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Abstracts 

This study focuses on analyzing the interactions between technological platforms and 

evaluation methods in the educational digital ecosystem. The main objective is to identify the 

key variables that influence this environment and offer recommendations to improve the online 

educational experience. This is an exploratory study with a mixed approach, using the 

MICMAC technique to analyze the influence and dependence of the identified variables. The 

results reveal the importance of aspects such as the quality of content and technological 

infrastructure, as well as the need to improve usability and interactivity in online educational 

platforms. The conclusions highlight the complexity and interdependence of variables in the 

educational digital ecosystem, underlining the importance of addressing a variety of technical, 

operational, and pedagogical aspects to promote effective learning in the digital era. 

  

Keywords: Technology, online learning, digital education, teaching methods, user experience, data 
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Introduction 

In the current field of education, the advancement of digital technologies has radically 

transformed the style of learning and teaching. The exponential growth of educational 

technology platforms has generated a complex and dynamic ecosystem that offers new 
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opportunities and challenges for students, educators, and instructional designers (Alam, 2021). 

In this context, the present study focuses on the exploration and analysis of the educational digital 

ecosystem, with a specific focus on the interactions between technological platforms and 

evaluation methods.  

The educational digital ecosystem encompasses a diverse set of tools, resources, and practices 

that are used to facilitate and enhance the teaching and learning process through digital media 

(Hrynevych, Morze, Vember, & Boiko). This digital environment offers a variety of 

technological platforms, from learning management systems to mobile applications and virtual 

learning environments (Kovtoniuk, Kosovets, Soia, & Tyutyun, 2022), which are designed to 

support different instructional modalities and boost the active participation of students in their 

educational process. Within the broad spectrum of the educational digital ecosystem, this study 

specifically focuses on investigating the reciprocal influences between technological platforms 

and evaluation methods. 

This study is based on previous research that has explored specific aspects of the educational 

digital ecosystem, such as the usability of technological platforms in (Pinho, Aguiar, & Amaral, 

2023), the effectiveness of online evaluation methods in (Castro & Tumibay, 2021) and the 

impact of technology on learning in (Naik, Chitre, Bhalla, & Rajan, 2020), among others. 

However, this study is distinguished by its focus on analyzing the dynamic and multifaceted 

relationships between the key variables that make up the educational digital ecosystem, 

providing a more complete and detailed understanding of this complex environment. 

The relevance of this study lies in its ability to provide valuable information on how to optimize 

the design and implementation of educational technology platforms and online evaluation 

methods to improve the quality and effectiveness of digital learning. The findings of this study 

may have significant implications for educators, instructional designers, educational technology 

developers, and policymakers in developing innovative student-centered educational strategies 

and practices.  

Therefore, the purpose of this study was to analyze the reciprocal influences between 

technological platforms and evaluation methods in the educational digital ecosystem, identifying 

the key variables that affect its operation and effectiveness. Through a multidisciplinary and 

methodological approach, it is sought to provide a deeper understanding of the complexity and 

dynamics of this digital environment and generate practical recommendations to improve the 

online educational experience. 

 

Methodology 

This research is framed within the exploratory study type, with a mixed research design that 

combines qualitative and quantitative elements. Exploratory due to the emergent and 

multifaceted nature of the phenomenon studied (Creswell & Creswell, 2017), in this case, the 

reciprocal influences between technological platforms and evaluation methods in the educational 

digital ecosystem. Through an exploratory approach, the aim is to generate ideas, identify 

patterns and trends, and establish a solid base of knowledge that can guide future research and 
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decision-making (Neuman, 2021). While the mixed design is considered appropriate to address 

the complexity of the phenomenon investigated and to generate significant knowledge that can 

inform both theory and practice in the field of digital education. 

In this sense, the research focused on analyzing the reciprocal influences between technological 

platforms and evaluation methods in the educational digital ecosystem. To achieve this, a review 

of the academic literature was carried out, considering publications from the year 2000 to 2023 

in databases and information resources such as Google Scholar, PubMed, and Scopus. 

Additionally, institutional repositories, digital libraries, and websites of educational 

organizations were explored to obtain a broad and diverse coverage of relevant literature. The 

search used a combination of key terms related to the educational digital ecosystem, 

technological platforms in education, and evaluation methods. Boolean operators were used to 

refine the results and maximize the relevance of the search. 

