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ABSTRACT

This paper evaluates the quality of an H5P-based review material developed for Technology and Livelihood
Education (TLE) specialization courses undertaken as part of licensure examination review program. Using
the ISO 9126 software quality framework, 85 fourth-year college students and 22 faculty members assessed
the material across dimensions of functionality, reliability, usability, efliciency, maintainability, and portability.
Findings revealed that both students and teachers strongly agreed on the material’s functionality and usability,
indicating its effectiveness in delivering core instructional tasks and user-friendly design. However, reliability
consistently received the lowest ratings, suggesting concerns about system stability and error handling. The
Friedman test revealed significant within-group differences across quality dimensions for both teachers (x?
=12.90, p = .025) and students (x> = 41.40, p < .001). Durbin—Conover post hoc tests identified multiple
significant pairwise differences, particularly highlighting usability and reliability gaps. The Kruskal-Wallis’s
test showed no significant differences based on specialization, but teachers’ years of experience significantly
influenced their evaluation of functionality (p = .047). Students rated the material consistently regardless
of their specialization. Evaluating TLE-focused digital review materials is essential because high-quality,
interactive resources directly support pre-service teachers’ mastery of specialized competencies required for
successful performance in the Licensure Examination for Teachers. These results suggest high perceived
quality overall, with actionable areas for technical and pedagogical enhancement.
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INTRODUCTION

As schools have increasingly shifted toward flexible learning modalities, adapting traditional instructional
approaches to digital environments has presented several instructional and technological challenges (Barua
& Lockee, 2024; Chiu, 2021; Haleem et al., 2022). These are particularly evident in review courses, where
learners are expected to consolidate key competencies. In such settings, the availability and effectiveness of
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interactive resources can influence students’ ability to engage in independent review and formative learning
tasks. In various learning contexts, review courses in Technology and Livelihood Education (TLE) serve
to reinforce prior instruction and, in some cases, support learners’ readiness for performance assessments
or professional examinations, such as the Licensure Examination for Teachers (LET) for prospective TLE
educators (Abao et al., 2023; Navasca, 2020; Paz et al., 2024). We, therefore, recognized the need for digital
tools that are both interactive and aligned with TLE content standards, and that could enhance the review
process for students in specialized courses.

We focused on the development and evaluation of a digital review instructional material using H5P (HTMLS5
Package), a free and open-source platform that allows the creation of multimedia-rich and interactive content
such as quizzes, presentations, and drag-and-drop exercises (Llerena-Izquierdo & Zamora-Galindo, 2021).
HS5P is widely used in online learning environments and is compatible with devices commonly used by learners
(Jacob & Centofanti, 2023; Mutawa et al., 2023). At Rizal Technological University (RTU), the ofhicial
Moodle-based Learning Management System, e-RT'U, already supports the H5P plugin, making it possible to

integrate interactive content into courses. This capability was leveraged; hence, this research was made.

The use of H5P aligns with constructivist learning theories, which stress the importance of active learner
participation, feedback, and contextualized problem-solving. As Vygotsky’s (1978) social constructivism
underscores, learning is most effective when learners actively construct knowledge through interaction
with tools and resources in their environment. Interactive learning materials developed through H5P allow
learners to test hypotheses, receive immediate feedback, and adapt strategies, all of which contribute to
deeper conceptual understanding and skill mastery (Mutawa et al., 2023; Rahmi et al., 2024). These features
are particularly crucial in review contexts, where learners must diagnose gaps in knowledge and consolidate
skills under time constraints.

Given the need for a systematic approach to digital material development, the process was guided by the
Waterfall Model, a structured and sequential software development framework. It consists of six phases: (1)
Requirement Gathering and Analysis, (2) System Design, (3) Implementation, (4) Integration and Testing,
(5) Deployment of System, and (6) Maintenance (Conrad, 2010; Petersen et al., 2009). We aimed to
answer several questions, including the demographic characteristics of the users, their perceptions of the
material’s compliance with ISO quality standards, and whether these perceptions varied according to user
background. We also sought suggestions for improving the tool based on the feedback gathered. These
questions supported a deeper understanding of how users interacted with the tool and how it might be
tailored to further enhance the review experience.

The participatory evaluation of students’ perceptions of the H5P-based review tool contributes to a user-
centered approach to instructional design. Educational research supports the integration of learner feedback
in iterative content development to ensure that materials are both relevant and user-friendly (Cavalcanti et al.,
2021; Hare et al., 2024). Ultimately, we developed scalable, standards-based digital instructional materials
to support Technology and Livelihood Education (TLE) students in the embedded review component of
their curriculum for the Licensure Examination for Teachers (LET).

There is a notable gap in existing literature regarding the development and systematic evaluation of interactive
review materials specifically designed for TLE specialization courses in preparation for the LET. While H5P
has been explored in general online learning contexts, its application in localized, licensure-focused review
programs remains underexamined. This study addresses that gap by providing empirical evidence on the
quality and effectiveness of an H5P-based review material, thereby contributing meaningful insights to
digital instructional design in teacher education. By designing interactive content aligned with curriculum
standards and anchored in established quality frameworks, the study addresses the need for modernized
instructional approaches within licensure-focused coursework. For both pre-service and in-service TLE
educators, this project offers a practical model for integrating technology into curriculum-embedded review
instruction.

The study was led by a PhD Technology Education graduate with experience in instructional design and
technology education. Supporting the lead researchers were TLE instructors who regularly teach specialization
courses and possess practical experience in evaluating pedagogical tools used in technology education.
Together, the team brought complementary expertise in curriculum design, H5P content creation, and
quantitative data analysis
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Research Questions

This study aimed to evaluate the H5P-based review material developed for teacher education students as
part of their review courses in preparation for the Licensure Examination for Teachers (LET), using the ISO
9126 software quality standards as the evaluation framework. The study seeks to assess both student and
teacher perceptions regarding the quality of the materials, as well as gather recommendations for further
improvement. Specifically, it seeks to answer the following questions:

RQ1: What is the demographic profile of the respondents?

1.1 For teachers: specialization and years in teaching
1.2 For students: specialization

RQ2: How do teachers and students evaluate the H5P-based review material based on the ISO
software quality standards, particularly in terms of:

2.1 Functionality

2.2 Reliability

2.3 Usability

2.4 Efficiency

2.5 Maintainability (teachers only)
2.6 Portability

RQ3: To what extent do the evaluations of the H5P-based review material vary among teachers and
among students across the various ISO software quality dimensions?

RQ4: Are there significant differences in the evaluations of the H5P-based review material when
respondents are grouped according to their demographic profiles?

RQ5: What suggestions or recommendations can be proposed to improve the quality and effectiveness
of the H5P-based review material based on the evaluation results?

RESEARCH LITERATURE
Software Quality Standards in Digital Instructional Materials

The ISO 9126 framework is globally recognized for evaluating software quality, and its application in educational
technology provides an objective lens through which instructional tools such as H5P can be assessed ((Scurr,
2025; Kimmons, 2018; Zavgorodniy, 2025). This model includes seven key characteristics: functionality,
reliability, usability, efficiency, maintainability, portability, and security. In the context of instructional materials,
functionality refers to how well the digital tool meets pedagogical goals and learner expectations, ensuring that
users can complete intended tasks effectively (Borte & Lillejord, 2024; Rice & Ortiz, 2021). Adherence to
software quality models such as ISO is integral to improving content credibility, particularly when students rely
on such tools for autonomous learning. (Magbool & Herold, 2023; Nawaiseh, 2023).

Reliability and efficiency are also essential components in evaluating instructional technologies, especially
in low-resource educational environments. (Liao et al., 2024; Siyam et al., 2025). Reliability pertains to the
stability of the system, its ability to perform consistently, and its resilience against system failures (Andersson
et al., 2024; Mohan, 2024). Efficiency, on the other hand, involves optimized performance, particularly
in how the software utilizes computational resources while delivering instructional content (Chen, 2025;
Huang et al., 2009). In the Philippine context, where many learners may have limited access to high-speed
internet or updated devices, efficiency becomes a non-negotiable factor (Bustamante, 2023; Gocotano et
al., 2021; Mangarin & Climaco, 2024). Studies found that learners are more likely to engage with digital
content that loads quickly and performs consistently, even under technical constraints (Haleem et al., 2022;
Kusumo et al., 2024; Skulmowski & Xu, 2021).

Usability is one of the most frequently studied elements in educational technology because it directly
impacts student engagement and satisfaction (Garcia-Holgado et al., 2024; Lu et al., 2022; Pandita & Kiran,
2023; Radovic et al., 2024). For instructional content like that developed in H5P, usability determines
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whether learners can intuitively navigate the content and focus on mastering the skills or concepts presented.
(Dushyanthen et al., 2025; Jacob & Centofanti, 2023; Kartimi et al., 2023; Noutcha & Kieffer, 2024).
Moreover, usability is tied to cognitive load; materials that are difficult to use increase extraneous cognitive
burden and reduce learning effectiveness (Skulmowski & Xu, 2021). Portability and maintainability are
increasingly relevant in post-pandemic education, where content needs to be accessible across various devices
and systems (Istes Publication & Jackowicz, 2022; Skulmowski & Xu, 2021). Portability ensures that digital
instructional materials work seamlessly across different operating systems, browsers, and screen sizes, making
learning more inclusive (Pecson & Sarmiento, 2025). Maintainability refers to how easily content developers
can update or revise instructional material without compromising functionality (Younas et al., 2018).
Several authors underscored that educational software must be adaptable to evolving curricular needs and
technological changes, where competency standards often shift (Ayas & Charles, 2024) (Vreuls et al., 2023).

Software quality standards provide a valuable framework for the systematic evaluation of digital instructional
tools. Each standard aligns with specific aspects of the user experience, whether related to learning efficacy,
technological robustness, or accessibility. Applying these standards to H5P materials ensures the creation
of high-quality, sustainable instructional resources that meet the needs of diverse learners and educators.
Empirical studies consistently affirm that when instructional content is developed with standards in mind,
it leads to more effective and trustworthy digital learning environments (Clark et al., 2003; Crompton &
Sykora, 2021; Davies et al., 2012).

User Perceptions and Differentiated Feedback in Digital Learning

User perception plays a central role in the evaluation and refinement of educational technologies. In digital
learning environments, both students and teachers form critical judgments about instructional materials
based on usability, relevance, and effectiveness (Backfisch et al., 2021; Erazo et al., 2015; Rice & Ortiz,
2021). Several authors said that learner reaction, the first level in their training evaluation model, captures
the initial impressions and perceived value of educational experiences (Graham, 2024; Herdlein & Zurner,
2015; Richardson et al., 2017; Team, 2023). This is especially relevant for tools like H5P, where user
feedback can provide insight into how well content design supports engagement and learning goals (Jacob
& Centofanti, 2023; Young, 2024). As such, understanding how different users experience the same tool is
vital for iterative design and continuous quality improvement.

Students tend to assess digital instructional materials through the lens of accessibility, interactivity, and cognitive
clarity (Colasante, 2022; Kaplar et al., 2021). Research by Rahadiani et al. (2023) emphasizes that learners are
drawn to platforms that are visually engaging, allow for self-paced learning, and offer meaningful interactivity,
features present in H5P through elements like quizzes and drag-and-drop activities. However, student feedback
also frequently highlights barriers such as technical glitches, poor interface design, or cognitive overload ((Faudzi
et al.,, 2022; Faudzi et al., 2023; Nomensa, 2023). These challenges suggest that students’ perceptions are
shaped not only by content quality but also by the overall user experience and system responsiveness, which can
impact both satisfaction and academic outcomes (Al-Fraihat et al., 2025; Chen et al., 2023; Kerzic et al., 2021).

Teachers, meanwhile, approach digital content from a pedagogical perspective (Celik, 2022; Sim & Ismail,
2023). Guided by frameworks such as Mishra and Koehler’s (2006) TPACK, they evaluate materials based on
instructional alignment, curriculum integration, and the ability to enhance teaching effectiveness (Koehler
et al., 2013; Umutlu, 2022). Teachers value digital tools that streamline lesson planning, support real-
time assessment, and align with learning competencies, but they may also express concerns about content
maintenance and system reliability (Filiz et al., 2025; Haleem et al., 2022). Tondeur et al. (2016) highlight
that while students prioritize usability and interactivity, teachers emphasize coherence and structural integrity.
These contrasting but complementary perceptions are essential in developing instructional materials that are
both pedagogically sound and learner centered.

Demographic Influences and Continuous Improvement in Instructional Development

Demographic variables such as teaching experience, academic specialization, and digital proficiency
significantly influence how both students and teachers engage with instructional technologies (Althubyani,
2024; Claro et al., 2024; Li et al., 2025). Several research emphasized that user characteristics shape not
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only the perceived usefulness of educational tools but also their actual adoption and integration (Bancoro,
2024); Linus et al., 2025). Experienced teachers may be more hesitant to adopt new technologies unless
provided with sufficient support and training, while younger or ICT-savvy educators tend to demonstrate
higher confidence and adaprtability in digital environments (Cabunoc & Ubayubay, 2024; Woods, 2020).
This divergence underscores the need for differentiated capacity-building strategies to ensure equitable
engagement across teacher demographics (Alam & Mohanty, 2023; Khelifi & Hamzaoui-ElAchachi, 2025;
Stollman et al., 2021).

