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[bookmark: _Toc197091867]Abstract

This project investigates the design, development, and evaluation of EduFusion, a science education mobile app aimed at improving knowledge retention among Generation Z learners. The app integrates short-form video content with interactive quizzes and gamification features which offers a dynamic learning experience tailored to modern digital consumption habits. A mixed-methods evaluation approach which combined quantitative testing such as pre- and post-test comparisons and with qualitative user feedback, was used to assess the app’s effectiveness. Comparative A/B testing between a non-interactive version (App A) and the gamified version (App B) demonstrated that interactive, gamified learning significantly enhances both engagement and knowledge retention. The results highlight the potential of microlearning and gamification in shaping the future of digital education.
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[bookmark: _Toc197091868]Chapter 1: Introduction
[bookmark: _Toc197091869]1.1 Background
The growing use of smartphones and mobile applications has transformed how education is delivered, particularly to Generation Z. Generation Z learners, who are digital natives, have shorter attention spans and prefer interactive, visually appealing, and bite-sized content. This project aims to address these learning behaviours by developing a hybrid mobile application that provides short-form science education. The app applies microlearning principles to improve knowledge retention while taking into consideration the target audience's digital habits. TikTok and Instagram have demonstrated how short videos can effectively convey complex information. The application's goal is to provide an engaging and effective science learning experience by combining these traditional methods and techniques with gamification and interactive features.
[bookmark: _Toc197091870]1.2 Problem Statement
The current education system frequently fails to meet the preferences and needs of Generation Z students. Traditional long-form content struggles to maintain people's attention, resulting in low engagement and knowledge retention. Furthermore, educational mobile apps often prioritise functionality over educational design. This study investigates how a hybrid mobile application with short-form content and gamification can increase Gen Z students' engagement and retention of scientific principles.
[bookmark: _Toc197091871]1.3 Hypothesis
Short-form educational content and gamification in a hybrid mobile application will significantly increase user engagement and knowledge retention in science education among Gen Z learners when compared to traditional long-form content.
[bookmark: _Toc197091872]1.4 Aim
To create and launch a hybrid mobile application that uses short-form educational content and gamification to help Gen Z students retain science knowledge.
[bookmark: _Toc197091873]1.5 Objectives
1. Investigate Generation Z students' learning preferences and challenges in science education.

2. Develop a hybrid mobile app that features engaging short-form science content.

3. Use gamification elements such as quizzes and progress tracking to boost user engagement.

4. To evaluate the application's effectiveness in improving knowledge retention through user 
testing.

5. Evaluate the benefits and drawbacks of short-form content in science education.
[bookmark: _Toc197091874]1.6 Scope
This project will create and implement a hybrid mobile application that delivers concise, science-based educational content. The app is geared towards Generation Z learners (ages 18-22) and emphasises the use of short videos, quizzes, and gamification features to boost engagement and retention.
[bookmark: _Toc197091875]1.7 Justification 
The implementation of a science educational hybrid mobile application tailored for Generation Z (Gen Z), using short-form content, is justified by the need to align educational strategies with the evolving learning habits of younger generations. These digital natives have grown up in an era dominated by smartphones, social media, and short-form content platforms, significantly shaping their consumption preferences and learning styles. To ensure that educational tools remain relevant and effective, it is essential to adopt these preferences while maintaining the quality and rigour of traditional science education.

Micro Learning: Microlearning is an effective educational approach that uses short, time-limited web-based activities (Singh, 2014). According to Giurgiu (2017), these short learning activities should function independently but also build upon one another, allowing learners to integrate the information into a broader context. This balance between independent tasks and cumulative learning helps learners grasp concepts more effectively while engaging with short, focused content.
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[bookmark: _Toc197091981]Figure 1: Mark Trend before TikTok Usage
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[bookmark: _Toc197091982]Figure 2: Mark Trend after TikTok Usage
Figure 1 in Asif et al. (2023) illustrates after an hour of TikTok usage the marks the students get are the baseline. Figure 2 in Asif et al. (2023) illustrates the students were given 2 hours to scroll on the app and when they took the test the younger cohort got a slightly positive mark increase whereas the older cohort had a slight negative mark decrease. This proves to us that applications such as TikTok and Instagram reels can negatively affect academic performance.
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[bookmark: _Toc197091983]Figure 3: Comparison of Traditional e-learning and micro-learning
Figure 3 in Javorcik, Kostolanyova & Havlaskova (2024) shows us how traditional and microlearning works and compares the steps. The top half shows how traditional learning progresses through a continuous course which covers multiple topics all at once which then ends with a test and a certificate. The bottom half shows how microlearning advances through small and more focused learning units with a test for each topic. Which then also ends with a final certificate. The graph emphasises that microlearning provides frequent opportunities for progress and shows that the learning journey is also more interactive and manageable.
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[bookmark: _Toc197091984]Figure 4:Ebbinghaus forgetting curve
Figure 4 shows the Ebbinghaus forgetting curve which illustrates how newly learned information rapidly fades from memory unless it is regularly reviewed. The grey curve represents this natural memory decay, while the blue curve demonstrates how repeated reviews can strengthen retention over time. To counteract this decline, the use of active recall such as quizzes promotes deeper cognitive engagement by encouraging the brain to retrieve and reinforce memory pathways. This aligns with the principles of digital learning, which emphasise short, engaging bursts of content followed by reinforcement activities to sustain attention and improve knowledge retention (Bersin, 2017). In the application, this strategy would be adopted by pairing short videos with quizzes to enhance learning effectiveness and retention.

Attention span refers to how long a person can focus without becoming distracted. In educational apps, it’s crucial to design content that engages users and promotes retention. Gen Z, with an average attention span of 8 seconds (Williams, 2019), often multitasks, reducing their ability to focus (Seemiller & Grace, 2016). To address this, the content should be short and to the point. Gen Z prefers brief videos over longer ones (Wotapka, 2017), which is why the proposed app will feature 30-second concise videos to maintain engagement.

The rise of mobile devices has contributed to the global growth of educational mobile applications which offered new ways for students to access and interact with content (Chang et al., 2018; Kearney et al., 2020). Research suggests that mobile devices help students engage more deeply with learning materials and increase their confidence as learners (Gikas & Grant, 2013; Heath et al., 2005). Features such as dynamic quizzes, videos, and engagement loops have shown success in enriching the student experience and promoting active learning (Oates et al., 2016). These findings highlight the potential of well-designed mobile apps to support more flexible, accessible, and interactive education.

Users frequently highlight the gamification elements in free educational apps, noting the pleasure, enjoyment, and surprise these features bring to learning. By incorporating gamification, visual elements, and animations, these apps make learning both productive and enjoyable. As a result, learners engage with educational content in a way that feels rewarding rather than pressured, allowing them to absorb knowledge more willingly. (Dastane, Fandos-Roig & Sánchez-García, 2023)
[bookmark: _Toc197091876]1.8 Overview of Report
The Report is divided into the following chapters:
Chapter 1: Introduction - This chapter will introduce the project with its aims and objectives and a background on the subject. 

Chapter 2: Literature Review - Presents current research on Gen Z educational needs, mobile learning, short-form content, gamification, and hybrid apps. It focuses on challenges, emerging trends, and research gaps.

Chapter 3: Research Methodologies - Outlines the research methods and approaches used to evaluate the effectiveness of short-form content and hybrid educational applications. Focuses on data collection, testing, and analysis techniques.

Chapter 4: Propose Model – Outlines the dual-app framework, comparing a passive learning app (App A) with an interactive gamified app (App B). It covers feature integration, evaluation metrics, and implementation strategies, detailing the technologies and methodologies used to develop and test both apps.

Chapter 5: Design, Implementation and Testing - Covers the app’s development process, feature implementation, user interface design, and use of the Agile methodology. It also includes manual testing carried out during the development phase to ensure functional stability and user readiness.

Chapter 6: Evaluation - Presents the evaluation process, including participant testing, pre- and post-test analysis, and feedback. The chapter compares App A and App B to determine the effectiveness of gamified learning and user engagement through data-driven results.

Chapter 7: Conclusion - Summarises the research findings and contributions, emphasising the app's relevance to Gen Z audiences. It also makes recommendations and identifies potential future work.

Chapter 8: References - Lists all sources and references used in the report in Harvard referencing style.

Chapter 9: Appendices - Contain additional resources such as raw data, survey questions, additional charts, and supporting documentation.
[bookmark: OLE_LINK1]
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[bookmark: _Toc185267866][bookmark: _Toc197091878]2.1 Gen Z And Educational Needs
Generation Z who are often referred to as “digital natives" grew up immersed in technology which shaped unique learning styles and expectations. They tend to favor self-directed, visual, and interactive learning experiences, which has challenged traditional educational methods (Moore et al., 2017; Bucăța, 2023). This generation is highly adaptable and creative, often excelling in multitasking and collaborative environments (Velički & Velički, 2016). However, they prefer fast and easily accessible content which has led to concerns about reduced attention spans (Alruthaya et al., 2021). Educators must therefore rethink conventional teaching strategies to better engage Generation Z, emphasising flexibility, interactivity, and the integration of digital tools into learning (Moore et al., 2017).

Generation Z, having grown up with digital technology, demonstrates distinct learning characteristics that influence their engagement with educational apps. They prefer interactive and visually appealing teaching methods, such as lectures with audience response clickers, to traditional methods like assigned reading (Hampton et al., 2019). Gen Z students prioritise skill development and prefer a mix of innovative lectures, simulations, videos, and case studies (Hampton et al., 2019). Sanalan and Taşlıbeyaz (2020) found that students prefer collaborative work and multitasking, as well as flexible learning environments with online discussions and access to materials outside of the classroom. User preferences are important in engaging with online learning because personalised content delivery based on individual preferences can boost motivation (Ilin, 2021). The incorporation of digital technologies into higher education has transformed learning experiences for Generation Z, necessitating a thorough understanding of their unique features to optimise educational outcomes (Ali Alruthaya et al., 2021).

[bookmark: _Toc185267867][bookmark: _Toc197091879]2.2 Mobile Learning and Its Impact on Education
Mobile learning provides numerous educational benefits, including time and location flexibility, increased motivation, and improved collaboration (Mehdipour & Zerehkafi, 2013; Dias & Victor, 2017). It allows for immediate access to resources and supports both formal and informal learning environments (Sattler et al., 2010). However, implementing mobile learning is not without its challenges. These include adequate training and support for teachers and students, potential interface issues, and infrastructure concerns (Dias & Victor, 2017; Sattler et al., 2010). Cost and cultural differences can also be barriers to adoption (Sattler et al., 2010). Despite these challenges, mobile learning has the potential to transform education by providing learner-centred content and meeting a variety of learning needs (Ally, 2013; Mehdipour and Zerehkafi, 2013). Notebooks, tablets, and smartphones are popular mobile learning devices due to their low cost and wide range of applications. Overall, mobile learning appears to be a promising avenue for providing flexible and accessible learning experiences in today's digital world.

Mobile learning provides numerous educational benefits, including flexibility, accessibility, and learner-centred content (Mehdipour & Zerehkafi, 2013). However, several barriers prevent its effective implementation. (Khaddage & Hernández Cosío, 2014) Identify technical limitations, a lack of infrastructure, and the need for proper integration into the curriculum. Emotional and motivational barriers also present difficulties, especially for adult literacy learners (Palalas & Wark, 2017). To address these concerns, educational app design should prioritise three key principles: mobility, learner-determined features, and context (Palalas and Wark, 2017). Additionally, institutions and educators must consider the readiness of learners and instructors, as well as appropriate learning management and support systems (Sophonhiranrak, 2021). Understanding barriers and implementing targeted solutions can improve mobile learning integration in higher education, leading to better learning outcomes (Sophonhiranrak, 2021; Khaddage & Hernández Cosío, 2014).

Mobile learning implementation presents numerous challenges across educational institutions. Common barriers include technological issues such as inadequate infrastructure, a lack of appropriate devices, and limited storage capacity (Shonola & Joy, 2014; Andrawes & Asstt Prof, 2011).

[bookmark: _Toc185267868][bookmark: _Toc197091880]2.3 Short-Form Content in Education
Short-form content in education refers to brief, engaging materials that aim to capture students' attention and improve learning outcomes. This format includes YouTube music clips for teaching phonetics (Safir, 2022) and short videos under 60 seconds used in biology education (Lê Ngọc Minh Thư et al., 2024). Short-form content has grown in popularity because it can reduce boredom and increase student engagement when compared to traditional teaching methods (Safir, 2022). According to research, breaking down long-form online learning modules into smaller chunks increases completion rates and improves learning outcomes (Mendez-Carbajo & Wolla, 2019). While short-form content provides advantages such as increased communication opportunities and ease of content creation, there are concerns about the possibility of shallow communication and the production of "poor images" with limited depth (Kim et al., 2021). Short-form content can effectively promote educational subjects on social media platforms (Lê Ngọc Minh Thư et al., 2024).

Recent research indicates that short-form content on platforms such as TikTok can effectively improve learning, particularly for Gen Z students. TikTok's brief video format is consistent with nano-learning principles, breaking down complex topics into manageable chunks (Mariappan, 2024). This approach has demonstrated promise in a variety of educational settings, including English language teaching (Wijaya et al., 2023) and strategic management (Middleton, 2022). The platform's popularity among younger users makes it a desirable tool for educators looking to engage this demographic (Dasoo, 2022). To maximise effectiveness, educational content on TikTok should follow the principles of the Cognitive Theory of Multimedia Learning to reduce cognitive load (Wijaya et al., 2023). While challenges exist, the potential benefits of incorporating TikTok into educational strategies are significant, providing a novel approach to teaching and learning in the digital age (Middleton, 2022; Mariappan, 2024).

