the method's 

phases has involved digital applications, which has given rise to emerging strategies where the use 

of paper questionnaires or email communication with experts is replaced by tools such as 

automated digital forms and video conferencing (Ko & Lu, 2020). 

The application of the method using digital applications has successfully collected expert opinions 

and obtained results more promptly (Cruz & Rua, 2018), thus accelerating the validation process 

(Coma et al., 2021). This method of application, called the Simplified Digital Delphi Method 

(SDDM), incorporates the characteristics of the Simplified Delphi Method (George-Reyes & 

Valerio, 2022). 

 

 

Method 

This work used the EAAP method to systematically conduct the Instrument's validation and 

reliability analysis. Its purpose is to guide the design and fine-tuning of an instrument for data 

collection in scientific research. The method consists of four stages: 1) design of the Instrument, 

2) application of the K Coefficient, 3) application of the Simplified Digital Delphi Method, and 4) 

pilot testing of the Instrument. Figure 2 illustrates the actions derived from each of these stages. 

 

 

Figure 2. Stages of the EAAP Method 
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Stage 1: Instrument Design 

The instrument emerged from the need to assess the participants' perception of the OpenEdR4C 

learning platform called the Education 4.0 Platform to Strengthen Scientific, Technological, and 

Social Entrepreneurship through Scaling Complex Thinking Competencies (Tecnologico de 

Monterrey, 2023). The questions that guided the design of the instrument were as follows: 

 

What dimensions should be used to construct an instrument to measure the acceptance of the 

OpenEdR4C educational platform? 

What items can evaluate the users' intentions to use the platform and their behavior in the 

subsequent usage? 

 

To answer these questions, the authors conducted a systematic literature review, finding that one 

of the most widely used technology acceptance models is the UTAUT (Unified Theory of 

Acceptance and Use of Technology) (Venkatesh et al., 2003), along with its extension called 

UTAUT2 (Gansser & Reich, 2021). This research model commonly analyzes the intention to use 

and the users' behavior with emerging technologies (Aranyossy, 2022) and evaluates educational 

platforms (Ameri et al., 2020; Raman & Thannimalai, 2021). 

 

UTAUT2 examines performance and effort expectations, social influence, facilitating conditions, 

hedonic motivation, price value, habit (behavioral intention), and actual behavior (Araujo et al., 

2021). Based on the model's characteristics, the researchers developed a questionnaire named 

OpenEdR4C: Measurement of Acceptance of Learning Platforms based on Complex Thinking. 

For the questionnaire responses, a Likert scale with four responses offered the responses: 1) 

Strongly Disagree, 2) Disagree, 3) Agree, and 4) Strongly Agree. Table 1 shows the design of the 

first questionnaire and the references from which its dimensions and items emerged. 

 

 

 

 

 

 



  López-Caudana et al. 

 

 

212 

 

Table 1  

The first version of the OpenEdR4C instrument: Measurement of Acceptance of Learning 

Platforms based on Complex Thinking. 

Num. Dimension Reference Item 

Q1 
Performance 

Expectation 

Thoughts and 

Feelings 

Instructional 

Plans 

Khechine & 

Lakhal (2018).  

Museum 

Provided or 

Developed by the 

Teacher 

I consider using the educational platform beneficial for my learning 

about entrepreneurship. 

Q2 
Using the educational platform allows me to complete my tasks more 

quickly. 

Q3 
Using the educational platform enhances my understanding of topics 

related to entrepreneurship.  

Q4 

Effort 

Expectation 

Ameri et al. 

(2020). 

Navigating through the modules of the educational platform is easy. 

Q5 My interaction with the educational platform is intuitive. 

Q6 Becoming proficient in using the educational platform is easy for me. 

Q7 I found it very easy to use the educational platform.  

Q8 

Intention to Use 
Aranyossy, M. 

(2022).  

In the future, I intend to review content updates of the educational 

platform. 

Q9 
I will continue to use the educational platform to understand how to 

solve complex issues related to entrepreneurship. 

Q10 
I would like my university to use this type of educational platform to 

enhance entrepreneurship learning.  

Q11 

Social Influence 
Khechine & 

Lakhal (2018). 

My peers believe that we should continue using the educational 

platform. 