Among students, demographic factors like academic specialization similarly shape their interaction with
digital instructional materials (Barboutidis & Stiakakis, 2023; Rafanan et al., 2020). Learners in technical-
vocational tracks, such as Technology and Livelihood Education (TLE), often prefer content that offers
real-world applications, simulations, and performance-based tasks (Alarcon et al., 2024; Rosal, 2024).
Contextual relevance plays a crucial role in increasing motivation and improving knowledge retention.
Instructional tools like H5P must therefore be tailored to meet the specific cognitive and practical needs of
diverse learner groups (Banfield & Wilkerson, 2014; Mutawa et al., 2023; Riza et al., 2023). Furthermore,
demographic-based feedback can help identify equity gaps, for example, students from low-access areas may
report difficulties due to limited digital literacy or device availability (Miah, 2024; Miras et al., 2023.

These demographic considerations are essential in guiding continuous improvement in instructional
development (Bilal et al., 2022; Rizvi et al., 2019). Institutions must adopt an evidence-based, iterative
approach to content refinement, grounded in user feedback across diverse profiles (Duong et al., 2020; Fife
& Gossner, 2024; Lim, 2024; Mhlongo et al., 2023; Williams, 2024). A cyclical model of design, where
instructional materials evolve in response to the changing needs and contexts of users were also advocated
(McKenney & Reeves, 2020; Peters-Burton et al., 2023; Scott et al., 2020). For teachers, this might mean
customized professional development, pedagogical workshops for seasoned educators and technical training
for newer ones. For students, it means designing flexible, accessible, and relevant materials. In the context
of H5P, such continuous, data-informed enhancements can significantly improve learning outcomes and
enable broader implementation across educational levels (Kakish et al., 2024).

METHODOLOGY
Design

We employed a developmental and descriptive-comparative research design to evaluate the quality of H5P-
developed instructional materials based on the ISO 9126 software quality model. We used the developmental
and descriptive-comparative design to ensure both the systematic creation and rigorous evaluation of the
H5P-based review material for TLE specialized courses. The developmental component was essential for
guiding the structured design, production, and refinement of the material in alignment with the Waterfall
Model and ISO 9126 software quality framework, enabling the researchers to produce an instructional tool
that was technically robust and pedagogically relevant. Complementing this, the descriptive-comparative
design allowed for the empirical assessment of user perceptions by examining differences in evaluations
across multiple ISO quality dimensions and demographic groups, using non-parametric statistical tests
to identify significant variations in functionality, usability, reliability, and other attributes. This combined
design provided a strong methodological foundation, ensuring that the instructional material was not
only systematically developed but also validated through meaningful comparisons that inform iterative
improvement and future instructional innovations.

During the developmental phase, instructional materials were designed using H5P and aligned with the
six main characteristics of ISO 9126: Functionality, Reliability, Usability, Efficiency, Maintainability, and
Portability. In the descriptive-comparative phase, data were gathered from two groups of respondents,
students and teachers, who evaluated the developed H5P review instructional materials. Each group was
provided a separate survey instrument tailored to their experience, with items reflecting the ISO 9126
characteristics and sub-characteristics. The instruments used a Likert-scale format and also collected
demographic information such as students’ academic specializations and teachers’ fields of expertise and
years in teaching.
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Development Process

The development of the H5P instructional materials followed the Waterfall Model as the guiding framework.
This linear and sequential approach ensured a structured progression through each development phase, with
clear deliverables and user-centered goals at every stage. The model’s predictability and alignment with
educational software standards made it suitable for digital content for TLE Specialized Review Courses.
The process was also informed by the ISO 9126 software quality model, which provided specific criteria for
evaluating software in terms of functionality, reliability, usability, efficiency, maintainability, and portability.

In the Requirements Gathering and Analysis phase, the researcher identified necessary knowledge, hardware,
and software requirements. This included understanding H5P content development, the use of Moodle-
based platforms (e-RTU), compatible browsers, media editing tools, and internet access. Following this,
the System Design phase focused on planning the structure and layout of the H5P materials. Interactive
elements like quizzes, drag-and-drop activities, and branching scenarios were mapped out to align with key
learning outcomes in the TLE review curriculum. Visual sequencing, user interface design, and content
navigation were also considered to ensure usability and engagement.

During the Implementation phase, the instructional content was developed using the H5P plugin and
embedded into the e-RTU platform. In the subsequent Integration and Testing phase, the material was
subjected to initial evaluation by a sample of teachers and students. This evaluation focused on how well
the materials complied with the ISO 9126 quality attributes. Feedback from this phase guided necessary
revisions. The revised version was then deployed more widely during the Deployment of System phase, where
student users assessed functionality, reliability, usability, efficiency; and portability while the teacher users
assessed all the dimensions as to functionality, reliability, usability, efficiency, maintainability and Portability.
It must be noted that there were parts in the instrument which were not assessed by the students as they are
not yet qualified to do so, this is specifically true in maintainability. Finally, in the Maintenance phase, user
feedback was compiled to inform ongoing updates. This continuous improvement process aimed to keep
the tool responsive to changing instructional needs and technological developments, ensuring long-term
relevance and usability in the TLE learning environment.

LTI - D e O

TLE Specialized Review Course

Figure 1. Course Interface in e-RTU

The main interface displays four selectable tiles representing specialized TLE areas: ICT, Cosmetology,
Electrical and Electronics, and Cookery. Each tile leads to a dedicated reviewer composed of quiz-type
questions with corresponding rationales presented after each response. A “Completion Progress” tracker is
located on the right side of the screen, allowing users to monitor their overall progress throughout the course.
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Figure 2. Accessing the Quiz from a Selected TLE Tile

Upon selecting a specialized TLE tile, a welcome message is displayed to orient the user. Below the message, an
H5P activity link is provided, which, when clicked, opens the interactive quiz for the selected specialization.
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Figure 3. Sample Quiz Question Interface

This screenshot shows a sample question from the H5P-based quiz. Question types include Multiple Choice,
True or False, Drag and Drop, and other interactive formats. Each specialization contains a total of 30
questions designed to assess and reinforce student knowledge.
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Figure 4. Rationale Displayed After Each Question

After answering each question, a rationale is automatically displayed to provide a brief explanation of the
answer. This feature supports deeper understanding by clarifying the context and reinforcing key concepts.

Participants

The participants of this study were drawn from the College of Education of Rizal Technological University,
consisting of 85 fourth-year students enrolled in the Bachelor in Technical-Vocational Teacher Education
(BTVTED) program for the School Year 2024-2025. The student respondents were distributed across three
specialization tracks: Computer Systems Servicing (CSS) with 43 students, Visual Graphic Design (VGD)
with 25 students, and Animation with 17 students, this comprises the whole student population of the 4th
year students. Their academic standing as graduating students provided mature insights into the effectiveness
and applicability of instructional technologies within the vocational-technical context, and the fact that they
are also taking the review courses for specialization in TLE during this time. In addition to the students,
22 faculty members from the same department also took part in the study. All 22 faculty members who
participated in the study were full-time TLE instructors at the university and were included through total
enumeration, as their direct involvement in delivering specialization courses made their perspectives essential
for evaluating the H5P-based material. These in-service teachers were directly involved in the delivery and
evaluation of instructional content supported by H5P. Their insights complemented the student responses
by providing practical perspectives from the teaching end. Together, the participation of both students and
teachers enabled a comprehensive and balanced evaluation of the H5P-developed materials, supporting the
developmental and descriptive-comparative approach of the study.

Research Instrument

The primary instrument utilized in this study was a modified evaluation tool grounded in the ISO/IEC
9126 Software Quality Model, which delineates six fundamental quality characteristics: Functionality,
Reliability, Usability, Efficiency, Maintainability, and Portability. Each characteristic encompasses specific
sub-characteristics that facilitate a comprehensive assessment of software quality. The ISO 9126 quality
model remains a robust and recognized framework for assessing software in educational contexts, offering
critical dimensions such as functionality, usability, reliability, and efficiency (Lee et al., 2024; Raslan, 2024;
Sani et al., 2024).

The modified ISO 9126-based evaluation instrument used in this study consisted of structured items
distributed across each software quality dimension, with three to four indicators per category (Functionality,
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Reliability, Usability, Efficiency, Maintainability, and Portability). All items were rated using a 4-point Likert
scale (1 = Strongly Disagree to 4 = Strongly Agree) to encourage decisive responses and minimize central
tendency bias. Prior to full deployment, the instrument underwent content validation by three TLE experts
and two educational technology specialists to ensure clarity, relevance, and alignment with the ISO 9126
framework. A pilot test with a small group of non-participating TLE students was also conducted to refine item
wording and check internal consistency. These steps ensured the instrument’s appropriateness for evaluating
the H5P-based material, and transparency in reporting such procedures strengthens methodological rigor
and supports editorial review.

Data Gathering Procedure

The data gathering procedure for this study followed a structured and systematic approach to ensure the
validity and reliability of the findings. The instrument for students focused only on five characteristics,
excluding maintainability, as it pertains more to teachers than to students. Prior to the conduct of the main
data collection, an ethical review clearance was secured from the Research Ethics Review Committee of
Rizal Technological University. This ensured that all aspects of the study complied with ethical standards.
Following this approval, formal coordination was made with the Dean of the College of Education and the
program chairperson of the Bachelor of Technical-Vocational Teacher Education for the survey proper.

In the survey phase, respondents were provided with an informed consent form outlining the nature and
purpose of the research, the voluntary nature of participation, and their right to withdraw at any point
without penalty. They were also assured that all personal data collected would be kept strictly confidential
and used solely for academic purposes.

The instruments were administered in person while the respondents were concurrently testing and using
the developed H5P review material. This allowed for immediate and experience-based evaluation of the
instructional content. As participants engaged directly with the materials, they were able to provide informed
and context-specific responses based on actual interaction.

The completed questionnaires were then collected, encoded, and organized using spreadsheet software for
systematic analysis. Throughout the process, data confidentiality was strictly upheld, with all files stored in
secure, access-restricted digital locations. This comprehensive and ethically guided data gathering approach
ensured the accuracy, credibility, and integrity of the study’s findings in evaluating the quality of the H5P-
developed instructional materials.

Data Analysis

The modified ISO 9126-based evaluation instrument underwent expert validation and pilot testing to
ensure clarity, content relevance, and alignment with the software quality dimensions. Although internal
consistency measures such as Cronbach’s alpha were not computed, the instruments grounding in the
widely validated ISO 9126 framework, together with expert review of the adapted items, provides reasonable
assurance of reliable construct representation. Inter-rater reliability was not applicable because responses
were self-reported rather than evaluated by multiple raters, and full participation from both teachers and
students minimized the risk of non-response bias.

The quantitative data collected from the survey instruments were analyzed using Jamovi (version 2.5.5).
Descriptive statistics, particularly mean scores, were computed to summarize respondents’ perceptions of
the H5P-based instructional materials. The Shapiro—Wilk test was used to assess normality, and because
the data did not meet normal distribution assumptions, non-parametric procedures were appropriately
employed. The Friedman test examined within-group differences across the ISO 9126 dimensions, while the
Kruskal-Wallis test assessed variations between demographic groups; when significant differences emerged,
the Durbin—Conover post hoc test identified specific dimension pairs contributing to these results. Both
p-values and effect sizes were used to interpret the statistical findings, providing a balanced understanding of
statistical significance and practical magnitude. These analytical procedures ensured that the evaluation was
methodologically rigorous and well aligned with the characteristics of the dataset.
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FINDINGS
Participants’ Profile

Profile of the Teacher Participants

Table 1. Distribution of Teacher Participants by Specialization

Specialization Frequency
Home Economics 7
Industrial Arts 5
Information and Communication Technology (ICT) 10
Total 22

We gathered a total of 22 teacher participants, each belonging to one of three TLE specializations. Most
of them came from the Information and Communication Technology (ICT) group, with 10 participants.
This was followed by 7 from Home Economics and 5 from Industrial Arts. This distribution gave us a well-
rounded group representing the different areas within the technical-vocational track.

Table 2. Distribution of Teacher Participants by Years of Teaching Experience

Years of Teaching Experience Frequency
0-3 years

4-10years 10
11-20 years

21 years and above 4
Total 22

Our group of 22 teacher participants came with a range of teaching experiences. The largest number of 10
had been teaching for 4 to 10 years. We also had 5 teachers with 11 to 20 years of experience and 4 who had
been in the profession for over 21 years. A smaller group of 3 participants were relatively new, with 0 to 3
years of experience. This variety in teaching tenure gave us valuable insights from both seasoned educators
and those who are still early in their careers.

