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[bookmark: _Toc197444702]Abstract 
Women continue to be underrepresented in STEM (science, technology, engineering, and mathematics) fields, with academic isolation and a lack of peer support cited as key barriers to success and retention. This project aimed to design and develop a native Android application that helps connect female-identifying STEM students with suitable study partners based on shared academic interests, institutional affiliation, and availability.
The system was built using Kotlin and Android Studio, with Firebase services providing backend support for authentication, real-time database storage, and cloud messaging. Core features include email link authentication, dynamic profile creation, study buddy filtering, and real-time messaging. The design follows the MVVM architectural pattern and integrates Firebase Firestore to ensure secure and responsive data handling.
The application was tested across emulator and physical devices, demonstrating consistent performance and stability. Although certain advanced features, such as public forums and recommendation-based matching, were deferred due to time constraints, the final product meets all critical functionality requirements and reflects strong alignment with the original aim and objectives.
This dissertation documents the full development process, from literature-informed problem definition through to testing and evaluation. The resulting application represents a scalable, user-focused solution that supports peer engagement and academic belonging for women in STEM.
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[bookmark: _Toc197444703]1: Introduction
1.1 [bookmark: _Toc197444704]Context and Background
Women remain critically underrepresented in Science, Technology, Engineering, and Mathematics (STEM) disciplines, despite substantial efforts to bridge the gender gap. Globally, only 28% of the STEM workforce are women [1]. In academic environments, female students are more likely to experience social isolation, lack of mentorship, and diminished peer support networks, leading to reduced confidence, lower academic attainment, and higher dropout rates compared to their male counterparts [2]. Furthermore, research highlights that isolation, and the absence of role models are critical factors contributing to the high attrition rates among female STEM students [3]
As mobile technology has become increasingly accessible and influential within educational settings, it presents new opportunities to counteract these systemic barriers. Mobile applications can foster peer collaboration, facilitate mentorship, and provide structured avenues for academic support. However, despite the proliferation of professional networks such as Women Who Code [4]and Girls Who Code [5], there remains a lack of dedicated platforms specifically designed to promote academic collaboration among female students during their studies. Addressing this gap presents an opportunity not only to support academic success but also to improve the retention of women within STEM education.
This project aims to leverage mobile application development to create a tailored solution: a native Android application, Women in STEM Study Buddy, designed to enable female STEM students to find study partners, share resources, and build academic networks in an inclusive digital space.








1.2 [bookmark: _Toc197444705]Motivation for the Project
This project is motivated by both personal experience and a broader societal need to support gender equity in STEM education. As highlighted by the researcher’s observations during academic studies in STEM fields, female students often face barriers that go beyond curriculum demands; they confront an environment that can inadvertently reinforce feelings of marginalisation. Witnessing the tangible effects of isolation including disengagement, reduced performance, and even withdrawal from programmes highlighted the urgent need for accessible support systems that are accessible, effective, and tailored to the specific challenges faced by women in STEM.
Additionally, from a technological perspective, mobile applications are uniquely positioned to meet users where they are: on personal devices they interact with daily. By combining the universal nature of smartphones with a user-centred design philosophy, this project seeks to empower female students through digital means, making peer collaboration and academic support an integral part of their educational journey.
On a broader scale, initiatives that support women in STEM contribute to diversity, innovation, and social equity, enhancing the quality and breadth of scientific and technological advancement globally [1]


1.3 [bookmark: _Toc197444706]Project Aim
This project aims to develop a native Android application that connects female STEM students with study partners based on academic interests.

1.4 [bookmark: _Toc197444707]Project Objectives
· Objective 1: Research the challenges faced by women in STEM education and the role of peer networks in supporting academic success.
· Objective 2: Review best practices for mobile application development using Kotlin and Android Studio.
· Objective 3: Design an intuitive user interface facilitating user registration, profile creation, and study partner matching.
· Objective 4: Implement real-time messaging functionality between matched users.
· Objective 5: Conduct usability and functional testing to evaluate user experience and app performance.
1.5 [bookmark: _Toc197444708]Problem Statement
The underrepresentation of women in STEM is not merely a statistical concern but a manifestation of systemic challenges deeply rooted within educational and institutional structures. 
Female students report higher feelings of isolation and marginalisation within STEM programmes, leading to a significant impact on mental wellbeing, academic persistence, and career progression [1] [6] [7].
Without access to supportive peer networks, female students are more vulnerable to decreased self-efficacy, academic underperformance, and eventual attrition from STEM fields. While professional networking organisations exist, few interventions specifically target the academic phase where support may be most critical.
Creating accessible, peer-driven platforms at the university level is therefore vital. Through fostering academic partnerships and a sense of belonging, such interventions can increase retention, enhance academic outcomes, and contribute to broader efforts toward gender equity in STEM.














[bookmark: _Toc197444709]Scope of the Project
The scope of this project has been carefully defined to ensure feasibility and focus within the available timeframe and resources.
In Scope:
· Development of a native Android mobile application using Kotlin and Android Studio.
· Core features including user registration, profile creation, study partner matching, and real-time messaging.
· Secure email link authentication with Firebase Authentication.
· Real-time database management using Firebase Realtime Database.
· Usability testing and performance evaluation using emulator and physical devices.
Out of Scope:
· Development of a web-based version or iOS application.
· Complex AI-driven matching algorithms or recommender systems.
· Large-scale public deployment (e.g., release on Google Play Store).
· Full-featured social networking elements such as public posts or discussion forums which will be added onto the community page.
· Extensive administrative control panel for moderators or backend content management.
By maintaining a clearly bounded project scope, the development process can remain focused, manageable, and aligned with the project’s primary aim.















[bookmark: _Toc197444710]1.7 Dissertation Structure Overview
This dissertation is organised into eight chapters, each serving a distinct purpose in documenting the research, design, development, and evaluation processes:

· Chapter 1 – Introduction: Introduces the project, its motivation, aims, objectives, scope, and significance.

· Chapter 2 – Literature Review: Reviews relevant research on women in STEM, peer support systems, and mobile application development practices.

· Chapter 3 – Methodology: Outlines the research approach, development methodology, risk assessment, and data collection strategies.

· Chapter 4 – Design: Details the architectural design of the application, including wireframes, database models, and system workflows.

· Chapter 5 – Implementation: Describes the development process, tools used, challenges encountered, and technical solutions implemented.

· Chapter 6 – Testing and Results: Presents the outcomes of functionality, usability, and performance testing.

· Chapter 7 – Evaluation: Critically evaluates the project outcomes against the original aims and discusses lessons learned.

· Chapter 8 – Conclusion and Recommendations: Summarises the key findings and suggests future development directions.

· Chapter 9 – Personal Reflection: Provides a personal account of the development journey and key learning outcomes.







[bookmark: _Toc197444711]Chapter 2: Literature Review

[bookmark: _Toc197444712]2.1 Introduction
The persistent underrepresentation of women in STEM disciplines continues to hinder gender equity in both academic and industry contexts. Numerous studies have identified isolation, diminished confidence, and limited peer networks as key obstacles to female student success. While many support initiatives exist, they often emphasise professional development over academic collaboration leaving a critical gap in the university experience that this review seeks to address.
This literature review critically examines existing research concerning the challenges faced by women in STEM, evaluates current support systems, explores the potential of technology-driven solutions, introduces key theoretical foundations for collaboration tools, and discusses the impact of gender-inclusive design. Finally, it identifies existing research gaps that the "Women in STEM Study Buddy Platform" aims to address.















[bookmark: _Toc197444713]2.2 Challenges for Women in STEM
Women in STEM fields encounter persistent barriers that hinder their academic engagement and professional advancement. Studies show that underrepresentation, social isolation, and the scarcity of supportive peer networks contribute significantly to higher attrition rates among female STEM students [2]. These challenges are often compounded by implicit biases and societal stereotypes that question women's competence in technical fields, placing additional pressure on female students to consistently prove their capabilities [8].
Lack of access to mentorship and collaborative study environments further exacerbates these difficulties. Research demonstrates that peer collaboration is strongly linked to improved academic performance and retention, yet many women report fewer opportunities to form such connections during their studies [6]. These findings underscore the urgent need for platforms specifically designed to foster academic collaboration among female STEM students.
Research highlights that women remain significantly underrepresented across many STEM disciplines. As shown in Figure 2.1, fields such as Computer Science and Engineering continue to exhibit some of the widest gender disparities, with female participation as low as 21% in Engineering and Technology-related programmes.
[image: A graph of people and numbers
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Figure 2.1 women in computer science and engineering.

[bookmark: _Toc197444714]2.3 Current Support Systems
Several initiatives have been launched to support women in STEM; however, most focus on career development rather than academic collaboration. Organizations such as Women Who Code offer technical workshops, leadership training, and networking opportunities aimed at empowering women to advance in technology careers [5]. Similarly, Girls Who Code focuses on bridging the gender gap by offering coding programs and mentorship for school-age girls [9].
While these initiatives have made substantial contributions to increasing gender diversity in STEM fields, they primarily address post-academic career trajectories. Research published in the International Journal of STEM Education highlights the critical role of academic peer mentoring in enhancing women's persistence and success within STEM programmes [9]Yet few platforms provide female students with direct opportunities for academic collaboration during their university education.
However, few of these initiatives provide tools that directly enable academic collaboration during university. This leaves a significant gap that the Women in STEM Study Buddy platform is designed to address.



[bookmark: _Toc197444715]2.4 Technology-Driven Solutions
Technology has emerged as a powerful tool for enabling collaboration in academic and professional contexts. Platforms such as Slack and Microsoft Teams facilitate real-time communication, file sharing, and collaborative workspaces that are widely used across industries, [10] However, these platforms are designed for broad user bases and do not specifically cater to the unique academic and social needs of female STEM students.
Studies indicate that platforms tailored to users’ specific experiences and challenges result in higher engagement and satisfaction [11] Features such as personalized matching algorithms, real-time messaging, and resource sharing are particularly effective in promoting academic collaboration and reducing feelings of isolation [7]. 
By leveraging such functionalities in a gender-specific context, technology can play a critical role in supporting female students' academic success.
The "Women in STEM Study Buddy Platform" builds upon this foundation by offering dedicated features tailored specifically to the academic needs of female STEM students, combining technological innovation with a gender-sensitive approach.


[bookmark: _Toc197444716]2.5 Key Theoretical Foundations
The development of effective collaboration tools is grounded in several educational and psychological theories. Social constructivism, as proposed by Vygotsky (1978), suggests that learning occurs through social interaction and collaborative dialogue, which enhance cognitive development [12]. In the context of STEM education, collaborative learning environments have been shown to improve understanding, academic performance, and student persistence [13].
Complementary to this, peer learning models highlight the benefits of structured academic partnerships. Studies indicate that students who engage in peer mentoring and group-based learning are more likely to complete their programmes and report higher satisfaction with their educational experience [14].
Additionally, theories of user engagement in digital platforms argue that features such as personalisation, real-time interaction, and social connectivity are critical to maintaining user interest over time [15]These theoretical principles have been directly applied in the design of the Women in STEM Study Buddy platform, which integrates peer matching, real-time communication, and academic filtering to create a socially and cognitively supportive learning environment.


[bookmark: _Toc197444717]2.6 Impact of Gender-Inclusive Design
Gender-inclusive design is a critical consideration in the development of digital tools that aim to support diverse user groups. Research by Frieze and Quesenberry (2015) suggests that when women engage with technologies that reflect their values—such as collaboration, transparency, and usability—they are more likely to adopt and remain engaged with those platforms [16].In educational technology, this translates into preferences for intuitive interfaces, cooperative features, and accessible support systems.
Effective gender-inclusive design also addresses broader issues of accessibility, representation, and empowerment. According to Al-Ali et al. (2022), platforms that consider cultural and gender-specific factors can increase user trust and perceived relevance, particularly for underrepresented groups [17]. Features such as personalised profiles, moderated environments, and non-hierarchical structures contribute to a greater sense of belonging among users.
In the development of the Women in STEM Study Buddy application, these principles were prioritised. The user interface was designed to be clean, non-intimidating, and collaborative rather than competitive. By embedding inclusivity into the visual and functional design, the platform aims to improve both initial uptake and long-term engagement among female-identifying STEM students.

[bookmark: _Toc197444718]2.7 Research Gaps
Despite the growing number of initiatives aimed at supporting women in STEM, there remains a notable gap in platforms that facilitate academic collaboration rather than career advancement. Existing services such as Women Who Code and Girls Who Code [5], [4]primarily focus on industry preparation, offering mentorship and coding bootcamps rather than tools that address day-to-day academic challenges.
Recent studies have emphasised the importance of peer-based academic support systems in improving persistence and confidence among women in STEM degree programmes [6].However, few digital tools are specifically designed to foster these peer interactions within academic settings. General-purpose collaboration platforms (e.g., Slack, Microsoft Teams) lack gender-responsive design and do not accommodate the unique social and psychological dynamics experienced by underrepresented groups [10] [11].
Furthermore, while literature on inclusive technology design and social constructivist learning environments supports the efficacy of personalised, collaborative platforms [12], [13], there is limited application of these principles within mobile applications tailored to higher education.
The Women in STEM Study Buddy application aims to address these gaps by integrating peer matching, academic filtering, and real-time communication into a mobile-first environment designed with inclusivity and accessibility in mind.