Q12 
My professors believe that using the educational platform can improve 

my learning. 

Q13 
I believe that the benefits of using the educational platform for 

entrepreneurship should be shared on social media. 

Q14 

Facilitating 

Conditions 
Azizi, et al. (2020).  

I have the necessary digital devices to use the educational platform.  

Q15 
I have sufficient digital literacy to use the educational platform with 

agility. 

Q16 
The technologies I commonly use are similar to the complex educational 

platform. 

Q17 

Hedonic 

Motivation 

García de Blanes 

et al. (2022) 

It is motivating to use the contents of the educational platform.  

Q18 
The way I can visualize the contents of the educational platform is 

enjoyable. 

Q19 
Time flies when I use the educational platform to learn about 

entrepreneurship. 

Q20 

Platform Value Musa et al. (2022). 

The time and effort invested in using the educational platform are 

proportional to the entrepreneurship learning I can gain.  

Q21 
The educational platform allows me to share my knowledge with others 

quickly and easily. 

Q22 
The educational platform enables me to enhance my learning to solve 

complex issues related to entrepreneurship. 

Q23 

Habit 
Gansser & Reich 

(2021). 

If more entrepreneurial topics and content were added to the educational 

platform, I would use it consistently.  

Q24 
The entrepreneurial topics shared on the educational platform stimulated 

my interest in participating. 

Q25 
It is necessary to use the educational platform to learn about 

entrepreneurial topics not taught in school.  

Q26 

Behavior 
Gunawan et al. 

(2019). 

I regularly use the educational platform to study entrepreneurship.  

Q27 
To solve some complex entrepreneurial problems, I would recommend 

using the contents of the educational platform. 

Q28 
I would recommend my friends and colleagues to use the educational 

platform to solve complex problems about entrepreneurship. 
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Stage 2: Application of the K Coefficient. 

Following the expert coefficient method, the researchers invited experts in social, scientific, and 

technological entrepreneurship. Seventy-nine emails went to researchers and professors from 

public and private higher education institutions in Mexico and Latin America. These individuals 

were found through bibliographic management platforms such as Scopus, Web of Science, 

ResearchGate, and Google Scholar. Participants had to meet the following criteria: 1) a master's 

or doctoral degree and 2) documented expertise in the subject matter, as evidenced by publications 

in indexed journals. 

Positive responses arrived from 31 individuals. They received a collaboration request outlining the 

purpose of the research and their role in the study. The researchers administered an online 

questionnaire with two questions to calculate the Knowledge Coefficient (Kc) and Argumentation 

Coefficient (Ka). The first question assessed participants' perception of knowledge, while the 

second inquired about the necessary sources of information for their involvement in instrument 

validation. Table 2 displays the scoring criteria for assessing Kc and Ka. 

 

Table 2 

Indicators to Assess the K Coefficient. 

Kc Responses 

1. Please mark the box corresponding to your knowledge level of social, 

scientific, and technological entrepreneurship. 

Scale: 1-10 

1 = Limited knowledge. 

10 = Extensive knowledge. 

Ka Degree of Influence 

2. Self-assess the degree of influence that each of the sources presented 

here has had on your knowledge and experience of entrepreneurship. 

High Medium Low 

Theoretical analyses on entrepreneurship topics.  0.30 0.20 0.10 

Experience in publishing scientific articles on entrepreneurship.  0.50 0.40 0.20 

Reviewed national studies on entrepreneurship.  0.05 0.02 0.05 

Reviewed international studies on entrepreneurship.  0.05 0.05 0.05 

Personal experience working with entrepreneurship topics.  0.05 0.05 0.05 

Enthusiasm to learn about entrepreneurship topics. 0.05 0.05 0.05 

Theoretical analyses on entrepreneurship topics.  0.30 0.20 0.10 

 

The mean Kc score obtained from the 31 experts was 7.48, with a standard deviation of 1.19, 

indicating that, in general, they perceived themselves to have an acceptable level of knowledge 

and experience in social, scientific, and technological entrepreneurship. Regarding Ka, the results 
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indicated that only 15 experts should be selected because their ratings exceeded 0.80, the minimum 

threshold to be considered for the next study stage (Cabero et al., 2020c). 