People learn best through a combination of words and images. Instead of relying solely on one channel, instructional designers should incorporate both words (text or narration) and visuals (images, animations, or videos). Presenting information in multiple formats allows learners to process and integrate information more effectively.

Short-form content provides several benefits in education. When long-form online learning modules are broken down into shorter segments, completion rates increase and pre-test to post-test scores improve statistically significantly (Mendez-Carbajo and Wolla, 2019). Short-form videos, especially those under 60 seconds, are gaining popularity on social media and are being studied as effective teaching tools to enhance student engagement (Lê Ngọc Minh Thư et al., 2024). Using YouTube music clips as short-form content in phonetics education led to improved student performance and interest in the subject (Safir, 2022). 
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[bookmark: _Toc197091985]Figure 5: Zufic Study
Figure 5 shows a study comparing short (13:27 minutes) and very short (0:27 to 2:59 minutes) videos in primary school informatics classes found that video length influences learning effectiveness (Zufic & Bodiš, 2023). These results suggest that short-form content can improve student engagement, learning outcomes, and retention in a variety of educational settings.
[bookmark: _Toc185267869][bookmark: _Toc197091881]2.4 Retention in Educational Apps
Research shows that cognitive theories such as spaced repetition and active recall, as well as gamification and feedback, can significantly improve knowledge retention in educational apps. Spaced repetition learning (SRL) and active recall have been shown to improve long-term retention in medical and dental education when compared to traditional lecture-based learning (LBL) (Marinelli et al., 2022; Nadakkavukaran Santhosh et al., 2024). Mobile flashcard applications that use SRL have shown superior knowledge retention among dental students (Nadakkavukaran Santhosh et al., 2024). Gamification of educational activities has also been shown to improve knowledge retention in secondary and tertiary education (Putz et al., 2020). Furthermore, incorporating visual cues and detailed feedback into educational games can improve student learning and information retention in online settings (Zeglen, 2018). These findings indicate that incorporating these cognitive theories and features into educational apps can improve learning outcomes and knowledge retention across a variety of educational contexts.

Short-form learning has demonstrated promising results in terms of student engagement and knowledge retention. Multimedia learning tools can significantly reduce learning time for undergraduate students while maintaining knowledge retention (Steedman et al., 2012). According to Mendez-Carbajo and Wolla (2019), breaking down long-form content into shorter modules improves completion rates and pre-test to post-test score differences. Micro-learning on mobile applications can help mitigate the Ebbinghaus forgetting curve, increase retention, and speed up the learning process by avoiding mental fatigue (Shail, 2019).
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[bookmark: _Toc197091986]Figure 6: Ebbinghaus forgetting curve
Figure 6 shows the Ebbinghaus forgetting curve which illustrates how newly learned information rapidly fades from memory unless it is regularly reviewed. The grey curve represents this natural memory decay, while the blue curve demonstrates how repeated reviews can strengthen retention over time. To counteract this decline, the use of active recall such as quizzes promotes deeper cognitive engagement by encouraging the brain to retrieve and reinforce memory pathways. This aligns with the principles of digital learning, which emphasise short, engaging bursts of content followed by reinforcement activities to sustain attention and improve knowledge retention (Bersin, 2017). In my application, I adopt this strategy by pairing short videos with quizzes to enhance learning effectiveness and retention.

Research suggests several effective strategies for improving long-term memory retention. Chunking, or grouping information into larger units, can improve information transfer from working memory to long-term memory (Baker, 2010). According to studies, dividing information into 2-3 chunks is more effective for retention than presenting it all at once (Suppawittaya & Yasri, 2021).

[bookmark: _Toc185267870][bookmark: _Toc197091882]2.5 Hybrid Mobile Applications for Education
Hybrid mobile applications have several advantages for educational purposes, including cross-platform functionality and interactive learning features. They offer adaptable tools for mobile learning approaches in universities (Holotescu et al., 2018) and can deliver multimedia content to students in m-learning environments (Karadimce & Bogatinoska, 2014). Hybrid apps are a good choice for mobile learning systems because they can be built for multiple platforms using frameworks like PhoneGap and Sencha Touch (Litayem et al., 2015). These applications use push mechanisms to enable distributed and frequent learning activities, and they can also activate learners during classroom lectures (Pimmer et al. 2016). Furthermore, hybrid designs enable students to create multimodal representations outside of the classroom and share their experiences with peers and educators, bridging formal and informal learning environments (Pimmer et al., 2016). However, scientific proof for the widespread use of mobile learning in higher education is limited (Pimmer et al., 2016).

The key differences between hybrid and native mobile apps have a significant impact on educational app design. Native apps designed specifically for each platform typically provide better performance and user experience (Olusola Olajide et al., 2018). They enable more efficient use of device capabilities such as sensors and cameras (Seungho Lim, 2015). However, hybrid apps built with cross-platform frameworks and HTML5 have lower development costs and faster development times (P. Que et al. 2016). They make maintenance easier across multiple platforms, but they may have lower performance than native apps (Olusola Olajide et al., 2018). The choice between hybrid and native approaches is determined by factors such as device features, performance requirements, and development resources (Tena Vilcek & Tomislav Jakopec, 2017). Developers of educational apps must balance performance and development efficiency while considering the specific needs of the educational content and target audience.

[bookmark: _Toc185267871][bookmark: _Toc197091883]2.6 Gamification and Interactive Learning in Educational Apps
Gamification techniques have shown promise in increasing student engagement and learning outcomes in educational settings. According to research, including game elements such as experience points, levels, badges, challenges, and leaderboards can significantly improve attention to course materials, online participation, and proactivity (Barata et al., 2013). These techniques can also help students improve their grades (Barata et al., 2013). Leaderboards have been shown to increase student engagement in course projects and improve academic performance (Landers & Landers, 2014). In physics education, gamified quizzes with elements such as points, streaks, and achievements increased engagement with course content outside of the classroom (Rose et al., 2016). Gamification and learning analytics in university courses have also shown promise for increasing student engagement (Cassano et al. 2018). Overall, gamification appears to be a successful strategy for increasing student motivation and participation in educational settings.

Gamification in educational apps has yielded mixed results in terms of motivation and learning outcomes. While some studies found no significant difference in motivation between gamified and non-gamified apps (Thamrongrat & Law, 2020), others found that gamification elements such as badges, levels, and points can boost learning participation and engagement (Mohammed & Ozdamli, 2021). The impact of specific gamification elements varies, with points having greater learning effects than badges or timers (Thamrongrat & Law, 2020). Gamification can also have an impact on perceived usability, student engagement, and learning performance, depending on the elements used. However, a longitudinal study found that gamification may reduce motivation, satisfaction, and empowerment over time, potentially leading to lower academic performance (Hanus & Fox, 2015). These findings indicate that careful consideration is required when implementing gamification in educational settings to ensure positive results.

[bookmark: _Toc185267872][bookmark: _Toc197091884]2.7 User Engagement and Retention Strategies
There are a variety of strategies for increasing user engagement and retention in educational apps. Personalised adaptive interfaces have been shown to increase user sessions, usage time, and app retention (Xuan-Lam Pham & Gwo-Dong Chen, 2019). Adaptive learning environments that tailor content and strategies to each learner can boost engagement, satisfaction, and learning outcomes (Graf, 2023). Usability, availability of learning experiences, features that facilitate learning, interpersonal interaction, and completion incentives are all important factors that influence learner engagement (Liu and Correia, 2021). Successful retention strategies in mobile health apps that can be applied to educational apps include feedback, appropriate reminders, in-app support from peers or coaches, and compensation (Amagai et al., 2021). However, obstacles such as technical difficulties and a lack of perceived usefulness can impede retention (Amagai et al., 2021). Implementing these strategies can help to create more effective and learner-centred educational tools.

Adaptive learning technologies can tailor content to individual learning styles and needs using a variety of approaches. Machine learning techniques, particularly artificial neural networks, are increasingly being used to automatically detect and adapt to learner styles (Gutta Essa et al., 2023). The Felder-Silverman Learning Style Model is widely used to map learning objects to various styles (Sensuse et al., 2020). Personalisation strategies include tailoring story problems to students' interests, which has been shown to improve problem-solving speed and accuracy, particularly among struggling learners (Walkington, 2013). These technologies seek to improve learning outcomes by constantly improving student performance through personalisation (Banerjee et al., 2021). While research indicates that adaptive learning based on learning styles can improve learning performance, more empirical research is needed to compare the effectiveness of various deep learning algorithms in classifying learning styles (Gutta Essa et al., 2023).

[bookmark: _Toc185267873][bookmark: _Toc197091885]2.8 Challenges and Ethical Considerations
Data privacy concerns, screen time management, and accessibility issues are among the ethical challenges faced when developing educational apps for Generation Z. According to Jabar et al. (2024), AI and IoT technologies pose risks to privacy, confidentiality, and anonymity. Educational technology can create inequalities among students, affecting their privacy, values, and cognitive functions (İnayet Aydın, 2024). Generational differences influence innovation processes and application design in higher education, necessitating consideration of Gen Z's specific requirements (Ashcroft, 2021). Power dynamics, lack of voluntariness, cognitive manipulation, and social comparison are some of the ethical challenges in gamified education (Klock et al., 2023). To address these issues, researchers recommend proper education and techno capacity-building for students (Jabar et al., 2024), responsible and safe technology use by educators (İnayet Aydın, 2024) and incorporating generational research into the innovation process (Ashcroft, 2021). Guidelines for ethical gamification planning, implementation, and communication are also proposed (Klock et al., 2023).

Educational app developers face significant challenges in addressing data privacy concerns among younger users, particularly Generation Z. Third-party libraries and SDKs pose privacy risks, and the education sector is a common target for malware and ransomware attacks (Vijaya Geeta Dharmavaram, 2023; Ekambaranathan et al., 2023). Developers face limited monetisation opportunities and a lack of guidance in navigating privacy-friendly alternatives (Ekambaranathan et al., 2021). To address these issues, developers can take precautionary measures and adhere to privacy regulations (Krasznay et al., 2020). Developers can use tools like DataAvalanche.io to understand the privacy implications of SDKs (Ekambaranathan et al., 2023). To encourage healthy digital habits, educational apps can raise privacy awareness among children and parents (Krasznay et al., 2020). However, due to market pressures and limited resources, developers face barriers to implementing privacy-friendly practices (Ekambaranathan et al., 2021, 2023).
[bookmark: _Toc197091886]2.9 Market Gap
[image: A black and white chart with white text
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[bookmark: _Toc185267874][bookmark: _Toc197091987]Figure 7: Market Gap Analysis
Figure 7 shows the market apps and the criteria they follow. EduFusion identifies a clear gap in the market by focusing specifically on Generation Z learners with a highly interactive, gamified learning experience using short-form videos and quiz-based reinforcement. Unlike other platforms which may lack either strong interactivity, gamification elements, or real-time quiz integration, EduFusion blends microlearning, video-based content, and active recall techniques with clear progress tracking and rewards.
[bookmark: _Toc197091887]2.10 Summary and Connection
The literature review emphasises the importance of customised educational tools for Generation Z learners, highlighting their unique traits such as a preference for interactive, visually engaging, and short-form content. Mobile learning studies highlight the potential for accessible and engaging learning experiences, but they also reveal challenges such as distraction and technical limitations.

Short-form content is effective in increasing engagement and retention, supporting theories such as cognitive load theory and spaced repetition. However, gaps remain in fully incorporating these theories into hybrid educational apps. Similarly, while gamification and interactive features are widely recognised as effective motivators, their application in science education is understudied. 

To address these gaps, this project combines short-form content, gamification, and interactive learning into a hybrid mobile app designed for Gen Z preferences. The findings inform the app's design, ensuring that it not only follows existing educational frameworks but also pushes limits by combining these elements in unconventional ways.










[bookmark: _Toc197091888]Chapter 3: Development and Research Methodology
[bookmark: _Toc197091889]3.1 Introduction
This chapter outlines the development, research methodology and testing methods used to evaluate two versions of a science education app. One app will include gamification features such as quizzes and rewards whereas the other app will not include any gamification but only include short-form video content. Additionally, the chapter discusses the use of the agile development methodology, which enabled iterative planning, development, and refinement of the app based on continuous feedback and testing.
[bookmark: _Toc197091890]3.2 Review of Current Methodologies
Duolingo, a gamified education app, uses a mixed-methods research approach, combining quantitative data (e.g., test scores, and engagement metrics) with qualitative insights (e.g., user surveys) to effectively assess learning outcomes (Duolingo Whitepaper, 2023). Duolingo uses A/B testing to improve user engagement and retention by comparing various learning strategies and features based on real-time user performance (Duolingo Fandom, 2025.). Spaced repetition algorithms reinforce memory through tailored learning schedules, while adaptive learning adjusts difficulty based on user progress, aligning with cognitive science principles (Duolingo Blog, 2025). These research-backed methods result in higher retention rates and personalised learning experiences, making gamification a valuable tool in digital education.

Following this research on current methodologies used within the same field of educational app development, I will also be adopting the mixed methods research methodology and the A/B testing method. I have chosen this since my project aligns with the progress of my research methods which have been proven to work, resulting in an improvement in retention rates. Using a mixed methods research methodology will also allow me to get both quantitative and qualitative data to help analyse the outcome. 