Profile of the Student Participants

Table 3. Distribution of Student Participants by Specialization

Specialization Frequency
BTVTED Animation 17
BTVTED CSS 43
BTVTED VGD 25
Total 85

Legend: BTVTED: Bachelor of Technical-Vocational Teacher Education, CSS: Computer Systems Servicing, VGD: Visual Graphics Design
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A total of 85 student participants from the College of Education of Rizal Technological University were
included in the study. All were fourth-year students enrolled in the Bachelor of Technical-Vocational Teacher
Education (BTVTED) program for the School Year 2024—2025 and were taking review courses in preparation
for the Licensure Examination for Teachers (LET). The largest group came from the CSS (Computer
Systems Servicing) specialization with 43 students, followed by 25 students from the VGD (Visual Graphics
Design) specialization, and 17 from the Animation specialization. This distribution provided a well-rounded
representation of the various technical-vocational fields within the BTVTED curriculum.

Teachers’ Evaluation of the H5P-based Review Material in terms of ISO Software Quality
Standards

Table 4. Teachers’ Evaluation

Verbal

Characteristics Mean .
Interpretation

Functionality

The system performs the tasks required. 3.86 SA
The system has yielded the expected result. 3.91 SA
The system interacts with another system. 3.82 SA
Overall Mean 3.86 SA
Reliability

Most of the faults in the system have been eliminated over time. 3.59 SA
The system is capable of handling errors. 3.64 SA
The system resumes working and restore lost data after failure. 3.55 SA
Overall Mean 3.59 SA
Usability

The user comprehends how to use the system easily. 3.86 SA
The user learns to use the system easily. 3.82 SA
The user uses the system without much effort. 3.86 SA
The interface looks good. 3.77 SA
Overall Mean 3.83 SA
Efficiency

The system quickly responds. 3.64 SA
The system utilizes resources efficiently. 3.68 SA
Overall Mean 3.66 SA
Maintainability

The system faults can be easily diagnosed. 3.64 SA
The system can be easily modified. 3.68 SA
The system continues functioning if changes are made. 3.77 SA
The system can be tested easily. 3.68 SA
Overall Mean 3.69 SA
Portability

The system can be moved to other environments. 3.64 SA
The system can be installed easily. 3.73 SA
The system complies with portability standards. 4.00 SA
The system can easily replace other software. 3.32 SA
Overall Mean 3.67 SA

Legend: 3.26 — 4.00 Strongly Agree (SA), 2.51 — 3.25 Agree (A), 1.76 — 2.50 Disagree (DA), 1.00 — 1.75 Strongly Disagree (SDA)
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The teachers evaluated the H5P-based review material positively across all six ISO software quality standards.
In terms of functionality, the material received an overall mean of 3.86, indicating that teachers strongly
agreed it performs the required tasks, yields expected results, and integrates effectively with other systems.
The dimension of usability also received a high rating, with an overall mean of 3.83, suggesting that the
material is easy for users to comprehend, learn, and operate with minimal effort.

The efficiency of the system was rated at 3.66, reflecting that it responds promptly and utilizes resources
effectively. For maintainability, the material earned an overall mean of 3.69, showing that teachers found
it easy to diagnose, modify, and test the system. The portability aspect was evaluated with an overall mean
of 3.67, indicating that the material can be moved, installed, and adapted to various environments, though
its ability to replace other software was perceived to be slightly lower. The lowest-rated characteristic was
reliability, with an overall mean of 3.59, still falling under the “Strongly Agree” category. This suggests that
while the system is generally reliable and capable of handling errors, improvements may be considered in
terms of restoring functionality after failure.

Opverall, our findings indicate that teachers perceived the H5P-based review material as functional, usable,
efficient, maintainable, portable, and generally reliable, affirming its potential as a quality digital resource for
LET review courses especially in TLE specialized course.

Students’ Evaluation of the H5P-based Review Material in terms of ISO Software Quality
Standards

Table 5. Students” Evaluation

Verbal

Characteristics Mean .
Interpretation

Functionality

The system performs the tasks required. 3.81 SA
The system has yielded the expected result. 3.93 SA
The system interacts with another system. 3.87 SA
Overall Mean 3.87 SA
Reliability

Most of the faults in the system have been eliminated over time. 3.56 SA
The system is capable of handling errors. 3.86 SA
The system resumes working and restore lost data after failure. 3.56 SA
Overall Mean 3.66 SA
Usability

The user comprehends how to use the system easily. 3.91 SA
The user learns to use the system easily. 3.75 SA
The user uses the system without much effort. 3.85 SA
The interface looks good. 3.85 SA
Overall Mean 3.84 SA
Efficiency

The system quickly responds. 3.72 SA
The system utilizes resources efficiently. 3.66 SA
Overall Mean 3.69 SA
Portability

The system can be moved to other environments. 3.69 SA
The system can be installed easily. 3.82 SA
Overall Mean 3.76 SA

Legend: 3.26 — 4.00 Strongly Agree (SA), 2.51 — 3.25 Agree (A), 1.76 — 2.50 Disagree (DA), 1.00 — 1.75 Strongly Disagree (SDA)
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We also found that students positively evaluated the H5P-based review instructional material across all ISO
software quality standards. The highest rating was observed in functionality, with an overall mean of 3.87,
indicating that students strongly agreed the system performs required tasks, delivers expected results, and
interacts well with other systems. Usability followed closely with an overall mean of 3.84, showing that
students found the material easy to comprehend, use, and navigate without much effort.

In terms of efficiency, the material received an overall mean of 3.69, suggesting that students perceived the
system as responsive and resource efficient. Portability was rated with a mean of 3.76, implying that students
agreed the system could be moved and installed in various environments with ease. Meanwhile, reliability
had the lowest overall mean at 3.66, though still within the “Strongly Agree” category. This suggests that
while the system is generally stable and error-tolerant, there may still be room for improvement in recovering

data and fault handling.

Extent to which Teachers Differ in Their Perceptions of the Developed H5P Review
Materials

Table 6. Differences in Teachers’ Evaluations of H5P-Based Review Materials Across ISO Software Quality
Standards (Friedman Test Results)

Test X df p
Friedman Test 129 5 0.025
p= less than 0.05: significant

A Friedman test was performed to determine whether there were significant differences in teachers’ evaluations
of the developed H5P-based review material across six ISO 9126 software quality dimensions. The results
revealed a statistically significant difference in ratings, x* = 12.90, df = 5, p = .025, suggesting that teachers
did not rate all dimensions equally. This implies that the perceived quality of the review material varied
depending on the software attribute.

Table 7. Significant Pairwise Comparisons Using Durbin—Conover Post Hoc Test on Teacher Rating
Across ISO 9126 Quality Dimensions

Pairwise Comparison Test Statistic p-value
Functionality - Reliability 2.7086 .008
Functionality - Maintainability 2.3023 .023
Reliability — Usability 2.7989 .006
Usability — Maintainability 2.3926 019

p=less than 0.05: significant

Following the significant result of the Friedman test, which indicated that there were differences in how
teachers rated the H5P-based review material across the six ISO 9126 software quality dimensions, we
conducted a Durbin—Conover post hoc test to determine which specific dimension pairs differed significantly.
This non-parametric pairwise comparison method was appropriate given the violation of the assumption of
normality and the within-subjects nature of the data.

The post hoc analysis revealed four statistically significant pairwise differences. First, Functionality was rated
significantly higher or lower compared to both Reliability (p = .008) and Maintainability (p = .023), suggesting
that although the material may fulfil its intended functions, concerns may exist regarding its dependability and
ease of maintenance. Second, Reliability and Usability also showed a significant difference (p = .006), implying
a possible disparity in how the material performs consistently versus how intuitively it can be used by learners
or educators. Lastly, Usability was rated significantly differently from Maintainability (p = .019), highlighting a
distinction between the user interface experience and the ease of updating or modifying the material.
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These results point to specific quality attributes that may require further improvement in the instructional
material. While the developed H5P content may be functional, it may benefit from enhancements in terms
of reliability, usability, and maintainability to better support its use in teacher education review courses.

Extent to which Students Differ in Their Perceptions of the Developed H5P Review Materials

Table 8. Differences in Students’ Evaluations of H5P-Based Review Materials Across ISO Software Quality
Standards (Friedman Test Results)

Test Ve df p
Friedman Test 41.40 4 <.001
p= less than 0.05: significant

A Friedman test was performed to determine whether students evaluated the H5P-based review material
differently across the five ISO 9126 software quality dimensions: Functionality, Reliability, Usability, Efficiency,
and Portability. The test revealed a statistically significant difference in student ratings, x* = 41.40, df=4, p <.001.
This indicates that students did not perceive all quality dimensions equally, suggesting variation in their evaluation
of the material’s attributes.

Table 9. Significant Pairwise Comparisons Using Durbin—Conover Post Hoc Test on Student Evaluation
Across ISO 9126 Quality Dimensions

Pairwise Comparison Test Statistic p-value
Functionality — Reliability 4.973 <.001
Functionality — Efficiency 4.168 <.001
Functionality — Portability 2.136 .033
Reliability — Usability 5.394 <.001
Reliability — Portability 2.837 .005
Usability — Efficiency 4.588 <.001
Usability — Portability 2.557 011
Efficiency — Portability 2.031 .043

p= less than 0.05: significant

With the significant result of the Friedman test, which indicated that there were differences in how students
rated the H5P-based review material across the five ISO 9126 software quality dimensions, we conducted a
Durbin—Conover post hoc test to determine which specific dimension pairs differed significantly. This non-
parametric pairwise comparison method was appropriate given the violation of the assumption of normality
and the within-subjects nature of the data.

The post hoc analysis revealed eight statistically significant pairwise differences. First, Functionality was
rated significantly differently from Reliability (p < .001), Efficiency (p < .001), and Portability (p = .033),
suggesting that while the material may adequately fulfil its intended functions, students perceived notable
differences in its dependability, speed of performance, and adaptability across platforms. Second, Reliability
differed significantly from both Usability (p < .001) and Portability (p = .005), indicating concerns about
consistent performance compared to ease of use and cross-platform compatibility. Third, Usability was
significantly different from Efficiency (p < .001) and Portability (p = .011), highlighting disparities in user-
friendliness versus operational speed and adaptability. Lastly, Efficiency and Portability were also significantly
different (p = .043), pointing to how students perceived distinct differences between how fast the system
works and how well it performs across various environments.
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These results reflect specific quality dimensions that may benefit from further refinement to enhance students’
learning experience. While the developed H5P material may be effective in terms of core functionality,
improvements in reliability, usability, efficiency, and portability could strengthen its overall quality and
educational impact, particularly in preparation for licensure examination review courses.

Differences in Teachers’ Evaluations by Demographic Profile

Table 10. Kruskal-Wallis Test Results on Teachers” Evaluations of the H5P-Based Review Material by

Specialization
Quality Dimension X df p-value € (Effect Size)
Functionality 1.165 2 .558 0.0555
Reliability 2434 2 .296 0.1159
Usability 5.233 2 .073 0.2492
Efficiency 3.812 2 .149 0.1815
Maintainability 0.638 2 727 0.0304
Portability 0.786 2 675 0.0374

Kruskal-Wallis test was performed to determine whether teachers’ evaluations of the H5P-based review
material significantly differed based on their area of specialization. The analysis showed no statistically
significant differences across all six ISO 9126 software quality dimensions, with all p-values exceeding the

.05 threshold.

Although not statistically significant, Usability (p = .073) approached the level of significance and
demonstrated a moderate effect size (€2 = 0.2492), suggesting a potential trend worth further exploration.
Similarly, Efficiency (p = .149) showed a moderate effect size (€ = 0.1815), though the result was not
statistically significant. The remaining dimensions, Functionality, Reliability, Maintainability, and Portability,
had small effect sizes and high p-values, indicating consistent evaluations across specializations.

These findings suggest that teachers, regardless of their specialization, generally shared similar perceptions
of the H5P-based material’s software quality. However, the observed trends in Usability and Efhiciency may
warrant further investigation in future studies or during refinement of the instructional tool.

Table 11. Kruskal-Wallis Test Results on Teachers” Evaluations of the H5P-Based Review Material by
Years of Teaching Experience

Quality Dimension Ve Df p-value €” (Effect Size)
Functionality 7.956 3 .047 0.3789
Reliability 2.207 3 .530 0.1051
Usability 6.839 3 .077 0.3256
Efficiency 0.417 3 937 0.0199

The Kruskal-Wallis test was conducted to determine whether there were significant differences in teachers’
evaluations of the H5P-based review material when grouped according to their years of teaching experience.
A statistically significant difference was observed for Functionality, X*(3) = 7.956, p = .047, with a large
effect size (€% = 0.3789). This indicates that teachers with varying levels of experience evaluated the material’s
ability to perform its intended functions differently.