 

Stage 3. Application of the Simplified Digital Delphi Method. 

Table 3 displays the selected experts' profiles and their K coefficients. 

 

Table 3  

Profiles of Participants in the Delphi Method. 

Student Gender Education Google Scholar Expert Coefficients 

Citations Index Ka K Kc 

X1 Male Ph.D. Educational Technology 1829 23 0.90 1.00 0.95 

X2 Female Ph.D. Pedagogical Sciences 1635 20 0.80 1.00 0.90 

X3 Male 
Ph.D. Innovation in Educational 

Technology 
562 14 0.80 0.90 0.85 

X4 Female Ph.D. Computer Science 561 11 0.90 1.00 0.95 

X5 Female Ph.D. Educational Innovation 494 11 1.00 1.00 1.00 

X6 Male Ph.D. Educational Sciences 296 12 0.80 1.00 0.90 

X7 Female Ph.D. Knowledge Society Training 131 10 0.90 0.9 0.90 

X8 Male Ph.D. Computer Science 101 9 0.80 1.00 0.90 

X9 Female Ph.D. Pedagogy 97 7 0.90 0.70 0.80 

X10 Female Ph.D. Psychology 92 8 0.70 1.00 0.85 

X11 Male 
Ph.D. Information and Communication 

Technologies 
75 4 0.90 0.70 0.80 

X12 Male Ph.D. Educational Innovation 71 6 0.70 0.90 0.80 

X13 Male Ph.D. Artificial Intelligence 59 4 0.70 0.90 0.80 

X14 Female Ph.D. Social Anthropology 49 5 0.80 0.80 0.80 

X15 Female Ph.D. Philosophy of Education 12 1 0.70 0.90 0.80 

 

An online digital form using a Likert-type scale with four response options started the validation 

process. The intermediate response option was removed to ensure greater clarity in assessing the 

level of agreement and disagreement (Abal et al., 2017). Three criteria chosen for the analysis were 

coherence (CH), clarity (CL), and relevance (RL) (Exposito et al., 2023; Bernal et al., 2020). Table 

4 displays the assessment for each criterion along with its interpretation. 
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Table 4 

Criteria Used for Instrument Evaluation. 

Category Minimum rating = 1 

Maximum rating = 4 

Interpretation 

Clarity  

The item is 

understandable to users, 

and the grammar is 

correct. 

  

  

Unclear. 
The item is not understandable by users of the Instrument. It 

should be deleted. 

Low level of clarity. 
The item can be improved in at least half of its components 

regarding wording and grammar. 

Acceptable level of clarity. The item is quite clear; its wording could be improved. 

High level of clarity. 
The item can be understood very clearly by users and 

follows grammatical rules. 

Coherence 

The item assesses a 

central aspect of the 

Instrument's theoretical 

construct and/or 

dimensions. 

 

Incoherent. The item does not contribute to assessing the purpose or 

dimensions of the Instrument in any aspect. It can be 

deleted. 

Low level of coherence. The item partially contributes to assessing the Instrument's 

purpose or dimensions. It should be rewritten. 

Medium level of coherence. The item contributes to the assessment of the purpose or 

dimensions of the Instrument. Its wording could be 

improved. 

High level of coherence. The item contributes highly to the assessment of the 

purpose or dimensions of the Instrument. 

Relevance  

The item is essential for 

the Instrument and 

should be included. 

 

Irrelevant. The item is not relevant for the users of the Instrument. It 

should be deleted. 

Low level of relevance. The item may have some relevance, but another item in the 

Instrument may measure the same thing. 

Acceptable level of relevance. The item is relevant, and its wording could be improved; it 

is not advisable to delete it. 

High level of relevance. The item is very relevant; eliminating it could diminish the 

quality of the Instrument. 

 

The validation form had the following sections: a) letter of informed consent, b) instructions on 

how to perform the validation, c) expert information, and d) validation of coherence, clarity, and 

relevance. After obtaining the results, the researchers defined the statistical analyses to justify the 

validation and reliability. Table 5 shows the coefficients used and their associated hypotheses. 
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Table 5 

Coefficients Used for Instrument Validation and Pilot Testing. 

Coefficients for Instrument Validation 

Coefficient Information Provided Analysis Hypothesis Reference 

Aiken's V (V) per 

item 

Relevance of items 

based on ratings from N 

judges. 