[bookmark: _Toc197091891]3.3 Proposed Methodology	
[bookmark: _Toc197091892]3.3.1 Approach
A mixed-methods strategy was used to gain complete insights. Quantitative methods use test scores before and after app usage to determine knowledge retention for both apps. Qualitative methods, such as surveys and open-ended feedback, collected user preferences, experiences, and recommendations. This dual method guarantees that the study assesses both the measurable and experienced impact of the apps, providing a comprehensive picture of their effectiveness.
[bookmark: _Toc197091893]3.3.2 Strategy
The study employs an exploratory case study technique to evaluate the effectiveness of two science teaching applications, one with gamified elements and the other with solely scroll-based information. The study assesses a specific cohort of Gen Z learners' interactions, learning outcomes, and preferences, providing important insights into the impact of app interactivity on educational outcomes. This case study offers a thorough perspective of the apps' strengths and areas for growth.
[bookmark: _Toc197091894]3.3.3 Time Horizon
The study takes a cross-sectional approach, collecting data from participants after they interact with each app for a set length of time. This approach enables a focused comparison of the two apps' direct effects on information retention. While longitudinal effects are recognised as valuable, the cross-sectional approach is more practical for the project timeframe and is consistent with the study's aims.
[bookmark: _Toc197091895]3.3.4 Implementation Strategy
For the development of the application, the agile methodology was used. Agile was chosen due to its iterative nature, which supports flexibility, continuous improvement, and user-centred design. This approach allowed for rapid prototyping and continuous testing after each development cycle. This was ideal for refining gamified features based on user input. The requirements of App B, which includes quizzes and trophies, made agile a suitable framework to ensure that the app could be progressively improved and align with expectations.
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[bookmark: _Toc197091988]Figure 8: Agile LifeCycle
Figure 8 visually represents the agile method used in the project. This highlights how iterative design, development, testing and feedback will help refine the app based on real user interaction and data

The agile cycle breakdown goes as follows 
· Plan: This section helps define goals, user needs and features that will be needed for the app. Planning also includes defining the core app structure, features such as quizzes, videos, and testing strategies for Gen Z.
· Design: In this section, wireframes will be created (UI/UX). There will be 2 prototypes made to help choose what the final product will look and feel like.
· Develop: This is where the coding and feature building will take place for the project. Apps A and B will be built using Flutter for the front end. App B will include PHP for the backend, and MySQL for database Storage.
· Test: This is the part where the experiment and testing will be conducted. Pre/post-tests will take place for participants. After the tests, there will be a feedback form for the participants to fill out. At the end of this section, both App A and B will be tested by participants, engagement will be analysed, and knowledge retention will be measured.
· Review: In this section evaluation of the results, user engagement and knowledge retention will take place. Insights from the evaluation will be used to speak about plans and improvements that can be made for the app in the future.
[bookmark: _Toc197091896]3.3.5 Rationale
Using a mixed-methods approach, the study ensures a thorough examination of both apps. Quantitative methods measure objective knowledge retention and engagement metrics, and qualitative methods gather user feedback to influence app design changes. The focus on Gen Z students takes use of their distinct learning preferences, ensuring that the apps match their demands and promote effective learning.
[bookmark: _Toc197091897]3.4 Conclusion
This chapter outlined the research methodology used to evaluate the effectiveness of two versions of the science education app. By employing a mixed-methods approach, the study combines both quantitative and qualitative data to measure user engagement, knowledge retention, and the overall learning experience. The study’s case study strategy and cross-sectional time horizon provide a structured yet flexible framework for assessing the impact of gamified and non-gamified learning experiences. The implementation strategy ensures alignment with cognitive learning principles, while ethical considerations guarantee participant safety and data privacy. This methodology provides a comprehensive foundation for analysing the comparative effectiveness of both app versions, guiding future improvements in digital education.


[bookmark: _Toc197091898]Chapter 4: Edu-Fusion Optimised Gamified Micro-Learning Framework
[bookmark: _Toc197091899]4.1 Introduction
This chapter describes the proposed model for the science education app, which includes the overall framework and its key components. The framework provides a structured approach to evaluating the difference between gamified and non-gamified learning methods. This chapter outlines how short-form video content, interactive quizzes, gamification features, and user engagement tracking are integrated to support learning objectives. Each component of the system has been carefully designed to align with the needs and preferences of Gen Z learners. By establishing this framework, the chapter sets a clear foundation for assessing the app’s impact on knowledge retention and user experience.
[bookmark: _Toc197091900]4.2 Edu-Fusion Optimised Gamified Micro-Learning Framework
The framework for the single gamified micro-learning app is designed to compare the effectiveness of passive learning (App A) versus interactive learning (App B). App A focuses solely on scrolling through short-form science content, while App B incorporates gamified features, including quizzes and rewards. The model emphasises knowledge retention testing through pre- and post-tests for each app. A framework diagram visually outlines the workflow, showing the progression from content exposure to knowledge retention assessment. 
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[bookmark: _Toc197091989]Figure 9: Edu-Fusion Framework
Figure 9 illustrates the framework being followed to create the application.
[bookmark: _Toc197091901]4.3 Overview of Key Components
[bookmark: _Toc197091902]4.3.1 Gamification 
Quizzes enhance active recall and reinforce knowledge retention by encouraging users to apply what they’ve learned. Their main purpose is to test users’ understanding after engaging with short-form videos, ensuring they grasp key scientific concepts. In App B, each video module will include a linked quiz to evaluate comprehension, using Flutter’s interactive widgets including buttons and animations for an engaging experience. Questions will be stored and retrieved from MySQL for real-time updates. Overall, quizzes motivate users to review content and reinforce learning in a structured, interactive manner. 

Awards, such as trophies and badges, use gamification to create a sense of achievement, boosting motivation and app engagement. Their main purpose is to reward users for their learning progress, encouraging continued participation. In App B, awards will be given for completing quizzes, reaching milestones, and maintaining consistent app usage. Visual animations will highlight achievements ultimately helping users rewarded and motivated, increasing retention and making the learning process more enjoyable and satisfying. 
[bookmark: _Toc197091903]4.3.2 Responsive User Interface	
Flutter is chosen for its cross-platform compatibility, reducing development effort while delivering high performance. The main purpose is to provide a smooth and responsive UI for both iOS and Android devices. Implementation will involve using Flutter’s Material UI for a clean, modern appearance and optimising layouts for various screen sizes to ensure responsiveness. Ultimately, this technology choice ensures users experience seamless navigation with a polished, consistent, and professional interface. 

User-centred design is essential because Gen Z learners prefer intuitive, interactive, and minimalistic interfaces. The main purpose is to enhance the user experience and reduce cognitive overload. This will be implemented through features including animations, smooth transitions, and gesture-based navigation such as swipes and taps to improve usability. Ultimately, user-centred design ensures accessibility, ease of use, and high engagement, making the app more appealing and effective for its target audience. 
[bookmark: _Toc197091904]4.3.3 Data Management
A database is crucial, with MySQL chosen for its secure storage, authentication, and real-time data access. The main purpose is to store user accounts, quiz scores, and learning progress. Implementation will involve users signing up or logging in via MySQL with learning progress and quiz data stored in MySQL for instant, real-time access. This setup allows users to track their progress, resume sessions seamlessly, and sync data across multiple devices for a consistent learning experience. 
[bookmark: _Toc197091905]4.3.4 Mobile Operation
API integration within the mobile operations component is used to support multiple essential functions. Three main APIs have been implemented to enhance app performance and user experience. The apiBase API acts as the base path for all backend API requests, enabling secure interactions with the server, such as login, registration, and quiz data retrieval. The pfpBase API is dedicated to loading user profile pictures directly from the server, allowing dynamic updates and user personalisation.  the videoBase API handles the content delivery of short-form educational videos. The API ensures that content is streamed efficiently to users without requiring manual app updates. All these APIs combined ensure that users experience seamless content access, dynamic profile management, and reliable server communication, supporting the app’s scalability, personalisation, and consistent learning engagement.
[bookmark: _Toc197091906]4.3.5 Content & Interaction Storage
The quiz interface in App B is designed to reinforce learning through gamified quizzes that promote active recall and engagement. Its main purpose is to test knowledge retention after each set of videos and encourage users to apply what they’ve learned. Implementation involves displaying a quiz automatically after every three videos using a popup overlay built in Flutter, with quiz questions dynamically retrieved from a MySQL database via a PHP backend.

Content scrolling is implemented using vertical swipe gestures, allowing users to seamlessly transition between short-form science videos. Instead of traditional list-based scrolling, the app uses a custom gesture-based system to load and play one video at a time, offering a TikTok-style browsing experience. This setup aligns with Gen Z’s preference for rapid, continuous content and ensures users remain focused on each video individually without distraction.
[bookmark: _Toc197091907]4.3.6 Performance Efficiency
The app uses on-demand video loading which reduces memory usage while increasing app responsiveness to improve performance. Only one video is loaded into memory at a time, and when the user swipes vertically, the current video is deleted, and the next one is loaded.  This minimises resource consumption and ensures a consistent playback experience across devices. This custom loading method ensures that the app remains lightweight and responsive while efficiently managing content.

Flutter’s pre-built widgets are used to reduce development time and streamline the development process. The main purpose is to ensure efficiency and maintain UI consistency throughout the app. Implementation will involve using Flutter’s built-in components including buttons, text fields, and containers, which will be customised to fit a clean, modern design aesthetic. The utility of these widgets lies in enabling faster UI development, delivering smooth animations, and providing a cohesive, professional user experience with minimal effort. 
[bookmark: _Toc197091908]4.4 Conclusion
The proposed EduFusion framework describes a systematic approach to assessing a gamified app and a test app with non-gamified learning methods. This chapter covered the key components, such as gamification, responsive UI, data management, mobile operations, content storage, and performance efficiency. Each feature is intended to increase user engagement, knowledge retention, and seamless app interaction. By combining these elements, the framework aims to provide an effective and engaging educational experience for Gen Z students. The following phase will concentrate on implementation, testing, and analysis to determine the framework's impact on learning outcomes.

















[bookmark: _Toc197091909]Chapter 5: Design, Implementation & Testing
[bookmark: _Toc197091910]5.1 Introduction 
This chapter presents the technical implementation and development process of the EduFusion mobile application. It outlines the tools, technologies, and design choices used to build the app, focusing on how features such as short-form video playback, quizzes, and gamified rewards were integrated to enhance learning. The chapter also discusses the frontend, backend and database integration. Each stage of development follows agile methodology, allowing iterative testing and improvement throughout the build. Diagrams are included to illustrate system architecture, data flow, and user interaction within the app.
[bookmark: _Toc197091911]5.2 Design Requirements
[bookmark: _Toc197091912]5.2.1 Functional Requirements
App A must allow users to access and scroll through a curated selection of short-form science videos. The app should support smooth video playback with minimal buffering and allow swipe gestures to navigate between content and a tap gesture to pause and resume content.

App B must include all of App A’s video functionality but also introduce interactive quizzes after every few videos. It should automatically trigger quizzes, track correct responses and count the number of quiz prompts that have appeared. Upon reaching milestones (e.g. 10 correct answers), the app must award a digital trophy and update the user’s profile with their progress. Additionally, the app must support user authentication, progress tracking, and database storage of quiz results for future review.
[bookmark: _Toc197091913]5.2.2 Non-Functional Requirements
Performance, scalability, and accessibility are critical. The app must work seamlessly across platforms, loading videos quickly. It should comply with GDPR for data privacy and be compatible with a wide range of devices to serve a diverse user base.
[bookmark: _Toc197091914]5.2.3 User Requirements
The app is aimed at students aged 18 to 22 and includes features tailored to students’ needs for simplicity (App A) and active learning (App B). Both apps aim to support their study habits and improve knowledge retention. Tools are designed to reflect Gen Z's technological preferences and learning goals.

[bookmark: _Toc197091915]5.2.4 App Architecture and Interaction Diagram
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[bookmark: _Toc197091990]Figure 10: Use Case Diagram
Figure 10 shows a use case diagram which illustrates the interaction between two primary actors (Admin and User) using the App. The admin can manage content while users can register or log in, watch videos and attempt quizzes (App B). Users can also track progress and earn trophies.
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[bookmark: _Toc197091991]Figure 11: Activity Diagram
Figure 11 shows an activity diagram which outlines the user flow within the app. It begins with the user login and after logging in the user is directed to the video playing. After 3 videos a quiz will be prompted for the user to answer. The question is then checked to see if it is right or wrong and the user moves on. The loop is continuous. When the user reaches 10 questions answered correctly, they are then given a trophy, and they can earn more every 10 more questions answered correctly.

[image: ]
[bookmark: _Toc197091992]Figure 12: Class Diagram
Figure 12 shows a class diagram which illustrates the structure of the app and how the components interact. The User class can view multiple pieces of Content, take multiple Quizzes, and have a linked Progress record. Each class contains relevant attributes and methods. Content holds video data, Quiz handles questions and submissions, and Progress tracks quiz completions.
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[bookmark: _Toc197091993]Figure 13: Data Flow Diagram 
Figure 13 shows a data flow diagram which illustrates the core interaction within the app. The user engages with the app interface to view content and attempt quizzes. The app fetches the necessary educational content and quiz questions from the database, and after the user completes a quiz, it stores the results and progress back into the database. This loop ensures content delivery and user performance tracking are efficiently managed between the app and its database.