The selected articles were reviewed in detail to extract and synthesize relevant findings and 

conclusions. Special attention was paid to the theoretical frameworks, conceptual models, and 

methodological approaches used in the reviewed studies, as well as the variables and 

relationships discussed in the literature. The relevant variables were extracted from the literature 

review. These include characteristics of technological platforms (usability, interactivity, 

accessibility, among others), types of evaluation methods (formative, summative, authentic, 

among others), and contextual factors (type of educational institution, educational level, etc.). 

The MICMAC (Multiplex Influence and Influence Capacity Matrix) decomposition 

methodology was applied to analyze the reciprocal influences between the identified variables. 

A matrix was constructed that shows the relationships between the variables and classifies their 

impact according to their influence and capacity to be influenced. Secondary information 

available in the reviewed literature and academic databases was used. Qualitative and 

quantitative analysis techniques were applied to examine the secondary data collected, including 

content analysis and statistical methods. 

The results acquired from the secondary data analysis were interpreted in the context of the 

reviewed literature and the theoretical framework. Patterns, significant relationships, and 

potential implications for theory and practice in the educational digital ecosystem were 

identified. The main conclusions of the study were summarized and practical recommendations 

were provided for technology platform designers, educators, and policymakers. These 

conclusions and recommendations were based on the findings obtained throughout the study and 

the synthesis of the reviewed literature. 

 

Results 

Below are the results acquired from the analysis of the variables relevant to the study on the 

educational digital ecosystem, focusing on the relationships between technological platforms, 

evaluation methods, and educational contexts. The findings presented here are derived from a 

rigorous analysis of data collected through a review of specialized literature and documentary 

analysis relevant to the field of study. As shown in Table 1, the first column indicates the number 
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of the variable, the second column shows the code corresponding to the variable, followed by 

the third column that presents the name of the variable, and finally the fourth column offers a 

description detailed of it.  

As can be seen, variable number 1 is identified by the code USA, called Usability, and is 

described as the ease of use of the platform for both teachers and students. Likewise, variable 

number 2 is identified with the code INT, it is called Interactivity and is described as the degree 

of interaction and participation offered by the platform. In this sense, the data in Table 1 can be 

interpreted in a similar way. 

Table 1. Variables related to technological platforms, evaluation methods, and the educational 

context 
# Code Variable Description 

Variables related to technological platforms 

1 USA Usability Ease of use of the platform for teachers and students. 

2 INT Interactivity Degree of interaction and participation offered by the platform. 

3 ACC Accessibility Accessibility level for users with different abilities and devices. 

4 CUS Customization Platform's ability to adapt to individual preferences and needs. 

5 QC Quality of content Relevance, accuracy, and topicality of the educational material 
provided by the platform. 

Variables related to evaluation methods 

6 TEV Type of evaluation Formative, summative, diagnostic, among others. 

7 AUT Authenticity The degree to which assessments reflect real-world situations and 

contexts. 

8 VF Variety of formats Diversity of evaluation methods used, such as written exams, 

projects, online discussions, among others. 

9 VR Validation and reliability Rigor and consistency of the evaluation methods used. 

Contextual variables 

10 TEI Type of educational 
institution 

Primary school, secondary school, university, distance education, 
among others. 

11 EL Educational level Elementary, secondary, higher education, postgraduate education, 

etc. 

12 TECI Technological 
infrastructure 

Availability and access to technology in the educational 
environment. 

Source: Authors 

With the list of variables selected previously, a joint reflection process was carried out to identify 

the relationships of influence and dependence between each of the variables, using a MICMAC 

matrix as an integral part of the second stage of the method, the values in the matrix range from 

zero (0) to three (3), where zero (0) indicates a null relationship, one (1) indicates a weak 

relationship, two (2) indicates a moderate relationship, and three (3) indicates a strong 

relationship. Figure 1 displays the matrix of direct influence and dependence of 12x12 

dimensions, which has been completely filled. As can be seen, the relationship of the variable 