No significant differences were found for Reliability (p = .530), Usability (p = .077), and Efficiency (p =
.937). However, Usability showed a moderate effect size (€2 = 0.3256) and a p-value approaching significance,
suggesting a possible trend in how usability perceptions vary by teaching experience.
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These results imply that teaching experience may shape how educators perceive certain quality dimensions,
particularly Functionality, of instructional materials, highlighting the importance of considering experience-
based perspectives in material design and evaluation.

Differences in Students’ Evaluations by Demographic Profile

Table 12. Kruskal-Wallis Test Results on Students’ Evaluations of the H5P-Based Review Material by

Specialization
Quality Dimension X df p-value €? (Effect Size)
Functionality 3.287 2 193 0.0391
Reliability 2.176 2 337 0.0259
Usability 0.756 2 .685 0.0090
Efficiency 0.252 2 .882 0.0030
Portability 2.583 2 275 0.0308

The Kruskal-Wallis test was conducted to assess whether students’ evaluations of the H5P-based review
material varied significantly based on their area of specialization. The results indicated that there were no

statistically significant differences across all five ISO 9126 software quality dimensions, with all p-values
exceeding the .05 threshold.

Furthermore, the associated effect sizes (€2) were all small, with values ranging from 0.0030 to 0.0391,
suggesting that the influence of specialization on students’ perception of the instructional material was
minimal.

These findings imply that regardless of their specific field, students generally evaluated the quality of the
H5P-based material consistently, indicating its broad acceptability across different technical-vocational
specializations.

Teachers’ Recommendations for Enhancing the H5P-Based Material

Table 13. Comments and Implications on the H5P-Based Review Material Based on Teacher Feedback

Comments Implications
“Please consider adding more practice questions to Add more practice items covering varied difficulty levels to
help reinforce student mastery” enhance content mastery.
“Please include video explanations for challenging Integrate short, topic-specific video tutorials to assist in
topics to support classroom instruction.” clarifying complex concepts.

“Some parts may need clearer instructions for student Review and refine instructional prompts to improve user
navigation.” orientation and reduce confusion.

Provide additional worked-out examples to enhance depth of

More examples could be added for each concept! understanding and application.

“Activities are helpful, but more variety would make it  Diversify interactive formats (e.g., drag-and-drop, timelines,
better” branching scenarios) to sustain engagement.

Note. Comments were extracted from responses from the comments and recommendations part of the
questionnaire.

The responses from teachers, gathered through the evaluation instrument, provided constructive feedback
aimed at enhancing the quality and effectiveness of the H5P-based review material. These critical insights
focused on content depth, multimedia support, instructional clarity, and activity variation.
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Several teachers suggested the addition of more practice questions to reinforce student mastery, indicating a
need for extended exposure to varied item types and difficulty levels. Others recommended the inclusion of
video explanations, particularly for complex topics, to enhance conceptual clarity and classroom usability.
This points to a preference for multimodal resources that cater to different learning styles and improve
content accessibility.

Concerns were also raised about clarity of instructions, suggesting that certain parts of the material may
require improved navigation prompts or instructional cues. Additionally, the feedback emphasized the need
for more worked examples to deepen student understanding, as well as greater variety in interactive activities
to maintain learner engagement throughout the review process.

Overall, the constructive feedback underscores the importance of refining the review material by strengthening
instructional scaffolds, expanding multimedia components, and ensuring that content remains engaging and
pedagogically robust. These insights provide a valuable foundation for iterative improvement and further

development of H5P-based instructional resources tailored for licensure exam preparation.

Students’ Recommendations to Enhance the H5P-Based Review Material

Table 14. Comments and Implications on the H5P-Based Review Material Based on Student Feedback

Comments

Implications

“Please add a‘next’ button for easier navigation.”

“Maybe add some design elements to make it more
visually appealing”’

“l recommend adding visuals to some of the questions
to improve engagement and clarity.”

“Maybe include diagrams or pictures to support better
understanding.”

"

“Fullscreen mode doesn’t seem to be working properly:

“The navigation could be more intuitive.”

“Transitions between slides/questions could be
smoother.

“Provide a summary section at the end””
“Include a timer for self-paced quizzes.

“Introduce different difficulty levels for quizzes!”

“Add a leaderboard to motivate through friendly
competition.”

“Include a summary of common mistakes at the end.”

“Provide images for some of the answer choices to
make questions clearer.”

“Add background music to create a more immersive
learning experience!”

Improve interface navigation with intuitive controls and
better placement of navigation buttons.

Enhance visual design with layout improvements, colors, or
formatting to increase user engagement.

Include relevant images or icons in questions to aid
comprehension and sustain attention.

Use visual supports such as charts, diagrams, and photos to
enhance learning for visual learners.

Fix technical issues related to display or full screen
responsiveness in the platform.

Simplify the layout and improve user flow for more seamless
interaction with the content.

Optimize the animation or flow between slides for better
user experience.

Add end-of-module summaries to reinforce key points and
allow for self-reflection.

Integrate an optional timer feature to promote time
management and exam readiness.

Add layered question sets or adaptive quizzes to suit diverse
student proficiency levels.

Implement gamification features such as rankings to
increase motivation and sustained engagement.

Offer feedback on frequently missed items to support error-
based learning.

Use visual answer options where appropriate to cater to
various learning styles.

Consider adding soft audio or ambient sounds with mute
options to enhance engagement.

The students’ responses on the recommendation part of the evaluation instrument provided rich and
constructive feedback on the H5P-based review material. A recurring concern involved interface navigation,
with students suggesting the inclusion of a clearer “next” button and more intuitive slide transitions. These
comments point to opportunities for enhancing the user experience through better navigational design.
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Visual presentation also emerged as a significant theme. Students recommended adding more images,
diagrams, and design elements to improve both aesthetic appeal and content clarity. Some suggested that
visuals be integrated directly into questions and answer choices to assist with comprehension, particularly for
visual learners. This indicates a strong preference for visually enriched and multimodal content.

Several students highlighted areas for enhancing the interactivity and feedback mechanisms of the platform.
These included suggestions for adding a summary section, providing feedback on common mistakes, and
incorporating a timer for self-paced quizzes. Others proposed gamification features such as leaderboards to
encourage motivation and friendly competition. A few also recommended technical improvements, such as
resolving issues with full screen mode and streamlining transitions between slides.

Overall, the student feedback reflects a high level of engagement with the material and offers meaningful
insights for iterative design. These comments emphasize the need for visual clarity, technical refinement,
personalized learning features, and enhanced interactivity, all essential elements in developing effective
digital instructional tools for licensure review contexts.

DISCUSSIONS AND CONLUSION

The development of the H5P instructional materials followed the Waterfall Model and was guided by
the ISO 9126 software quality standards, ensuring a structured and standards-based approach suited for
TLE Specialized Review Courses (UXtweak, 2023; Widiyanto & Wulandari, 2020). Each development
phase, from requirements gathering to maintenance, was aligned with educational objectives and focused
on creating interactive, user-friendly content using the e-RT'U platform. The inclusion of features such as
specialization-specific tiles, rationalized quiz questions, and progress tracking enhanced user engagement
and learning reinforcement (Ross et al., 2018). Notably, the exclusion of maintainability from student
evaluations, reserving it for teachers, demonstrated ethical consideration of users’ expertise and preserved

the integrity of the feedback process (Ali et al., 2021; Lim et al., 2023).

The study engaged a diverse group of 22 teacher participants, representing key TLE specializations, ICT, Home
Economics, and Industrial Arts, with the majority specializing in ICT, reflecting the growing emphasis on
digital competencies in technical education (Antonietti et al., 2022; Zhong & Juwaheer, 2024). Their years
of teaching experience ranged widely, with most falling within the mid-career bracket (4-10 years), offering
a balanced mix of fresh perspectives and seasoned insights into instructional effectiveness. Additionally, 85
fourth-year BTVTED students from Rizal Technological University participated, all enrolled in LET review
courses, with specializations in Animation, CSS, and VGD. The concentration of student participants in CSS
suggests a strong institutional focus on computer systems servicing, while the varied representation across
specializations ensured the review materials were assessed through the lens of different technical skill domains.

The evaluation results from both teachers and students offer a nuanced view of the H5P-based review
material’s strengths and areas for refinement, particularly in the context of ISO 9126 software quality
standards. Both groups strongly affirmed the material’s functionality and usability, suggesting that it meets
its intended instructional purposes and is accessible even to users with varying degrees of digital proficiency,
a critical feature for TLE review contexts (Mendez, 2023). Teachers, who also assessed maintainability and
portability, recognized the system’s flexibility and ease of modification, implying potential for long-term use
and adaptation; however, reliability, while still rated as “Strongly Agree,” consistently emerged as the lowest-
rated dimension for both groups. This points to a shared perception that, although the system performs
well during normal use, its performance under error-prone or failure conditions (such as restoring data or
recovering from interruptions) may need targeted improvement. These findings underscore the importance
of continuous enhancement in backend robustness while maintaining the pedagogical and interface strengths
that both educators and learners value (Francisco, 2023; Kotorov et al., 2024).

The analysis of both teachers’ and students’ evaluations revealed statistically significant differences in how each
group perceived the ISO 9126 software quality dimensions of the H5P-based review material, signalling critical
insights for iterative design and instructional refinement. Among teachers, the Friedman test (x> = 12.90,
p = .025) and the Durbin—Conover post hoc test revealed that functionality was significantly differentiated
from reliability and maintainability, suggesting that while the system fulfils instructional tasks, issues related
to consistency and long-term adaptability may require attention. Likewise, differences between usability and
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maintainability as well as usability and reliability imply that the material may be easy to use but less dependable
or modifiable from a technical standpoint, insights valuable for backend design improvement (Ferreira et al.,
2019; Niedermaier et al., 2021). Meanwhile, students’ evaluations showed even more pronounced differences
(x> = 41.40, p < .001), with eight significant pairwise comparisons, particularly between functionality and
all other dimensions (reliability, efficiency, and portability) and between usability, efficiency and portability,
indicating that while the material is perceived as functionally effective and user-friendly, students noticed
trade-offs in system performance speed and flexibility. Collectively, these findings highlight that although
the H5P-based material meets instructional goals, its technical robustness, especially in reliability, efficiency,
and adaptability, warrants further enhancement to optimize usability across learning contexts and platforms,
particularly for high-stakes review environments. (Jacob & Centofanti, 2023; Mutawa et al., 2023).

The Kruskal-Wallis analyses provided insights into whether demographic factors influenced how teachers
and students evaluated the H5P-based review material. Among teachers, specialization did not yield
statistically significant differences in any ISO 9126 software quality dimension (all p > .05), though Usability
(p = .073, €2 = 0.2492) and Efficiency (p = .149, €2 = 0.1815) showed moderate effect sizes, indicating
potential trends worth investigating, perhaps tied to differing instructional needs or technology expectations
across TLE fields. More notably, years of teaching experience produced a statistically significant difference in
Functionality evaluations (p = .047, €% = 0.3789), with a large effect size, suggesting that more experienced
teachers may have been more discerning or had differing expectations about system performance. While
other dimensions like Usability (p = .077, €2 = 0.3256) did not reach significance, their moderate effect sizes
suggest nuanced shifts in perception based on tenure. In contrast, students’ evaluations across specializations
(CSS, Animation, VGD) revealed no significant differences (all p > .05) and consistently low effect sizes,
underscoring that the review material was perceived uniformly across different technical-vocational tracks.
This cross-group consistency among students indicates that the H5P content was broadly relevant and
accessible, whereas teachers’ evaluations, especially those shaped by experience, highlight key areas for
targeted refinement, particularly in functionality and usability (Gil-Garcia et al., 2023; Liu et al., 2022).

The development and evaluation of the H5P-based review material for TLE licensure preparation demonstrate
its strong potential as an effective digital instructional tool, with both teachers and students affirming its
functionality, usability, and relevance (Jacob & Centofanti, 2023; Mutawa et al., 2023). However, the nuanced
feedback gathered highlights specific areas for enhancement, particularly in reliability, interactivity, and user
experience, underscoring the importance of iterative refinement. (Marcuta, 2024; Panda & Kaur, 2023). By
integrating pedagogical improvements with user-centered design features, the material can better support
diverse learning needs and promote deeper engagement. These findings provide a solid foundation for future
development efforts aimed at maximizing the educational impact of technology-enhanced review platforms.

A deeper engagement with existing literature further clarifies the patterns observed in this study. The finding
that teaching experience significantly influenced teachers’ evaluations of functionality is consistent with
research indicating that more experienced educators tend to adopt more critical and sophisticated criteria
when assessing digital tools (Kumar & Yadav, 2022). Their broader pedagogical repertoire and accumulated
exposure to instructional technologies often lead them to detect nuances in system performance, alignment
with learning objectives, and instructional coherence that less-experienced teachers may overlook (Blanchard
et al., 2016; Bragelman et al., 2024; Kaziya, 2025). This reinforces the need for development teams to
consider teacher expertise as a meaningful factor shaping technology evaluations.