[image: A diagram of a software application
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[bookmark: _Toc197091994]Figure 14: Sequence Diagram
Figure 14 shows a sequence diagram which illustrates the interaction between a user and different components of the app. The user begins by logging in, and their credentials are verified by the App Interface and validated via the Database. Upon successful login, videos are requested and fetched through the Content Service, then displayed to the user. When the quiz is prompted, the app requests quiz questions via the Quiz Service, retrieves them from the Database, and displays them. Finally, the user submits answers, which are sent and stored, and the results are displayed
[bookmark: _Toc197091916]5.3 System Architecture
[bookmark: _Toc197091917]5.3.1 Overview of Architecture
The application uses a hybrid architecture that combines frontend, backend, and database systems. All videos and login information will be stored in a database.
[bookmark: _Toc197091918]5.3.2 System Components 
The below shows the system components that will be used for this project:

· Frontend: flutter for iOS and Android development
· Backend: PHP, Apache, AWS LightSail
· Database: MySQL
[bookmark: _Toc197091919]5.3.3 Technologies
The below shows the technologies that will be used for this project:

· MySQL: Analytics and user authentication
· APIs: To enable frontend and backend communication 





















[bookmark: _Toc197091920]5.4 UI/UX Design
[bookmark: _Toc197091921]5.4.1 Wireframes and Prototypes

	Login
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	Video
[image: ]

	Quiz
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	Settings
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[bookmark: _Toc196491497]Table 1: Prototype A

	Login
	Video
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[bookmark: _Toc196491498]Table 2: Prototype B
[bookmark: _Toc197091922]5.4.2 User Journey Mapping
	Stage
	User Action
	User Goal
	Touchpoints
	Emotions

	App Launch
	Opens The App
	Access Educational Content Quickly

	App Icon
	Curious, Eager

	Content Scrolling
	Scrolls Through Short Form Science Education Videos
	Quickly consume and learn bite-sized science topics

	Main Video Feed
	Interested, Focused

	Repeat/Scroll
	Scrolls More Videos
	Continue Exploring and Learning

	Main Video Feed
	Motivated, Enjoying

	Exit App
	Closes The App
	End Session Feeling Satisfied with Learning

	Home Button, Swiping off the app
	Satisfied, Ready to Return


[bookmark: _Toc196491499]Table 3: App A User Journey

	Stage
	User Action
	User Goal
	Touchpoints
	Emotions

	App Launch
	Opens The App
	Access Educational Content Quickly
	App Icon
	Curious, Eager

	Onboarding
	Register or Login 
	Be able to save awards and progress and access Videos
	Login page, Sign-up page
	Curious

	Content Scrolling
	Scrolls Through Short Form Science Education Videos
	Quickly consume and learn bite-sized science topics

	Main Video Feed
	Interested, Focused

	Quiz interaction
	Attempt Quiz Prompts
	Test knowledge and reinforce learning

	Quiz Prompt
	Focused, Challenged

	Rewards
	Earn Trophies
	Feel rewarded and recognised for your effort

	Profile page
	
Excited, motivated


	Progress Tracking
	Checks Learning Progress
	See improvement and stay encouraged

	Profile page
	Proud, encouraged


	Exit App
	Close The App 
	End Session Feeling Satisfied with Learning

	Home Button, Swiping off the app 
	Satisfied, Ready to Return 


[bookmark: _Toc196491500]Table 4: App B User Journey
[bookmark: _Toc197091923]5.5 Application Development Process
[bookmark: _Toc197091924]5.5.1 Frontend Development
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[bookmark: _Toc197091995]Figure 15: main.dart
Figure 15 shows the code for the main setup for the app. The initial screen is the login page, and it defines a route to the registration page under /register, allowing for navigation between the login and registration screens.
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[bookmark: _Toc197091996]Figure 16: login_page.dart
Figure 16 shows the login function. This collects the user’s email and password, then sends them to the server via a POST request to login.php. If the server responds with success, the app navigates to the video feed page and passes along the user’s information. If the login fails or an error occurs, it displays an appropriate error message to the user. Throughout the process, it also manages a loading state which shows a buffering icon to provide feedback during the login operation for the user.
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[bookmark: _Toc197091997]Figure 17: register_page.dart
Figure 17 shows the register function. It collects the user’s email and password and then sends them to the server using a POST request to register.php. If the server responds with success, then the user is redirected to the login page. If registration fails, then an error message from the server is displayed to inform the user what input is incorrect.
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[bookmark: _Toc197091998]Figure 18: video_feed_page.dart
Figure 18 shows that the functions pull the 15 videos from the database, shuffle them and on display them on screen one by one. The user will then have to swipe up or down on the screen to load the next video. Every 3 videos a quiz pop will appear which the user will have to answer to continue. When the user reaches the end of the list of videos, it reshuffles the videos and starts again. Tapping on the button also pauses and resumes playback.
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[bookmark: _Toc197091999]Figure 19: quiz_popup.dart
Figure 19 shows that this function builds the quiz popup dialogue. It first checks if the quiz data has loaded or displays a buffering icon if the quiz hasn’t loaded. Once the quiz is ready, it displays the question and multiple-choice options as radio buttons. The user selects and submits the answer. The dialogue shows whether the selected answer is correct or incorrect with coloured feedback.
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[bookmark: _Toc197092000]Figure 20: config.dart
Figure 20 shows that config.dart file defines the base URLs used throughout the app.

	• apiBase is the base path for all backend API requests.
	• pfpBase is used to load user profile pictures from the server.
	• videoBase is the path for accessing educational videos.

All URLs point to the server at nerdypinapple.ddns.net over HTTPS, ensuring secure communication between the app and backend services.
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[bookmark: _Toc197092001]Figure 21: account_page.dart
Figure 21 shows that this function loads the user's account stats such as quiz questions answered and how many they got correct. It sends a POST request to the get_stats.php API with the user’s ID. If the server returns a successful response (statusCode == 200) and the response indicates success, it updates the UI with the user’s stats. If something goes wrong, it sets an error message to display.

[image: A screenshot of a computer program

AI-generated content may be incorrect.]
[bookmark: _Toc197092002]Figure 22: settings_page.dart
Figure 22 shows that this function handles updating the user’s profile picture on the settings page. When called, it sends a POST request to the update_profile.php API with the user’s ID and the selected profile picture filename. The profile should update based on the user’s choice but if it fails then an error message will show.

[bookmark: _Toc197091925]5.5.2 Backend Development
[image: A computer screen shot of a program code
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[bookmark: _Toc197092003]Figure 23: login.php
 Figure 23 shows that the login.php script handles user login requests from the app. It accepts email and password via POST, checks if both are provided and then queries the database for a matching user. If the user exists and the password is correct, it returns a successful response with user data including profile picture, quiz stats, and email. If the email or password is invalid, an error message will appear.
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[bookmark: _Toc197092004]Figure 24: register.php
Figure 24 shows that the register.php script handles user registration. It receives an email and password via POST, checks that both are provided and then verifies if the email already exists in the database. If the user doesn’t exist, it hashes the password using password_hash() and inserts the new user into the user’s table. It also shows a success message or an error message if the user already exists or information is missing.
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[bookmark: _Toc197092005]Figure 25: get_quiz.php
Figure 25 shows the get_quiz.php script returns a random quiz from the quizzes table. It connects to the database and runs a SELECT query to retrieve one random quiz with its question and four options (option_a to option_d). If the quiz is found, then it responds with a success status and the quiz data or if there isn’t a quiz it responds with an error message. This is used by the app to display quiz prompts between videos.
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[bookmark: _Toc197092006]Figure 26: db.php
Figure 26 shows that this db.php script sets up the database connection using PHP’s PDO (PHP Data Objects). It defines connection variables such as host, database name, username, and password. The try block attempts to connect to the MySQL database and sets error handling to throw exceptions. This file is included in all other scripts to provide access to the database.
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[bookmark: _Toc197092007]Figure 27: get_stats.php
Figure 27 shows that the get_stats.php script retrieves a user’s quiz statistics. It expects a user_id via POST and returns an error if it’s missing. If the user exists in the database, it fetches their email, profile picture, total quizzes answered, and number of correct answers. The data is returned as a JSON object. If the user doesn’t exist, it returns an error message.
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[bookmark: _Toc197092008]Figure 28: submit_answer.php
Figure 28 shows that the submit_answer.php script processes a user’s quiz answer submission. It receives the user_id, quiz_id, and selected_option via POST. It validates the input, retrieves the correct answer for the quiz, and checks if the user’s answer is correct. It then inserts the result into an answers table and updates the user's table to increment total_quizzes and correct_answers. The script returns a JSON response indicating whether the submitted answer is correct.
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[bookmark: _Toc197092009]Figure 29: update_profile.php
Figure 29 shows that this update_profile.php script handles updating a user’s profile picture. It receives the user_id and selected profile_pic filename via POST. It validates that the provided profile picture is one of the allowed options (default.png, pfp1.png, or pfp2.png). If valid, it updates the user’s profile picture in the database. The script then returns a success message along with the full URL of the new profile picture.

All PHP scripts (other than DB.PHP) include CORS (Cross-Origin Resource Sharing) headers which allow the web app to make requests to your PHP backend, even if they’re on different domains or ports. They also include JSON headers (Content-Type: application/json) that tell the browser and client that the server is sending or expecting data in JSON format.
[bookmark: _Toc197091926]5.5.3 Database Integration
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[bookmark: _Toc197092010]Figure 30: PHPMyAdmin
Figure 30 shows the phpMyAdmin dashboard, a web interface for managing MySQL databases. This was used to create the database and hold the data used by the app. 
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[bookmark: _Toc197092011]Figure 31: Quiz Tables
Figure 31 shows the overview of the database. All of the tables shown above were used to save data for the app.
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[bookmark: _Toc197092012]Figure 32: Videos
Figure 32 shows the table which holds all the 15 short-form educational videos that the app showcases.
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[bookmark: _Toc197092013]Figure 33: Questions
Figure 33 shows the table with all the quiz questions the app will ask and their corresponding options and answers.
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[bookmark: _Toc197092014]Figure 34: Users
Figure 34 shows the table which holds the users that were made for testing.

[bookmark: _Toc197091927]5.6 Features and Functionalities
[bookmark: _Toc197091928]5.6.1 Short-Form Content Delivery
	Videos working
[image: ]


[bookmark: _Toc196491501]Table 5:Short Form Content
[bookmark: _Toc197091929]5.6.2 Gamification Features
	Quiz working
[image: ]
	Quiz answers wrong[image: ]

	Quiz answer right[image: ]
	Trophies count
[image: ]


[bookmark: _Toc196491502]Table 6: Quiz Questions Working




[bookmark: _Toc197091930]5.7 Challenges in Design and Development
[bookmark: _Toc197091931]5.7.1 Technical Challenges
· Infinite Video Loop Crashing App: The app crashed when implementing infinite scrolling. This impacted the testing of App A.
· Profile Pictures Not Displaying: Profile images failed to load properly, affecting user personalisation and UI consistency.
· PHPMyAdmin Access Issue: Could not access PHPMyAdmin because the login wasn’t configured for the root user but instead had another username that ran as the root user. This issue was then resolved later on during development.
· Pause Gesture Not Working: Tap to pause gesture functionality on videos was unresponsive, reducing interactivity and smooth playback control.
[bookmark: _Toc197091932]5.7.2 Design Challenges
· [bookmark: OLE_LINK2]Pause Button Placement: Difficulty using a pause button that fits the UI without interfering with other elements or disrupting the design flow.
[bookmark: _Toc197091933]5.8 Testing Framework
[bookmark: _Toc197091934]5.8.1 Testing Objectives
· Compare the effectiveness of App A (non-interactive) and App B (interactive with quizzes) in improving knowledge retention.
· Evaluate which app better meets the needs and preferences of Gen Z learners.
[bookmark: _Toc197091935]5.8.2 Tools and Techniques Used
For testing both apps, manual testing methods were primarily used:

• The app’s functionality, video playback, and quiz flow were manually tested using Flutter’s development tools.

• MySQL was used to track user engagement and quiz performance data.

• Pre-tests, post-tests, and a feedback form were distributed via Microsoft Forms to collect both qualitative and quantitative data.

• A/B Testing was used to compare the performance of App A and App B, focusing on user retention and improvements in test scores.

