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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, efficiency, 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 (χ² 
= 12.90, p = .025) and students (χ² = 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 (HTML5 
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). 
H5P 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 official 
Moodle-based Learning Management System, e-RTU, 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 (Børte & 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. (Maqbool & 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 adaptability 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.

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.

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 instrument’s 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 3

4–10 years 10

11–20 years 5

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

Characteristics Mean Verbal 
Interpretation

Functionality

The system performs the tasks required.

The system has yielded the expected result.

The system interacts with another system.

3.86 SA

3.91 SA

3.82 SA

Overall Mean 3.86 SA

Reliability

Most of the faults in the system have been eliminated over time.

The system is capable of handling errors.

The system resumes working and restore lost data after failure.

3.59 SA

3.64 SA

3.55 SA

Overall Mean 3.59 SA

Usability

The user comprehends how to use the system easily.

The user learns to use the system easily.

The user uses the system without much effort.

The interface looks good.

3.86 SA

3.82 SA

3.86 SA

3.77 SA

Overall Mean 3.83 SA

Efficiency

The system quickly responds.

The system utilizes resources efficiently.

3.64 SA

3.68 SA

Overall Mean 3.66 SA

Maintainability

The system faults can be easily diagnosed.

The system can be easily modified.

The system continues functioning if changes are made.

The system can be tested easily.

3.64 SA

3.68 SA

3.77 SA

3.68 SA

Overall Mean 3.69 SA

Portability

The system can be moved to other environments.

The system can be installed easily.

The system complies with portability standards.

The system can easily replace other software.

3.64 SA

3.73 SA

4.00 SA

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.
Overall, 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

Characteristics Mean Verbal 
Interpretation

Functionality

The system performs the tasks required.

The system has yielded the expected result.

The system interacts with another system.

3.81 SA

3.93 SA

3.87 SA

Overall Mean 3.87 SA

Reliability

Most of the faults in the system have been eliminated over time.

The system is capable of handling errors.

The system resumes working and restore lost data after failure.

3.56 SA

3.86 SA

3.56 SA

Overall Mean 3.66 SA

Usability

The user comprehends how to use the system easily.

The user learns to use the system easily.

The user uses the system without much effort.

The interface looks good.

3.91 SA

3.75 SA

3.85 SA

3.85 SA

Overall Mean 3.84 SA

Efficiency

The system quickly responds.

The system utilizes resources efficiently.

3.72 SA

3.66 SA

Overall Mean 3.69 SA

Portability

The system can be moved to other environments.

The system can be installed easily.

3.69 SA

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 χ² df p

Friedman Test 12.9 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, χ² = 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 χ² 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, χ² = 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 χ² df p-value ε² (Effect Size)

Functionality 1.165 2 .558 0.0555

Reliability 2.434 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 (ε² = 0.2492), suggesting a potential trend worth further exploration. 
Similarly, Efficiency (p = .149) showed a moderate effect size (ε² = 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 Efficiency 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 χ² Df p-value ε² (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, χ²(3) = 7.956, p = .047, with a large 
effect size (ε² = 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 (ε² = 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 χ² df p-value ε² (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 (ε²) 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 
help reinforce student mastery.”

Add more practice items covering varied difficulty levels to 
enhance content mastery.

“Please include video explanations for challenging 
topics to support classroom instruction.”

Integrate short, topic-specific video tutorials to assist in 
clarifying complex concepts.

“Some parts may need clearer instructions for student 
navigation.”

Review and refine instructional prompts to improve user 
orientation and reduce confusion.

“More examples could be added for each concept.” Provide additional worked-out examples to enhance depth of 
understanding and application.

“Activities are helpful, but more variety would make it 
better.”

Diversify interactive formats (e.g., drag-and-drop, timelines, 
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.” Improve interface navigation with intuitive controls and 
better placement of navigation buttons.

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

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

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

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

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

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

“Fullscreen mode doesn’t seem to be working properly.” Fix technical issues related to display or full screen 
responsiveness in the platform.

“The navigation could be more intuitive.” Simplify the layout and improve user flow for more seamless 
interaction with the content.

“Transitions between slides/questions could be 
smoother.”

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

“Provide a summary section at the end.” Add end-of-module summaries to reinforce key points and 
allow for self-reflection.

“Include a timer for self-paced quizzes.” Integrate an optional timer feature to promote time 
management and exam readiness.

“Introduce different difficulty levels for quizzes.” Add layered question sets or adaptive quizzes to suit diverse 
student proficiency levels.

“Add a leaderboard to motivate through friendly 
competition.”

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

“Include a summary of common mistakes at the end.” Offer feedback on frequently missed items to support error-
based learning.

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

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

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

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-RTU 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 (χ² = 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 
(χ² = 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, ε² = 0.2492) and Efficiency (p = .149, ε² = 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, ε² = 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, ε² = 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. (Marcuța, 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-report instruments, 
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.
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