Pretest H0: There is no significant 

relevance (V<0.7) 

H1: There is significant 

relevance (V>0.7) 

Aw (2019) 

Aiken's V (V) per 

dimension 

Relevance of items 

based on ratings from N 

judges. 

Pretest and post-test H0: There is no significant 

relevance (V<0.7) 

H1: There is significant 

relevance (V>0.7) 

Aw (2019) 

Confidence 

Interval Value 

(ICI) 

Variability between the 

measured and actual 

values of the 

evaluators. 

Pretest and post-test H0: There is no significant 

ICI (ICI<0.5) 

H1: There is significant ICI 

(ICI>0.5) 

Wilcox & 

Serang, (2017) 

Intraclass 

Correlation 

Coefficient (ICC) 

Concordance between 

two or more 

measurements obtained 

from different 

evaluators. 

Pretest y post-test H0: There is no significant 

agreement (ICC<0.75)  

H1: There is a significant 

agreement (ICC>0.75)  

Koo & Li (2016) 

Fleiss' Kappa 

Statistic (K) 

Degree of agreement 

among evaluators. 

Post-test H0: There is no significant 

agreement (K<0.7)  

H1: There is significant 

relevance (K>0.7) 

Fleiss (1981), 

Falotico & 

Quatto (2015). 

Coefficients for Conducting Instrument Pilot Testing 

Coefficient Information Provided Hypothesis Interpretation 

Cronbach's Alpha The extent to which items in an 

instrument are correlated 

H0: There is no significant 

reliability (V<0.8) 

H1: There is a significant 

reliability (V>0.8) 

Taber (2018) 

MacDonald's Omega Homogeneity and consistency of 

items concerning the total variance of 

observed scores. 

 

H0: There is no significant 

reliability (V<0.7) 

H1: There is a significant 

reliability (V>0.7) 

Lisawadi et al. (2019) 

 

Results  

This section presents stage 4 of the EAAP model, which consists of 6 items: 1) validity analysis 

of dimensions and items, 2) instrument redesign, 3) sample selection for pilot testing, 4) pilot 

testing, 5) assessment using reliability coefficients and 6) item adjustment and instrument 

presentation. The results are in the order described in Table 4. 

 

Item validity assessment: Aiken's V coefficient  

The results were organized for each of the dimensions of the Instrument. Table 6 shows the results 

for the first three dimensions (performance expectation, effort expectation, and intention to use). 

While some items have data distributed over a wide range of values, this did not significantly 

affect the coefficient that quantifies the relevance of these items, as most of them exceed the 



Journal of Social Studies Education Research                                                    2024: 15 (2), 204-230 
   

acceptable limit for determining their validity. Items with values below 0.7 were removed (Q2 

clarity=0.667, coherence=0.699; Q6 clarity=0.689, coherence=0.600, relevance=0.667). 

 

Table 6 

Results of Validation I  

Dimension Item Validation Mean 
Standard 

Deviation 

Aiken's V 

Coefficient 

 

Performance 

Expectation 

 

Q1 

Clarity 3.667 0.488 0.889 

Coherence 3.867 0.352 0.956 

Relevance 3.933 0.258 0.978 

Q2 

Clarity 3.000 0.655 0.667 

Coherence 3.133 0.516 0.699 

Relevance 3.400 0.737 0.800 

Q3 

Clarity 3.733 0.458 0.911 

Coherence 3.733 0.458 0.911 

Relevance 3.800 0.414 0.933 

 

Effort 

Expectation 

  

Q4 

Clarity 3.867 0.352 0.957 

Coherence 3.400 0.507 0.800 

Relevance 3.733 0.458 0.911 

Q5 

Clarity 3.600 0.507 0.867 

Coherence 3.600 0.500 0.867 

Relevance 3.867 0.352 0.956 

 

 