[bookmark: _Toc197091936]5.9 Test Cases and Scenarios
[bookmark: _Toc197091937]5.9.1 Functional Testing
Functional Testing ensures all features work as intended in both apps. 
Key functional test cases include:
· Video playback without interruption (App A & B)
· Quiz Prompts, Question randomisation and scoring (App B)
· API Functionality (App B)
[bookmark: _Toc197091938]5.9.2 Usability Testing
Usability testing focuses on evaluating the user interface and user experience.
Key scenarios tested:
· Ease of navigation through video scrolling (App A)
· Accessibility of quiz buttons and result displays (App B)
· User satisfaction with responsiveness and visual design on different devices
· User perception of motivation and engagement (feedback form)
[bookmark: _Toc197091939]5.9.3 Performance Testing
Performance testing focuses on speed, responsiveness, and stability.
Key metrics tested:
· App load times for both iOS and Android devices
· Lazy loading efficiency of videos in App B
· API response times for content fetching
· Stability during long usage periods and switching between videos and quizzes




[bookmark: _Toc197091940]Chapter 6: Evaluation
[bookmark: _Toc197091941]6.1 Validation Methods
[bookmark: _Toc197091942]6.1.1 Knowledge Retention Validation
To validate knowledge retention, participants will complete a pre-test before using the app and a post-test after interacting with the content. By comparing the scores, the difference in knowledge gained will be measured. The same tests will be used across both App A and App B to ensure consistency. A greater increase in post-test scores will indicate better retention.
[bookmark: _Toc197091943]6.1.2 User Engagement Validation
User engagement will be validated through analytics tracking and user feedback. Key metrics such as time spent on the app and the number of quizzes completed will be monitored. Additionally, a feedback survey will collect qualitative data on user motivation, satisfaction, and also allow users to comment on improvements they would like to see.
[bookmark: _Toc197091944]6.2 Evaluation Methodology
[bookmark: _Toc197091945]6.2.1 Evaluation Approach
A mixed-methods evaluation approach was used to assess the learning outcomes and user engagement between App A (non-gamified) and App B (gamified). Quantitative methods such as pre- and post-test score comparisons and engagement tracking provided measurable data to evaluate performance. Qualitative methods including user feedback forms and survey responses offered insights into user satisfaction, motivation, and overall experience. A comparative A/B testing model was also used to isolate the impact of gamified features on learning outcomes in a controlled environment.
[bookmark: _Toc197091946]6.2.2 Participants
The study included 8 participants aged 18 to 22 from Generation Z, an age group that is excellent at using mobile devices and engaging with short-form information. These people were recruited using convenience sampling through social media platforms, ensuring digitally literate people were selected. The participants, as active learners, are well-positioned to provide feedback on the app's effectiveness in improving information retention while fitting with their academic objectives.
[bookmark: _Toc197091947]6.2.3 Evaluation Procedure
1.	Pre-Test: Participants complete a baseline test on the science topics.
2.	App Usage - App A: Participants use the app without quizzes for a set duration, engaging with short-form science content.
3.	Post-Test for App A: Participants take a test to measure knowledge retention.
4.	App Usage - App B: Participants use the app with quizzes and gamification features.
5.	Post-Test for App B: Participants take a second test to evaluate knowledge retention after using the gamified app.
6.	Feedback Survey: Participants rate the EduFusion App in terms of usability, engagement, and educational value.
[bookmark: _Toc197091948]6.2.4 Evaluation Metrics
The following metrics were used to assess the effectiveness of each app:
· Knowledge Retention: Measured by comparing scores from the pre and post-tests for each app.
· User Engagement: Number of quizzes completed, time spent on the app, and quiz scores.
· Score Improvement: Percentage increase in test scores used to measure retention gains.
[bookmark: _Toc197091949]6.2.5 Data Collection Methods
Three main data collection methods were used:
· Test Scores: Recorded and compared across pre- and post-test sessions.
· User Engagement: Collected through backend tracking (using PHP/Apache/MySQL) to monitor quiz questions answered and trophy tracking. Time spent was tracked with a stopwatch during the app usage for each participant.
· User Surveys: Microsoft Forms was used to gather user opinions and app feedback.
[bookmark: _Toc197091950]6.2.6 Data Analysis Methods
Data analysis involved:
· Descriptive Statistics: Used to calculate average scores and usage time.
· Comparative Analysis: Percentage improvement in scores was calculated to compare performance across App A and App B.
· Qualitative Analysis: Survey responses were reviewed to identify positive feedback and issues related to user experience and satisfaction.
[bookmark: _Toc197091951]6.2.7 Ethical Considerations
Ethical standards were followed throughout the evaluation process:
· Informed Consent: All participants were provided with an information sheet and a consent form to sign.
· Anonymity & Data Privacy: Participant data was anonymised using ID numbers and stored securely in compliance with GDPR.
· Right to Withdraw: Participants could withdraw at any point without penalty.
· Age-Appropriate & Inclusive Content: All app content was reviewed to ensure it was educationally appropriate and culturally sensitive.
[bookmark: _Toc197091952]6.3 User Testing
[bookmark: _Toc197091953]6.3.1 Participant Demographics
The study included 8 participants aged 18 to 22 from Generation Z, an age group that is excellent at using mobile devices and engaging with short-form information. These people were recruited using convenience sampling through social media platforms, ensuring digitally literate people were selected. The participants, as active learners, are well-positioned to provide feedback on the app's effectiveness in improving information retention while fitting with their academic objectives.
[bookmark: _Toc197091954]6.3.2 Pre-Test and Post-Test Results
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[bookmark: _Toc197092015]Figure 35: Test Scores
Figure 35 shows each participants test score both pre and post-tests. The figure also includes the increase of test score seen between the baseline exam and the exam after App B














[bookmark: _Toc197091955]6.3.3 Feedback Analysis
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[bookmark: _Toc197092016]Figure 36:EduFusion App User Feedback
Figure 36 shows that Qualitative feedback was collected through a feedback survey to understand users’ views of the app. Participants highlighted EduFusion’s gamification features as more engaging, motivating them to complete quizzes and retain knowledge. Users appreciated the short-form video format for the apps. Users felt EduFusion made the experience more interactive and rewarding. Common feedback included a desire for smoother video transitions, having the ability to pause video using a gesture rather than a button, and password verification. Overall, participants preferred the interactive nature of EduFusion which aligned with their digital learning habits.
[bookmark: _Toc197091956]6.4 Test Results
[bookmark: _Toc197091957]6.4.1 Results Analysis


[bookmark: _Toc197092017]Figure 37: Participant Test Scores Throughout Testing
[bookmark: OLE_LINK3]Figure 37 shows that knowledge retention was confirmed by comparing pre-test and post-test scores across both apps. The results showed a major improvement in participants’ scores after using App B, which featured quizzes, indicating stronger retention compared to App A. The average post-test score with App B was 1.48 times higher than the baseline, indicating a greater improvement compared to App A and supporting the hypothesis that gamified learning improves knowledge recall.
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[bookmark: _Toc197092018]Figure 38: Time Spent on App
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[bookmark: _Toc197092019]Figure 39: User Engagement

[bookmark: _Toc197092020]Figure 40:Time Spent Across Apps


Figures 38, 39 and 40 show how user engagement was measured by tracking metrics such as the number of quizzes attempted, and correct quiz answers. App B demonstrated higher engagement levels, with participants spending more time completing quizzes and interacting with the content. App B usage was 2.24 times as much as App A usage. This was supported by user feedback indicating a stronger sense of accomplishment and motivation when using the gamified app.

[bookmark: _Toc197091958]6.4.2 Success Metrics
The project’s success was measured using three key metrics: knowledge retention, user engagement, and usability. Knowledge retention was proven through improved test scores. The engagement was reflected in the number of Quiz Questions answered and Trophies collected. Usability was supported by positive survey feedback regarding app navigation, design, and satisfaction. The overall success of the app aligns with the project’s hypothesis.

[bookmark: _Toc197091959]6.5 Summary of Findings
[bookmark: _Toc197091960]6.5.1 Key Insights from Research
Research on digital learning and gamification shows that Gen Z learners prefer interactive, short-form content. From researching Duolingo's research methods and the Ebbinghaus Forgetting Curve they show that frequent interaction, active recall, and spaced repetition significantly improve knowledge retention. Gamified aspects such as quizzes, trophies, and progress tracking have been shown to increase motivation and strengthen memory. 
[bookmark: _Toc197091961]6.5.2 Results from Testing
The testing results revealed that App B demonstrated significantly higher improvements in their post-test scores compared to App A. These results suggest that integrating gamified elements such as quizzes and rewards helped improve knowledge retention. The quizzes allowed participants to use active recall, prompting users to retrieve and apply information shortly after viewing video content. This agrees with cognitive science theories such as the Ebbinghaus Forgetting Curve which indicates that spaced repetition and retrieval practice can significantly slow memory decay.

Engagement data showed that participants spent more time interacting with App B. Participants had quizzes to complete which is what contributed to more time spent on the app. In contrast, participants which used app A, only engaging with passive content via scrolling videos still did show a small improvement. This suggests that passive learning methods may not be as effective in promoting long-term retention.

User feedback also supported this conclusion because many participants expressed that App B felt more motivating, interactive, and rewarding, which encouraged longer and more frequent usage. The gamified features appear to have created a more immersive learning experience, leading to both better performance and increased satisfaction.
These results confirm the hypothesis that interactive, gamified micro-learning models are more effective for Gen Z learners, who prefer quick, engaging, and feedback-driven digital content.
[bookmark: _Toc197091962]6.6 Contributions 
[bookmark: _Toc197091963]6.6.1 Academic Contributions
The study enhances the academic understanding of gamified micro-learning by demonstrating how interactive features such as quizzes and rewards can improve retention and motivation. It adds to the existing literature by applying a mixed-methods research strategy to compare passive versus active learning environments and highlights how design decisions influence cognitive learning outcomes. Additionally, it serves as a case study for the effectiveness of mobile-first, Gen Z-targeted educational solutions. 
[bookmark: _Toc197091964]6.6.2 Practical Contributions
On a practical level, this project provides a blueprint for developing effective hybrid mobile learning applications. The findings offer actionable insights for educators, app developers, and instructional designers looking to increase engagement through gamification. The app serves as a prototype for real-world educational tools, showing how quizzes and user interface design can be combined to create a more immersive and personalised learning experience.
[bookmark: _Toc197091965]6.7 Limitations 
[bookmark: _Toc197091966]6.7.1 Technical Limitations
Some technical issues came up during development, such as problems with infinite scrolling and occasional app crashes for App A development. PHPMyAdmin also encountered access issues due to an incorrect login configuration. Additionally, some UI features such as profile pictures and pause gestures were not fully functional for App B development.
[bookmark: _Toc197091967]6.7.2 Resource Constraints
The project faced constraints in time and with the lack of access to advanced development resources. Limited testing devices and participant availability restricted large-scale user testing. Due to time constraints, advanced features such as adaptive learning paths and speech input were not implemented.


[bookmark: _Toc197091968]Chapter 7: Conclusion
[bookmark: _Toc197091969]7.1 Conclusion 
The project successfully designed, developed and evaluated a gamified science education app which aimed to improve knowledge retention among the Gen Z Audience. The app demonstrated an ability to enhance engagement and learning outcomes by mixing short-form video content, interactive quizzes and rewards. The evaluation results clearly showed that the interactive, quiz-based version outperformed passive video consumption alone. Through the use of agile methodology, continuous testing and refinement allowed the final app to meet user needs effectively. Despite technical challenges, such as UI optimisations and backend integration, the project validated the potential of hybrid mobile apps in modern education. EduFusion serves as a practical blueprint for leveraging gamification to meet the evolving needs of digital-native learners, offering actionable insights for educators and developers alike.
[bookmark: _Toc197091970]7.2 Future Work
Several improvements to the overall user experience could be implemented in future app versions. To begin, implementing a password verification step during user registration would improve account security and reduce login errors. Secondly, improving video loading times and ensuring smoother transitions between videos would result in a more consistent content consumption experience. Integrating a gesture-based pause feature such as tapping the screen to pause or resume would provide more control and convenience, particularly for mobile-first users. These improvements are intended to increase usability and engagement, making the app more responsive to user expectations.

Further research could investigate the long-term retention benefits of gamified microlearning over extended periods, beyond the current short-term testing framework. Exploring the effects of adaptive quiz difficulty, personalised learning paths, or integrating artificial intelligence (AI) to tailor content based on performance could provide deeper insights into learner needs. Additionally, future studies could compare gamification outcomes across different subject areas and age groups to understand its broader educational impact.
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* class _LoginPageState extends StatesLoginPage> {
#inal _enailController = TextEditingController()
#inal _passwordController = TextEditingController(

String? errorText
String? debugInfo;
bool. isLoading = false;

© Futurevoid> login() async (
v setstate(() {

errorText = nul
debugInfo = null;
isLoading = tru

i

final url = Uri.parse('${apiBase} Login. php')
final email = _emailController. text.trin();
final password = _passwordController. text. tria();

print (‘e Attenpting login with enail: Sesail'

try {
v final res = await http.post(url, body: {
® | renail't email
“password': password,
b

print(‘Response status: ${res. statusCode}’
print(‘Body: $ires.body}');

v i (res.statusCode == 200) {
final data = jsonDecode (res.body);

if (datal'success'] = true) {
v Navigator. pushReplacenent
context,
v MaterialpageRoute(
builder: () => VideoFeedPage (user: datal'vser']),

), /1 MaterialPageRoute

3 else ¢
v setstate(()
errorText = datal'error'];
debugInfo = res.body;
i
3
betse ¢
v setstate(() {
errorText = 'Server returned s{res.statusCode}'
debugInfo = res.body;
i
3
3 cateh (e) {
print(" Exception: se');
v setstate(()
errorText = 'An error occurred. Could not connect to the server.
debugInfo = e.tostring();
i
} finally {
setstate(() => isLoading = false);





image27.png
class RegisterPage extends Statefulliidget {
const RegisterPage {super. key})

eoverrice
StatecRegisterPage> createState()

3

_Registerpagestate();

class RegisterPageState extends State<RegisterPage> |
final _enailController = TextEditingController()
#inal _passwordController = TextEditingCantroller()
String? errorText;

Future<voiss register() async {
final res = await http.post(
Uri.parse('${apiBase} register. php’ )
body: {
‘enail's _emailController. text.trin()
“password’: _passwordController. text. tria()
n

Final data - jsonbecode( res. o)
5 (antal success'] = true)
Navigator. pustReplacenent(
context,
MaterialPageRoute(builder: (_) => const LoginPage()),
RN
§ etse ¢
setstate(() {
crrortet - datalerrorl;
N
}
3}





image28.png
N

Class _VideoFeedPagestate extends State<VideoFeedpage> [

late final ListeStrings _videolrls;
int _currentIndex = 0;
Lte VideoPlayerController _controller;

coverride]
vold initState() {

super. initstate(

_videalrls = List.generate (15, (1)