ACC (Accessibility) with itself is null (0), with the variable AUT (Authenticity), it is weak (1), 

with the variable QC (Quality of content) the relationship is null ( 0), which shows that 

accessibility does not influence or depends on the quality of the content. Similarly, the direct 

influence/dependence relationship between each variable is detailed in Figure 1, which illustrates 

the matrix of direct influence/dependency. 
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Figure 1. matrix of direct influence/dependency 

 

Source: authors 

Once the matrix was completed, the processes of classification and localization of each variable 

were carried out in one of the four quadrants of the plane of direct influence/dependence, as 

illustrated in Figure 2. From the structural analysis, the presence of three key variables was 

established, which were positioned in the first quadrant (upper right corner): TEV (Type of 

evaluation), TEI (Type of educational institution), and EL (Educational level). In the second 

quadrant (upper left corner) two determinant variables were identified: QC (Quality of Content) 

and TECI (Technological infrastructure). In the third quadrant (lower left corner) two variables 

classified as autonomous were located: VR (Validation and reliability) and VF (Variety of 

formats), finally, in the fourth quadrant (lower right corner) five variables were classified as 

result: INT (Interactivity), USA (Usability), ACC (Accessibility), CUS (Customization) and 

AUT (Authenticity). 

Figure 2. Plane of direct influence/dependence 

 

Source: Authors 

To better explain, these same results are shown in Table 2. 

Table 2. Classification of factors by direct influences and dependencies 
Type of Variable Variable  Code 

Key, strategic or challenge factors Type of evaluation TEV 

Type of educational institution TEI 
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Educational level EL 

Determinant or "influencing" factors Quality of content QC 

Technological infrastructure TECI 

Autonomous or independent factors Variety of formats VF 

Validation and reliability VR 

Dependent or result factors Usability USA 

Interactivity INT 

Accessibility ACC 

Customization CUS 

Authenticity AUT 

Source: Authors 

When observing the classification table of the variables, the Type of evaluation appears as a key 

variable. This classification is due to its high influence and high dependence on the educational 

digital ecosystem. The type of evaluation used has a relevant impact on the learning experience 

of the students and can influence the motivation, commitment, and academic performance of the 

students. According to Rahman et al (2022), the type of evaluation used often dictates the style 

of learning and teaching the content. For example, formative evaluations may require a more 

focused approach to feedback and ongoing skill development, while summative evaluations may 

focus on assessing content mastery at the end of a study period.  

For Makri, et al. (2021), the choice of the type of evaluation is closely related to the educational 

objectives and the pedagogical approach used. On the other hand, Link, et al. (2022) state that 

the type of evaluation can determine the nature and frequency of the feedback provided to 

students, which is effective and is essential to improve learning and to promote academic 

development. In this sense, given its central role in the design and implementation of the 

educational process, as well as its impact on the student's experience and performance, the 

variable Type of evaluation is classified as key in the educational digital ecosystem. 

The second key variable is Type of educational institution, this is due to its high influence and 

high dependence on the educational digital ecosystem. First, different types of educational 

institutions, such as primary schools, secondary schools, universities, and higher education 

institutions, may have different capabilities and approaches to implementing educational 

technologies. These differences can influence the selection and use of technological platforms, 

as well as the evaluation methods used. According to Pradana et al. (2020), each type of 

educational institution has its own educational and pedagogical objectives. For example, a 

primary school may focus on developing basic skills, while a university may prioritize research 

and specialization.  

On the other hand, Alam & Mohanty (2023) state that the type of educational institution can be 

associated with different socioeconomic and cultural contexts. That is, schools located in urban 

areas may have access to different technological and financial resources than schools in rural 

areas, which may influence the technological infrastructure available and the teaching and 

learning strategies used. Likewise, according to Kahu, et al. (2020), the nature and educational 

focus of the educational institution can affect the student experience, in the sense that students 

may experience different levels of technological support, resources, and opportunities of learning 

according to the type of educational institution attended. 
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The last variable that was classified as key was Educational level, whose classification is due to 

its high influence and high dependence on the educational digital ecosystem. In this sense, each 

educational level, whether primary, secondary, higher education, among others, has unique 

characteristics and educational needs. For example, primary school students may require a more 

playful and visual approach to their learning, while university students may require greater 

autonomy and research capacity.  