Similarly, the lower ratings in reliability observed across both teachers and students align with global evidence
showing that system stability, error recovery, and technological resilience remain persistent concerns in
digital learning environments, particularly in low-resource or bandwidth-variable settings (Haq et al., 2025;
Rogers, 2025). Studies on educational technology deployment highlight that even highly interactive tools
face challenges related to server response times, load handling, and recovery from session interruptions,
factors that directly affect user trust and willingness to adopt materials for high-stakes contexts like licensure
preparation (Cheng, 2024; Sciforce, 2024; Rezek & Zvanut, 2025). The findings in this study echo these
concerns and point to the importance of strengthening backend robustness, optimizing loading performance,
and improving error-handling features.

Beyond practical insights, the findings offer important theoretical implications. The uniformity of student
evaluations across specializations supports constructivist views that well-designed, interactive learning
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environments provide equitable access to learning regardless of learners’ prior technical backgrounds. H5P’s
interactive, exploratory design promotes active engagement, scaffolding, and feedback, core elements of
constructivist learning, which may explain why students from Animation, CSS, and VGD perceived the
tool similarly. Likewise, the strong usability and functionality scores reinforce key principles of the TPACK
framework, particularly how well-integrated technological and pedagogical features can enhance content
accessibility and streamline cognitive load during complex review tasks. Returning to these frameworks
strengthens the theoretical grounding of the study and clarifies how H5P-based tools can support domain-
specific licensure review processes.

Despite these contributions, several limitations should be acknowledged. The study relied on self-reportinstruments,
which may introduce response biases, and internal consistency statistics were not computed for the modified ISO
9126 tool. Additionally, the sample was drawn from a single institution, potentially limiting generalizability across
varied TLE program structures or technological infrastructures. The evaluation also focused primarily on user
perception; thus, objective performance data or system logs were not incorporated. These limitations point toward
concrete directions for future research. More broadly, research exploring how interactive review materials support
TPACK development and constructivist learning processes among TLE pre-service teachers could advance both
theoretical and practical insights into technology-enhanced licensure preparation.

In conclusion, the study demonstrated that the H5P-based review material is widely perceived by both
teachers and students as functional, usable, and efficient. Nonetheless, the findings also reveal significant
differences in how quality dimensions were rated, particularly among teachers and students, indicating that
perceptions vary depending on specific attributes such as reliability, usability, and efficiency. Notably, while
specialization did not influence evaluations for either group, teaching experience emerged as a significant
factor in shaping teachers’ views on functionality. These results underscore the importance of continuously
refining the material by addressing identified gaps, such as enhancing instructional clarity, increasing content
variety, and improving technical and visual design, to ensure that the platform remains relevant, engaging,
and pedagogically sound for diverse users.

Lastly, the findings of this study will serve as a basis for future research aimed at enhancing digital review
tools by identifying specific technical and pedagogical features that require iterative improvement. Insights
from both teachers and students can guide subsequent studies in developing more adaptive, data-driven,
and context-responsive H5P materials for licensure preparation. Moreover, the study offers practical
recommendations that institutions and researchers may use in designing scalable, standards-aligned digital
resources that support continuous innovation in teacher education.

Acknowledgments: The authors acknowledge Rizal Technological University for assisting them in every
step of the way to finish this research.

BIODATA and CONTACT ADDRESSES of AUTHORS

Dr. Rizaldy E. GARCIA is a graduate of Doctor of Philosophy with
specialization in Technology Education. He currently serves as the Director
of the University Review and Related Instructions Office (URRIO) at Rizal
Technological University. Prior to his appointment as URRIO Director, he
served as College Secretary of the RTU College of Education and later as
Principal of the RTU College of Education Laboratory High School. Dr.
Garcia has authored and published various research studies in different
academic publications. He teaches professional education and science courses
at the tertiary level at RTU. His research interests focus on instructional
pedagogy, learning assessment, and evaluation.

Rizaldy E. GARCIA

Sciences Department, College of Education

Address: Rizal Technological University, Boni Avenue, Mandaluyong City 1550, Philippines
Phone: +63 9214015831

E-mail: regarcia@rttu.edu.ph

170


mailto:regarcia@rttu.edu.ph

Ma. Schanine D. ORIG, LPT is a faculty member under the BTVTED
Department, College of Education at Rizal Technological University,
Mandaluyong City, Philippines. She has completed her Master in Graphics
Technology at the Technological University of the Philippines and is currently
awaiting graduation in August 2026. She is a Licensed Professional Teacher
(LPT) and holds several professional certifications including Certified Adobe
Master in Visual Design, Visual Graphic Design NC III, Events Management
NC III, and Trainer’s Methodology I (TM I). Her academic and professional
interests include graphic design, digital illustration, animation, educational
technology, visual communication, entrepreneurship, and technology-
enhanced learning approaches. She actively engages in instructional
development, skills training, research, and extension initiatives that support
innovation and strengthen technical-vocational education.

Schanine D. ORIG

BTVTED Department, College of Education

Address: Rizal Technological University, Boni Avenue, Mandaluyong City 1550, Philippines
Phone: +63 9171433188

E-mail: msdorig@rtu.edu.ph

Gerald V. DAGUPLO, LPT, is an educator, multimedia practitioner, and
graphic designer specializing in Computer Education, Visual Graphic Design,
and Educational Technology. He currently serves as a college instructor and has
extensive experience in teaching, digital learning management, and multimedia
production. Passionate about creativity and technology, he actively contributes to
digital education, instructional material development, and visual communication
initiatives.

Gerald V. DAGUPLO

BTVTED Department, College of Education

Address: Rizal Technological University, Boni Avenue, Mandaluyong City 1550, Philippines
Phone: +63 9125767197

E-mail: gvdaguplo@rtu.edu.ph

REFERENCES

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). https://doi.org/10.1080/02673843.2023
2270662

Alarcon, J. L. P, Baroma, K. T., Magallanes, A. H. G., & Irog-Irog, C. M. P. (2024). Assessing the Effectiveness
of the Technical-Vocational-Livelihood Education in terms of Implementation. . . ResearchGate.

https://doi.org/10.5281/zenodo.10702138
Al-Fraihat, D., Alshahrani, A. M., Alzaidi, M., Shaikh, A. A., Al-Obeidallah, M., & Al-Okaily, M. (2025).

Exploring students’ perceptions of the design and use of the Moodle learning management system.

Computersin Human Behavior Reports, 18, 100685. https://doi.org/10.1016/j.chbr.2025.100685

Ali, A., Crawford, J., Cejnar, L., Harman, K., & Sim, K. N. (2021). What student evaluations are not:
Scholarship of Teaching and Learning using student evaluations. Journal of University Teaching
and Learning Practice, 18(8). https://doi.org/10.53761/1.18.8.1

171


mailto:msdorig@rtu.edu.ph
mailto:gvdaguplo@rtu.edu.ph
https://doi.org/10.1080/02673843.2023.2270662
https://doi.org/10.1080/02673843.2023.2270662
https://doi.org/10.5281/zenodo.10702138
https://doi.org/10.1016/j.chbr.2025.100685
https://doi.org/10.53761/1.18.8.1

Althubyani, A. R. (2024). Digital competence of teachers and the factors affecting their competence level:
A Nationwide Mixed-Methods study. Sustainability, 16(7), 2796. https://doi.org/10.3390/
sul6072796

Andersson, M., Boateng, K., & Abos, P (2024). Validity and Reliability: The extent to which your
research findings are accurate and consistent. ResearchGate. https://www.researchgate.net/
publication/384402476 Validity and_Reliability The extent to_which your research
findings _are accurate and_ consistent

Antonietti, C., Cattaneo, A., & Amenduni, E (2022). Can teachers’ digital competence influence technology
acceptance in vocational education? Computers in Human Behavior, 132, 107266. https://doi.
org/10.1016/j.chb.2022.107266

Ayas, 1., & Charles, T. (2024). Tech-Integrated curriculum development. OALib, 11(06), 1-8. https://doi.
org/10.4236/0alib.1111714

Backfisch, I., Lachner, A., Sturmer, K., & Scheiter, K. (2021). Variability of teachers’ technology integration
in the classroom: A matter of utility! Computers & Education, 166, 104159. https://doi.
org/10.1016/j.compedu.2021.104159

Bancoro, J. C. (2024). Exploring the influence of perceived usefulness and perceived ease of use on technology
engagement of business administration instructors. International Journal of Asian Business and

Management, 3(2). https://doi.org/10.55927/ijabm.v3i2.8714

Banfield, J., & Wilkerson, B. (2014). Increasing student Intrinsic motivation and Self-Efficacy through
Gamification pedagogy. Contemporary Issues in Education Research (CIER), 7(4), 291-298.
https://doi.org/10.19030/cier.v7i4.8843

Barboutidis, G., & Stiakakis, E. (2023). Identifying the factors to enhance digital competence of students at
vocational training institutes. Technology Knowledge and Learning, 28(2), 613-650. https://doi.
org/10.1007/s10758-023-09641-1

Barua, L., & Lockee, B. B. (2024). A review of strategies to incorporate flexibility in higher education course
designs. Discover Education, 3(1). https://doi.org/10.1007/s44217-024-00213-8

Bilal, M., Omar, M., Anwar, W., Bokhari, R. H., & Choi, G. S. (2022). The role of demographic and
academic features in a student performance prediction. Scientific Reports, 12(1). https://doi.
org/10.1038/541598-022-15880-6

Blanchard, M. R., LePrevost, C. E., Tolin, A. D., & Gutierrez, K. S. (2016). Investigating Technology-
Enhanced teacher Professional Development in Rural, High-Poverty Middle Schools. Educational
Researcher, 45(3), 207-220. https://doi.org/10.3102/0013189x16644602

Borte, K., & Lillejord, S. (2024). Learning to teach: Aligning pedagogy and technology in a learning design
tool. Teaching and Teacher Education, 148, 104693. https://doi.org/10.1016/j.tate.2024.104693

Bragelman, J., Amador, J. M., & Superfine, A. C. (2024). The expertise of novices: A framework for
prospective teacher’s noticing of children’s mathematical thinking. The Journal of Mathematical
Behavior, 74, 101151. https://doi.org/10.1016/j.jmathb.2024.101151

Bustamante, P. (2023, March 23). The state of education in the Philippines. https://www.linkedin.com/
pulse/state-education-philippines-peps-bustamante

Cabunoc, C. E L., & Ubayubay, R. M. (2024). Competency and Barriers in Using ICT among Public School
Teachers in Tagoloan District. INTERNATIONAL JOURNAL OF MULTIDISCIPLINARY
RESEARCH AND ANALYSIS, 07(08). https://doi.org/10.47191/ijmra/v7-108-14

Cavalcanti, A. P, Barbosa, A., Carvalho, R., Freitas, F, Tsai, Y., Gasevic, D., & Mello, R. E (2021).
Automatic feedback in online learning environments: A systematic literature review. Computers

and Education Artificial Intelligence, 2, 100027. https://doi.org/10.1016/j.caeai.2021.100027

Celik, 1. (2022). Towards Intelligent-TPACK: An empirical study on teachers’ professional knowledge to
ethically integrate artificial intelligence (Al)-based tools into education. Computers in Human

Behavior, 138, 107468. https://doi.org/10.1016/j.chb.2022.107468

172


https://doi.org/10.3390/su16072796
https://doi.org/10.3390/su16072796
https://www.researchgate.net/publication/384402476_Validity_and_Reliability_The_extent_to_which_your_research_findings_are_accurate_and_consistent
https://www.researchgate.net/publication/384402476_Validity_and_Reliability_The_extent_to_which_your_research_findings_are_accurate_and_consistent
https://www.researchgate.net/publication/384402476_Validity_and_Reliability_The_extent_to_which_your_research_findings_are_accurate_and_consistent
https://doi.org/10.1016/j.chb.2022.107266
https://doi.org/10.1016/j.chb.2022.107266
https://doi.org/10.4236/oalib.1111714
https://doi.org/10.4236/oalib.1111714
https://doi.org/10.1016/j.compedu.2021.104159
https://doi.org/10.1016/j.compedu.2021.104159
https://doi.org/10.55927/ijabm.v3i2.8714
https://doi.org/10.19030/cier.v7i4.8843
https://doi.org/10.1007/s10758-023-09641-1
https://doi.org/10.1007/s10758-023-09641-1
https://doi.org/10.1007/s44217-024-00213-8
https://doi.org/10.1038/s41598-022-15880-6
https://doi.org/10.1038/s41598-022-15880-6
https://doi.org/10.1016/j.tate.2024.104693
https://www.linkedin.com/pulse/state-education-philippines-peps-bustamante
https://www.linkedin.com/pulse/state-education-philippines-peps-bustamante
https://doi.org/10.47191/ijmra/v7-i08-14
https://doi.org/10.1016/j.caeai.2021.100027
https://doi.org/10.1016/j.chb.2022.107468