Tloaoviseot)
)

shuffle();

*${videoBase)Videos (3 + 1).npd"

void _loadVideo() {
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_loadvideo();
3
3
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Widget build(BuildContext context) {
if (quiz = null) {
return const AlertDialog(
content: SizedBox(
height: 100,
child: Center(child: CircularPragressIndicator())
), /1 SizedBox
)i 7/ Alertdialog

3
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groupValue: selected,
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), /1 RadioListTile
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State<AccountPage> createstate(

_AccountPagestate();
3

class _AccountPageState extends State<AccountPage> {
Hap? stats;
String? error;

eoverride
- void initstate() {
super. initstate();
_toadstats();
3

. Futurecvoid> _loadstats() async {
try 4
final uri = Uri.parse('${apiBase}get_stats.php')
print("Sending POST to: $uri");

| final res = await http.post(
body: {'user_id': widget.user['id').tostring()},

print ("STATUS: ${res. statusCode)
print ("BODY: ${res.body}");

© | if (res.statusCode = 200) {
final data = jsonDecode(res.body);

: if (datal'success'] == true & datal'stats'] 1= null) {

setstate(() = stats = datal'stats’
: 3etse £
setstate(() => error
3
 Betsed
setstate(() => error = ‘Server error: S{res. statusCode} ')
3
3 cateh (e) {

print ("Exception caught: $e");
settate(() => error = 'Could ot load user stats.’
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eoverrice
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3

_settingsPagestate();

class SettingsPageState extends State<SettingsPage> {
String? selected;
final Listestring> options = [*default.png’, ‘pfpl.png’, 'pfp2.pno!
String? nessage;

Future<voids updatePic() async |
try 4
final res = await http.post(
Uri.parse("${apiBase}update _orofile.php')
body: {
‘user_id': widget.userTd. tostring(),
“profile pic's selected!,
n

)

tinal data = jsonDecode(res.body);

i (datal"success')) {
Navigator.pop(context); // Success

betse £
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3 cateh (e) {
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GNU nano 7.2 login.php
?php

header("Access-Control-Allow-Origin: *");
header("Access-Control-Allow-Headers: Content-Type");
header("Content-Type: application/json");

require 'db.php';

$email = $_POST['email'] ?? '';
$password = $_POST['password'] ?? '';

if (empty($email) || empty($password)) {
echo json_encode(['success' => false, 'error' => 'Email and password are required']);
exit;

}

// Fetch user

$stmt = $pdo->prepare("SELECT * FROM users WHERE email = ?");
$stmt->execute([$emaill);

$user = $stmt->Ffetch(PDO: :FETCH_ASSOC) ;

if (!$user || !password_verify($password, $user['password'l)) {
echo json_encode(['success' => false, 'error' => 'Invalid login'l);
exit;

}

// Build full profile picture URL
$base_pfp_url = "http://18.133.241.144/pfp/";
$profile_pic_url = $base_pfp_url . $user['profile_pic'l;

echo json_encode ([

'success' => true,

'user' [
'id' => $user['id'],
'email' => $user['email'],
'profile_pic' => $profile_pic_url,
'total_quizzes' => $user['total_quizzes'],
'correct_answers' => $user['correct_answers']
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GNU nano 7.2

?php
header("Access-Control-Allow-Origin: *");
header("Access-Control-Allow-Headers: Content-Type");
header("Content-Type: application/json");

require 'db.php';

$email = $_POST['email'] ?? '';
$password = $_POST['password'] ?? '';

if (empty($email) || empty($password)) {
echo json_encode(['success' => false, 'error' => 'Email and password required'l]);
exit;

}

// Check if user already exists
$stmt = $pdo->prepare("SELECT * FROM users WHERE email = ?");
$stmt->execute([$emaill);
if ($stmt->fetch()) {
echo json_encode(['success' => false, 'error' => 'User already exists'l]);
exit;
}

// Hash password
$hashed = password_hash($password, PASSWORD_DEFAULT);

// Insert user
$stmt = $pdo->prepare("INSERT INTO users (email, password) VALUES (?, ?)");
$stmt->execute([$email, $hashedl);

echo json_encode(['success' => true, 'message' => 'User registered'l]);




image35.png
GNU nano 7.2 get_quiz.php
?php
header("Access-Control-Allow-Origin:
header("Content-Type: application/json" ),

require 'db.php';

$stmt

$pdo->query ("SELECT id, question, option_a, option_b, option_c, option_d FROM quizzes ORDER BY RAND() LIMIT 1");
$quiz

$stmt—>Ffetch(PDO: : FETCH_ASSOC) ;

if ($quiz) {

echo json_encode(['success' => true, 'quiz' => $quizl);
} else {

echo json_encode(['success' => false, 'error' => 'No quizzes found']);
}
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GNU nano 7.2 db.php
?php

$host = 'localhost’;

$db = 'video_quiz_app';

$user = 'phpmyadmin';
$pass = '123098'; // If you're using password auth, fill this in
try {

$pdo = new PDO("mysql:host=$host;dbname=$db", $user, $pass);
$pdo->setAttribute (PDO: :ATTR_ERRMODE, PDO::ERRMODE_EXCEPTION);
} catch (Exception $e) {
die(json_encode(['success' => false, 'error' => 'Database connection failed']));
}
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<?php

// Handle CORS preflight request

if ($_SERVER['REQUEST_METHOD'] 'OPTIONS') {
header("Access-Control-Allow-Origin: *");
header("Access-Control-Allow-Headers: Content-Type");
header("Access-Control-Allow-Methods: POST, GET, OPTIONS");
http_response_code(204); // No content
exit;

}

// Always send CORS headers for actual requests
header("Access-Control-Allow-Origin: *");
header("Access-Control-Allow-Headers: Content-Type");
header("Access-Control-Allow-Methods: POST, GET, OPTIONS");
header("Content-Type: application/json");

Bequire 'db.php';
$user_id = $_POST['user_id'] ?? null;

if (!$user_id) {
echo json_encode(['success' => false, 'error' => 'Missing user ID']);
exit;

}

/] Fetch user stats

$stmt = $pdo->prepare("SELECT email, profile_pic, total_quizzes, correct_answers FROM users WHERE id = ?");
$stmt—>execute([$user_idl);

$user = $stmt->Ffetch(PDO::FETCH_ASSOC);

if (!$user) {
echo json_encode(['success' => false, 'error' => 'User not found']);
exit;
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GNU nano 7
[2php
header ("Access-Control-Allow-Origin:
header ("Access-Control-Allow-Headers: Content-Type");
header ("Content-Type: application/json");

require 'db.php';

Suser_id = $_POST[ 'user_id'] ?? null;
Squiz_id = $_POST['quiz_id'] ?? null;
Sselected = strtoupper($_POSTI'selected_option'] 77 '
if (ISuser_id || ISquiz_id || lin_array($selected, ['A', 'B', ‘€', 'D'1)) {
echo json_encode(['success' => false, 'error' => 'Missing or invalid input'l);

exit;
}

// Get correct answer

$stmt = $pdo->prepare("SELECT correct_option FROM quizzes WHERE id =
$stmt->execute([$quiz_id]
$row = $stmt->fetch(PDO: : FETCH_ASSOC) ;

if (I1Srow) {
echo json_encode(['success' => false, 'error' => 'Quiz not found'1);
exit;

}

$is_correct = ($rowl'correct_option']

$selected) ? 1 : 8;

// Insert into answers table
$stmt = $pdo->prepare("INSERT INTO answers (user_id, quiz_id, selected_option, is_correct) VALUES (?, ?, ?, ?)");
$stmt->execute([$user_id, $quiz_id, $selected, $is_correctl);

// Update user stats

$stmt = $pdo->prepare("
UPDATE users |
SET total_quizzes = total_quizzes + 1,

correct_answers = correct_answers + 2|

WHERE id =

o)y

$stmt->execute([$is_correct, $user_idl);

echo json_encode ([

‘success' => true,
‘correct' => $is_correct

n;
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GNU nano 7.2 update_profile.php
?php
header("Access-Control-Allow-Origin: *");
header ("Access-Control-Allow-Headers: Content-Type");
header("Content-Type: application/json");

require 'db.php';

$user_id = $_POST['user_id']l ?? null;
$profile_pic = $_POST['profile_pic'] ?? '';

$allowed_pfps = ['default.png', 'pfpl.png', 'pfp2.png'l;

if (!$user_id || !in_array($profile_pic, $allowed_pfps)) {
echo json_encode(['success' => false, 'error' => 'Invalid input']);
exit;

}

// Update user
$stmt = $pdo—>prepare("UPDATE users SET profile_pic = ? WHERE id = ?");
$stmt—>execute([$profile_pic, $user_idl);

// Return full URL
$base_url = "https://nerdypinapple.ddns.net/pfp/";
echo json_encode([
'success' => true,
'profile_pic' => $base_url . $profile_pic
1;
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Answer this to continue

What is the chemical formula for water?
O A.co,

O B.0;

O C.HO

O D.NaCl
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Answer this to continue
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		Enter Company Name in cell B2.		University of Staffordshire

		Enter the name of the Project Lead in cell B3. Enter the Project Start date in cell E3. Pooject Start: label is in cell C3.		Sanjay Sathiyaratnam		Project Start:				Mon, 07/10/2024
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Today's date is outlined in Red (hex #AD3815) from today's date in row 5 through the entire date column to the end of the project schedule.																7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21

		This row contains headers for the project schedule that follows below them. 
Navigate from B6 through BL 6 to hear the content. The first letter of each day of the week for the date above that heading, starts in cell I6 and continues through cell BL6.
All project timeline charting is auto generated based on the start and end dates entered, using conditional formats.
Do not modify content in cells within columns after column I starting with cell I7.		TASK		ASSIGNED
TO		PROGRESS		START		END				DAYS		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S		M		T		W		T		F		S		S

		Do not delete this row. This row is hidden to preserve a formula that is used to highlight the curren day within the project schedule. 														

		Cell B8 contains the Phase 1 sample title. 
Enter a new Title in cell B8.
Enter a name to assign the phase to, if it applies for your project, in cell C8.
Enter Progress for the entire phase, if it applies for your project, in cell D8.
Enter the start and end dates for the entire phase, if it applies for your project, in cells E8 and F8. 
The Gantt chart will automatically fill in the appropriate dates and shade according to the progress entered.
To delete the phase and work only from tasks, simply delete this row.		Proposal												

		Cell B9 contains the sample task "Task 1." 
Enter a new task name in cell B9.
Enter a person to assign the task to in cell C9.
Enter progres of the task in cell D9. A progress bar appears in the cell and is shaded according to the number in the cell. For example, 50 percent progress would shade half of the cell.
Enter task start date in cell E9.
Enter task end date in cell F9.
A status bar shaded for the dates entered appears in blocks starting from cell I9 through BL9. 		Writing introuction		Name		0%		7/10/24		12/10/24				6

		Rows 10 through 13 repeat the pattern from row 9. 
Repeat the instructions from cell A9 for all task rows in this worksheet. Overwrite any sample data.
A sample of another phase starts in cell A14. 
Continue entering tasks in cells A10 through A13 or go to cell A14 to learn more.		Writing justification				0%		12/10/24		13/10/24				2

				Writing Critea for success				0%		12/10/24		13/10/24				2

				Writing resourses needed				0%		12/10/24		13/10/24				2

				Make project plan				0%		14/10/24		18/10/24

				Literature Review				0%		10/10/24		6/11/24

				Fill ethics form 				0%		20/10/24		23/10/24

				Fill risk assessment				0%		20/10/24		23/10/24				4

		The cell at right contains the Phase 2 sample title. 
You can create a new phase at any time within column B. This project schedule does not require phases. To remove the phase, simply delete the row.
To create a new phase block in this row, enter a new Title in cell at right.
To continue adding tasks to the phase above, enter a new row above this one and fill in the task data as in cell A9's instruction.
Update the Phase details in cell at right based on cell A8's instruction.
Continue navigating down column A cells to learn more.
If you haven't added any new rows in this worksheet, you will find 2 additional sample phase blocks have been created for you in cells B20 and B26. Otherwise, navigate through column A cells to find the additional blocks. 
Repeat the instructions from cells A8 and A9 whenever you need to.		Development 												

				Designing the app				0%		10/11/24		17/11/24				8

				Setting up databse 				0%		17/11/24		22/11/24				6

				Clipping videos				0%		23/11/24		30/11/24				8

				Creating the app layout				0%		1/12/24		30/4/25				151

				Implement the videos				0%		1/12/24		30/4/25

				Having weekly meetings				0%		8/11/24		25/4/25

				Implement account creation				0%		1/12/24		30/4/25				151

		Sample phase title block		User Testing												

				Create testing pool				0%		1/4/25		3/4/25				3

				Have users use the app first time experience				0%		4/4/25		5/4/25				2

				Have users use it for a 1 hour and test knowledge				0%		6/4/25		6/4/25				1

				Feedback form 				0%		7/4/25		7/4/25				1

				Writing Report				0%		10/11/24		1/5/25				173

		Sample phase title block		Presentation/conclusion												

				Create presentation 				0%		5/5/25		20/5/25				16

				Grad Ex Prep				0%		TBA		TBA				ERROR:#VALUE!

				Grad Ex 				0%		TBA		TBA				ERROR:#VALUE!