[bookmark: _Toc197444719]2.7.1 Comparable Applications and Case Studies
While several educational platforms support peer engagement, few are tailored specifically to address the academic needs of underrepresented groups in STEM. For example, StudyBuddy is a scheduling-focused mobile app that connects users for co-study sessions but lacks personalised academic filtering or identity-aware design [18]. Similarly, GoConqr offers digital learning tools such as shared flashcards and quizzes but does not facilitate direct peer matching or real-time communication [19]. Platforms like UNiDAYS Study Hub provide forums and content aggregation but are primarily commercial in nature and not optimised for sustained academic collaboration [20]Compared to these general-purpose tools, the Women in STEM Study Buddy application uniquely integrates gender-inclusive design, real-time Firebase architecture, and academic interest-based filtering, offering a specialised solution for fostering academic belonging and connection among female-identifying students in STEM disciplines.

[bookmark: _Toc197444720]2.8 Summary and Connection to the Proposed Platform
This literature review has examined the persistent challenges facing women in STEM education, including social isolation, limited peer collaboration opportunities, and the broader systemic underrepresentation of women across STEM fields [1], [2] . Although several high-profile initiatives have sought to address these issues, most focus on professional advancement rather than providing support during the academic journey [4], [5].
Academic peer mentoring has been shown to significantly impact retention, confidence, and performance among underrepresented students in STEM disciplines [6], yet there remains a shortage of purpose-built digital tools that facilitate such support during university. Furthermore, while general communication platforms and learning management systems offer basic collaboration features, they lack gender-inclusive design elements, academic filtering, and mobile-first usability [10] [11] .
The review also highlighted theoretical frameworks — including social constructivism and peer learning theory [12], [13], as well as inclusive technology design [16], [17] — that support the development of gender-responsive academic collaboration tools. However, these frameworks are rarely applied in tandem within mobile app development for educational contexts.
The Women in STEM Study Buddy platform directly addresses these gaps by integrating theoretical and practical insights into a cohesive, inclusive, and academically focused mobile application. It provides peer-matching, real-time messaging, and academic profile filtering in an interface designed with usability and gender inclusivity at its core. By doing so, the platform offers a novel approach to enhancing academic belonging and engagement among female-identifying students in STEM.









[bookmark: _Toc197444721]
Chapter 3: Methodology

[bookmark: _Toc197444722]3.1 Introduction
This chapter outlines the methodological framework underpinning both the academic investigation and software development aspects of the Women in STEM Study Buddy project. It details the research philosophy, approach, and strategy used to investigate the identified problem, and explains the agile software development methodology applied to build and evaluate the proposed solution. The chapter also describes the tools and technologies used, the methods of data collection and analysis, and the ethical considerations governing the study.
[bookmark: _Toc197444723]3.2 Research Methodology
This section outlines the research methodology adopted to support the development and evaluation of the Women in STEM Study Buddy application. The approach combines theoretical grounding with practical implementation, allowing for a structured exploration of the problem and its solution. The following subsections describe the philosophical stance, research approach, and strategy used to investigate the challenges faced by women in STEM and assess the effectiveness of the proposed platform.

[bookmark: _Toc197444724]3.2.1 Research Philosophy
This project adopts a positivist research philosophy, which emphasises objectivity, empirical measurement, and observable outcomes (Creswell, 2014) [21]. This perspective is well suited to evaluating the performance and usability of a software tool, as it allows for the collection of quantifiable data from testing sessions. Interpretivist approaches, which favour subjective meaning-making, were considered less applicable due to the project's emphasis on system functionality over lived user narratives.
[bookmark: _Toc197444725]3.2.2 Research Approach
A deductive research approach was used, beginning with established theories on peer support, inclusive technology design, and educational collaboration [2] [8]. From these foundations, hypotheses were formed — for example, that gender-specific peer platforms can improve perceived academic support — and subsequently tested through the design, development, and evaluation of the mobile application. This approach aligns with the project’s positivist stance, enabling structured hypothesis testing and outcome measurement.

[bookmark: _Toc197444726]3.2.3 Research Strategy
The research strategy combined secondary data analysis through literature review, practical implementation via software development, and primary data collection through user testing. The literature review established the theoretical and contextual foundations of the study. Software development provided a practical means to explore the problem space through applied design, while usability testing allowed the collection of empirical data on system effectiveness and user interaction.

[bookmark: _Toc197444727]3.3 Software Development Methodology
The development of the Women in STEM Study Buddy application followed an Agile Feature-Driven Development (FDD) methodology, which emphasises iterative, modular progress and user-focused functionality (Palmer & Felsing, 2002) [22]. This approach was selected for its flexibility and suitability for solo developers working within fixed time constraints. Each major feature — including user authentication, messaging, and profile creation — was developed, tested, and refined independently, allowing for early feedback and continuous improvement. Acceptance Test-Driven Development (ATDD) practices were also employed, ensuring that each component met predefined user criteria before deployment.

[bookmark: _Toc197444728]3.4 Tools and Technologies
The successful implementation of the application relied on several key tools and platforms, chosen for their integration capabilities, community support, and suitability for rapid mobile development. These included Android Studio, Kotlin, Firebase, and GitHub.
[bookmark: _Toc197444729]3.4.1 Android Studio
Android Studio was selected as the primary Integrated Development Environment (IDE) for application development due to its close integration with Android SDK tools, built-in emulators, and extensive support for Kotlin development. As the official IDE endorsed by Google, it offers robust debugging, UI prototyping, and deployment features that streamline the mobile app development lifecycle [23].[image: A screenshot of a computer program

AI-generated content may be incorrect.]
Figure 3.1– Android Studio project environment
[bookmark: _Toc197444730]3.4.2 Kotlin Programming Language
Kotlin was chosen as the core development language for its modern syntax, enhanced type safety, and full interoperability with Java. Its concise structure reduces boilerplate code and supports faster development cycles, aligning well with the agile, feature-driven nature of the project [24].Furthermore, Kotlin is officially supported by Google for Android development, ensuring long-term platform compatibility.










[bookmark: _Toc197444731]3.4.3 Firebase
Firebase was selected as the backend platform due to its scalability, real-time data synchronisation, and built-in support for authentication, messaging, and analytics. Its serverless infrastructure significantly reduces backend setup and maintenance, enabling rapid prototyping and deployment. Firebase’s modular services including Realtime Database, Cloud Firestore, Firebase Authentication, and Firebase Cloud Messaging provided an integrated solution that supported secure and responsive user interaction [25].[image: A screenshot of a computer]
Figure 3.2 – Firebase Console integration
[image: A screenshot of a computer program]
Figure 3.3 – Firebase configuration file integrated into android project.
[bookmark: _Toc197444732]3.4.4 Github
GitHub was used for version control, allowing for safe code backups, progress tracking, and collaborative workflow management. Its branch-based development model enabled feature isolation and quick rollbacks, which supported the iterative nature of Agile Feature-Driven Development. GitHub Issues and commit history also served as documentation of implementation progress and debugging activity.[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 3.4- Github repository for the womenInStem app










[bookmark: _Toc197444733]3.5 Risks and Limitations
Several risks and limitations were identified during the planning and execution of this project. These include potential development setbacks, limitations in the scope and validity of evaluation, and ethical risks related to user data and consent.
[bookmark: _Toc197444734]3.5.1 Development Risks
· Time Constraints: Building a fully functional mobile application within the academic project timeline presents scheduling challenges, particularly given the iterative nature of feature-driven development.
· Technical Complexity: Integrating multiple Firebase services and ensuring secure real-time messaging introduces technical challenges that may lead to unforeseen delays.
· Platform Limitations: As the application is built exclusively for Android devices, it inherently excludes iOS users, limiting the initial reach and diversity of user feedback.
· Feature Creep: During implementation, additional features such as viewing matched user profiles and integrating notifications were introduced. While this improved usability, they increased testing and debugging time, raising the risk of timeline overrun.

[bookmark: _Toc197444735]3.5.2 Research and Evaluation Risks
· Limited Sample Size: User testing will involve a small group of participants, which may impact the generalisability of findings.
· Bias in Feedback: Due to the small participant pool and their awareness of the project’s goals, user feedback may have been subject to social desirability bias, reducing the objectivity of the evaluation.
· Incomplete Feature Deployment: If time constraints impact development, not all planned features (e.g., notification systems) may be fully implemented during the evaluation phase.



[bookmark: _Toc197444736]3.5.3 Ethical Risks
· Data Privacy: Storing personal user information, even in a developmental context, introduces risks related to data protection and confidentiality.
· Informed Consent: User testing must ensure that all participants provide informed consent and fully understand how their data will be used.
To mitigate these risks, contingency plans include prioritising critical features for completion, employing anonymous user testing feedback mechanisms, and implementing strict data security protocols during testing.


[bookmark: _Toc197444737]3.6 Data Collection Methods
Data was collected using a combination of usability testing and system analytics. Usability sessions involved X participants (e.g., five STEM students), who were observed performing predefined tasks such as registration, profile creation, and initiating a chat. Metrics including task completion rates, error frequency, and user comments were recorded. Firebase Analytics provided additional quantitative data on screen views and feature usage.
3.6.1 Usability Testing
Usability testing sessions were designed to assess how intuitively users could navigate the application and complete key tasks, such as registration, profile creation, and messaging. Participants were asked to perform a set of predefined tasks while their interactions were observed. Key usability metrics recorded included task success rates, time-on-task, and user errors [26].
[image: A screenshot of a computer program
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Figure 3.5- testing app on android studio built in emulator, displaying home page newsfeed.
[bookmark: _Toc197444738]3.6.2 System Logs and Analytics
Firebase Analytics was used to collect basic system interaction data such as screen views, session duration, and feature usage rates. This quantitative data complements direct user feedback by revealing actual usage patterns, highlighting potential problem areas, and validating user-reported experiences.


[bookmark: _Toc197444739]3.7 Data Analysis Methods
Quantitative data from usability testing and analytics was analysed using descriptive statistics, including task completion rates and feature usage frequency. Qualitative data, such as observational notes and user comments, was analysed using thematic analysis (Braun & Clarke, 2006) [27] to identify common usability issues and user sentiments. This mixed-methods approach enabled a comprehensive understanding of both system performance and user experience.
[bookmark: _Toc197444740]3.7.1 Quantitative Analysis
Quantitative data collected from usability testing (task success rates, completion times) and Firebase Analytics (usage patterns) was statistically analysed. Descriptive statistics, such as average task completion rates and screen transition frequencies, were used to evaluate overall user experience.
[bookmark: _Toc197444741]3.7.2 Qualitative Analysis
Observational notes taken during usability testing sessions were subjected to thematic analysis. Comments, behaviours, and difficulties encountered by users were categorised to identify recurring usability issues and potential areas for design improvement [28] .
By combining observational insights with system usage data, a comprehensive evaluation of the application’s usability was achieved.

[bookmark: _Toc197444742]3.8 Ethical Considerations
Ethical compliance was a core consideration throughout the research process. All procedures involving human participants were guided by the university’s research ethics policy and the British Computer Society’s Code of Conduct (BCS, 2021) [29].
[bookmark: _Toc197444743]3.8.1 Informed Consent
All participants were provided with an information sheet outlining the study's purpose, data usage, and their rights. Written informed consent was obtained prior to participation.
[bookmark: _Toc197444744]3.8.2 Data Privacy and Security
User authentication data was stored using Firebase Authentication and encrypted at rest and in transit. Access was restricted to the researcher and supervised academic staff.
[image: A screenshot of a computer code
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Figure 3.6 – Firebase Security Rules configuration ensuring user data privacy and access control.
[bookmark: _Toc197444745]3.8.3 Minimisation of Risk
The usability testing tasks were designed to be non-invasive and posed minimal risk to participants. No sensitive or health-related data was collected during the project. Every effort was made to ensure that participation did not cause distress, discomfort, or discrimination.

[bookmark: _Toc197444746]3.9 Validity, Reliability, and Generalizability
To make sure the research findings were trustworthy and based on good practice, the ideas of validity, reliability, and generalizability were carefully considered throughout the project.


[bookmark: _Toc197444747]3.9.1 Validity
Validity refers to the degree to which the evaluation methods accurately measured the application's usability and functionality. In this project, task-based usability testing was aligned with the system’s intended outcomes such as successful login, profile creation, and messaging which ensured content validity. Additionally, real-time analytics from Firebase confirmed that user interactions were consistent with intended use cases, further supporting internal validity [30].
[bookmark: _Toc197444748]3.9.2 Reliability
Reliability concerns the consistency of measurements and results over repeated tests or among different users. Informal testing sessions showed recurring patterns in user behaviour, including successful navigation flows and repeated feedback on UI clarity. Although formal test-retest procedures were not implemented due to time constraints, the consistent results across emulator and physical devices suggest a reasonable degree of reliability [31].
[bookmark: _Toc197444749]3.9.3 Generalizability
Generalizability refers to the extent to which findings can be applied to broader contexts beyond the tested sample. Given the limited sample size and specific demographic focus (female STEM students at one institution), the findings cannot be broadly generalized. However, the modular design and platform-agnostic development approach provide a solid foundation for potential expansion to other demographics or institutions in future versions [32].