Chen, A. S. (2025). Research on the Efficiency and Optimization Strategy of Teachers’ digital Management
Platform in Education Resource Management. SHS Web of Conferences, 213, 01003. https://doi.
org/10.1051/shsconf/202521301003

Chen, Q., Chen, N., & Yang, Y. (2023). The impact of college students’ perceived service quality
in the context of regional integration of education. SAGE Open, 13(3). https://doi.
org/10.1177/21582440231197505

Cheng, K. (2024). Distance education database management based on WEB content recommendation

algorithm. Third International Conference on Electronic Information Engineering and Data
Processing (EIEDP 2024), 280. https://doi.org/10.1117/12.3033157

Chiu, T. K. (2021). Digital support for student engagement in blended learning based on self-determination
theory. Computers in Human Behavior, 124, 106909. https://doi.org/10.1016/j.chb.2021.106909

Clark, R. C., Mayer, R. E., & Thalheimer, W. (2003). E-learning and the science of instruction: Proven
guidelines for consumers and designers of multimedia learning. Performance Improvement

Journal, 42(5), 41-43. https://doi.org/10.1002/pfi.4930420510

Claro, M., Castro-Grau, C., Ochoa, J. M., Hinostroza, J. E., & Cabello, P. (2024). Systematic review
of quantitative research on digital competences of in-service school teachers. Computers &
Education, 215, 105030. https://doi.org/10.1016/j.compedu.2024.105030

Colasante, M. (2022). Not drowning, waving: The role of video in a renewed digital learning world. Australasian
Journal of Educational Technology, 38(4), 176-189. https://doi.org/10.14742/ajet.7915

Conrad, E. (2010). Domain 8. In Elsevier eBooks (pp. 129-145). https://doi.org/10.1016/b978-1-59749-
566-0.00008-4

Crompton, H., & Sykora, C. (2021). Developing instructional technology standards for educators: A design-
based research study. Computers and Education Open, 2, 100044. https://doi.org/10.1016/].
cae0.2021.100044

Davies, D., Jindal-Snape, D., Collier, C., Digby, R., Hay, P, & Howe, A. (2012). Creative learning
environments in education—A systematic literature review. Thinking Skills and Creativity, 8,
80-91. https://doi.org/10.1016/j.tsc.2012.07.004

De Jong, T. (2009). Cognitive load theory, educational research, and instructional design: some food for

thought. Instructional Science, 38(2), 105—134. https://doi.org/10.1007/s11251-009-9110-0

Duong, M. T., Cook, C. R., Lee, K., Davis, C. J., Vazquez-Colon, C. A., & Lyon, A. R. (2020). User
testing to drive the iterative development of a strategy to improve implementation of evidence-
based practices in school mental health. Evidence-Based Practice in Child and Adolescent Mental

Health, 5(4), 414-425. https://doi.org/10.1080/23794925.2020.1784052

Dushyanthen, S., Kok, D. L., Mew, A., & Barrett, M. (2025). Best Practice Design and Delivery with
Digital Learning Tools. In IAMSE manuals (pp. 75-112). https://doi.org/10.1007/978-3-031-
90349-6 4

Erazo, G.N.S., Esteve-Gonzalez, V., & Vaca, B. (2015). Teaching and Learning in digital worlds: strategies and
issues in higher education. ResearchGate. https://www.researchgate.net/publication/303907548 _
Teaching and Learning in digital worlds strategies and issues in_higher education

Faudzi, M. A., Cob, Z. C., Omar, R., Sharudin, S. A., & Ghazali, M. (2023). Investigating the user interface
design frameworks of current mobile learning Applications: A Systematic review. Education

Sciences, 13(1), 94. https://doi.org/10.3390/educscil3010094

Faudzi, M. A., Ghazali, M., Cob, Z. C., Omar, R., & Sharudin, S. A. (2022). The Evaluation of Cognitive Load
Significance for Mobile Learning Application via User Interface Design Violations. 2022 IEEE International
Conference on Computing ICOCO), 392-397. https://doi.org/10.1109/icoco56118.2022.10031943

Ferreira, J. M., Acuna, S. T., Dieste, O., Vegas, S., Santos, A., Rodriguez, E, & Juristo, N. (2019). Impact of
usability mechanisms: An experiment on efficiency, effectiveness and user satisfaction. Information

and Software Technology, 117, 106195. https://doi.org/10.1016/j.infsof.2019.106195

173


https://doi.org/10.1051/shsconf/202521301003
https://doi.org/10.1051/shsconf/202521301003
https://doi.org/10.1177/21582440231197505
https://doi.org/10.1177/21582440231197505
https://doi.org/10.1016/j.chb.2021.106909
https://doi.org/10.1002/pfi.4930420510
https://doi.org/10.1016/j.compedu.2024.105030
https://doi.org/10.14742/ajet.7915
https://doi.org/10.1016/b978-1-59749-566-0.00008-4
https://doi.org/10.1016/b978-1-59749-566-0.00008-4
https://doi.org/10.1016/j.caeo.2021.100044
https://doi.org/10.1016/j.caeo.2021.100044
https://doi.org/10.1007/s11251-009-9110-0
https://doi.org/10.1080/23794925.2020.1784052
https://doi.org/10.1007/978-3-031-90349-6_4
https://doi.org/10.1007/978-3-031-90349-6_4
https://www.researchgate.net/publication/303907548_Teaching_and_Learning_in_digital_worlds_strategies_and_issues_in_higher_education
https://www.researchgate.net/publication/303907548_Teaching_and_Learning_in_digital_worlds_strategies_and_issues_in_higher_education
https://doi.org/10.3390/educsci13010094
https://doi.org/10.1109/icoco56118.2022.10031943
https://doi.org/10.1016/j.infsof.2019.106195

Fife, S.T., & Gossner, J. D. (2024). Deductive Qualitative analysis: evaluating, expanding, and refining theory.
International Journal of Qualitative Methods, 23. https://doi.org/10.1177/16094069241244856

Filiz, O., Kaya, M. H., & Adiguzel, T. (2025). Teachers and Al: Understanding the factors influencing Al
integration in K-12 education. Education and Information Technologies. https://doi.org/10.1007/
$10639-025-13463-2

Francisco. (2023, September 18). The importance of continuous improvement in teaching - TeachFlow.Al
Teachflow.Al https://teachflow.ai/the-importance-of-continuous-improvement-in-teaching/

Garcia-Holgado, A., Moreira, E, & Fonseca, D. (2024). Sustainable development, usability and accessibility
in educational strategies during the global pandemic. Universal Access in the Information Society,

23(3), 993-999. https://doi.org/10.1007/s10209-024-01121-2

GeeksforGeeks. (2024, July 3). ISO/IEC 9126 in Software engineering. GeeksforGeeks. https://www.
geeksforgeeks.org/iso-iec-9126-in-software-engineering/

Gil-Garcia, 1. C., Fernandez-Guillamon, A., Garcia-Cascales, M. S., & Molina-Garcia, A. (2023). Virtual
campus environments: A comparison between interactive H5P and traditional online activities in

master teaching. Computer Applications in Engineering Education, 31(6), 1648-1661. https://
doi.org/10.1002/cae.22665

Gocotano, T. E., Jerodiaz, M. a. L., Banggay, ]. C. P, Nasibog, H. B. R., & Go, M. B. (2021, August
16). Higher education studentsi€TM Challenges on flexible online learning implementation in
the rural areas: a Philippine case. Gocotano | International Journal of Learning, Teaching and
Educational Research. https://ijlter.org/index.php/ijlter/article/view/3877

Graham, M. (2024, July 3). The KirkPatrick Model: 4 levels of training evaluation. Epilogue Systems.
https://epiloguesystems.com/blog/the-kirkpatrick-model/

Guven, 1., & Gulbahar, Y. (2020). Building a digital learning culture by rethinking pedagogies for the
21st century. In Advances in educational technologies and instructional design book series (pp.

150-170). https://doi.org/10.4018/978-1-7998-1591-4.ch009

Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role of digital technologies
in education: A review. Sustainable Operations and Computers, 3, 275-285. https://doi.
org/10.1016/j.sus0c.2022.05.004

Hagq, E U., Suki, N. M., Zaigham, H., Masood, A., & Rajput, A. (2025). Exploring Al Adoption and SME
Performance in Resource-Constrained Environments: A TOE-RBV Perspective with Mediation
and Moderation Effects. Journal of Digital Economy. https://doi.org/10.1016/j.jdec.2025.07.002

Hare, R., Ferguson, S., & Tang, Y. (2024). Enhancing student experience and learning with iterative
design in an intelligent educational game. British Journal of Educational Technology. https://doi.
org/10.1111/bjet. 13526

Herdlein, R., & Zurner, E. (2015). Student satisfaction, needs, and learning outcomes. SAGE Open, 5(2),
215824401558037. https://doi.org/10.1177/2158244015580373

Huang, C,, Lai, C., & Cheng, K. (2009). Fundamentals of algorithms. In Elsevier eBooks (pp. 173-234).
https://doi.org/10.1016/b978-0-12-374364-0.50011-4

Istes Publication, & Jackowicz, S. (2022). Online Education during the COVID-19 Pandemic Issues,
Benefits, Challenges, and Strategies. In ResearchGate. ISTES. https://www.researchgate.net/
publication/365203276_Online Education_during the COVID-19 Pandemic_ Issues_
Benefits Challenges and_Strategies

Jacob, T., & Centofanti, S. (2023). Effectiveness of H5P in improving student learning outcomes in an
online tertiary education setting. Journal of Computing in Higher Education, 36(2), 469-485.
https://doi.org/10.1007/s12528-023-09361-6

Kakish, S., Makhamreh, Z., & Madanat, R. (2024). The Post-Pandemic future of Digital Learning: the H5P
and Interactive learning. Ubiquitous Learning an International Journal, 18(1), 201-217. https://
doi.org/10.18848/1835-9795/cgp/v18i01/201-217

174


https://doi.org/10.1177/16094069241244856
https://doi.org/10.1007/s10639-025-13463-2
https://doi.org/10.1007/s10639-025-13463-2
https://teachflow.ai/the-importance-of-continuous-improvement-in-teaching/
https://doi.org/10.1007/s10209-024-01121-2
https://www.geeksforgeeks.org/iso-iec-9126-in-software-engineering/
https://www.geeksforgeeks.org/iso-iec-9126-in-software-engineering/
https://doi.org/10.1002/cae.22665
https://doi.org/10.1002/cae.22665
https://ijlter.org/index.php/ijlter/article/view/3877
https://epiloguesystems.com/blog/the-kirkpatrick-model/
https://doi.org/10.4018/978-1-7998-1591-4.ch009
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1016/j.susoc.2022.05.004
https://doi.org/10.1111/bjet.13526
https://doi.org/10.1111/bjet.13526
https://doi.org/10.1177/2158244015580373
https://doi.org/10.1016/b978-0-12-374364-0.50011-4
https://www.researchgate.net/publication/365203276_Online_Education_during_the_COVID-19_Pandemic_Issues_Benefits_Challenges_and_Strategies
https://www.researchgate.net/publication/365203276_Online_Education_during_the_COVID-19_Pandemic_Issues_Benefits_Challenges_and_Strategies
https://www.researchgate.net/publication/365203276_Online_Education_during_the_COVID-19_Pandemic_Issues_Benefits_Challenges_and_Strategies
https://doi.org/10.1007/s12528-023-09361-6
https://doi.org/10.18848/1835-9795/cgp/v18i01/201-217
https://doi.org/10.18848/1835-9795/cgp/v18i01/201-217

Kaplar, M., Radovic, S., Veljkovic, K., Simic-Muller, K., & Maric, M. (2021). The influence of interactive
learning materials on solving tasks that require different types of mathematical reasoning.
International Journal of Science and Mathematics Education, 20(2), 411-433. https://doi.
org/10.1007/s10763-021-10151-8

Kartimi, K., Chandra, E., & Riyanto, O. R. (2023). The influence of H5P interactive video on stereoisomer
understanding in terms of learning style. Jurnal Pendidikan IPA Indonesia, 12(3), 451-459.
https://doi.org/10.15294/jpii.v12i3.42757

Kaziya, K. (2025). Adopting differentiated instruction in high school mathematics Classrooms: Challenges
and successes in Kalomo District, Zambia. International Journal of Research and Innovation in

Social Science, IX(IV), 5479-5506. https://doi.org/10.47772/ijriss.2025.90400391

Kerzic, D., Jogymol, Kalariparampil, A., & Dds, B. (2021). Academicstudentsatisfaction and perceived performance
in the e-learning environment during the COVID-19. . ResearchGate. https://www.researchgate.net/
publication/355442485 Academic_student satisfaction and perceived performance in the e-
learning_environment during_the COVID-19 pandemic Evidence across ten countries