		This row marks the end of the Project Schedule. DO NOT enter anything in this row. 
Insert new rows ABOVE this one to continue building out your Project Schedule.		Insert new rows ABOVE this one												
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		SIMPLE GANTT CHART by Vertex42.com

		https://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html

		About This Template

		This template provides a simple way to create a Gantt chart to help visualise and track your project. Simply enter your tasks and start and end dates - no formulae required. The bars in the Gantt chart represent the duration of the task and are displayed using conditional formatting. Insert new tasks by inserting new rows.

		Guide for Screen Readers

		There are 2 worksheets in this workbook. 

TimeSheet
About

The instructions for each worksheet are in the A column starting in cell A1 of each worksheet. They are written with hidden text. Each step guides you through the information in that row. Each subsequent step continues in cell A2, A3, and so on, unless otherwise explicitly directed. For example, instruction text might say "continue to cell A6" for the next step. 

This hidden text will not print.

To remove these instructions from the worksheet, simply delete column A.

		Additional Help

		Click on the link below to visit vertex42.com and learn more about how to use this template, such as how to calculate days and work days, create task dependencies, change the colours of the bars, add a scroll bar to make it easier to change the display week, extend the date range displayed in the chart, etc.

		How to Use the Simple Gantt Chart

		More Project Management Templates

		Visit Vertex42.com to download other project management templates, including different types of project schedules, Gantt charts, tasks lists, etc.

		Project Management Templates

		About Vertex42

		Vertex42.com provides over 300 professionally designed spreadsheet templates for business, home, and education - most of which are free to download. Their collection includes a variety of calendars, planners, and schedules as well as personal finance spreadsheets for budgeting, debt reduction, and loan amortisation.

		Businesses will find invoices, time sheets, inventory trackers, financial statements, and project planning templates. Teachers and students will find resources such as class schedules, grade books, and attendance sheets. Organise your family life with meal planners, checklists, and exercise logs. Each template is thoroughly researched, refined, and improved over time through feedback from thousands of users.



https://www.vertex42.com/ExcelTemplates/excel-project-management.html?utm_source=ms&utm_medium=file&utm_campaign=office&utm_content=texthttps://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html?utm_source=ms&utm_medium=file&utm_campaign=office&utm_content=helphttps://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html?utm_source=ms&utm_medium=file&utm_campaign=office&utm_content=urlhttps://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html?utm_source=ms&utm_medium=file&utm_campaign=office&utm_content=text
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RESEARCH PROJECT CONSENT FORM

Tite of Project: Investigation and implementation of a Science Educational
Hybrid Mobile applicarion for Gen? Audience Using Short Form Conent o v
improve Knowiedge Retention =2

STAFFORDSHIRE
Researcher: Sanjay Sathiyaratnam UNIVERSITY

“This study aims to evaluate the effectiveness of short-form
educational videos in enhancing knowledge retention.

I have read and understood the information sheet. Yesr Nor

I have been given the opportunity to ask questions, and | have Yes~ Nor~
had any questions answered satisfactoriy.

|understand that my participation in this study is entirely  Yes~ Nor~
voluntary and that | can withdraw at any time without having to
give an explanation

| understand that | will complete the questionnaire on Microsoft Yes = Nor~
Forms,

| consent that data collected could be used for publicationina Yes~ Nor~
scientifc journal or could be presented In scientiic forums

(conferences, seminars, workshops) or can be used for

teaching purposes and understand that al data will be

presented anonymously.

Iagree that data will be used only for ths project, including test Yes ~ Nor™
scores and knowledge assessments, and may be reviewed for

quality control purposes.

Al data will be sorted safely on a password protected Yesr Nor
‘computer (electronic data)

To withdraw, | understand that | can contact the researcher via Yes ™ Nor™
‘email before the deadiine (01/03/2025). without having to give.

an explanation

I nereby give consent to take partin this study Yesr Nor

Name Parlicpant (print) _ Date ~_ Signature

Name Researcher (print) Date Signature
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INFORMATION SHEET FOR PARTICIPANTS

Project Reference Number: [insert once provided by the university ethics committee]

le of study

EduFusion: Optimising a Gamified Micro-Learning Framework — From Development to

Performance Evaluation

Invitation Paragraph

1 would like to invite you to participate in this research project which forms part of my Level
6 Final Year Project research. Before you decide whether you want to take part, itis
important for you to understand why the research is being done and what your
participation will involve. Al research and responses will be kept anonymous. Please take
time to read the following information carefully and discuss it with others if you wish. Ask
me if there is anything that is not clear or if you would like more information.

What is the purpose of the study?

This study aims to examine whether short-form educational videos improve
knowledge retention in science education, specifically targeting Gen Z users. The
research investigates the effectiveness of microlearning content on a mobile app in
enhancing memory and understanding of science concepts.

Why have | been invited to take part?

You have been invited to participate because you are within the target demographic
(e.q., aged 18-25) and have experience with short-form video platforms. Your
insights and responses will help evaluate the educational potential of short videos
in science learning.

What will happen if | take part?

If you agree to participate, you will complete a brief pre-test to assess your baseline
knowledge on a science topic which can take about 10 minutes. You will then
engage with a series of short educational videos on the app, followed by a post-test
to measure any changes in knowledge. These quizzes are short so it would take
about 5 minutes to complete. Finally, you'll be asked to complete a feedback
questionnaire about your experience with the app. This questionnaire will only take
10 minutes, but you may do it at your own time.
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Do | have to take part?

Version Number DD/MM/YY

]
%

STAFFORDSHIRE
ONIVERSITY

Participation is completely voluntary. You should only take part if you want to and choosing
not to take part wil not disadvantage you in anyway. If you want fo withdraw from the
research at any point, please let the researcher know about your actions. Once you have
read the information sheet, please contact us if you have any questions that will help you
decide about taking part. If you decide to take part we will ask you to sign a consent form
and you will be given a copy of this consent form to keep.

What are the possible risks of taking part?

There are minimal risks associated with participation. You may experience mild
fatigue from completing the tests and questionnaires, but breaks will be provided as
needed.

What are the possible benefits of taking part?

By participating, you may enhance your science knowledge and contribute to
research on how educational videos can support learning. Your feedback could help
improve the design of future educational apps for your generation.

Data handling and confidentiality

Your data will be processed in accordance with the data protection law and will comply with
the General Data Protection Regulation 2016 (GDPR).
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Data Protection Statement

The data controller for this project will be Staffordshire University. The University will
process your personal data for the purpose of the research outiined above. The legal basis
for processing your personal data for research purposes under the data protection law is a
‘task in the public interest You can provide your consent for the use of your personal data
in this study by completing the consent form that has been provided to you.

You have the right to access information held about you. Your right of access can be
exercised in accordance with the General Data Protection Regulation. You also have other
fights including rights of correction, erasure, objection, and data portability. Questions,
comments and requests about your personal data can also be sent to the Staffordshire
University Data Protection Officer. If you wish to lodge a complaint with the Information
Commissioner's Office, please visit wwi.ico.org.uk.

What if | change my out taking part?
You are free to withdraw from the study at any point without needing to provide a reason.

Withdrawing from the study will not affect you in any way. You are able to withdraw your data
from the study up until 01/02/2025. After this date, withdrawal of your data will no longer be

Version Number DD/MM/YY

||
%

STAFFORDSHIRE
ONIVERSITY

possible because the data will have been anonymized and included in preliminary reports
or analyses. This ensures that individual data cannot be identified or removed once it has
been integrated into the final dataset.

If you choose to withdraw from the study we will not retain any information that you have
provided us as a part of this study.
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How is the project being funded?

This project is self.funded as part of the researcher’s academic requirements at
Staffordshire University.

What will happen to the results of the study?

The results of this study may be published in academic journals, presented at
conferences, or used in educational materials. All data will be presented in a way
that ensures your anonymity.

Who should | contact for further information?

If you have any questions or require more information about this study, please contact me
using the following contact detals:

Researcher: Sanjay Sathiyaratnam

Email: s014717m@student staffs.ac.uk

- DR Viraj Dawarka.

: viraj.dawarka@staffs.ac.uk

What if | have further questions. or if something goes wrong?

If this study has harmed you in any way or if you wish to make a complaint about the
conduct of the study you can contact the study supervisor or the Chair of the Staffordshire
University Ethics Committee for further advice and information:

Thank you for reading this information sheet and for considering taking part in this.
research.
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GENERAL RISK ASSESSMENT FORM

equals Risk Rate.

exsting precautions

Severity multipied by Likelihood

NB: Calculated after taking n to account

Department: Department for Digital Technologies and Arts

Severity

Likelhood

Task/Activity/Area: Final Year Project

‘Almost Certa
5

Likely (4)
Student ID: S014717m Signature: $,Saniay, Possible (3)
Uniikely 2)
Date of Assessment: 16/10/24 Review Date: Rare (1)
10 | Activity/Process/Machines Hazard Personsin | severity | Likelihood Risk Rate Measures/Comments | Result
Danger 5 15

1 [ App Development App Crashes / Giitches | Developer Regular debugging

2 3 6 A
2 | user Data Collection Data Breach Tester Encrypt data storage

4 2 8 A

Key to result T = Trivial Risk A = Adequately Cantrolled N = Not Adequately Controlled U = Unable to decide (further information required).




image1.png
University of
Staffordshire




image61.png
RESEARCH ETHICS

Proportionate Review Form

The Proportionate Review process may be used where the proposed research raises only

minimal ethical risk. This research must: focus on minimally sensitive topics; entail minimal intrusion or
disruption to others; and involve participants who would not be considered vulnerable in the context of the

research.

PART A: TO BE COMPLETED BY RESEARCHER

Name of Researcher:

Sanjay Sathiyaratnam

School

University of Staffordshire

Student/Course Details (If Applicable)

Student ID Number: 22014717m

Name of Supervisor(s)/Module Tutor: Dr Viraj Dawarka
PhO/MPhil project a

Taught Postgraduate [] | Award Title: | Bsc Computer Science
Project/Assignment:

Undergraduate = Module Final Year Project
Project/Assignment: Title:

Project Title:

Investigation and implementation of a Science Educational Hybrid Mobile
application for Genz Using Short Form Content

Project Outline:

“This project involves creating a mobile application designed to educate Gen 2
students about scientific topics using short-form content similar to TikTok
videos, followed by interactive quizzes to test knowledge retention.

Give a brief description of
participants and
procedure (methods, tests
etc)

‘The participants will be students aged 18 to 22, recruited through social
media platforms. The inclusion criteria require participants to be fluent in
English and have access to a smartphone. Those with prior experience using
educational apps specifically for science learning may be excluded to avoid
bias. Participants will irst complete  pre-test (approximately 30 minutes) to
assess their baseline knowledge of the topic. They will then engage with the
app, scrolling through short science videos over three rounds of interaction,
with each round expected to take about 20 minutes. After each round,
participants will complete a brief quiz (30 minutes) to evaluate knowledge
retention. Finally, participants will complete a feedback questionnaire (20
minutes) on the app's design, functionality, and overall experience. The study
willbe conducted online, allowing participants to complete it at their own
pace while their progress and responses are monitored remotely through a
secure platform.

Expected Start Date:

15/11/2024 Expected End Date: | 20/4/2025
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Researcher Declaration

1 consider that this project has no significant ethical implications requiring ful ethical review

Vconfirm that:

1. | The research will NOT involve members of vulnerable groups.

Vulnerable groups include but are not limited to: children and young people (under 18 years
of age), those with a learning disability or cognitive impairment, patients, people in custody,
people engaged in ilegal activiies (e.g. drug taking), or individuals in a dependent or
unequal relationship.

2. | The research will NOT involve sensitive topics.

Sensitive topics include, but are not limited to: participants’ sexual behaviour, thei llegal o
political behaviour, their experience of violence, their abuse or exploitation, their mental
health, their gender or ethnic status. The research must not involve groups where
permission of a gatekeeper is normlly required for initial access to members, for example,
ethnic or cultural groups, native peoples or indigenous communities.

3. | The research will NOT deliberately mislead participants in any way.

4. | The research will NOT involve access to records of personal or confidential information,
including genetic or other biological information, concerning identifiable individuals,

5. | The research will NOT induce psychological stress, anxiety or humiliation, cause more than
minimal pain, or involve intrusive interventions.

This includes, but is not imited to: the administration of drugs or other substances,
vigorous physical exercise, or techniques such as hypnotherapy which may cause
participants to reveal information which could cause concern, in the course of their
everyday life.

6. | The research WILL be conducted with participants' ull and informed consent at Yes
the time the study i carried out:

« The main procedure will be explained to participants in advance, so that they ]
are informed about what to expect.
N/A

« Participants will be told their involvement in the research s voluntary.

XX

= Written consent wil be obtained from participants. (This is not required for
self-completion questionnaires as submission of the completed questionnaire
implies consent to participate).

« Participants will be informed about how they may withdraw from the X
research at any time and for any reason.

« For questionnaires and interviews: Participants will be given the option of ]
omitting questions they do not want to answer.

« Participants will be told that their data will be treated with full confidentiality ]
and that, if published, every effort will be made to ensure it will not be
identifiable as theirs.

« Participants will be given the opportunity to be debriefed i.. to find out more ]
about the study and its results.
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7. | Arisk assessment has been completed for this research project Yes

X

NA

You are unable to confirm any of the above statements, please complete a Full Ethical Review Form. If the
research willinclude participants that are patients, please complete the Independent Peer Review process,

8. Information and Data

Please provide answers to the following questions regarding the handling and storage of information and
data:

) How will research data be stored (manually or electronically)?

Electronicall(Stored on one drive with password protection)

b) Howis protection given to the participants (e.g. by being made anonymous through coding and with a
participant identifier code being kept separately and securely)?