[bookmark: _Toc197444750]Chapter 4: Design
[bookmark: _Toc197444751]4.1 Introduction
This chapter presents the design of the Women in STEM Study Buddy application, detailing its functional requirements, system architecture, database schema, user interface design, navigation flow, and security considerations. The design process aimed to balance usability, inclusivity, and technical scalability, while addressing the specific needs of female STEM students seeking academic collaboration. Although features such as push notifications and automated matching were reserved for future development, the current implementation reflects a complete and extensible system architecture.
[bookmark: _Toc197444752]4.2 Requirements Specification
The following functional and non-functional requirements were established to guide the development of the Women in STEM Study Buddy application.



[bookmark: _Toc197444753]4.2.1 Functional Requirements
The platform must support the following core functionalities:
· User Registration and Authentication. Users register and log in securely using email and password credentials.
· Profile Creation and Management: Users create and update profiles containing academic interests, year of study, and preferred study subjects.
· Study Partner Matching: Manual study partner discovery through filtered user search (matching algorithm not yet implemented.
· Real-Time Messaging: Users communicate through instant messaging within the application.
· Profile viewing: Viewing matched users’ profiles (designed; pending full implementation).



[bookmark: _Toc197444754]4.2.2 Non-Functional Requirements
· Usability: The application must offer an intuitive and accessible interface suitable for diverse users.
· Security: User data is protected using Firebase Authentication and Firestore Security Rules that restrict access to authenticated users and authorised content only.
· Performance: The system must deliver low-latency responses and handle concurrent users effectively.
· Scalability: The backend infrastructure must support the expansion of user numbers without degradation of service.
· Device Compatibility: The application must function across a range of Android devices running API Level 26 (Android 8.0) and above.
·  Accessibility: The UI design prioritises readability and ease of use across a range of users, including those with limited digital experience.

· Responsive Layout: The application is optimised for display across various Android screen sizes and densities.













[bookmark: _Toc197444755]4.3 System Architecture
The application was developed using a client–server architecture, with a native Android front-end built in Kotlin and a cloud-hosted backend managed via Firebase. Firebase services handle authentication, real-time messaging, user profile management, and analytics. Real-time updates are achieved through Firebase listeners, ensuring that changes in user data (e.g., messages or profile edits) are immediately reflected on the user interface without requiring manual refresh actions.
The architecture was designed with extensibility in mind. While features such as push notifications and algorithmic matchmaking are not currently implemented, the infrastructure supports their future integration. The use of Firebase also allows the application to scale as the user base grows without major architectural changes.
· Firebase Authentication: Enables secure, passwordless sign-in using email link verification. Only authenticated users can access protected areas of the app, such as user profiles and the messaging system.
· Firebase Realtime Database: Manages user profiles, study partner requests, and real-time chat data. Although an automated study partner matching algorithm was originally planned, it was not implemented in this version. Instead, users can manually search, and filter potential study partners based on shared academic information such as university, subject, or interests.
· Firebase Analytics: Captures anonymous user activity data, such as screen views and session durations, to provide insights into how users interact with the app. These insights support future development priorities and design improvements.
· Firebase Cloud Messaging (FCM): Push notification functionality was considered during development but has not been implemented in the current version. FCM is planned as a future enhancement to enable alerts when users receive new messages while the app is closed or running in the background.
Real-time interactivity is achieved using Firebase event listeners, which ensure that updates—such as new messages or profile changes—are instantly reflected in the app interface without requiring users to refresh manually. This contributes to a smooth and responsive user experience.
The architecture was designed with extensibility and maintainability in mind. While features such as automated matchmaking, push notifications, and cross-platform deployment are not part of the current scope, the system structure supports their future integration. The use of Firebase enables the application to scale as the user base grows, without requiring major changes to the underlying infrastructure.


[image: A diagram of a process flow
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Figure 4.1- System Architecture of the Women in STEM Study Buddy App. The diagram shows the interaction between the Android front-end and Firebase services, including Authentication, Realtime Database, Firestore, and Cloud Messaging. [33]
The use of Firebase enables the application to scale as the user base grows, without requiring major changes to the underlying infrastructure.




[bookmark: _Toc197444756]4.4 Database Design
The Women in STEM Study Buddy application uses Firebase Realtime Database to manage dynamic data including user profiles, study buddy requests, and real-time chat threads. Firebase's NoSQL data model was chosen for its flexibility, scalability, and compatibility with event-driven mobile applications. Data is stored in a hierarchical, JSON-like structure that supports fast querying and seamless real-time synchronisation between users and the backend. The design prioritises performance, modularity, and secure access control, while allowing future extensibility for advanced features.
[bookmark: _Toc197444757]4.4.1 Users Collection
Each registered user is represented as a document within the user’s collection. This document stores both personal metadata and academic information relevant for filtering and matching. The schema follows best practices in NoSQL data modelling, allowing efficient retrieval and write operations.
· age (integer): The user's age.
· createdAt (timestamp): The time and date the account was created.
· name (string): The user’s display name or username.
· profilePictureUrl (string): Reserved for future image support; currently unused.
· studyBuddies (object): Contains details related to a user's academic profile and preferences for matching. Fields include:
1. subject (string): The user's academic field.
2. summary (string): A short personal or academic description.
3. university (string): The user's university affiliation.
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Figure 4.2 – Screenshot of a user document in the firebase Realtime database
[image: A screenshot of a form
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Figure 4.3- app screen showing user profile creation.
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Figure 4.4-Firebase Realtime database structure schema [33]

[bookmark: _Toc197444758]4.4.2 Incoming and Outgoing Requests
The application supports a request-based mechanism for users to connect as study buddies. Although the current implementation focuses on updating a studyBuddies array within each user’s document to reflect confirmed connections, the data model is designed to accommodate two logical subcollections: incomingRequests and outgoingRequests. These subcollections, if implemented, would reside under individual user documents within the user’s collection and be structured by user ID.
This schema ensures that each user accesses only their own request data, aligning with Firebase Security Rules and standard access control practices.
Although not currently populated, these subcollections are structured to support future enhancements. Each request document would include the following fields:
· fromUserId (string): UID of the user who initiated the request (stored under incomingRequests)
· toUserId (string): UID of the recipient (stored under outgoingRequests)
· timestamp (datetime): Date and time the request was created.
· status (string): Indicates the current state (e.g., pending, accepted, declined)
At present, request processing occurs entirely within the application logic. Once a request is accepted, both users’ studyBuddies arrays are updated to reflect the confirmed connection. This array currently serves as the authoritative record of study buddy relationships.
The design supports:
· Efficient identification of confirmed study buddy connections via UID
· Simplified access and tracking of existing relationships.
· Future extensibility to support features such as request history, auto-expiry of pending requests, and metadata for declined or cancelled requests.
Screenshots provided below illustrate how confirmed matches are currently represented in the studyBuddies array within user documents.
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Figure 4.5- screenshot showing outgoing requests subcollection.
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Figure 4.6 - screenshot showing the outgoing requests subcollection.
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Figure 4.7 - app view of study buddy request. 
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Figure 4.8- app view of study buddy accepted.
[bookmark: _Toc197444759]4.4.3 Newsfeed Collection 
The newsfeed collection is used to manage and display platform-wide announcements on the home screen of the application. This feature was not initially prioritised during early development but was successfully implemented to provide timely and relevant updates to users, particularly around events, opportunities, and resources within the STEM community.
Each document in the newsfeed collection contains fields such as:
· title (string): A brief headline or announcement title.
· content (string): Full descriptive text of the post, including URLs or contact information.
· createdAt (timestamp): The date and time the post was added.
Newsfeed entries are retrieved in chronological order and displayed dynamically to all users. This supports content scalability and keeps users informed of events and resources relevant to the STEM community.[image: A screenshot of a computer

AI-generated content may be incorrect.] Figure 4.9- screenshot of newsfeed document in firebase.
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Figure 4.10- mobile app home screen displaying real time newsfeed.






[bookmark: _Toc197444760]4.4.4 Real-Time Synchronisation
The application leverages Firebase's real-time synchronisation to deliver a responsive and interactive user experience. Key data points — such as chat messages, profile updates, and newsfeed entries — are actively monitored using Firestore’s addSnapshotListener. This ensures that any changes in the database are immediately reflected in the interface without requiring user-initiated refreshes.
Real-time updates are achieved using Firebase Firestore’s addSnapshotListener, which allows the Android application to actively subscribe to specific database references. These include:
· The messages subcollection within each conversation
· User document updates 
· Entries in the newsfeed collection displayed on the home screen.
When a change occurs in any of these data nodes, the listener triggers a callback that automatically updates the relevant LiveData within the app. This ensures that the user interface remains synchronised with the backend in near real-time, creating a smooth and interactive experience.
This architectural approach eliminates the need for inefficient polling mechanisms, thereby conserving device resources and optimising bandwidth usage. The app subscribes only to context-specific data—such as a conversation the user is actively engaged in—ensuring both efficiency and relevance in the data updates it receives.
The benefits of this implementation include:
· Instant message delivery between study partners
· Live updates to announcements on the home screen
· Immediate visibility of new connections following a study buddy match
Figures 4.11 and 4.12 demonstrate this functionality in action. A message composed and sent by the user is displayed in the chat thread instantly, without requiring any refresh interaction. This confirms that Firebase’s listener mechanism is effectively maintaining real-time communication.
As shown in Figure 4.13, the Firestore addSnapshotListener is implemented in the ChatViewModel, where it observes the messages subcollection. When a message is added or updated, the listener retrieves the data and updates the UI through LiveData observers in ChatFragment, enabling seamless, continuous conversation between users.
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Figure 4.11– Chat interface showing a user composing a message before sending.


[image: A white background with black dots

AI-generated content may be incorrect.]
Figure 4.12 – Same interface immediately after sending, with the message appearing in real time, confirming Firebase listener delivery.
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Figure 4.13 – Kotlin implementation of Firebase Firestore’s addSnapshotListener, used to observe real-time updates to the messages subcollection. This enables automatic UI updates when messages are sent or received.
[bookmark: _Toc197444761]4.4.5 Data Structure Overview
The overall data structure for the Women in STEM Study Buddy application was designed to prioritise scalability, performance, and future extensibility. Core entities such as users, newsfeed, and conversations are stored as top-level collections within Firebase, allowing efficient querying and modular access to user data, chat messages, and system-wide announcements.
Each document within these collections is structured using key-value pairs that follow a flat, readable schema. Subcollections such as incomingRequests and outgoingRequests, although not yet implemented, are planned to support future features like request tracking and interaction histories. This hierarchical design reflects best practices in NoSQL data modelling, reducing redundancy while allowing fine-grained access control through Firebase Security Rules.
By separating read-intensive and write-intensive operations—such as chat activity, profile filtering, and study buddy matching—the structure ensures both responsive user experience and maintainability. The flexible schema also accommodates future additions such as profile picture uploads, automated match suggestions, and integration with third-party APIs without requiring significant refactoring of the database architecture.
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Figure 4.14- app firebase firestore structure showing user profile fields and connections subcollections.


[bookmark: _Toc197444762]4.5 User Interface (UI) Design
The user interface (UI) of the Women in STEM Study Buddy application was designed with a focus on clarity, accessibility, and ease of navigation. The visual layout adheres to Material Design principles, ensuring consistency with Android user expectations while promoting a clean and inclusive aesthetic.
The interface was structured to minimise cognitive load by grouping related functions and maintaining predictable navigation patterns. Screens were designed using Android Studio’s XML layout editor, with responsive constraints to support various screen sizes and orientations. Colours, typography, and iconography were chosen to avoid gendered stereotypes while preserving visual hierarchy and usability.
The following subsections outline the primary UI components and their respective functionalities.