Q6 

Clarity 3.067 0.704 0.689 

Coherence 2.800 0.862 0.600 

Relevance 3.000 0.845 0.667 

Q7 

Clarity 3.733 0.458 0.911 

Coherence 3.800 0.414 0.933 

Relevance 3.933 0.258 0.978 

Intention to use 

Q8 

Clarity 3.667 0.488 0.889 

Coherence 3.733 0.458 0.911 

Relevance 3.800 0.414 0.933 

Q9 

Clarity 3.733 0.458 0.911 

Coherence 3.800 0.414 0.933 

Relevance 3.867 0.352 0.956 

Q10 

Clarity 3.800 0.414 0.933 

Coherence 3.867 0.352 0.956 

Relevance 3.867 0.350 0.937 

 

Table 7 shows the results of the items grouped in the dimensions of social influence, facilitating 

conditions, and hedonic motivation. One can observe that most items are above a coefficient of 

0.8; however, there are two items below 0.7; therefore, they did not have significant statistical 

relevance and were removed from the instrument. Furthermore, the standard deviation associated 
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with these items was close to 1, indicating a very high dispersion of expert opinions (Q13 

clarity=0.611, coherence=0.679; Q16 clarity=0.644, coherence=0.756). 

 

Table 7 

Results of Validation II 

Dimension Item Validation Mean 
Standard 

Deviation 

Aiken's V 

Coefficient 

Social Influence  

 

Q11 

Clarity 3.667 0.488 0.889 

Coherence 3.733 0.458 0.911 

Relevance 3.733 0.458 0.911 

Q12 

Clarity 3.867 0.352 0.956 

Coherence 3.867 0.352 0.956 

Relevance 3.800 0.414 0.933 

Q13 

Clarity 3.133 0.640 0.611 

Coherence 3.200 0.941 0.679 

Relevance 3.467 0.640 0.822 

 

Facilitating 

Condition 

Q14 

Clarity 3.467 0.516 0.822 

Coherence 3.867 0.352 0.956 

Relevance 3.667 0.488 0.889 

Q15 

Clarity 3.733 0.458 0.911 

Coherence 3.933 0.258 0.978 

Relevance 3.867 0.352 0.956 

Q16 

Clarity 2.933 1.033 0.644 

Coherence 3.267 0.961 0.756 

Relevance 3.467 0.834 0.819 

Hedonic 

Motivation  

Q17 

Clarity 3.667 0.488 0.889 

Coherence 3.733 0.458 0.911 

Relevance 3.933 0.258 0.978 

Q18 

Clarity 3.933 0.258 0.978 

Coherence 3.867 0.352 0.956 

Relevance 3.867 0.352 0.956 

Q19 

Clarity 3.600 0.632 0.867 

Coherence 3.733 0.458 0.911 

Relevance 3.400 0.632 0.800 

 

When evaluating the items that make up the dimensions of platform value, habit, and behavior, the 

researchers found that the dispersion of judges' ratings was high for two items because the standard 

deviation was close to one, which negatively affected Aiken's V coefficient (Q21 clarity=0.533, 

coherence=0.519, relevance=0.693; Q26 clarity=0.611, coherence=0.656, relevance=0.633). In 
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most cases, the coefficient exceeded the 0.70 threshold. Notably, most items surpassed the 0.80 

coefficient, with some reaching values above 0.90 (Q20, Q22, Q24). 

 

Table 8 

Results of Validation III 

Dimension Item Validation Mean 
Standard 

Deviation 

Aiken's V 

Coefficient 

Platform Value 

 

Q20 

Clarity 3.800 0.414 0.933 

Coherence 3.733 0.458 0.911 

Relevance 3.867 0.352 0.956 

Q21 

Clarity 2.600 0.828 0.533 

Coherence 2.600 0.632 0.519 

Relevance 3.400 0.507 0.693 

Q22 

Clarity 3.800 0.414 0.933 

Coherence 3.800 0.414 0.933 

Relevance 3.867 0.352 0.956 

Habit 

Q23 

Clarity 3.467 0.640 0.822 

Coherence 3.800 0.414 0.933 

Relevance 3.867 0.352 0.956 

Q24 

Clarity 3.733 0.458 0.911 

Coherence 3.867 0.352 0.956 

Relevance 3.867 0.352 0.956 

Q25 

Clarity 3.600 0.507 0.867 

Coherence 3.467 0.640 0.822 

Relevance 3.467 0.516 0.822 

Behavior 

Q26 

Clarity 3.133 0.834 0.611 

Coherence 3.267 0.884 0.656 

Relevance 3.200 0.676 0.633 

Q27 

Clarity 3.600 0.507 0.867 

Coherence 3.733 0.458 0.911 

Relevance 3.667 0.488 0.889 

Q28 

Clarity 3.600 0.507 0.867 

Coherence 3.800 0.414 0.933 

Relevance 3.733 0.458 0.911 

 

After assessing each item, the researchers decided to eliminate those with Aiken's V coefficient 

lower than 0.7 (Q2, Q6, Q13, Q16, Q21, and Q26), resulting in a reorganized instrument with nine 

dimensions and 22 items. 