Participants will be anonymized by assigning each a unique participant identifer code, which willbe stored separately
from any personal information to ensure privacy and security.

) What assurance will be given to the participant about the confidentiality of this data and the security
of its storage?

Participants will be assured that their data will be stored securely, encrypted, and only accessible to me and my
supenvisor.

d) Is assurance given to the participant that they cannot be identified from any publication or
dissemination of the results of the project?

Yes, participants will be assured that no identifiable data will be published or shared, ensuring complete
‘anonymity Everything s stated on the Information Sheet

&) Who will have access to this data, and for what purposes?

Only my supervisor and  will have access to this data for analyics reasons.

1) How will the data be stored, for how long, and how will it be discarded?
Data will be stored until 01/09/2025 before being discarded.





image64.png
Supporting Documentation

All key documents e.g. consent form, information sheet, questionnaire/interview schedule are
appended to this application.

Signature of Researcher: | Sanjay Sathiyaratnam Date: | 29/10/2024

NB: If the research departs from the protocol which provides the basis for this proportionate review, then
further review will be required and the applicant and supervisor(s) should consider whether or not the
proportionate review remains appropriate. If it s no longer appropriate a full ethical review form MUST be
submitted for consideration by the School Ethics Coordinator .

University Research Ethics Committee (February 2018)

Next step:
STUDENTS: Please submit this form (and supporting documentation) for consideration by your Supervisor/
Module Tutor.

STAFF: Please submit this form to your Head of Department or a Senior Researcher in your School. Once
they have reviewed the form, this should be forwarded to the Research Adrinistrators in RIlS
(ethics@staffs.ac.uk) who will arrange for it to be considered by n independent member of the School's
College of Reviewers .

PART B: TO BE COMPLETED BY SUPERVISOR/MODULE TUTOR (If student) OR Head of Department/
Senior Researcher (if staff)

1 consider that this project has no significant ethical implications requiring full ethical review
by the Faculty Research Ethics Committee.

1 have checked and approved the key documents required for this proposal (e.g. consent
form, information sheet, questionnaire, interview schedule).

signature of Supervisor/
Head of Department/ V.Dawarka Date: | 7/11/2024
Senior Researcher:

Next Step: Please forward this form to the Research Administrators in RIIS (ethics @staffs.ac.uk) who will
arrange for it to be considered by an independent member of the School's College of Ethical Reviewers ,
having no direct connection with the researcher or his/her programme of study.
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This research proposal has been considered using agreed University Procedures and is now
approved.

or

This research proposal has not been approved due to the reasons given below.
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User Feedback Form for EduFusion App Testing

1. How would you rate your overall experience with the app? (1}

REER AR A SR A A4

2. How easy was it to navigate the app? (T}
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3. How effective were the short form videos in delivering educational content [T}
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4. How Engaging was gamification features (e.g. quizzes) (1}
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5. improvement suggestion ([}

Enter your answer
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10. What is the pH of a neutral substance?
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gradlew 22 bool isLoading = false;
22 gradlew.bat 23
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I' analysis_options.yaml 55 );
pubspec.lock 56 } else {
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® README.md 58 errorText = datal'error'l;
-m 59 debugInfo = res.body;
N scienceappmain.iml 60 1);
61 }
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SoUTE 63 setState(() {
N 64 errorText = 'Server returned ${res.statusCode}';
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v SCIENCEAPPMAIN lib > pages > ™ login_page.dart > %3 _LoginPageState > @ login
> .dart_tool 16 class _LoginPageState extends State<LoginPage> {
s idea 24 Future<void> login() async {
. 67 ¥
M 68 } catch (e) {
Vv app 69 print(' Exception: $e');
v src 70 setState(() {
> debug 71 errorText = 'An error occurred. Could not connect to the server.';
© main 72 debugInfo = e.toString();
) 73 i
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> res 76 ¥ |
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K build.gradle kts 80 Widget build(BuildContext context) { |
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© quiz_popup.dart 101 onPressed: login,
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& video_feed_page... 104 if (errorText != null) ...[
& main.dart 105 const SizedBox(height: 10),
: 106 Text(errorText!, style: const TextStyle(color: MColors.red)),
> linux 107 1,
> macos 108 if (debugInfo != null) ...[
v test 109 const SizedBox(height: 10),
Y e e s 110 Text('Debug:', style: TextStyle(fontWeight: FontWeight.bold)),
111 Text(debugInfo!,
> web 112 style: const TextStyle(fontSize: 12, color: HColors.grey)), // Text
> windows 113 1,
flutter-plugins 114 const SizedBox(height: 20),
flutter-plugins-dep... 115 TextButton(
© gitignore 116 onPressed: () {
-gitig 117 Navigator.pushNamed(context, '/register');
.metadata 118 },
! analysis_options.yaml 119 child: const Text("Don't have an account? Register"),
pubspec.lock 120 ), // TextButton
121 1
I pubspec.yaml !
LI 122 ), // Column
@® README.md 123 ), // Padding
N scienceappmain.iml 124 ); // Scaffold
125 }
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> res
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> profile
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> gradle
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import ‘'dart:convert';

import 'package:flutter/material.dart’';
import 'package:http/http.dart' as http;
import 'login_page.dart';

import 'config.dart';

class RegisterPage extends StatefulWidget {
const RegisterPage({super.key});

@override
State<RegisterPage> createState() => _RegisterPageState();

}

class _RegisterPageState extends State<RegisterPage> {
final _emailController = TextEditingController();
final _passwordController = TextEditingController();
String? errorText; =

Future<void> register() async {
final res = await http.post(
Uri.parse('${apiBase}register.php'),

body: {
‘email': _emailController.text.trim(),
‘password': _passwordController.text.trim(),
+

H

final data = jsonDecode(res.body);
if (datal'success'] == true) {
Navigator.pushReplacement(
context,
MaterialPageRoute(builder: (_) => const LoginPage()),
LINIRH
} else {
setState(() {
errorText = datal'error'];
i
¥
}

@override
Widget build(BuildContext context) {
return Scaffold(
appBar: AppBar(title: const Text("Register")),
body: Padding(
padding: const EdgeInsets.all(24.0),
child: Column(
children: [
TextField(controller: _emailController, decoration: const InputDecoration(labelText: "Email"))
const SizedBox(height: 12),
TextField(controller: _passwordController, obscureText: true, decoration: const InputDecoration(labelText: "Password"))
const SizedBox(height: 20),
ElevatedButton(onPressed: register, child: const Text("Register")),
if (errorText != null) ...[
const SizedBox(height: 10),
Text(errorText!, style: const TextStyle(color: MColors.red)),
1,
1,
), // Column
), // Padding
); // Scaffold
}
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3 AndroidManife...
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v test
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> windows
flutter-plugins
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I' analysis_options.yaml
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39
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

import 'package:flutter/material.dart’';

import 'package:video_player/video_player.dart';
import 'quiz_popup.dart';

import ‘'account_page.dart';

import 'config.dart';

class VideoFeedPage extends StatefulWidget {
final Map user;

const VideoFeedPage({super.key, required this.user});

@override
State<VideoFeedPage> createState() => _VideoFeedPageState();
X

class _VideoFeedPageState extends State<VideoFeedPage> {
late final List<String> _videoUrls;
int _currentIndex = 0;
late VideoPlayerController _controller;

@override
void initState() {
super.initState();
_videoUrls = List.generate(15, (i) => '${videoBase}Video${i + 1}.mp4')

_loadvideo();
}
void _loadVideo() {
_controller = VideePtayerControtternetwork(_videoUrls[_currentIndex])
..initialize().then((_) {

setState(() {});
_controller.play();
H;

Future<void> _nextVideo() async {
_controller.pause();
await _controller.dispose();

_currentIndex++;

if (_currentIndex % 3 == 0) {
await showDialog(
context: context,
barrierDismissible: false,
builder: (_) => QuizPopup(userId: widget.user['id']),
)i
}

if (_currentIndex < _videoUrls.length) {
_loadVideo();
} else {
setState(() {
_currentIndex = 0;
_videoUrls.shuffle();
i
_loadVideo();
¥
}

@override

void dispose() {
_controller.dispose();
super.dispose();

}

void _togglePlayPause() {
setState(() {

..shuffle();

™ main.dart

£ scienceappmain

N AndroidManifest.xml

™ config.dart

3

™ account_page.dart

™ settings_page.dart

Q
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« android 61 @override
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v
app 63 _controller.dispose(); —
v src 64 super.dispose();
> debug 65 }
v main 66
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) 68 setState(() {
> kotlin 69 if (_controller.value.isPlaying) { !
> res 70 _controller.pause();
S AndroidManife... 71 }else {
> profile 72 \ _controller.play();
73
build.gradle.kt:
K build.gradle.kts 74 b |
> gradle 75 }
& .gitignore 76
K build.gradle kts 7 @override
. 78 Widget build(BuildContext context) {
gradle.properties
79 return Scaffold(
gradlew 80 body: _controller.value.isInitialized
& gradlew.bat 81 ? GestureDetector(
local.properties 82 onTap: _togglePlayPause,
> scienceappmain_a... 83 onVerticalDragEnd: (_) => _nextVideo(),
K setti dle.kt 84 child: Center(
settings.gradle.kts 85 child: AspectRatio(
> build 86 aspectRatio: _controller.value.aspectRatio,
> ios 87 child: VideoPlayer(_controller),
v lib 88 ), // AspectRatio
s 89 ), // Center
90 ) // GestureDetector
N account_page.dart 91 : const Center(child: CircularProgressIndicator()),
™ config.dart 92 floatingActionButton: Column(
™ login_page.dart 93 mainAxisAlignment: MainAxisAlignment.end,
~ quiz_popup.dart 94 children: [
aQ =0 I 95 FloatingActionButton(
register_page.dar 96 heroTag: '"pause-play",
N settings_page.dart 97 onPressed: _togglePlayPause,
N video_feed_page.... 98 child: Icon(
N main.dart 99 _controller.value.isPlaying ? Icons.pause : Icons.play_arrow,
5 linux 100 Yo 1/ Icon.
101 ), // FloatingActionButton
» macos 102 const SizedBox(height: 10),
vV test 103 FloatingActionButton(
™ widget_test.dart 1 104 heroTag: "profile",
S weld 105 onPressed: () {
S wind 106 Navigator.push(
Wwindows 107 context,
flutter-plugins 108 MaterialPageRoute(builder: (_) => AccountPage(user: widget.user)),
flutter-plugins-dep... 109 )i
© _gitignore 110 h
metadata 0111 child: con.st Icon(Icons.account_circle),
- . 112 ), // FloatingActionButton
I' analysis_options.yaml 113 1
,
pubspec.lock 114 ), // Column
I pubspec.yaml 115 )i // Scaffold
® README.md 116 ¥
117}

N scienceappmain.iml

> OUTLINE

> TIMELINE

> DEPENDENCIES
> VS CODE PETS
> JAVA PROJECTS

X ®1A0021 @  Ln14,Col2 Spaces:2 UTF-8 LF {} Dart & @ Golive £3 Chrome (web-javascript) (2




image77.png
@ Code File Edit Selecton View Go Run Terminal Window Help Fri 2 May 15:21

& £ scienceappmain @v 08 l] Q ‘:D

@ EXPLORER ™ |ogin_page.dart ™ register_page.dart ™ video_feed_page.dart ™ quiz_popup.dart X ™ main.dart N AndroidManifest.xml ™ config.dart ™ account_page.dart ™ settings_page.dart € [0
\ SCIENCEAPPMAIN lib > pages > ™ quiz_popup.dart > €3 _QuizPopupState > @ _loadQuiz
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Vv osrc 6 class QuizPopup extends StatefulWidget {
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v main 8 A . .
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S AndroidManife... iz 4 L
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K build.gradle. kts 16 Map? quiz;
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@ gitignore 18 bool submitted = false;
K build.gradle.kts ;2 bool isCorrect = false;
gradle.properties 21 @override
gradlew 22 void initState() { I
22 gradlew.bat 23 super.initState();
local.properties ;: ) ~loadQuiz();
N scienceappmain_a... 26
K settings.gradle.kts 27 Future<void> _loadQuiz() async {
> build 28 try {
S ios 29 final res = await http.get(Uri.parse('${apiBase}get_quiz.php'));
© lib 30 final data = jsonDecode(res.body);
31
W [ 32 if (datal'success'] == true && datal'quiz'] != null) {
™ account_page.dart 33 setState(() => quiz = datal'quiz'l);
N config.dart 34 } else {
™ login_page.dart gz \ throw Exception('Failed to load quiz');
) GUEFEEET 37 } catch (e) {
N register_page.dart 38 L] m("krror loading quiz: $e");
™ settings_page.dart 39 ScaffoldMessenger.of(context).showSnackBar(
™ video_feed_page.... 40 const SnackBar(content: Text('Error loading quiz')),
N main.dart 4 i
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> linux 43 }
> macos 44
v test 45 Future<void> _submitAnswer() async {
™ widget_test.dart 1 46 try {
N b 47 final res = await http.post(
we 48 Uri.parse('${apiBase}submit_answer.php'),
> windows 49 body: {
flutter-plugins 50 ‘user_id': widget.userId.toString(),
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- 52 ‘selected_option': selected!,
@ .gitignore
53 +
.metadata 54 );
;
! analysis_options.yaml 55
pubspec.lock 56 final data = jsonDecode(res.body);
57
!
!' pubspec.yaml
© Yo 58 setState(() {
-m 59 submitted = true;
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61 i
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