According to Hayat, et al. (2020), the educational level influences the teaching and learning 

strategies used. That is, the pedagogical methods used in primary education can differ 

significantly from those used in higher education. Therefore, the educational level affects the 

selection and design of learning activities, as well as the educational resources used. Likewise, 

Newman & Gough (2020) state that the type of evaluation and evaluation criteria vary depending 

on the educational level. For example, while evaluation in primary education may focus on 

mastery of basic concepts and fundamental skills, evaluation in higher education may include 

the practical application of knowledge and critical analysis skills. 

Continuing with the classification of the variables, the focus is now on the variables classified 

as determinants. In this sense, the variable Quality of content was classified as such, due to its 

high influence, but low dependence within the educational digital ecosystem. The quality of 

educational content has a relevant impact on the effectiveness of the learning process because 

high-quality content can facilitate students' understanding, retention, and application of 

knowledge. 

According to Bakker, et al. (2021), high-quality educational content is characterized by being 

relevant and pertinent to educational objectives and student needs. That is, well-structured and 

evidence-based content can improve the understanding and applicability of knowledge. While 

for Kwangmuang et al. (2021), quality educational content can promote learners' analytical skills 

and critical thinking by presenting accurate, up-to-date, and objective information, which can 

stimulate debate and reflection among learners. On the other hand, although the quality of 

content has a significant impact on the learning process and institutional reputation, its 

implementation and improvement can be managed independently of other variables within the 

educational digital ecosystem. Therefore, it is classified as a determining variable in the research. 

On the other hand, Technological infrastructure was classified as a determinant variable due to 

its high influence, but low dependence on the educational digital ecosystem. The technological 

infrastructure provides access to digital resources and tools that are fundamental to the 

educational process, which include computers, mobile devices, educational software, high-speed 

internet access, among others. According to Jannah, et al. (2020), adequate technological 

infrastructure is essential to facilitate the effective implementation of technology-based teaching 

and learning strategies. In addition, it allows the creation and distribution of digital educational 

content, the implementation of interactive and collaborative activities, and access to online 

resources. 

Likewise, Moldavan, et al. (2022), state that technological infrastructure can play a significant 

role in reducing digital divides and promoting educational equity and provides all students, 

regardless of their geographic location or economic resources, the opportunity to access quality 
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education and online educational resources. While for Troussas & Sgouropoulou (2020), a solid 

technological infrastructure provides the necessary environment for the implementation of 

innovative educational practices, such as adaptive learning, virtual reality, artificial intelligence, 

and game-based learning. These technologies can improve the educational experience and 

promote more effective and meaningful learning. In this sense, given its importance in 

facilitating access to education, supporting learning and teaching, promoting educational equity, 

and encouraging innovation, the variable Technological infrastructure is considered a 

determinant one. 

Continuing with the classification of the variables, the focus is now directed towards those 

identified as autonomous. The first of these was Variety of formats this is due to its low influence 

and low dependence on the educational digital ecosystem. Although the variety of evaluation 

formats can offer benefits in the educational process, their specific impact may vary depending 

on the context and individual preferences. Therefore, its influence on the overall success of the 

educational digital ecosystem may be limited. According to Vykydal, et al. (2020), the 

implementation of a wide variety of assessment formats can present logistical and administrative 

challenges for educational institutions, which could limit their widespread adoption and, 

therefore, their influence on the educational ecosystem. 

For Eradze, et al. (2021), preferences and priorities regarding evaluating formats may change 

over time and may be affected by external factors, such as technological advances or changes in 

pedagogical practices. This can reduce the dependence of the variable on the general functioning 

of the educational digital ecosystem. In this sense, given its ability to promote adaptability, 

equity, creativity, and motivation in the educational process, the variable Variety of formats is 

considered autonomous in the educational digital ecosystem. 

The other variable that was classified as autonomous was Validation and reliability, which means 

that it has a low influence and a low dependence on the educational digital ecosystem. The 

validation and reliability of evaluations can be considered as technical and administrative aspects 

of the evaluation processes. Although they are important to ensure the quality of evaluations, 

their specific impact on the overall success of the educational digital ecosystem may be limited. 