[bookmark: _Toc197444763]4.5.1 Early Wireframes
Wireframes were developed during the initial design phase using Figma design interface tool [34] to visualise key user flows and ensure that navigation between the app’s core functionalities would be intuitive and accessible. The wireframing process prioritised clarity, minimalism, and a logical layout structure, aligning with the application's goals of usability and inclusivity.
Each wireframe focused on a specific functional area of the application and was iteratively refined based on feedback and evolving design considerations. These low-fidelity prototypes laid the foundation for the final UI implementation and helped validate decisions around layout, navigation, and feature grouping.
The main wireframes created are summarised below:
· Figure 4.14 – Wireframe for the login and registration screen, supporting secure email-based sign-in and account creation.
· Figure 4.15 – Profile creation interface, capturing user academic interests and university affiliation.
· Figure 4.16 – Study partner search interface, designed to filter users based on shared academic attributes.
· Figure 4.17 – Messaging interface, enabling real-time communication between matched users.
· Figure 4.18 – Home screen wireframe, providing streamlined access to the application's core features.
These wireframes served as functional blueprints during development, ensuring that the user experience aligned with both accessibility standards and the specific collaboration needs of women in STEM. The resulting final designs are presented in Section 4.5.2.
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                                                 Figure 4.14 – Login and registration screen wireframe
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Figure 4.15 – Profile creation interface
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Figure 4.16 – Study partner search interface 
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Figure 4.17 – chat screen
[image: ]
Figure 4.18 – home screen 

[bookmark: _Toc197444764]4.5.2 Final User Interface (UI) Screens
The final application interface evolved significantly from the original wireframes because of iterative development, usability testing, and stylistic refinement. During the implementation process, several enhancements were introduced to improve navigation flow, screen organisation, and visual clarity. These adaptations reflect both technical constraints and feedback obtained during informal testing sessions.
Notable changes include the relocation of the primary navigation menu from a bottom bar to a side drawer, offering cleaner access to key sections while conserving screen space. The original welcome screen was replaced with an active newsfeed, allowing users to engage with relevant updates immediately upon login. Additionally, a soft pastel pink theme was adopted to reflect a modern, inclusive aesthetic that avoids gendered visual tropes while maintaining readability and a welcoming tone.
The final UI screens are summarised below:
· Figure 4.19 – Final home screen displaying the newsfeed, which replaces the earlier welcome page and introduces dynamic, personalised content immediately upon user login.
· Figure 4.20 – Updated side navigation drawer consolidating links to core features such as profile, search, community (future), and inbox.
· Figure 4.21 – Profile creation screen with structured input fields for name, subject, academic summary, and university affiliation.
· Figure 4.22 – Study buddy interface showing matched users, with options to manage or remove active connections.
· Figure 4.23 – Inbox screen displaying recent conversations, each with message previews and timestamps for context.
· Figure 4.24 – Search interface allowing users to locate peers by filtering name, subject, or university through a minimal, user-friendly search bar.
· Figure 4.25 – Placeholder for the future “Community” screen, indicating planned support for broader peer engagement features.
· Figure 4.26 – Final app icon and name (“FemSTEMConnect”) as rendered on an Android home screen, representing the project’s branding and design identity.
Although these implementations diverge from the original wireframes, they were introduced as practical responses to usability challenges and design insights encountered during development. The updated layout, refined colour palette, and new navigation model contribute to a more streamlined and visually cohesive user experience.
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Figure 4.19 – Final Home Screen with Newsfeed
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Figure 4.20 – Navigation Drawer Menu 
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Figure 4.21 – Profile Creation Screen 
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Figure 4.22– Study Buddy Interface 
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Figure 4.23– Inbox Interface 








[image: A white background with black dots

AI-generated content may be incorrect.]
Figure 4.24 – Search Interface 
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Figure 4.25 – Community Screen Placeholder.




[bookmark: _Toc197381367][image: A screen shot of a cellphone
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Figure 4.26 – App Icon and Title (FemSTEMconnect).






[bookmark: _Toc197444765]4.6 Navigation Flow
The navigation flow of the Women in STEM Study Buddy application was designed to ensure intuitive, low-friction access to the platform’s core features. Consistent with Android user experience conventions, the application employs a combination of activity-based and fragment-based navigation, structured around a central navigation drawer accessible from the home screen.
Upon successful login, users are directed to the home screen, which serves as the hub of the application. From here, users can access:
· Profile: Create or edit personal and academic information.
· Search: Filter and view potential study buddy matches.
· Inbox: Review ongoing conversations and access chat threads.
· Community (placeholder): Reserved for future features supporting wider peer engagement.
Each screen is implemented as a fragment managed by the main activity, enabling efficient transitions and persistent navigation elements. The use of fragment transactions also allows dynamic content loading while maintaining a consistent layout and visual structure.
Deep linking is supported via Firebase, allowing users to open the app directly from an email invitation and navigate to the appropriate screen post-authentication. Additionally, back stack management ensures that users can return to the previous screen without restarting navigation flows, improving usability, and reducing disorientation.
The navigation drawer maintains a fixed position across screens, offering predictable access to the app’s features. This approach reduces user cognitive load, particularly for first-time users unfamiliar with academic support platforms.
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Figure 4.27 – Navigation flow diagram outlining major user pathways across the Application [33]












[bookmark: _Toc197444766]4.7 Security Considerations
Security and privacy were central considerations in the development of the Women in STEM Study Buddy application, particularly given the sensitive nature of user identities and academic affiliations. The application implements multiple safeguards to protect user data, ensure secure authentication, and maintain privacy compliance.

[bookmark: _Toc197444767]4.7.1 Authentication and Access Control
Firebase Authentication was used to implement a passwordless email link sign-in process, reducing common vulnerabilities associated with password storage and brute-force attacks. Each user receives a time-limited, one-time-use sign-in link, ensuring secure and verifiable access to their account.
Access to user data is governed by Firebase Security Rules, which restrict read and write operations based on user identity. Each user may only access their own profile, match data, and messages, preventing unauthorised access to other users’ information.

[bookmark: _Toc197444768]4.7.2 Data Protection
All data is stored in Firebase Realtime Database and is encrypted both at rest and in transit, in accordance with Google Cloud Platform's security standards. Sensitive user data — such as contact details or identifying information — is not collected, in alignment with the principle of data minimisation.
Message content is only accessible to the sender and recipient; no centralised logging or administrative visibility of user conversations is implemented, reinforcing user trust and confidentiality.

[bookmark: _Toc197444769]4.7.4 Privacy by Design
The application follows a privacy-by-design approach. Profile creation is optional after login, and users retain control over the academic information they share. No location data, multimedia content, or contact syncing is collected.
While formal ethical approval was not required for this development project, users involved in testing were provided with an informed consent statement outlining the purpose of the project, how their data would be used, and their right to withdraw at any time. No personally identifiable data from participants was stored or shared.

[bookmark: _Toc197444770]4.7.5 Future Enhancements
Planned improvements to security and privacy include the implementation of two-factor authentication, end-to-end encryption for chat messages, and granular permission settings to allow users more control over visibility of their academic profiles.

[image: ]
Figure 4.28 – Excerpt from Firebase Security rules governing user-level data access.













[bookmark: _Toc197444771]Chapter 5: Implementation
[bookmark: _Toc197444772]5.1 Introduction
This chapter details the implementation phase of the Women in STEM Study Buddy application, outlining the development environment, system configuration, key functionalities, and testing procedures. It presents an overview of the technologies employed, the step-by-step process of building the application, and the challenges encountered during development.
Real-world screenshots, relevant code snippets, and test outcomes have been included to illustrate the practical implementation of core features and to demonstrate how the initial design concepts were translated into a fully functioning mobile platform.
The implementation process followed an iterative approach aligned with Agile development principles, allowing the system to evolve responsively through cycles of testing, user feedback, and refinement.

[bookmark: _Toc197444773]5.2 Development Environment
The Women in STEM Study Buddy application was developed using a combination of modern development tools and platforms designed to support rapid mobile application creation and real-time database integration. The following technologies formed the core development environment.
[bookmark: _Toc197444774]5.2.1 Android Studio
Development was conducted using Android Studio Meerkat | 2024.3.1, the official IDE for Android. This tool provided integrated features such as:
· XML-based UI layout and live previews
· Intelligent code autocompletion, linting, and integrated debugging
· Emulator support for multiple API levels
· Built-in Git version control for version tracking and snapshot management.
The configuration in Figure 5.1 illustrates the build.gradle.kts file, highlighting the setup of key project parameters including the application ID, minimum and target SDK levels, plugin aliases for Kotlin and Compose, and signing configurations used for release builds.
[image: A screenshot of a computer]
Figure 5.1 – build.gradle.kts (Plugins and configuration
[bookmark: _Toc197444775]5.2.2 Kotlin Programming Language
The application was written in Kotlin, Google's preferred language for Android development. Kotlin offers:
· Concise, readable syntax
· Strong null safety handling
· Full interoperability with Java libraries
· Cleaner asynchronous handling through coroutines
[bookmark: _Toc197444776]5.2.3 Firebase Platform
Firebase served as the cloud-based backend, offering scalable services for authentication, messaging, and real-time database synchronisation:
· Firebase Authentication: Email link login
· Cloud Firestore and Realtime Database: For user profiles, messaging, and matching logicFirebase Storage: For optional profile picture uploads
· Security Rules: Role-based control ensuring users access only their data.
The app was registered in Firebase under the package name com.kellycasey.womeninstem, and the google-services.json file was added accordingly.

[bookmark: _Toc197444777]5.2.4 Supporting Libraries and APIs
To enhance the UI and user experience, the following libraries were implemented:
· Glide for image loading
· Firebase UI to simplify auth and Firestore access.
· Material Design 3 Components for consistent Android UX styling.
· AndroidX libraries for lifecycle, navigation, and UI behaviour.
The configuration in Figure 5.2 illustrates the build.gradle.kts dependencies section, demonstrating the integration of essential libraries such as Firebase Authentication, Firestore, Realtime Database, Jetpack components for lifecycle and navigation, Material Design 3 for UI consistency, and Glide for efficient image loading and caching.[image: A screen shot of a computer]
Figure 5.2 – build.gradle.kts (Dependences.





[bookmark: _Toc197444778] 5.3 System Setup and Configuration    
The system configuration phase established a solid foundation for the Women in STEM Study Buddy application. This included setting up a native Android project in Android Studio, integrating Firebase services, and managing all required libraries and SDK dependencies to support the app’s features.
[bookmark: _Toc197444779]5.3.1 Android Project Setup
The project was created using Android Studio Meerkat | 2024.3.1, targeting Android API Level 35, with Kotlin selected as the primary development language.
Key project settings included:
· Minimum SDK: 30 (Android 11)
· Target SDK: 35 (Android 15)
· Kotlin JVM Target: Java 11
· UI Configuration: ViewBinding and Jetpack Compose enabled.
· Main Activity Type: Empty Activity
· Theme: Material Design 3 ("Material You")
Previous figures 5.1 and 5.2 illustrate the Gradle configuration of the Android project, highlighting the integration of essential plugins, Firebase services, Jetpack components, and supporting libraries required for implementing authentication, UI management, and real-time data handling.











[bookmark: _Toc197444780]5.3.2 Firebase Integration
Firebase was configured to manage authentication, data storage, and security. Integration involved:
· Registering the app in the Firebase Console using the package name com.kellycasey.womeninstem.
· Downloading and including the google-services.json file.
· Updating Gradle scripts to apply the Google Services plugin and add Firebase SDK dependencies.
· Firebase services implemented:
· Firebase Authentication – for secure email link sign-in
· Cloud Firestore – for storing user profiles and study buddy data.
· Firebase Realtime Database – for messaging threads
· Firebase Storage – for user profile images
· Firebase Security Rules – to restrict data access to authenticated users only.
To complete the Firebase integration, the application was registered on the Firebase Console using its unique package name (com.kellycasey.womeninstem). The google-services.json file was downloaded and added to the Android Studio project directory to enable SDK-level integration across Firebase services, including Authentication, Realtime Database, Firestore, and Storage.
This process is illustrated in the following figures:
· Figure 5.3 – Firebase Console showing registered Android app, including App ID and SHA-256 fingerprints.
· Figure 5.4 – google-services.json file loaded in Android Studio, confirming correct linkage to the Firebase project.
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Figure 5.3 -firebase console, registered app
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Figure 5.4- google-services.json file loaded in Android studio confirming correct linkage.

[bookmark: _Toc197444781]5.3.3 Dependency Management
The project incorporated several additional libraries to enhance functionality and maintain modern Android development standards. As shown in Figure 5.2, the build.gradle.kts file was configured to include libraries for:
· Firebase Authentication and Firestore
· Glide (image loading)
· Jetpack Navigation and ViewModel components
· Material Design 3 UI components
· AndroidX support libraries
Gradle synchronization was performed regularly to ensure all libraries and dependencies were correctly integrated.

[bookmark: _Toc197444782]5.3.4 Emulator and Device Testing Setup
Preliminary application testing was conducted using an Android Emulator configured as a medium phone, running API Level 35 on Android 15.0 (VanillaIceCream).
Physical device testing was additionally performed on a Samsung Galaxy S24 Ultra, operating on Android 14 (API Level 34).
This dual-device strategy ensured that both emulator and real-world performance were validated across multiple Android versions.
To validate the functionality and user experience across various devices, the application was assessed on both an Android Emulator and a physical device. The following figures demonstrate how the interface renders in each environment, ensuring layout responsiveness and consistent design fidelity across screen sizes and operating system versions.
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Figure 5.5 – Android Studio AVD Manager showing configuration for emulator testing (API Level 35).
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Figure 5.6 – The Women in STEM app running on a Samsung galaxy s24 ultra during physical device testing.