Khelifi, K., & Hamzaoui-ElAchachi. (2025). Beyond “One-Size-Fits-All” teaching: embracing the Learner-
Centered paradigm through differentiated. . . ResearchGate. https://www.researchgate.net/
publication/389210064 Beyond ’One-Size-Fits-All’ Teaching Embracing the Learner-
Centered Paradigm Through Differentiated Instruction

Kimmons, R. (2018). K-12 Technology Frameworks. Cc_By. https://edtechbooks.org/lidtfoundations/
k12 tech frameworks

Koehler, M. ]., Mishra, P, Akcaoglu, M., & Rosenberg, ]J. (2013). The Technological Pedagogical
Content Knowledge Framework for Teachers and Teacher Educators. ResearchGate. https:/
www.researchgate.net/publication/267028784 The Technological Pedagogical Content
Knowledge Framework for Teachers and Teacher Educators

Kotorov, I., Krasylnykova, Y., Perez-Sanagustin, M., Mansilla, E, & Broisin, ]. (2024). Supporting Decision-
Making for promoting teaching and learning innovation. Journal of Learning Analytics, 11(1),
21-306. https://doi.org/10.18608/j1a.2024.8131

Kumar, N. K., & Yadav, A. S. (2022). A systematic literature review and bibliometric analysis on
mobile payments. Vision the Journal of Business Perspective, 28(3), 287-302. https://doi.
Org/l().l 177/09722629221104190

Kusumo, N. B., Sutrisman, N. H., Simanjuntak, N. R., Prihartanto, N. A., Askrening, N. A., & Yunus, N.
R. (2024). The impact of Technology-Based Learning on student engagement and achievement in
the digital era. International Journal of Educational Evaluation and Policy Analysis, 1(4), 41-53.
https://doi.org/10.62951/ijeepa.v1i4.55

Lee, E S., Hartono, H., Andry, J. E, Chakir, A., & Jessica, N. (2024). E-Learning to increase services in
vocational high Schools using ISO 9126. Ingenierie Des Systemes D Information, 29(6), 2275-
2282. https://doi.org/10.18280/is1.290617

Li, M., Vale, C., Tan, H., & Blannin, J. (2025). Exploring demographic influences on digital technology
integration in Chinese primary mathematics education. International Electronic Journal of
Mathematics Education, 20(2), em0810. https://doi.org/10.29333/iejme/15814

Liao, H., Hao, G., Yasmeen, R., & Shah, W. U. H. (2024). Evaluation of educational resource utilization
efliciency, regional technological heterogeneity, and total factor productivity change in 35 European

countries. PLoS ONE, 19(1), €0295979. https://doi.org/10.1371/journal.pone.0295979

Lim, T., Gottipati, S., & Cheong, M. L. E. (2023). Ethical considerations for artificial intelligence in
educational assessments. In Advances in educational technologies and instructional design book

series (pp. 32-79). https://doi.org/10.4018/979-8-3693-0205-7.ch003

Lim, W. M. (2024). What is qualitative research? An overview and guidelines. Australasian Marketing
Journal (AM]). https://doi.org/10.1177/14413582241264619

175


https://doi.org/10.1007/s10763-021-10151-8
https://doi.org/10.1007/s10763-021-10151-8
https://doi.org/10.15294/jpii.v12i3.42757
https://www.researchgate.net/publication/355442485_Academic_student_satisfaction_and_perceived_performance_in_the_e-learning_environment_during_the_COVID-19_pandemic_Evidence_across_ten_countries
https://www.researchgate.net/publication/355442485_Academic_student_satisfaction_and_perceived_performance_in_the_e-learning_environment_during_the_COVID-19_pandemic_Evidence_across_ten_countries
https://www.researchgate.net/publication/355442485_Academic_student_satisfaction_and_perceived_performance_in_the_e-learning_environment_during_the_COVID-19_pandemic_Evidence_across_ten_countries
https://www.researchgate.net/publication/389210064_Beyond_'One-Size-Fits-All'_Teaching_Embracing_the_Learner-Centered_Paradigm_Through_Differentiated_Instruction
https://www.researchgate.net/publication/389210064_Beyond_'One-Size-Fits-All'_Teaching_Embracing_the_Learner-Centered_Paradigm_Through_Differentiated_Instruction
https://www.researchgate.net/publication/389210064_Beyond_'One-Size-Fits-All'_Teaching_Embracing_the_Learner-Centered_Paradigm_Through_Differentiated_Instruction
https://edtechbooks.org/lidtfoundations/k12_tech_frameworks
https://edtechbooks.org/lidtfoundations/k12_tech_frameworks
https://www.researchgate.net/publication/267028784_The_Technological_Pedagogical_Content_Knowledge_Framework_for_Teachers_and_Teacher_Educators
https://www.researchgate.net/publication/267028784_The_Technological_Pedagogical_Content_Knowledge_Framework_for_Teachers_and_Teacher_Educators
https://www.researchgate.net/publication/267028784_The_Technological_Pedagogical_Content_Knowledge_Framework_for_Teachers_and_Teacher_Educators
https://doi.org/10.18608/jla.2024.8131
https://doi.org/10.62951/ijeepa.v1i4.55
https://doi.org/10.18280/isi.290617
https://doi.org/10.29333/iejme/15814
https://doi.org/10.1371/journal.pone.0295979
https://doi.org/10.4018/979-8-3693-0205-7.ch003
https://doi.org/10.1177/14413582241264619

Linus, A. A., Aladesusi, G. A., Monsur, 1. A., & Elizabeth, E J. (2025). Perceived usefulness, ease of use,
and intention to utilize online tools for learning among College of education students. Indonesian

Journal of Multidiciplinary Research, 5(1), 41-52. https://doi.org/10.17509/ijomr.v5i1.81387

Liu, J., Johnson, E., & Reeves, T. (2022). Evaluation and reflective implementation of an Online
Open Educational Resource (OER). Journal of Applied Instructional Design. https://doi.
org/10.59668/378.10330

Llerena-Izquierdo, J., & Zamora-Galindo, J. (2021). Using H5P services to enhance the student evaluation
process in programming courses at the Universidad Politecnica Salesiana (Guayaquil, Ecuador).
In Advances in intelligent systems and computing (pp. 216-227). https://doi.org/10.1007/978-
3-030-68080-0_16

Lu, J., Schmidt, M., Lee, M., & Huang, R. (2022). Usability research in educational technology: a state-
of-the-art systematic review. Educational Technology Research and Development, 70(6), 1951—
1992. https://doi.org/10.1007/s11423-022-10152-6

Mangarin, R. A., & Climaco, J. L. T. (2024). Exploring Contributing Factors on Poor digital literacy of
Students: A review of Existing studies. International Journal of Research and Innovation in Applied

Science, IX(IX), 582-588. https://doi.org/10.51584/ijrias.2024.909051

Magbool, B., & Herold, S. (2023). Potential effectiveness and efficiency issues in usability evaluation within
digital health: A systematic literature review. Journal of Systems and Software, 208, 111881.
https://doi.org/10.1016/}.jss.2023.111881

Marcuta, C. (2024, November 27). How to leverage user feedback for effective iterative design processes.
MoldStud - Custom Software Development Company. https://moldstud.com/articles/p-
leveraging-user-feedback-for-iterative-design-processes

McKenney, S., & Reeves, T. C. (2020). Educational design research: Portraying, conducting, and enhancing
productive scholarship. Medical Education, 55(1), 82-92. https://doi.org/10.1111/medu.14280

Mendez, R. (2023). Instructional Competencies of Technology and Livelihood Education Teachers in Sta.
Cruz District, Sta. Cruz, Zambales. https://ejournals.ph/article.php?id=21514

Mhlongo, S., Mbatha, K., Ramatsetse, B., & Dlamini, R. (2023). Challenges, opportunities, and prospects
of adopting and using smart digital technologies in learning environments: An iterative review.

Heliyon, 9(6), e16348. https://doi.org/10.1016/j.heliyon.2023.e16348

Miah, M. (2024). Digital inequality: the digital divide and educational outcomes. ResearchGate. https://
www.researchgate.net/publication/379258768 Digital Inequality The Digital Divide and
Educational Outcomes

Miras, S., Ruiz-Banuls, M., Gomez-Trigueros, I. M., & Mateo-Guillen, C. (2023, September 29).
Implications of the digital divide: A systematic review of its impact in the educational field. Miras
| Journal of Technology and Science Education. https://www.jotse.org/index.php/jotse/article/
view/2249/777

Mobhan, V. (2024, April 2). Availability vs Durability vs Reliability vs Resilience vs Fault Tolerance. DataCore
Software.  https://www.datacore.com/blog/availability-durability-reliability-resilience-fault-
tolerance/

Mutawa, A., Muttawa, J. a. K. A., & Sruthi, S. (2023). The effectiveness of using H5P for undergraduate
students in the asynchronous distance learning environment. Applied Sciences, 13(8), 4983.

https://doi.org/10.3390/app 13084983

Navasca, R. I. (2020). LET Readiness of Technology and Livelihood Education (TLE) Pre-Service Teachers
in DMMMSU NLUC: Basis for a LET Review material in TLE. https://ejournals.ph/article.
php?id=23601

Nawaiseh, A. J. A. (2023). Evaluating software quality in E-Learning system by using the Analytical Hierarchy
Process (AHP) approach. In Studies in computational intelligence (pp. 365-387). https://doi.
org/10.1007/978-3-031-12382-5_20

176


https://doi.org/10.17509/ijomr.v5i1.81387
https://doi.org/10.59668/378.10330
https://doi.org/10.59668/378.10330
https://doi.org/10.1007/978-3-030-68080-0_16
https://doi.org/10.1007/978-3-030-68080-0_16
https://doi.org/10.1007/s11423-022-10152-6
https://doi.org/10.51584/ijrias.2024.909051
https://doi.org/10.1016/j.jss.2023.111881
https://moldstud.com/articles/p-leveraging-user-feedback-for-iterative-design-processes
https://moldstud.com/articles/p-leveraging-user-feedback-for-iterative-design-processes
https://doi.org/10.1111/medu.14280
https://ejournals.ph/article.php?id=21514
https://doi.org/10.1016/j.heliyon.2023.e16348
https://www.researchgate.net/publication/379258768_Digital_Inequality_The_Digital_Divide_and_Educational_Outcomes
https://www.researchgate.net/publication/379258768_Digital_Inequality_The_Digital_Divide_and_Educational_Outcomes
https://www.researchgate.net/publication/379258768_Digital_Inequality_The_Digital_Divide_and_Educational_Outcomes
https://www.jotse.org/index.php/jotse/article/view/2249/777
https://www.jotse.org/index.php/jotse/article/view/2249/777
https://www.datacore.com/blog/availability-durability-reliability-resilience-fault-tolerance/
https://www.datacore.com/blog/availability-durability-reliability-resilience-fault-tolerance/
https://doi.org/10.3390/app13084983
https://ejournals.ph/article.php?id=23601
https://ejournals.ph/article.php?id=23601
https://doi.org/10.1007/978-3-031-12382-5_20
https://doi.org/10.1007/978-3-031-12382-5_20

Niedermaier, S., Zelenik, T., Heisse, S., & Wagner, S. (2021). Evaluate and control service and transaction
dependability of complex IoT systems. Software Quality Journal, 30(2), 337-366. https://doi.
org/10.1007/s11219-021-09556-z

Nomensa. (2023, November 14). 10 common usability problems with websites. Nomensa. https://www.
nomensa.com/blog/10-common-usability-problems-with-websites/

Noutcha, M., & Kieffer, S. (2024). Blended Learning Based on H5P Interactive Exercises: Insights from a
Case Study. In Lecture notes in computer science (pp. 214-233). https://doi.org/10.1007/978-3-
031-61672-3 14

Panda, S., & Kaur, N. (2023, November 21). Enhancing User Experience and Accessibility in Digital
Libraries through Emerging Technologies. https://papers.ssrn.com/sol3/papers.cfm?abstract
id=4645610

Pandita, A., & Kiran, R. (2023). The technology interface and student engagement are significant stimuli in
sustainable student satisfaction. Sustainability, 15(10), 7923. https://doi.org/10.3390/su15107923

Paz, S. J., Cobrador, M. M., & Pendon, J. P. (2024, December 31). Improving Licensure exam performance:
The impact of In-House Review sessions for NDMU Pre-Service Teachers. https://dergipark.org.
tr/en/pub/jtee/issue/89630/1510467

Pecson, R., & Sarmiento, J. (2025). Integrating 21st-Century Skills into Instructional Materials for
Sustainable Education. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.5273477

Peters-Burton, E. E., Tran, H. H., & Miller, B. (2023). Design-Based Research as Professional Development:
Outcomes of Teacher Participation in the Development of the Science Practices Innovation
Notebook (SPIN). Journal of Science Teacher Education, 35(3), 221-242. https://doi.org/10.10
80/1046560x.2023.2242665