According to Cañadas (2023), educators and instructional designers can focus mainly on aspects 

such as the relevance of the content, the variety of evaluation formats and feedback, relegating 

validation and reliability to the background. This could indicate a lower influence of this variable 

on the educational ecosystem. 

On the other hand, Conrad et al. (2022), evaluation validation and reliability may be normative 

requirements or quality standards in some educational contexts, but their influence may be more 

limited compared to other variables that directly affect student experience and performance. In 

this sense, due to its technical and administrative nature, as well as its possible relegation to the 

background compared to other educational considerations, the variable Validation and reliability 

is classified as autonomous on the educational digital ecosystem. 

Moving forward in the classification of variables, the focus is now directed towards those 

identified as results. Usability was classified as a results variable, due to its high dependence, 

but low influence on the educational digital ecosystem. Usability is an important aspect of the 
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user experience on educational technology platforms; its direct influence on the general success 

of the educational ecosystem may be limited compared to other more central variables, such as 

the quality of content or types of evaluation. According to Pal & Vanijja (2020), usability mainly 

refers to the ease of use and efficiency in interacting with a technological platform. Although 

this variable is crucial to guarantee a positive user experience, its impact on the achievement of 

educational objectives can be indirect and conditioned by other factors, such as the quality of 

content and the effectiveness of the teaching methods. 

For Miraz, et al. (2021), usability can largely depend on other aspects of the design and 

implementation of technological platforms, such as user interface, navigation, and accessibility. 

Therefore, its success and effectiveness may be conditioned by the influence of these variables. 

While for Vlachogianni & Tselios (2022), usability can be considered more as a result observed 

after the implementation of a technological platform, rather than a determining factor in the 

design or initial adoption. That is, its importance becomes evident as users interact with the 

technology and provide feedback on their user experience. Therefore, although usability is a 

critical aspect of the user experience in the educational digital environment, its direct impact on 

the general success of the educational ecosystem may be limited compared to other more central 

variables. 

On the other hand, the variable Interactivity was classified as a results variable, due to its high 

dependence, but low influence on the educational digital ecosystem. In this sense, although 

interactivity is a fundamental aspect to promote the participation and commitment of learners in 

the educational process, its direct impact on the achievement of educational objectives may be 

limited compared to other more central variables, such as quality of content or evaluation 

methods. According to Ahshan (2021), interactivity refers to the ability of technological 

platforms to enable the active participation of users through various activities, such as discussion 

forums, collaborative activities, and feedback tools. Therefore, although it is crucial to promote 

active learning focused on the student, its impact on the achievement of educational objectives 

can be indirect and conditioned by other factors. 

Tao, et al, (2022), state that interactivity can depend largely on other aspects of the design and 

implementation of technological platforms, such as usability, accessibility, and quality of 

content. Therefore, its success and effectiveness may be conditioned by the influence of these 

variables. While for Akour et al. (2022), interactivity can be considered more as a result observed 

after the implementation of a technological platform, rather than a determinant factor in the 

design or initial adoption. Like usability, its importance becomes evident as users interact with 

the technology and participate in interactive activities. Although interactivity is a crucial aspect 

to foster the participation and engagement of learners in the digital educational environment, its 

direct impact on the achievement of educational objectives may be limited compared to other 

more central variables. 

Regarding Accessibility, it was classified as a results variable, due to its high dependence, but 

low influence on the educational digital ecosystem. Although accessibility is essential to ensure 

that all users, regardless of their disabilities or abilities, can access and use educational 

technology platforms, its direct impact on the achievement of educational objectives may be 

limited compared to other more central variables, such as the quality of content or the types of 
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evaluation. For Botelho (2021), accessibility refers to the ability of technological platforms to be 

used by people with different abilities and disabilities, including visual, auditory, motor, and 

cognitive.  

According to Senjam, et al. (2021), accessibility can depend largely on other aspects of the design 

and implementation of technological platforms, such as usability, interactivity, and quality of 

content. Therefore, its success and effectiveness may be conditioned by the influence of these 

variables. In this sense, although accessibility is fundamental to guarantee equity in access to 

online education, its direct impact on the achievement of educational objectives may be limited 

compared to other more central variables. Therefore, it is classified as a result variable with high 

dependence, but low influence. 