[bookmark: _Toc197444783]5.4 Core Functionalities Developed
The Women in STEM Study Buddy application was designed to provide a streamlined and supportive environment for students to connect with study partners, manage academic profiles, and communicate effectively. the following subcomponents were developed as part of the platform's core feature set:
[bookmark: _Toc197444784]5.4.1 User Authentication (Email Link Sign-In)
Firebase Authentication was implemented using secure email link login. Instead of passwords, users receive a sign-in email; clicking the link opens the app and completes authentication, enhancing usability and reducing vulnerabilities associated with credential management.
Figures 5.7 ,5.8 and 5.9 below demonstrate the authentication process: the in-app Login screen where users enter their email address, and the Firebase email link confirmation screen, which allows them to complete the login securely. 
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Figure 5.7– User login screen in the Wo men in STEM Study Buddy app, where users initiate secure authentication via email link.
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Figure 5.8 – Firebase email confirmation screen received by the user, enabling secure sign-in without a password.

[image: A computer screen shot of a program code

AI-generated content may be incorrect.]Figure 5.9– Kotlin implementation of Firebase Email Link Authentication. The method sendSignInLinkToEmail() triggers an email login flow and saves the user's email in SharedPreferences upon success. Error states are logged for debugging.

[bookmark: _Toc197444785]5.4.2 Profile Setup 
After successful authentication, users are prompted to complete their Profile by providing academic-related information such as:
· Name 
· University or Institution
· Course of Study
· Academic Interests
· Personal Summary 
· Age
Figures 5.10, 5.11, and 5.12 below demonstrate the profile setup feature: the XML layout file defining the structure of the input interface, the Kotlin backend code that manages saving profile data to Firebase Firestore, and the final rendered screen as seen on the application. Together, these illustrate how user academic information—such as university, subject, and personal summary—is collected and stored as part of the onboarding process.
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Figure 5.10- profile setup[image: A screen shot of a computer
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Figure 5.11– Kotlin snippet demonstrating the update of a user profile in Firebase Firestore. The application writes academic information into the "users" collection and manages success or failure via callback listeners.
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Figure 5.12– XML layout for the profile creation screen. A RecyclerView dynamically displays academic input fields, and a styled button triggers data submission to Firebase.






[bookmark: _Toc197444786]5.4.3 Home Screen
The Home screen functions as a dynamic newsfeed, displaying platform-wide updates, academic announcements, and other relevant content to keep users informed and engaged. This screen is the first interface presented after login and serves as an informational landing page for users.
figures 5.13 and 5.14 below illustrate the implementation of the application’s dynamic home screen feature. The first figure presents the actual user interface displaying a real-time newsfeed of announcements retrieved from Firebase Firestore. The second figure shows the corresponding Kotlin code, where a RecyclerView is initialised and populated using data observed from a ViewModel. This architecture ensures that any updates to the newsfeed are reflected on the home screen without requiring manual refresh, supporting a seamless and engaging user experience.
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Figure 5.13- home screen 
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Figure 5.14 – Kotlin code for the home screen fragment. The RecyclerView is initialised with a NewsAdapter, and the observeViewModel() function ensures that UI content updates automatically when the newsfeed data changes in the ViewModel.









[bookmark: _Toc197444787]5.4.4 Study Partner Matching
Users can filter potential study buddies by university, course, city, and age. These filters are powered by Firebase queries, returning results in real time.
Figures 5.15, 5.16, and 5.17 below demonstrate the implementation of the study partner search and matching feature. The first figure presents the live interface of the search screen, where users can filter potential study partners by university, subject, or name. The second figure shows the Kotlin logic that triggers dynamic filtering as the user types, while the third figure displays how the filtered results are observed from the ViewModel and updated in the user interface using a RecyclerView.
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Figure 5.15- search screen


[image: A computer screen shot of a program]
Figure 5.16 – Kotlin implementation of real-time search filtering. A TextWatcher listens for changes in user input and triggers a query to the SearchViewModel to retrieve matching users.

[image: ]
Figure 5.17– Observer pattern used to update the UI with filtered user results. The filteredUsers LiveData is monitored, and changes are applied to the RecyclerView via a custom adapter.
[bookmark: _Toc197444788]5.4.5 Messaging System (Inbox)
Once a connection is established, users can communicate via a basic Messaging Inbox system, which supports:
· Sending and receiving real-time messages
· Viewing conversation history
· Managing incoming and outgoing message requests
Messages are securely stored and retrieved using the Firebase Realtime Database, with unique chat IDs generated for each conversation.
Figures 5.18, 5.19, and 5.2 below demonstrate the implementation of the real-time messaging feature. The first figure shows the user interface of the inbox, where active conversations are displayed to the user. The second figure presents the Kotlin function responsible for initiating new conversations and writing associated threads to Firestore. The third figure illustrates how snapshot listeners are used to fetch updated conversation data and user profiles, allowing the inbox to remain in sync without manual refresh.
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Figure 5.18 - search 
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 Figure 5.19 – Kotlin implementation of startConversationWith() in the InboxViewModel. This function creates a new conversation between users and writes message thread documents to Firestore.
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Figure 5.20 – Real-time listeners used in InboxViewModel to observe user profiles and dynamically load message threads. These listeners ensure the inbox reflects updates instantly.




[bookmark: _Toc197444789]5.4.6 Database Management and Real-Time Updates
All dynamic data—including user profiles, match requests, and chat messages—is synchronised in real time using Firebase’s event-driven listeners.
This ensures that:
· New messages appear instantly.
· Profile updates propagate across the platform.
· Search results update automatically when new users join.


Figures 5.21 and 5.22 below demonstrate the application's approach to database management and synchronisation using Firebase Firestore. The first figure displays the NoSQL database structure, where user data, messages, and conversation threads are organised into top-level and nested collections. The second figure presents the Kotlin code used to create and write new conversation threads for both participants, ensuring data consistency and enabling real-time inbox updates across devices.
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Figure 5.21 - firebase database
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Figure 5.22 – Kotlin code for structured Firestore writes. When a new conversation is started, message threads are created for both the sender and recipient under userConversations, ensuring each user has access to a synchronized and consistent inbox structure.


[bookmark: _Toc197444790]5.4.7 Navigation system
The application employs a fragment-based navigation model, anchored by a side navigation drawer accessible from all primary screens. This structure ensures a consistent user experience while supporting transitions between:
· Profile Setup
· Home Screen
· Inbox
· Search
· Community (placeholder for future development)
The navigation model was implemented using Android Jetpack’s Navigation Component, which enables smooth back stack handling and deep linking, facilitating intuitive screen transitions.
Figures 5.23, 5.24, and 5.25 below demonstrate the application's navigation system, built using Android’s Jetpack Navigation Component. The first figure shows the visual navigation drawer interface that allows users to access key features such as Home, Search, and Inbox. The second figure presents the Kotlin setup in MainActivity.kt, where the navigation controller is configured and linked to top-level destinations. The third figure displays the nav_graph.xml resource, which maps out fragment destinations and includes navigation actions with argument passing between components such as Inbox and Chat.
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Figure 5.23--navigation bar 
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Figure 5.24 – Kotlin code in MainActivity.kt configuring the navigation controller and defining top-level destinations using AppBarConfiguration. This ensures integration between the drawer layout and the fragment-based navigation system.
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Figure 5.25 – Navigation graph resource (nav_graph.xml) defining fragment destinations and transition actions. An argument is passed from Inbox to Chat using a defined navigation action with type-safe parameter handling.






[bookmark: _Toc197444791]6 Testing and Debugging
Testing for the Women in STEM Study Buddy application was conducted through a combination of manual emulator testing, physical device testing, and observational validation of core use cases. The goal was to confirm that all major user flows  including registration, profile creation, study buddy matching, and real-time messaging  worked consistently and met user expectations.
Unit testing was not formally implemented due to time and scope constraints, but iterative testing was performed during development. Each functional component was verified during integration, particularly where Firebase Realtime Database listeners and asynchronous message updates were involved.
Real-time chat required the most debugging, particularly in relation to message duplication and thread syncing between users. Firebase snapshot listeners were sometimes too responsive, requiring debounce logic and verification to avoid redundant data loads. These issues were resolved through console logging, trial-and-error debugging, and stepwise refactoring of the InboxViewModel.
UI testing was conducted informally using two physical Android devices and one emulator instance to simulate live user messaging and profile syncing. Device compatibility was confirmed across three different screen sizes and Android versions (API 29–33), with only minor layout adjustments needed.
Although formal usability testing was not completed, initial feedback from peer reviewers indicated that the app felt intuitive, responsive, and accessible. Accessibility compliance was partially considered, though more could be done in future iterations to meet full WCAG guidelines.
In summary, the application performed reliably across all primary use cases, with minor issues resolved during debugging. However, more robust automated testing frameworks such as Espresso for UI testing or JUnit for logic testing — would strengthen long-term maintainability.
[bookmark: _Toc197444792]6.1 Testing Approach
A combination of manual, emulator-based, and physical device testing strategies was used:
· Manual Testing – Conducted continuously throughout development to identify layout inconsistencies, navigation issues, and feature regressions.
· Emulator Testing – Conducted using the Android Emulator (API Level 35) configured as a medium phone to simulate typical user devices.
· Real Device Testing – Performed on a Samsung Galaxy S24 Ultra (Android 14, API Level 34) to verify real-world performance and interaction.
· Firebase Console Testing – Used to monitor authentication events, confirm database updates, and verify the enforcement of security rules during live app interactions.
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Figure 6.1 - app running on emulator.
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Figure 6.2 - app running on physical device.
[bookmark: _Toc197444793]6.2 Core Functionality Testing
The following key application features were assessed and validated:
· Email Link Authentication – Verified that email links were successfully sent, received, and triggered secure authentication workflows.
· Profile Creation and Editing – Confirmed that user input was correctly validated and stored, with real-time updates reflected in Firestore.
· Search and Filtering – Tested for accurate filtering based on subject, course, university, and age.
· Messaging – Validated real-time message delivery, storage, and UI updates using Firestore listeners and ViewModel observers.


                                                                 
[bookmark: _Toc197444794]6.3 Bug Identification and Debugging
During the development and testing phases of the Women in STEM Study Buddy application, several issues were identified, documented, and resolved. These problems impacted core functionalities such as authentication, messaging, image loading, and user interaction consistency. The debugging process was iterative, with fixes applied promptly based on observed behaviour, log outputs, and emulator/device testing.
· Email Authentication Link Not Opening the App
On certain Android devices, tapping the email authentication link failed to redirect users to the application. This was resolved by configuring the appropriate <intent-filter> for deep linking in the AndroidManifest.xml, allowing Firebase Dynamic Links to properly trigger the login activity.
· Delayed Inbox Refresh in Messaging System
Initial tests showed that sent messages did not appear in real time. To resolve this, Firestore’s addSnapshotListener() was implemented in ChatViewModel, updating the relevant LiveData and triggering the RecyclerView adapter to refresh the UI dynamically in ChatFragment.
· Search Filters Reset on Navigation
Filters in the Study Partner Search screen were resetting upon navigation. This was due to improper state retention across fragments. The issue was resolved by managing search state within the ViewModel, ensuring persistence across fragment lifecycles.
· Emulator vs. Physical Device Discrepancies
Differences in scaling, touch response, and link handling were identified between the Android Emulator (API 35) and the Samsung Galaxy S24 Ultra (API 34). Layouts were adjusted using ConstraintLayout, and Firebase Dynamic Links were re-tested to ensure consistent behaviour across devices.
Each issue was resolved iteratively, contributing to improved reliability and user experience across supported devices and Android versions.




[bookmark: _Toc197444795]6.4Challenges and Resolutions
Throughout the development of the Women in STEM Study Buddy application, several challenges emerged that required careful problem-solving and adaptations to the original project plan. This section outlines key difficulties encountered and the strategies used to overcome them.
[bookmark: _Toc197444796]6.4.1 Authentication Flow Changes
The original project proposal anticipated a traditional email and password login system. However, during early development, it became evident that Firebase Email Link Authentication would offer superior security and user experience.
Adopting this method required revisions to the login interface, changes to the authentication workflow, and adjustments to the testing strategy. This decision simplified the sign-in process and reduced vulnerabilities related to password storage.
As shown in Figure 6.3, the AndroidManifest.xml was updated with an appropriate <intent-filter> in the LoginActivity, enabling Firebase Dynamic Links to redirect users seamlessly into the application following email verification.
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 Figure 6.3– AndroidManifest.xml Firebase Dynamic Link Configuration
[bookmark: _Toc197444797]6.4.2 Firebase Database Structuring
Structuring the Firebase Realtime Database to support real-time user matching and chat messaging presented several architectural challenges. Early database models were too flat and led to inefficient querying and data retrieval problems.
To resolve this, the database was refactored into a hierarchical structure with clearly defined nodes, including users, userConversations, conversations, and newsfeed. This design allowed for efficient querying, improved security enforcement, and easier maintenance.
Firebase Security Rules were rigorously tested to ensure that users could only read and write data associated with their own accounts.
This final structure is illustrated in Figure 6.4.
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Figure 6.4 - database structure




[bookmark: _Toc197444798]6.4.3 Emulator versus Real Device Performance
Although early testing was conducted primarily on the Android Emulator (API Level 35), discrepancies were identified during testing on real devices, particularly the Samsung Galaxy S24 Ultra (API Level 34).
Key issues included screen scaling inconsistencies, differing touch response behaviours, and problems handling Firebase Dynamic Links. To address these issues, layouts were adapted using ConstraintLayout, and extensive device testing was conducted to ensure consistent performance across devices.
These refinements are supported visually previously in Figures 5.9 and 5.10.