 

Validity Assessment by Dimension: Aiken's V coefficient  

An analysis of Aiken's V coefficient before and after item validation determined if removing items 

improved the Instrument's quality. The results showed that most of them exceeded a score of 0.80 

in the initial test, with the lowest coefficient for the Facilitating Condition dimension 

(clarity=0.7926) and Platform Value dimension (coherence=0.7993). However, after removing 

items with lower ratings, Aiken's V coefficient improved for the corresponding dimensions. Table 
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9 demonstrates that clarity, coherence, and relevance in the post-test exceed 0.8667 (habit) in their 

lowest scores and 0.9667 (facilitating condition) in their highest score, allowing acceptance of H1: 

There is significant relevance (V>0.7), and reject H0: There is no significant relevance (V<0.7) 

(Aw, 2019). 

 

Table 9 

General Values of Aiken's V Coefficient by Dimension 

Dimension 
Clarity Coherence Relevance 

Pre Post Pre Post Pre Post 

Performance 

Expectation 
0.8201 0.9001 0.8074 0.933 0.9037 0.9556 

Effort Expectation 0.8556 0.9110 0.8003 0.8671 0.8778 0.9481 

Intention to use 0.9130 0.9130 0.9333 0.9333 0.9481 0.9481 

Social Influence  0.8519 0.9220 0.8667 0.9330 0.8890 0.9220 

Facilitating 

Condition  
0.7926 0.8667 0.8963 0.9667 0.8800 0.9200 

Hedonic Motivation  0.9111 0.9110 0.9259 0.9259 0.9121 0.9121 

Platform Value 0.8001 0.9300 0.7993 0.9222 0.9037 0.9549 

Habit 0.8667 0.8667 0.9030 0.9030 0.9001 0.9001 

Behavior 0.8148 0.8672 0.8660 0.9120 0.8443 0.9000 

 

Confidence Interval Value (ICI) and Intraclass Correlation Coefficient (ICC)  

An analysis of the Confidence Interval Value (ICI) helped understand the variability between the 

obtained measurement and the real measurement by the evaluators. An Intraclass Correlation 

Coefficient (ICC) study assessed the agreement between two or more measurements obtained from 

different evaluators. Table 10 shows that, in the pretest, the ICI exceeded the established minimum 

threshold of 0.5 (Wilcox & Serang, 2017) for clarity, coherence, and relevance, while the ICC 

surpassed the coefficient of 0.75, except for the clarity of the item, which had a value of 0.7497, 

very close to an acceptable factor (Koo & Li, 2016). Data analysis after eliminating the items from 

the instrument that did not meet Aiken's V coefficient threshold revealed a slight improvement in 

all coefficients, confirming the acceptance of H1: There is a significant ICI (ICI>0.5) and H1: 

There is a significant agreement (ICC>0.75) while rejecting H0: There is no significant ICI 

(ICI<0.5) and H0: There is no significant agreement (ICC<0.75). 
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Table 10 

Overall values of the Aiken's V coefficient, ICI, and ICC. 

Items Aiken's V ICI ICC 

Pre Post Pre Post Pre Post 

Clarity 0.8473 0.8988 0.3310 0.2891 0.6314 0.7211 

Coherence 0.8658 0.9230 0.3120 0.2619 0.7106 0.7422 

Relevance 0.8975 0.9305 0.2860 0.2446 0.6430 0.7817 

 

Fleiss Kappa Statistic  

Lastly, an analysis of Fleiss Kappa statistics measured the agreement among three or more 

evaluators (Landis & Koch, 1977; Fleiss, 1981). The coefficient ranges from 0 to 1, where 0 

represents no agreement, and 1 indicates perfect agreement. A coefficient greater than 0.75 is 

considered acceptable (Falotico & Quatto, 2015). Table 11 confirms that the clarity measurement 

could be considered acceptable, while the computed coherence and relevance values were 

outstanding, allowing us to reject H0: There is no significant agreement (K<0.7) and accept H1: 

There is significant relevance (K>0.7) in the assessment of the instrument. 