On the other hand, Customization was classified as a results variable due to its high dependence 

and low influence on the educational digital ecosystem. Although customization is essential to 

adapt educational content and activities to the individual needs of learners, its direct impact on 

the achievement of educational objectives may be limited compared to other variables. In this 

sense, Alamri, et al. (2021) state that customization refers to the ability of technological 

platforms to adjust the content, presentation, and educational activities according to the 

individual preferences and characteristics of the students. While Shah (2023) points out that 

customization is largely related to other aspects of the design and implementation of 

technological platforms. 

Finally, Authenticity was classified as a result variable, because even though authenticity is 

essential to guarantee the relevance and applicability of educational content in real life, its direct 

impact on the achievement of educational objectives can be limited. According to Radović 

(2021), authenticity refers to the ability of educational content to reflect real-world situations 

and contexts and to promote the practical application of knowledge and skills. For Hasan, et al. 

(2023), authenticity can be considered more as a result observed by users after interacting with 

educational content, rather than a determining factor in design or initial adoption.  

 

Conclusions 

In this exhaustive study of the educational digital ecosystem, various variables that influence its 

operation and effectiveness have been identified and analyzed. Through the application of the 

MICMAC technique, these variables have been categorized according to their degree of 

dependence and impact in the digital educational context. The conclusions obtained offer a 

comprehensive view of the key factors that shape the online educational environment and 

highlight important areas for continuous improvement and future development. 

The variables identified as key, such as the Type of evaluation, the Type of educational 

institution, and the Educational level, emerge as fundamental pillars that shape educational 

practices and the student experience in the digital environment. These aspects are critical to adapt 

teaching and evaluation to the particular needs of learners and to ensure the effectiveness of 

online educational interventions. Likewise, it is revealed that variables such as Quality of content 

and Technological infrastructure exert a determining influence on the general success of the 
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educational digital ecosystem. These technical and operational aspects are fundamental to ensure 

the accessibility, reliability, and effectiveness of educational technological platforms and must 

be addressed as a priority to guarantee a high-quality digital educational environment. 

On the other hand, despite their classification as autonomous, variables such as Variety of 

formats and Validation and reliability continue to be important to promote adaptability, equity, 

and quality in the educational process. These variables may require special attention to maximize 

their impact on the educational digital ecosystem and should be considered as areas of 

improvement for future research and educational practices. The analysis reveals that variables 

such as Usability, Interactivity, and Accessibility have a significant impact on the user 

experience, but their direct influence on the achievement of educational objectives may be 

limited. This suggests the need to improve these technical and operational aspects to ensure an 

optimal user experience and promote effective learning in the digital environment. 

The relevance of promoting customization and authenticity in the design and implementation of 

educational technological platforms is also highlighted. These pedagogical and conceptual 

aspects are fundamental to foster meaningful, relevant, and lasting learning in the digital 

environment, and should be considered priority areas for the development of innovative 

educational strategies. In conclusion, this study offers a holistic and insightful view of the 

educational digital ecosystem, identifying key areas of strength and opportunities for 

improvement. The above provides valuable guidance for educators, instructional designers, and 

policymakers, and lays the foundation for future educational research and practice in the digital 

age. 

 

Recommendations 

Below are some recommendations based on the findings of this study: 

-Improve the usability of technology platforms: Prioritize intuitive design and user-friendly 

navigation on online educational platforms to ensure an optimal user experience. 

- Increase interactivity: Integrate interactive tools and activities that encourage active student 

participation and promote collaborative and meaningful learning. 

-Enrich the quality of content: Develop diverse, relevant, and up-to-date educational content that 

adapts to the needs and preferences of students, and promotes a deep understanding of concepts. 

-Personalize the learning experience: Implement customization strategies that allow the content 

and educational activities to be adapted according to the individual characteristics of the students, 

thus promoting more effective and student-centered learning. 

-Diversify assessment methods: Offer a variety of assessment formats that encompass different 

abilities and learning styles, and that provide meaningful and timely feedback to students. 