[bookmark: _Toc197444799]6.4.5 Time Management and Feature Prioritisation
Due to project timeline constraints, some planned features — such as a fully developed Community discussion forum — were deferred for future development.
Priority was given to implementing, testing, and optimising core functionalities: user authentication, profile management, and real-time messaging. This ensured that the application remained stable, testable, and aligned with the minimum viable product (MVP) goals for submission.

[bookmark: _Toc197444800]6.6. Summary
This chapter has outlined the key stages of testing and debugging in the development of the Women in STEM Study Buddy application. It detailed the tools and platforms used during implementation, including Android Studio and Firebase, and discussed the core functionalities that were tested, such as secure authentication, academic profile management, study partner matching, and real-time messaging.
Screenshots of the final application were included to demonstrate the transition from early wireframes to a working mobile interface. Manual and device-based testing procedures confirmed that the application performs consistently across a range of Android environments.
Finally, critical development challenges—such as authentication redirects, UI inconsistencies, and emulator-to-device differences—were resolved through iterative problem-solving and targeted debugging strategies.
The next chapter provides an evaluation of the system in relation to the original project objectives, incorporating user feedback and reflecting on functionality, usability, and overall effectiveness.
	
[bookmark: _Toc197444801]Chapter 7 – Evaluation
[bookmark: _Toc197444802]7.1 Introduction
This chapter provides a critical evaluation of the Women in STEM Study Buddy application in relation to the original project objectives outlined in Chapter 1. The evaluation considers the effectiveness, usability, and functionality of the system as implemented, drawing on both technical testing and informal user feedback.
Each core feature is assessed to determine whether it meets its intended purpose, with reference to system screenshots, observed user behaviours, and back-end data where relevant. The chapter also reflects on areas for improvement and future development opportunities.

[bookmark: _Toc197444803]7.2 Requirement Fulfilment
The functional and non-functional requirements identified during the proposal phase served as the foundation for the application’s development. The table below summarises the core project requirements, their descriptions, and the extent to which each was achieved during implementation:
	Requirement
	Description
	Fulfilment Status

	Profile Management
	Users can create, edit, and store academic profiles securely.
	Fully Implemented

	Study Partner Matching
		



	Search and filter based on city, university, and course



	Fully Implemented

	Messaging System
		



	Real-time chat using Firebase Realtime Database.



	Implemented (basic chat)

	Accessibility & Usability
	Session termination via Firebase with secure token invalidation.
	Met Usability Goals

	Authentication
	Passwordless login using Firebase Email Link Authentication.
	Successfully Implemented



Figures 5.5 to 5.9 in Chapter 5 provide visual evidence of these implementations, illustrating how key requirements were translated into functional features. Screenshots of the profile screen, login process, messaging interface, and search filters validate the system's alignment with its original functional specification.























[bookmark: _Toc197444804]7.3 Strengths of the System
The Women in STEM Study Buddy application demonstrates several key strengths that align with its original objectives and best practices in mobile application design.
· User-Centred Usability
The interface adheres to Material Design 3 guidelines, providing a consistent layout, intuitive navigation, and accessible visual elements. Informal user testing indicated that the application was perceived as user-friendly, even by individuals with limited experience using academic tools on mobile devices.
Figures 5.5 and 5.6 demonstrate this through screenshots of the login and profile setup screens, which feature clearly labelled inputs, large touch targets, and a logical screen flow.
· Modern Authentication Approach
The use of Firebase Email Link Authentication offers a secure and streamlined alternative to traditional password-based login. This reduces common vulnerabilities such as brute-force attacks and password reuse.
Figure 5.7 illustrates the authentication flow, which enhances usability by eliminating password management and simplifying the sign-in process.
· Real-Time Data Synchronisation
Integration with Firebase Realtime Database and event listeners allows for instant updates across the application. Messages, profile changes, and search results appear dynamically, without requiring manual refresh.
This is illustrated in Figure 5.9, where new chat messages are displayed in real time, supporting fluid communication between users.
· Cloud Scalability and Maintenance
Leveraging Firebase’s backend services enables the application to scale efficiently as the user base grows. The cloud architecture minimises maintenance demands while ensuring high availability and low-latency data access.
Figures 5.2 and 5.3 show the Firebase and Gradle configurations that support this architecture.
· Modular Code Architecture
The application is built with a modular architecture, using discrete fragments for profile, chat, search, and navigation. This separation of concerns facilitates easier debugging, testing, and future expansion.

[bookmark: _Toc197444805]7.4 Limitations and Areas for Improvement
While the core functionality of the Women in STEM Study Buddy application was successfully implemented, several limitations were identified during development and evaluation. These limitations highlight valuable opportunities for future improvement:
· Lack of Automated Testing
Although the application was manually tested across emulator and physical devices (see Section 5.5), no automated testing frameworks (e.g., JUnit or Espresso) were implemented. The absence of automated test coverage may hinder regression testing and affect long-term maintainability as new features are added.
· No Profile Image Upload or Display
Despite the integration of Firebase Storage and configuration of the Glide library (Section 5.2.4), image upload and display functionality were not implemented. This feature was deprioritised in favour of core components such as profile creation, messaging, and filtering. Future versions could incorporate optional profile images to enhance user engagement.
· Simplified Matching Logic
The current study partner matching system relies entirely on direct filters such as course, city, university, and age. It does not include algorithmic ranking, recommendation logic, or user preference weighting. Incorporating machine learning or preference-based matching could provide more personalised connections in future versions.
· Unimplemented Community Forum
A “Community” section was initially planned to support academic discussion and peer-to-peer resource sharing. However, this feature was not implemented within the project timeframe. The navigation drawer includes a placeholder, and database structures could be extended in future sprints to support this functionality.
· Limited Device Compatibility Testing.
 While testing was performed on emulators (e.g., Pixel 5, API 35) and select physical devices (e.g., Samsung Galaxy S24 Ultra), broader testing on older Android versions, low-end smartphones, or tablets was not conducted. Extending compatibility testing would enhance the application’s inclusivity and performance consistency across the wider Android ecosystem.
[bookmark: _Toc197444806]7.5 User Experience and Informal Feedback
Due to limited time and resources, formal usability testing (such as surveys, interviews, or structured task analysis) was not conducted. However, informal feedback was gathered during peer-based walkthroughs and ad hoc testing sessions, primarily involving university students from STEM disciplines.
The following insights were noted during these sessions:
· “The app is clean and easy to use.”
Users appreciated the minimalist layout and intuitive flow, particularly when navigating between core features such as messaging and profile setup. 
· “The login process felt modern and stress-free.”
The email link authentication feature received positive feedback for eliminating the need to manage passwords.
· “It would be great to have more filtering options or visibility settings.”
Some users suggested additional customisation features, including more refined search filters and user visibility controls.
While subjective, this feedback aligns with the project’s objectives of usability, accessibility, and user-centred design, and highlights potential directions for future enhancement.











[bookmark: _Toc197444807]7.6 Reflection and Evaluation of the Project Aim
The development of the Women in STEM Study Buddy application achieved its central aim: to design and implement a functioning mobile platform that enables academic connection among female STEM students.
The completed system integrates secure email link authentication, academic profile creation, filtered search functionality, and real-time messaging all of which were identified as core requirements at the outset of the project.
One of the most impactful design decisions was the adoption of Firebase Email Link Authentication instead of a traditional password-based login. This approach enhanced both security and usability, particularly for users who may be less familiar with conventional account systems. The use of Firebase’s real-time capabilities, coupled with a modular architecture in Android Studio and Kotlin, ensured a responsive and scalable implementation.
Although certain features such as profile image upload, advanced matching algorithms, and a community discussion forum were not included due to time limitations, their exclusion allowed the project to focus on delivering a stable and testable version of the most critical features. This scope control enabled greater attention to testing, user interface consistency, and long-term code maintainability.
The final implementation successfully meets the original project aim by providing a secure and accessible digital space for peer-to-peer academic connection among underrepresented STEM students. Informal feedback confirmed that the user interface was intuitive, and real-time performance met user expectations. With its current foundation, the application is well-positioned for further enhancement and has the potential to scale into a valuable academic support platform within the wider educational community.









[bookmark: _Toc197444808]Chapter 8 – Conclusion and Recommendations
[bookmark: _Toc197444809]8.1 Conclusion
The Women in STEM Study Buddy application was conceived to address a well-recognised gap in academic peer support tools tailored to women pursuing science, technology, engineering, and mathematics (STEM) disciplines. From initial ideation through to implementation, the project aimed to deliver a secure, user-friendly mobile platform that facilitates meaningful academic connections among female-identifying students.
The completed application meets the core objectives outlined in the original proposal. It offers a passwordless authentication system via Firebase Email Link login, supports academic profile creation, enables real-time chat through Firebase Realtime Database, and facilitates study partner matching based on filters such as university, subject, and location.
Development followed a structured software engineering life cycle, including requirements gathering, wireframe design, Kotlin-based Android development, Firebase backend integration, and iterative device testing. While certain advanced features such as a public community forum and algorithmic matching were deprioritised due to time constraints, the final product is functional, scalable, and primed for further enhancement.
This dissertation has documented the complete development process, evaluated the system’s success against its initial aims, and reflected on both technical implementation and the broader social value of using technology to support underrepresented groups in STEM.
The original objectives outlined in Chapter 1 have also been successfully fulfilled:
· Objective 1: Research into challenges for women in STEM was addressed through an in-depth literature review (Chapter 2), identifying academic isolation and lack of peer support as key barriers.
· Objective 2: Best practices for mobile development using Kotlin and Android Studio were reviewed and applied during implementation (Chapter 5).
· Objective 3: A user-friendly interface was designed and implemented, allowing for registration, profile creation, and study partner matching.
· Objective 4: Real-time messaging functionality was delivered using Firebase Realtime Database and Firestore listeners.
· Objective 5: Usability and functional testing confirmed the system's performance and alignment with user needs (Chapters 6 and 7).
By addressing these aims and objectives, the application provides a scalable and inclusive tool for enhancing academic collaboration among underrepresented groups in STEM.

[bookmark: _Toc197444810]8.2 recommendations 
8.2 Recommendations
Although the current version of the application delivers essential functionality in authentication, matching, and communication, several future development areas have been identified. These improvements aim to increase scalability, user engagement, and inclusivity:
· Community Forum Integration
Introduce a moderated public discussion space to support peer engagement beyond one-to-one messaging. This would enable collaborative learning, academic Q&A, and resource sharing among users.
· Profile Image Upload
Allow users to upload and display profile images from their device’s camera or gallery. This would enhance user personalisation and help build familiarity and trust among potential study partners.
· Enhanced Matching Algorithm
Move beyond filter-based matching by incorporating intelligent pairing techniques based on academic goals, shared interests, or historical interaction data. Recommendation systems or lightweight machine learning models could be explored.
· User Privacy and Visibility Controls
Implement user-configurable privacy settings to manage who can view profiles or send connection requests. This feature would enhance safety and give users greater control over their presence on the platform.
· Push Notifications
Add real-time alerts for new messages, matches, or login attempts. This would help boost user engagement and ensure responsiveness to incoming communication.
· Cross-Platform Deployment
Develop web-based and iOS versions of the platform to expand accessibility across a broader range of devices and user demographics, especially for institutions that provide iPads or non-Android hardware.
In addition to these functional enhancements, future iterations could include formal usability testing, accessibility audits in line with WCAG 2.1 standards, and backend performance scaling strategies. These additions would further position the platform as a scalable, inclusive, and real-world solution for supporting and empowering women in STEM education.
[bookmark: _Toc197444811]Chapter 9 – Personal Reflection
Undertaking this project has significantly deepened my understanding of both the technical and professional aspects of software engineering. Although I had prior experience with programming, I had never developed a mobile application before, nor had I worked with Kotlin. Learning a new programming language while simultaneously applying it to a real-world project presented a steep but rewarding learning curve. It required me to teach myself Kotlin from the ground up, often through documentation, tutorials, and trial and error during implementation.
Building the Women in STEM Study Buddy app challenged me to manage the entire development lifecycle independently, from requirements gathering and interface design to implementation, testing, and critical evaluation. One of the most valuable lessons came from adapting the authentication system. Switching to Firebase Email Link Authentication mid-project taught me the importance of flexibility and making user-centred decisions, even when they required significant rework.
Similarly, designing for real-time interactivity using Firebase demanded a level of precision in data structuring and lifecycle management that pushed my development skills beyond what classroom exercises typically require. It gave me a much deeper appreciation for the importance of backend design in real-time applications.
Time management and scope control also became critical skills. I quickly learned that balancing feature ambition with realistic deadlines was essential to maintaining project stability and focus. Deciding to defer non-essential features, such as the community forum and advanced matching logic, allowed me to deliver a working prototype that met its primary objectives.
This project also strengthened my appreciation for iterative testing, user feedback, and interface simplicity. Working with limited feedback loops and no formal survey data meant I had to rely on informal testers and self-evaluation — a reflection of real-world development constraints.
Overall, the project not only enhanced my technical capabilities in Android development, Kotlin, and Firebase integration, but also helped me grow as a self-directed learner and problem solver. It reinforced the value of adaptability, clarity in design, and the importance of delivering a working product that serves a real user need.
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[bookmark: _Toc197444814]Appendix 
This appendix includes screenshots of the main code developed for the Women in STEM Study Buddy app. The code samples cover key features such as user login, profile creation, study partner search, messaging, and app navigation. These examples were written in Kotlin and show how the app connects to Firebase to store and update data in real time. The screenshots support the work discussed in the main chapters and help show how the app was built.
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 package com.kellycasey.womeninstem

import android.content.Intent
import android.os.Bundle
import android.util.Log
import android.widget.Button
import android.widget.EditText
import android.widget.Toast
import androidx.appcompat.app.AppCompatActivity
import com.google.firebase.Timestamp
import com.google.firebase.auth.ActionCodeSettings
import com.google.firebase.auth.FirebaseAuth
import com.google.firebase.firestore.FirebaseFirestore
import com.kellycasey.womeninstem.model.User

class LoginActivity : AppCompatActivity() {

    private lateinit var emailEditText: EditText
    private lateinit var sendLinkButton: Button
    private lateinit var auth: FirebaseAuth
    private lateinit var db: FirebaseFirestore

    override fun onCreate(savedInstanceState: Bundle?) {
        super.onCreate(savedInstanceState)

        auth = FirebaseAuth.getInstance()
        db = FirebaseFirestore.getInstance("womeninstem-db")