 

Table 11 

Fleiss Kappa Coefficient and Statistical Significance. 

Items K P 

Clarity 0.8217 0.006 

Coherence 0.8631 0.031 

Relevance 0.8766 0.025 

 

Instrument Pilot Testing  

After validating the instrument, the researchers conducted a reliability study with the participation 

of 109 students from a polytechnic university in central Mexico. It is essential to clarify that the 

intention was not to conduct an exhaustive statistical analysis but rather a proof-of-concept to 

confirm the instrument's quality using Cronbach's alpha coefficient, a widely accepted indicator of 

instrument quality in scientific research (Taber, 2018). The computed coefficient of 0.8309 

suggested evidence that the items fell within a very acceptable confidence interval (Plummer & 

Tanis, 2015). The complementary McDonald's Omega coefficient also resulted in an acceptable 

value of 0.8401 (Lisawadi et al., 2019). 
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Discussion 

Developing a comprehensive method to assess the validity of an instrument is a valuable 

contribution for researchers who need to validate a questionnaire systematically and methodically. 

This work guides designing and creating instruments through the four stages described in Figure 

2. In particular, using the K coefficient to determine which experts are best qualified to participate 

in the Delphi methodology application is essential. Table 5 confirms that the instrument validation 

presented in this article was not discretionary but was part of a process intended to ensure the 

quality of expert selection. 

The results of the instrument validation confirmed that a useful, reliable, and objective 

questionnaire was developed that consistently assesses the acceptance of digital educational 

platforms. The statistical findings indicated very acceptable validity for all analyzed dimensions. 

Tables 6, 7, and 8 show that it was necessary to eliminate items Q2, Q6, Q13, Q16, Q21, and Q26 

because they did not exceed Aiken's V coefficient of 0.7. 

This not only allowed these items to be identified as unclear, incoherent, and irrelevant but also 

determined that they diminished the overall validity of the instrument. Table 9 confirms this 

assertion by showing that Aiken's V coefficient increased by removing the defective items. 

Therefore, it can be inferred that creating well-written items describing the purpose of the 

measurement is crucial to having a consistent instrument. Also, mapping those of lower quality is 

vital to improve quality coefficients. 

A questionnaire validated by appropriately selected experts allowed for obtaining measurements 

of acceptable clarity and remarkably high coherence and relevance, as shown in Table 11, which 

allows for asserting the instrument's significant relevance. Thus, the questionnaire offered in this 

work can be used and adapted to measure the level of acceptance of a training platform based on 

complex thinking and enable the identification of its strengths and areas for improvement 

(Ramírez-Montoya et al. 2022; Vázquez-Parra et al. 2022). 

 

Conclusions 

The success of an educational training platform is determined not only by its graphical and content 

quality but also by variables such as intention to use, motivation, and expectation of effort, among 

others. Therefore, it is necessary to have validated instruments for these variables' clear, coherent, 
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and relevant measurements. Moreover, it is even more critical that the validation of these 

instruments results from a systematic selection process of experts with the necessary credentials 

to justify their participation and ensure high quality. 

The perspective of this research involves using the developed and validated instrument to measure 

the acceptance of digital educational platforms in different learning contexts and situations to 

achieve a consensus that demonstrates its statistical reliability. Future works building on this article 

will also need to use the EAAP method (Instrument Development, Application of the K 

Coefficient, Application of the Simplified Digital Delphi Method, and Pilot Testing of the 

Instrument) to establish a viable option for guiding the development and implementation of high-

quality questionnaires. Finally, regarding limitations, it is necessary to conduct reliability analyses 

under different conditions and contexts to consolidate the instrument's quality.  

In conclusion, the implementation of educational platforms should be accompanied by their 

evaluation through systematically validated instruments with high-quality expert selection and the 

choice of statistical tests that underpin their validity. 
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