-Strengthen the authenticity of assessments: Design assessments that reflect real-world situations 

and contexts, and that promote the practical application of knowledge and skills in authentic 

contexts. 
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-Invest in technological infrastructure: Ensure reliable access to technology and stable 

connectivity for all students and educators, thereby ensuring equitable participation in online 

learning. 

The above recommendations seek to improve the quality and effectiveness of learning in the 

digital educational ecosystem, promoting a student-centered approach and making the most of 

the potential of technology to transform education. 

 

WORKS CITED  
 
Ahshan, R. (2021). A framework of implementing strategies for active student engagement in remote/online 

teaching and learning during the COVID-19 pandemic. Education Sciences, 11(9), 483. 
Akour, I., Al-Maroof, R., Alfaisal, R., & Salloum, S. (2022). A conceptual framework for determining 

metaverse adoption in higher institutions of gulf area: An empirical study using hybrid SEM-ANN 
approach. Computers and Education: Artificial Intelligence, 3, 100052. 

Alam, A. (2021). Cloud-based e-learning: development of conceptual model for adaptive e-learning 
ecosystem based on cloud computing infrastructure. In International Conference on Artificial 
Intelligence and Data Science. Cham: Springer Nature Switzerland., 377-391. 

Alam, A., & Mohanty, A. (2023). Cultural beliefs and equity in educational institutions: exploring the social 
and philosophical notions of ability groupings in teaching and learning of mathematics. International 
Journal of Adolescence and Youth, 28(1), 22. 

Alamri, H., Watson, S., & Watson, W. (2021). Learning technology models that support personalization 
within blended learning environments in higher education. . TechTrends, 65, 62-78. 

Bakker, A., Cai, J., & Zenger, L. (2021). Future themes of mathematics education research: An international 
survey before and during the pandemic. . Educational Studies in Mathematics, 107(1), 1-24. 

Botelho, F. (2021). Accessibility to digital technology: Virtual barriers, real opportunities. Assistive 
Technology, 33(sup1), 27-34. 

Cañadas, L. (2023). Contribution of formative assessment for developing teaching competences in teacher 
education. European Journal of Teacher Education, 46(3), 516-532. 

Castro, M., & Tumibay, G. (2021). A literature review: efficacy of online learning courses for higher 
education institution using meta-analysis. Education and Information Technologies, 26, 1367-1385. 

Conrad, C., Deng, Q., Caron, I., Shkurska, O., & Sundararajan, B. (2022). How student perceptions about 
online learning difficulty influenced their satisfaction during Canada's Covid‐19 response. British Journal 
of Educational Technology, 53(3), 534-557. 

Creswell, J., & Creswell, J. (2017). Research design: Qualitative, quantitative, and mixed methods 
approaches. Thousand Oaks, California: Sage publications. 

Eradze, M., Bardone, E., & Dipace, A. (2021). Theorising on covid-19 educational emergency: magnifying 
glasses for the field of educational technology. Learning, Media and Technology, 46(4), 404-419. 

Hasan, S., Qayyum, A., & Zia, M. (2023). Social media marketing and brand authenticity: the role of value 
co-creation. Management Research Review, 46(6), 870-892. 

Hayat, A., Shateri, K., Amini, M., & Shokrpour, N. (2020). Relationships between academic self-efficacy, 
learning-related emotions, and metacognitive learning strategies with academic performance in 
medical students: a structural equation model. BMC medical education, 20(1), 1-11. 

Hrynevych, L., Morze, N., Vember, V., & Boiko, M. (n.d.). 
Jannah, M., Prasojo, L., & Jerusalem, M. (2020). Elementary school teachers’ perceptions of digital 

technology based learning in the 21st century: promoting digital technology as the proponent learning 
tools. Al Ibtida: Jurnal Pendidikan Guru MI, 7(1), 1-18. 

Kahu, E., Picton, C., & Nelson, K. (2020). Pathways to engagement: A longitudinal study of the first-year 
student experience in the educational interface. . Higher Education, 79, 657-673. 

Kovtoniuk, M., Kosovets, O., Soia, O., & Tyutyun, L. (2022). Virtual learning environments: major trends in 
the use of modern digital technologies in higher education institutions. Educational Technology 
Quarterly, 183-202. 