        // 🔥 Handle Firebase email sign-in link before anything else
        val emailLink = intent?.data?.toString()
        if (emailLink != null && auth.isSignInWithEmailLink(emailLink)) {
            val email = getSharedPreferences("prefs", MODE_PRIVATE)
                .getString("email", null)

            if (email != null) {
                auth.signInWithEmailLink(email, emailLink)
                    .addOnCompleteListener { task ->
                        if (task.isSuccessful) {
                            Toast.makeText(this, "Login successful!", Toast.LENGTH_SHORT).show()
                            ensureUserDocument()
                        } else {
                            Toast.makeText(this, "Login failed: ${task.exception?.message}", Toast.LENGTH_SHORT).show()
                            Log.e("LoginActivity", "Sign-in error", task.exception)
                        }
                    }
            } else {
                Toast.makeText(this, "No saved email found.", Toast.LENGTH_SHORT).show()
            }
            return
        }

        // 🔥 Already signed in? Go straight to main screen
        if (auth.currentUser != null) {
            launchMain()
            return
        }

        setContentView(R.layout.activity_login)

        emailEditText = findViewById(R.id.emailEditText)
        sendLinkButton = findViewById(R.id.sendLinkButton)

        sendLinkButton.setOnClickListener {
            val email = emailEditText.text.toString().trim()
            if (email.isNotEmpty()) {
                sendSignInLink(email)
            } else {
                Toast.makeText(this, "Please enter your email", Toast.LENGTH_SHORT).show()
            }
        }
    }

    private fun sendSignInLink(email: String) {
        val actionCodeSettings = ActionCodeSettings.newBuilder()
            .setUrl("https://womeninstem-61e48.firebaseapp.com/__/auth/handler")
            .setHandleCodeInApp(true)
            .setAndroidPackageName(
                "com.kellycasey.womeninstem",
                true,
                "21"
            )
            .build()

        auth.sendSignInLinkToEmail(email, actionCodeSettings)
            .addOnCompleteListener { task ->
                if (task.isSuccessful) {
                    Toast.makeText(this, "Login link sent! Check your email.", Toast.LENGTH_LONG).show()
                    getSharedPreferences("prefs", MODE_PRIVATE)
                        .edit()
                        .putString("email", email)
                        .apply()
                } else {
                    Log.e("LoginActivity", "Error sending login link: ${task.exception?.message}", task.exception)
                }
            }
            .addOnFailureListener { exception ->
                Log.e("LoginActivity", "Failure sending login link", exception)
            }
    }

    private fun ensureUserDocument() {
        val currentUser = auth.currentUser ?: return
        val uid = currentUser.uid

        val userDocRef = db.collection("users").document(uid)
        userDocRef.get()
            .addOnSuccessListener { snapshot ->
                if (snapshot.exists()) {
                    launchMain()
                } else {
                    val rawName = currentUser.displayName
                    val emailName = currentUser.email ?: ""
                    val nameToSave = when {
                        !rawName.isNullOrBlank() -> rawName
                        emailName.contains("@") -> emailName.substringBefore("@")
                        else -> emailName
                    }

                    val newUser = User(
                        id = uid,
                        name = nameToSave,
                        subject = "",
                        summary = "",
                        createdAt = Timestamp.now(),
                        profilePictureUrl = currentUser.photoUrl?.toString() ?: "",
                        university = "",
                        studyBuddies = emptyList(),
                    )

                    userDocRef.set(newUser)
                        .addOnSuccessListener {
                            launchMain()
                        }
                        .addOnFailureListener { e ->
                            Log.e("LoginActivity", "Error creating user document", e)
                            Toast.makeText(this, "Failed to set up profile.", Toast.LENGTH_SHORT).show()
                        }
                }
            }
            .addOnFailureListener { e ->
                Log.e("LoginActivity", "Error checking user document", e)
                Toast.makeText(this, "Error accessing profile data.", Toast.LENGTH_SHORT).show()
            }
    }

    private fun launchMain() {
        startActivity(Intent(this, MainActivity::class.java))
        finish()
    }
}
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package com.kellycasey.womeninstem

import android.os.Bundle
import android.view.Menu
import android.view.View
import com.google.android.material.snackbar.Snackbar
import com.google.android.material.navigation.NavigationView
import androidx.navigation.findNavController
import androidx.navigation.ui.AppBarConfiguration
import androidx.navigation.ui.navigateUp
import androidx.navigation.ui.setupActionBarWithNavController
import androidx.navigation.ui.setupWithNavController
import androidx.drawerlayout.widget.DrawerLayout
import androidx.appcompat.app.AppCompatActivity
import com.kellycasey.womeninstem.databinding.ActivityMainBinding

class MainActivity : AppCompatActivity() {

    private lateinit var appBarConfiguration: AppBarConfiguration
    private lateinit var binding: ActivityMainBinding

    override fun onCreate(savedInstanceState: Bundle?) {
        super.onCreate(savedInstanceState)

        binding = ActivityMainBinding.inflate(layoutInflater)
        setContentView(binding.root)

        setSupportActionBar(binding.appBarMain.toolbar)

        // Initially hide the FAB until we know which fragment we're on
        binding.appBarMain.fab.hide()

        val drawerLayout: DrawerLayout = binding.drawerLayout
        val navView: NavigationView    = binding.navView
        val navController = findNavController(R.id.nav_host_fragment_content_main)

        // Show/hide FAB based on destination
        navController.addOnDestinationChangedListener { _, destination, _ ->
            if (destination.id == R.id.nav_home) {
                binding.appBarMain.fab.show()
            } else {
                binding.appBarMain.fab.hide()
            }
        }

        binding.appBarMain.fab.setOnClickListener { view ->
            navController.navigate(R.id.nav_inbox)
        }


        // Top-level destinations
        appBarConfiguration = AppBarConfiguration(
            setOf(
                R.id.nav_home,
                R.id.nav_search,
                R.id.nav_inbox,
                R.id.nav_studybuddy,
                R.id.nav_profile,
                R.id.nav_community
            ),
            drawerLayout
        )

        setupActionBarWithNavController(navController, appBarConfiguration)
        navView.setupWithNavController(navController)
    }

    override fun onCreateOptionsMenu(menu: Menu): Boolean {
        menuInflater.inflate(R.menu.main, menu)
        return true
    }

    override fun onSupportNavigateUp(): Boolean {
        val navController = findNavController(R.id.nav_host_fragment_content_main)
        return navController.navigateUp(appBarConfiguration) || super.onSupportNavigateUp()
    }
}
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package com.kellycasey.womeninstem

import android.app.Application
import com.google.firebase.FirebaseApp

class MyApplication : Application() {
    override fun onCreate() {
        super.onCreate()
        FirebaseApp.initializeApp(this)
    }
}
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package com.kellycasey.womeninstem.ui.adapters

import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.databinding.ItemMessageReceivedBinding
import com.kellycasey.womeninstem.databinding.ItemMessageSentBinding
import com.kellycasey.womeninstem.model.Message

class MessageAdapter(private val currentUserId: String) :
    RecyclerView.Adapter<RecyclerView.ViewHolder>() {

    private val items = mutableListOf<Message>()
    private val TYPE_SENT = 1
    private val TYPE_RECEIVED = 2

    fun submitList(list: List<Message>) {
        items.clear()
        items.addAll(list)
        notifyDataSetChanged()
    }

    override fun getItemViewType(position: Int) =
        if (items[position].senderId == currentUserId) TYPE_SENT else TYPE_RECEIVED

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int) =
        if (viewType == TYPE_SENT) {
            val binding = ItemMessageSentBinding.inflate(LayoutInflater.from(parent.context), parent, false)
            SentViewHolder(binding)
        } else {
            val binding = ItemMessageReceivedBinding.inflate(LayoutInflater.from(parent.context), parent, false)
            ReceivedViewHolder(binding)
        }

    override fun onBindViewHolder(holder: RecyclerView.ViewHolder, position: Int) {
        val message = items[position]
        if (holder is SentViewHolder) holder.bind(message)
        else if (holder is ReceivedViewHolder) holder.bind(message)
    }

    override fun getItemCount() = items.size

    inner class SentViewHolder(private val binding: ItemMessageSentBinding) :
        RecyclerView.ViewHolder(binding.root) {
        fun bind(msg: Message) {
            binding.textMessageBody.text = msg.text
        }
    }

    inner class ReceivedViewHolder(private val binding: ItemMessageReceivedBinding) :
        RecyclerView.ViewHolder(binding.root) {
        fun bind(msg: Message) {
            binding.textMessageBody.text = msg.text
        }
    }
}
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package com.kellycasey.womeninstem.ui.adapters

import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import android.widget.TextView
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.R
import com.kellycasey.womeninstem.model.NewsItem
import java.text.SimpleDateFormat
import java.util.Locale

class NewsAdapter(private var newsList: List<NewsItem>) : RecyclerView.Adapter<NewsAdapter.NewsViewHolder>() {

    private val dateFormat = SimpleDateFormat("dd MMM yyyy", Locale.getDefault())

    class NewsViewHolder(itemView: View) : RecyclerView.ViewHolder(itemView) {
        val titleTextView: TextView = itemView.findViewById(R.id.textViewTitle)
        val contentTextView: TextView = itemView.findViewById(R.id.textViewContent)
        val dateTextView: TextView = itemView.findViewById(R.id.textViewDate)
    }

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): NewsViewHolder {
        val view = LayoutInflater.from(parent.context)
            .inflate(R.layout.item_news, parent, false)
        return NewsViewHolder(view)
    }

    override fun onBindViewHolder(holder: NewsViewHolder, position: Int) {
        val newsItem = newsList[position]
        holder.titleTextView.text = newsItem.title
        holder.contentTextView.text = newsItem.content
        holder.dateTextView.text = newsItem.createdAt?.toDate()?.let { dateFormat.format(it) } ?: ""
    }

    override fun getItemCount() = newsList.size

    fun updateNews(newList: List<NewsItem>) {
        newsList = newList
        notifyDataSetChanged()
    }
}
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package com.kellycasey.womeninstem.ui.adapters

import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.databinding.ItemIncomingRequestBinding
import com.kellycasey.womeninstem.ui.studybuddy.IncomingRequestWithUser

class PendingRequestsAdapter(
    private var items: List<IncomingRequestWithUser>,
    private val onItemClick: (IncomingRequestWithUser) -> Unit
) : RecyclerView.Adapter<PendingRequestsAdapter.PendingViewHolder>() {

    inner class PendingViewHolder(
        private val binding: ItemIncomingRequestBinding
    ) : RecyclerView.ViewHolder(binding.root) {
        fun bind(item: IncomingRequestWithUser) {
            binding.textViewRequesterName.text = item.user.name
            binding.textViewMessage.text = item.request.message
            binding.root.setOnClickListener {
                onItemClick(item)
            }
        }
    }

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): PendingViewHolder {
        val binding = ItemIncomingRequestBinding.inflate(
            LayoutInflater.from(parent.context),
            parent,
            false
        )
        return PendingViewHolder(binding)
    }

    override fun onBindViewHolder(holder: PendingViewHolder, position: Int) {
        holder.bind(items[position])
    }

    override fun getItemCount(): Int = items.size

    fun updateRequests(newItems: List<IncomingRequestWithUser>) {
        items = newItems
        notifyDataSetChanged()
    }
}
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package com.kellycasey.womeninstem.ui.adapters

import android.text.Editable
import android.text.InputType
import android.text.TextWatcher
import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.databinding.ItemProfileFieldBinding