Petersen, K., Wohlin, C., & Baca, D. (2009). The waterfall model in Large-Scale development. In Lecture
notes in business information processing (pp. 386—400). https://doi.org/10.1007/978-3-642-
02152-7 29

Radovic, S., Seidel, N., Menze, D., & Kasakowskij, R. (2024). Investigating the effects of different levels
of students’ regulation support on learning process and outcome: In search of the optimal level
of support for self-regulated learning. Computers & Education, 215, 105041. https://doi.
org/10.1016/j.compedu.2024.105041

Rafanan, R. J., De Guzman, C. Y., & Rogayan, D. J. (2020). Pursuing STEM Careers: Perspectives of Senior
High School students. Participatory Educational Research, 7(3), 38—58. https://doi.org/10.17275/
per.20.34.7.3

Rahadiani, P, Kekalih, A., & Krisnamurti, D. G. B. (2023). Use of H5P interactive learning content in
a self-paced MOOC for learning activity preferences and acceptance in an Indonesian medical
elective module. African Journal of Science Technology Innovation and Development, 15(7),

844-851. https://doi.org/10.1080/20421338.2023.2209482

Rahmi, U., Fajri, B. R., & Azrul, A. (2024). Effectiveness of Interactive Content with H5P for Moodle-
Learning Management System in Blended Learning. Journal of Learning for Development, 11(1),

66-81. https://doi.org/10.56059/j14d.v11i1.1135

Raslan, M. H. D. D. T. N. E. (2024, February 20). EVALUATING QUALITY FOR ORACLE ERP HCM
IMPLEMENTATION USING ISO 9126. https://machineintelligenceresearchs.com/index.
php/mir/article/view/41

Rezek, P, & Zvanut, B. (2025). Enhancing crisis response efficiency through ICT: A Delphi study on
operational and decision-making improvements in mass casualty incidents. Sustainable Futures,

10, 101259. https://doi.org/10.1016/j.sftr.2025.101259

Rice, M. E, & Ortiz, K. R. (2021). Evaluating digital instructional materials for K-12 online and blended
learning. TechTrends, 65(6), 977-992. https://doi.org/10.1007/s11528-021-00671-z

177


https://doi.org/10.1007/s11219-021-09556-z
https://doi.org/10.1007/s11219-021-09556-z
https://www.nomensa.com/blog/10-common-usability-problems-with-websites/
https://www.nomensa.com/blog/10-common-usability-problems-with-websites/
https://doi.org/10.1007/978-3-031-61672-3_14
https://doi.org/10.1007/978-3-031-61672-3_14
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4645610
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4645610
https://doi.org/10.3390/su15107923
https://dergipark.org.tr/en/pub/jtee/issue/89630/1510467
https://dergipark.org.tr/en/pub/jtee/issue/89630/1510467
https://doi.org/10.2139/ssrn.5273477
https://doi.org/10.1080/1046560x.2023.2242665
https://doi.org/10.1080/1046560x.2023.2242665
https://doi.org/10.1007/978-3-642-02152-7_29
https://doi.org/10.1007/978-3-642-02152-7_29
https://doi.org/10.1016/j.compedu.2024.105041
https://doi.org/10.1016/j.compedu.2024.105041
https://doi.org/10.17275/per.20.34.7.3
https://doi.org/10.17275/per.20.34.7.3
https://doi.org/10.1080/20421338.2023.2209482
https://doi.org/10.56059/jl4d.v11i1.1135
https://machineintelligenceresearchs.com/index.php/mir/article/view/41
https://machineintelligenceresearchs.com/index.php/mir/article/view/41
https://doi.org/10.1007/s11528-021-00671-z

Richardson, J. C., Maeda, Y., Lv, ., & Caskurlu, S. (2017). Social presence in relation to students’ satisfaction
and learning in the online environment: A meta-analysis. Computers in Human Behavior, 71,

402-417. https://doi.org/10.1016/j.chb.2017.02.001

Riza, L. S., Hasanah, L. N., Putri, A. H., Budiman, B., Safitri, E, Putri, L. A., Hayati, N., Solihah, 2. A.,
& Samah, K. a. . A. (2023). Educational technology using multimedia in science learning: A
systematic review. Bulletin of Social Informatics Theory and Application, 7(2), 163-181. https://
doi.org/10.31763/businta.v7i2.661

Rizvi, S., Rienties, B., & Khoja, S. A. (2019). The role of demographics in online learning; A decision
tree based approach. Computers & Education, 137, 32-47. https://doi.org/10.1016/].
compedu.2019.04.001

Rogers, S. (2025, October 13). A look at virtual learning advantages and disadvantages. GetApp. https://

www.getapp.com/resources/virtual-learning-advantages-and-disadvantages/

Rosal, H. C. O. (2024). Narratives of Technology and Livelihood Education Teachers in the Use of
Authentic Assessment. Journal of Education, Learning, and Management, 1(2), 27-40. https://
doi.org/10.69739/jelm.v1i2.173

Ross, B., Chase, A., Robbie, D., Oates, G., & Absalom, Y. (2018). Adaptive quizzes to increase motivation,
engagement and learning outcomes in a first year accounting unit. International Journal of

Educational Technology in Higher Education, 15(1). https://doi.org/10.1186/s41239-018-0113-2

Sani, A., Fadhilah, J., Sahi, M., Andrianingsih, A., Sumarsono, S., & Subiyakto, A. (2024). Evaluating
Usability of a Digital Learning Website Using ISO/IEC 9126—4. 2024 12th International
Conference on Cyber and IT Service Management (CITSM), 1-6. https://doi.org/10.1109/
citsm64103.2024.10775493

Sciforce. (2024, October 13). Learn and Win with Gamification in Education on an Interactive Platform.
Medium; Sciforce. https://medium.com/sciforce/learn-and-win-with-gamification-in-education-
on-an-interactive-platform-447a3e4f779

Scott, E. E., Wenderoth, M. P, & Doherty, J. H. (2020). Design-Based Research: A methodology to extend
and enrich biology education research. CBE—Life Sciences Education, 19(3), es11. https://doi.
org/10.1187/cbe.19-11-0245

Scurr, C. (2025). Faculty Education on Academic Integrity: A Micro-Credential Approach. Ethics and
Integrity in Educational Contexts, 79—100. https://doi.org/10.1007/978-3-031-90091-4_5

Sim, J. S. E., & Ismail, H. H. (2023). Using Digital Tools in Teaching and Learning English: Delving into
English Language Teachers’ Perspectives. Creative Education, 14(10), 2021-2036. https://doi.
org/10.4236/ce.2023.1410129

Siyam, Y., Siyam, N., Hussain, M., & Alqaryouti, O. (2025). Evaluating technology integration in education:
a framework for professional development. Discover Education, 4(1). https://doi.org/10.1007/
$44217-025-00448-z

Skulmowski, A., & Xu, K. M. (2021). Understanding Cognitive Load in Digital and Online Learning: a
New Perspective on Extraneous Cognitive Load. Educational Psychology Review, 34(1), 171-196.
https://doi.org/10.1007/s10648-021-09624-7

Stollman, S., Meirink, ]J., Westenberg, M., & Van Diriel, J. (2021). Teachers’ Interactive Cognitions of
Differentiated Instruction: An exploration in regular and talent development lessons. Journal for

the Education of the Gifted, 44(2), 201-222. https://doi.org/10.1177/01623532211001440

Team, W. (2023, November 22). The 5 fundamental training evaluation models: pros, cons, and how they
work. The Change Management Blog. https://change.walkme.com/training-evaluation-models/

Technology in education - 2023 GEM Report. (2023, November 8). 2023 GEM Report. https://gem-
report-2023.unesco.org/technology-in-education/

178


https://doi.org/10.1016/j.chb.2017.02.001
https://doi.org/10.31763/businta.v7i2.661
https://doi.org/10.31763/businta.v7i2.661
https://doi.org/10.1016/j.compedu.2019.04.001
https://doi.org/10.1016/j.compedu.2019.04.001
https://doi.org/10.69739/jelm.v1i2.173
https://doi.org/10.69739/jelm.v1i2.173
https://doi.org/10.1186/s41239-018-0113-2
https://doi.org/10.1109/citsm64103.2024.10775493
https://doi.org/10.1109/citsm64103.2024.10775493
https://doi.org/10.1187/cbe.19-11-0245
https://doi.org/10.1187/cbe.19-11-0245
https://doi.org/10.1007/978-3-031-90091-4_5
https://doi.org/10.4236/ce.2023.1410129
https://doi.org/10.4236/ce.2023.1410129
https://doi.org/10.1007/s44217-025-00448-z
https://doi.org/10.1007/s44217-025-00448-z
https://doi.org/10.1007/s10648-021-09624-7
https://doi.org/10.1177/01623532211001440
https://change.walkme.com/training-evaluation-models/
https://gem-report-2023.unesco.org/technology-in-education/
https://gem-report-2023.unesco.org/technology-in-education/

Tondeur, J., Van Braak, J., Ertmer, P. A., & Ottenbreit-Leftwich, A. (2016). Understanding the relationship
between teachers’ pedagogical beliefs and technology use in education: a systematic review of
qualitative evidence. Educational Technology Research and Development, 65(3), 555-575.
https://doi.org/10.1007/s11423-016-9481-2

Umutlu, D. (2022). TPACK leveraged: A redesigned online educational technology course for STEM
preservice teachers. Australasian Journal of Educational Technology, 99-116. https://doi.
org/10.14742/ajet.4773

UXtweak. (2023, August 11). ISO 9126 | UX Glossary | UXTweak. Guides - Learn User Testing & UX
Research | UXtweak. https://www.uxtweak.com/ux-glossary/iso-9126/

Vreuls, J., Van Der Klink, M., Koeslag-Kreunen, M., Stoyanov, S., Boshuizen, H., & Nieuwenhuis, L.
(2023). Responsive curriculum development: which factors support breaking through institutional
barriers? Journal of Vocational Education and Training, 1-29. https://doi.org/10.1080/13636820.
2023.2270470

Vygotsky, Lev (1978). Mind in Society. London: Harvard University Press. Rahmi, U., Fajri, B. R., & Azrul,
A. (2024).

Widiyanto, W. W., & Waulandari, S. (2020). Accuracy Implementation of Medical Record Management
Information System with Waterfall Design System and ISO 9126. Asian Journal of Research in
Computer Science, 36—45. https://doi.org/10.9734/ajrcos/2020/v6i230156

Williams, B. (2024, September 11). Iterative coding in Qualitative Research: What you need to know.
Insight7 - Al Tool for Interview Analysis & Market Research. https://insight7.i0/iterative-coding-
in-qualitative-research-what-you-need-to-know/

Woods, K. D. (2020). Teacher Technology Efficacy: The relationship among generation, gender, and subject
area of secondary teachers. Scholars Crossing. https://digitalcommons.liberty.edu/doctoral/2538/

Younas, M., Jawawi, D. N., Ghani, 1., Fries, T., & Kazmi, R. (2018). Agile development in the cloud
computing environment: A systematic review. Information and Software Technology, 103, 142—

158. https://doi.org/10.1016/j.infsof.2018.06.014

Young, N. (2024, March 22). What is H5P? Unveiling the Power of Interactive Learning Tools. Teachfloor.
https://www.teachfloor.com/elearning-glossary/what-is-hSp

Zavgorodniy, A. (2025, May 7). ISO 25010: Enhancing our software quality Management Process -
HW.Tech. HW.Tech. https://tech.helpware.com/blog/iso-25010-enhancing-our-software-
quality-management-process

Zhong, Z., & Juwaheer, S. (2024). Digital competence development in TVET with a competency-based
whole-institution approach. Deleted Journal, 1(2). https://doi.org/10.54844/vte.2024.0591

179


https://doi.org/10.1007/s11423-016-9481-2
https://doi.org/10.14742/ajet.4773
https://doi.org/10.14742/ajet.4773
https://www.uxtweak.com/ux-glossary/iso-9126/
https://doi.org/10.1080/13636820.2023.2270470
https://doi.org/10.1080/13636820.2023.2270470
https://doi.org/10.9734/ajrcos/2020/v6i230156
https://insight7.io/iterative-coding-in-qualitative-research-what-you-need-to-know/
https://insight7.io/iterative-coding-in-qualitative-research-what-you-need-to-know/
https://digitalcommons.liberty.edu/doctoral/2538/
https://doi.org/10.1016/j.infsof.2018.06.014
https://www.teachfloor.com/elearning-glossary/what-is-h5p
https://tech.helpware.com/blog/iso-25010-enhancing-our-software-quality-management-process
https://tech.helpware.com/blog/iso-25010-enhancing-our-software-quality-management-process
https://doi.org/10.54844/vte.2024.0591

	_Hlk232676423
	_Hlk232676466
	_Hlk232676537