Piedad Mary Martelo Gómez, Raúl José Martelo Gómez, David Antonio Franco Borré  

600                    Evolutionary Studies in Imaginative Culture 

Kwangmuang, P., Jarutkamolpong, S., Sangboonraung, W., & Daungtod, S. (2021). The development of 
learning innovation to enhance higher order thinking skills for students in Thailand junior high schools. 
Heliyon, 7(6), 1-13. 

Link, S., Mehrzad, M., & Rahimi, M. (2022). Impact of automated writing evaluation on teacher feedback, 
student revision, and writing improvement. Computer Assisted Language Learning, 35(4), 605-634. 

Makri, A., Vlachopoulos, D., & Martina, R. (2021). Digital escape rooms as innovative pedagogical tools in 
education: A systematic literature review. Sustainability, 13(8), 4587. 

Miraz, M., Ali, M., & Excell, P. (2021). Adaptive user interfaces and universal usability through plasticity of 
user interface design. Computer Science Review, 40, 100363. 

Moldavan, A., Capraro, R., & Capraro, M. (2022). Navigating (and disrupting) the digital divide: Urban 
teachers’ perspectives on secondary mathematics instruction during COVID-19. . The Urban Review, 
54(2), 277-302. 

Naik, G., Chitre, C., Bhalla, M., & Rajan, J. (2020). Impact of use of technology on student learning 
outcomes: Evidence from a large-scale experiment in India. . World Development, 127, 104736. 

Neuman, W. (2021). Social Research Methods: Qualitative and Quantitative Approaches. The 8th Edition . 
Wisconsin, Whitewater: Pearson. 

Newman, M., & Gough, D. (2020). Systematic reviews in educational research: Methodology, perspectives 
and application. Springer VS, 3-22. 

Pal, D., & Vanijja, V. (2020). Perceived usability evaluation of Microsoft Teams as an online learning 
platform during COVID-19 using system usability scale and technology acceptance model in India. 
Children and youth services review, 119, 105535. 

Pinho, D., Aguiar, A., & Amaral, V. (2023). What about the usability in low-code platforms? A systematic 
literature review. Journal of Computer Languages, 74, 101185. 

Pradana, D., Mahfud, M., Hermawan, C., & Susanti, H. (2020). Nasionalism: Character education orientation 
in learning development. . Budapest International Research and Critics Institute-Journal (BIRCI-Journal) 
Volume, 3, 4026-4034. 

Radović, S., Firssova, O., Hummel, H., & Vermeulen, M. (2021). Strengthening the ties between theory and 
practice in higher education: an investigation into different levels of authenticity and processes of re-
and de-contextualisation. Studies in Higher Education, 46(12), 2710-2725. 

Rahman, M., Novitasari, D., Handrianto, C., & Rasool, S. (2022). Challenges in online learning assessment 
during the covid-19 pandemic. Kolokium Jurnal Pendidikan Luar Sekolah, 10(1), 12-25. 

Senjam, S., Manna, S., & Bascaran, C. (2021). Smartphones-based assistive technology: accessibility 
features and apps for people with visual impairment, and its usage, challenges, and usability testing. . 
Clinical optometry, 311-322. 

Shah, H. (2023). Harnessing customized built-in elements--Empowering Component-Based Software 
Engineering and Design Systems with HTML5 Web Components. arXiv preprint arXiv:2311., 16601. 

Tao, D., Fu, P., Wang, Y., Zhang, T., & Qu, X. (2022). Key characteristics in designing massive open online 
courses (MOOCs) for user acceptance: An application of the extended technology acceptance model. 
Interactive Learning Environments, 30(5), 882-895. 

Troussas, C., & Sgouropoulou, C. (2020). Innovative trends in personalized software engineering and 
information systems: the case of intelligent and adaptive e-learning systems (Vol. 324). . Amsterdan: 
IOS Press. 

Vlachogianni, P., & Tselios, N. (2022). Perceived usability evaluation of educational technology using the 
System Usability Scale (SUS): A systematic review. Journal of Research on Technology in Education, 
54(3), 392-409. 

Vykydal, D., Folta, M., & Nenadál, J. (2020). A study of quality assessment in higher education within the 
context of sustainable development: A case study from Czech Republic. Sustainability, 12(11), 4769. 

 