/**
 * Represents one editable field on the profile screen.
 */
data class ProfileField(
    val key: String,      // e.g. "name", "subject", "age", etc.
    var value: String,    // current value (always kept as a String here)
    val label: String     // human-readable ("Name", "Subject", "Age", etc.)
)

class ProfileFieldAdapter(
    private val fields: List<ProfileField>
) : RecyclerView.Adapter<ProfileFieldAdapter.ViewHolder>() {

    inner class ViewHolder(private val binding: ItemProfileFieldBinding) :
        RecyclerView.ViewHolder(binding.root) {

        fun bind(field: ProfileField) {
            binding.textLabel.text = field.label
            binding.editValue.setText(field.value)

            // If this is the "age" field, switch to numeric input
            if (field.key == "age") {
                binding.editValue.inputType = InputType.TYPE_CLASS_NUMBER
            } else {
                binding.editValue.inputType = InputType.TYPE_CLASS_TEXT
            }

            // Avoid accumulating watchers
            binding.editValue.addTextChangedListener(object : TextWatcher {
                override fun beforeTextChanged(s: CharSequence?, start: Int, count: Int, after: Int) {}
                override fun onTextChanged(s: CharSequence?, start: Int, before: Int, count: Int) {
                    field.value = s?.toString() ?: ""
                }
                override fun afterTextChanged(s: Editable?) {}
            })
        }
    }

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): ViewHolder {
        val binding = ItemProfileFieldBinding.inflate(
            LayoutInflater.from(parent.context),
            parent,
            false
        )
        return ViewHolder(binding)
    }

    override fun onBindViewHolder(holder: ViewHolder, position: Int) {
        holder.bind(fields[position])
    }

    override fun getItemCount(): Int = fields.size

    /** Expose updated values back to the fragment */
    fun getUpdatedFields(): List<ProfileField> = fields
}
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package com.kellycasey.womeninstem.ui.adapters

import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.databinding.ItemStudyBuddyBinding
import com.kellycasey.womeninstem.model.User

class StudyBuddyAdapter(
    private var buddies: List<User>,
    private val onRemoveClick: (User) -> Unit
) : RecyclerView.Adapter<StudyBuddyAdapter.StudyBuddyViewHolder>() {

    inner class StudyBuddyViewHolder(
        private val binding: ItemStudyBuddyBinding
    ) : RecyclerView.ViewHolder(binding.root) {
        fun bind(user: User) {
            binding.textViewName.text = user.name
            binding.textViewSubject.text = user.subject
            binding.buttonRemove.setOnClickListener {
                onRemoveClick(user)
            }
        }
    }

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): StudyBuddyViewHolder {
        val binding = ItemStudyBuddyBinding.inflate(
            LayoutInflater.from(parent.context),
            parent,
            false
        )
        return StudyBuddyViewHolder(binding)
    }

    override fun onBindViewHolder(holder: StudyBuddyViewHolder, position: Int) {
        holder.bind(buddies[position])
    }

    override fun getItemCount(): Int = buddies.size

    fun updateBuddies(newBuddies: List<User>) {
        buddies = newBuddies
        notifyDataSetChanged()
    }
}
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package com.kellycasey.womeninstem.ui.adapters

import android.graphics.Typeface
import android.text.format.DateFormat
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import android.widget.TextView
import androidx.core.content.ContextCompat
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.R
import com.kellycasey.womeninstem.model.Thread

class ThreadAdapter(
    private val currentUserId: String,
    private val currentUserName: String,
    private val onThreadClick: (String) -> Unit
) : RecyclerView.Adapter<ThreadAdapter.ThreadViewHolder>() {

    private val items = mutableListOf<Thread>()

    fun submitList(list: List<Thread>) {
        items.clear()
        items.addAll(list)
        notifyDataSetChanged()
    }

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): ThreadViewHolder {
        val view = LayoutInflater.from(parent.context)
            .inflate(R.layout.item_thread, parent, false)
        return ThreadViewHolder(view)
    }

    override fun onBindViewHolder(holder: ThreadViewHolder, position: Int) {
        val bgRes = if (position % 2 == 0) R.color.color_surface else R.color.color_background
        holder.itemView.setBackgroundColor(ContextCompat.getColor(holder.itemView.context, bgRes))

        val thread = items[position]
        holder.bind(thread)
        holder.itemView.setOnClickListener { onThreadClick(thread.conversationId) }
    }

    override fun getItemCount(): Int = items.size

    inner class ThreadViewHolder(itemView: View) : RecyclerView.ViewHolder(itemView) {
        private val conversationNameView: TextView = itemView.findViewById(R.id.textConversationName)
        private val previewView: TextView = itemView.findViewById(R.id.textLastMessage)
        private val timeView: TextView = itemView.findViewById(R.id.textTime)
        private val dot: View = itemView.findViewById(R.id.unreadIndicator)

        fun bind(thread: Thread) {
            // Line 1: Conversation name (bold title)
            conversationNameView.text = thread.conversationName

            // Line 2: Message preview
            val last = thread.lastMessage
            if (last != null) {
                val senderName = last.senderName.takeIf { it.isNotBlank() } ?: "Unknown"
                val displayName = if (senderName == currentUserName) "Me" else senderName
                previewView.text = "$displayName: ${last.text}"
                timeView.text = DateFormat.format("MMM dd, HH:mm", last.timestamp.toDate()).toString()
            } else {
                previewView.text = ""
                timeView.text = ""
            }

            // Dot for unread
            dot.visibility = if (thread.unreadCount > 0) View.VISIBLE else View.INVISIBLE

            // Bold message preview if unread
            val typeface = if (thread.unreadCount > 0) Typeface.BOLD else Typeface.NORMAL
            previewView.setTypeface(null, typeface)
        }
    }
}
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package com.kellycasey.womeninstem.ui.adapters

import android.view.LayoutInflater
import android.view.ViewGroup
import androidx.recyclerview.widget.RecyclerView
import com.kellycasey.womeninstem.databinding.ItemUserBinding
import com.kellycasey.womeninstem.model.User
import com.google.firebase.auth.FirebaseAuth

class UserAdapter(
    private var userList: List<User>,
    private val onRequestClick: (String) -> Unit
) : RecyclerView.Adapter<UserAdapter.UserViewHolder>() {

    inner class UserViewHolder(private val binding: ItemUserBinding) : RecyclerView.ViewHolder(binding.root) {

        fun bind(user: User) {
            binding.textViewName.text = user.name
            binding.textViewSubject.text = user.subject
            binding.textViewUniversity.text = user.university

            // Get current user ID
            val currentUserId = FirebaseAuth.getInstance().currentUser?.uid

            // 1) Check if already study buddies
            val isBuddy = currentUserId != null && user.studyBuddies.contains(currentUserId)

            // 2) Check if there is a pending request
            val isPending = user.isRequestPending()

            when {
                isBuddy -> {
                    binding.buttonRequestBuddy.text = "Request Accepted"
                    binding.buttonRequestBuddy.isEnabled = false
                }
                isPending -> {
                    binding.buttonRequestBuddy.text = "Request Pending"
                    binding.buttonRequestBuddy.isEnabled = false
                }
                else -> {
                    binding.buttonRequestBuddy.text = "Request Buddy"
                    binding.buttonRequestBuddy.isEnabled = true
                }
            }

            binding.buttonRequestBuddy.setOnClickListener {
                onRequestClick(user.id)
            }
        }
    }

    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): UserViewHolder {
        val binding = ItemUserBinding.inflate(LayoutInflater.from(parent.context), parent, false)
        return UserViewHolder(binding)
    }

    override fun onBindViewHolder(holder: UserViewHolder, position: Int) {
        holder.bind(userList[position])
    }

    override fun getItemCount(): Int = userList.size

    fun updateUsers(users: List<User>) {
        userList = users
        notifyDataSetChanged()
    }
}
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package com.kellycasey.womeninstem.ui.chat

import android.os.Bundle
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import androidx.appcompat.app.AppCompatActivity           // ← for supportActionBar
import androidx.fragment.app.Fragment
import androidx.fragment.app.viewModels
import androidx.recyclerview.widget.LinearLayoutManager
import com.google.firebase.auth.FirebaseAuth
import com.kellycasey.womeninstem.R
import com.kellycasey.womeninstem.databinding.FragmentChatBinding
import com.kellycasey.womeninstem.ui.adapters.MessageAdapter

class ChatFragment : Fragment() {

    private var _binding: FragmentChatBinding? = null
    private val binding get() = _binding!!
    private val viewModel: ChatViewModel by viewModels()
    private lateinit var adapter: MessageAdapter

    companion object {
        private const val ARG_CONVERSATION_ID = "conversationId"
        fun newInstance(conversationId: String) = ChatFragment().apply {
            arguments = Bundle().apply {
                putString(ARG_CONVERSATION_ID, conversationId)
            }
        }
    }

    override fun onCreateView(
        inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
    ): View {
        _binding = FragmentChatBinding.inflate(inflater, container, false)
        return binding.root
    }

    override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
        super.onViewCreated(view, savedInstanceState)

        // Configure the Activity’s toolbar as the single AppBar for this screen
        (activity as? AppCompatActivity)?.supportActionBar?.apply {
            title = "Chat"
            setDisplayHomeAsUpEnabled(true)
        }

        val conversationId = arguments?.getString(ARG_CONVERSATION_ID) ?: return
        val currentUserId = FirebaseAuth.getInstance().currentUser?.uid ?: return

        // 1) Load participants header
        viewModel.loadParticipants(conversationId)
        viewModel.participantNames.observe(viewLifecycleOwner) { names ->
            binding.textViewParticipants.text = if (names.isEmpty()) {
                getString(R.string.no_other_participants)
            } else {
                names.joinToString(", ")
            }
        }

        // 2) Set up messages RecyclerView
        adapter = MessageAdapter(currentUserId)
        binding.recyclerMessages.layoutManager = LinearLayoutManager(requireContext())
        binding.recyclerMessages.adapter = adapter

        // 3) Load & observe messages
        viewModel.loadMessages(conversationId)
        viewModel.messages.observe(viewLifecycleOwner) { list ->
            adapter.submitList(list)
            binding.recyclerMessages.scrollToPosition(list.size - 1)
        }

        // 4) Send button
        binding.buttonSend.setOnClickListener {
            val text = binding.editTextMessage.text.toString().trim()
            if (text.isNotEmpty()) {
                viewModel.sendMessage(conversationId, text)
                binding.editTextMessage.text?.clear()

                // re-load participants in case something changed
                viewModel.loadParticipants(conversationId)
            }
        }
    }

    override fun onDestroyView() {
        super.onDestroyView()
        _binding = null
    }
}
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package com.kellycasey.womeninstem.ui.chat

import androidx.lifecycle.LiveData
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.ViewModel
import com.google.firebase.Timestamp
import com.google.firebase.auth.FirebaseAuth
import com.google.firebase.firestore.FieldPath
import com.google.firebase.firestore.FirebaseFirestore
import com.google.firebase.firestore.Query
import com.kellycasey.womeninstem.model.LastMessage
import com.kellycasey.womeninstem.model.Message
import com.kellycasey.womeninstem.model.Thread

class ChatViewModel : ViewModel() {

    private val db = FirebaseFirestore.getInstance("womeninstem-db")
    private val auth = FirebaseAuth.getInstance()

    // LiveData for the list of messages
    private val _messages = MutableLiveData<List<Message>>()
    val messages: LiveData<List<Message>> = _messages

    // LiveData for the participant names header
    private val _participantNames = MutableLiveData<List<String>>()
    val participantNames: LiveData<List<String>> = _participantNames

    /** Loads all messages in a conversation in ascending order. */
    fun loadMessages(conversationId: String) {
        db.collection("conversations")
            .document(conversationId)
            .collection("messages")
            .orderBy("createdAt", Query.Direction.ASCENDING)
            .addSnapshotListener { snaps, e ->
                if (e != null || snaps == null) return@addSnapshotListener
                val list = snaps.documents.mapNotNull {
                    it.toObject(Message::class.java)?.apply { id = it.id }
                }
                _messages.value = list
            }
    }

    /**
     * Loads the display names of all participants except the current user.
     */
    fun loadParticipants(conversationId: String) {
        val currentUserId = auth.currentUser?.uid ?: return

        db.collection("conversations")
            .document(conversationId)
            .get()
            .addOnSuccessListener { convoDoc ->
                val participants = convoDoc.get("participants") as? List<String> ?: emptyList()
                val others = participants.filter { it != currentUserId }

                if (others.isEmpty()) {
                    _participantNames.value = emptyList()
                } else {
                    db.collection("users")
                        .whereIn(FieldPath.documentId(), others)
                        .get()
                        .addOnSuccessListener { usersSnap ->
                            val names = usersSnap.documents
                                .mapNotNull { it.getString("name") }
                            _participantNames.value = names
                        }
                        .addOnFailureListener {
                            _participantNames.value = emptyList()
                        }
                }
            }
            .addOnFailureListener {
                _participantNames.value = emptyList()
            }
    }

    /**
     * Sends a new message:
     * 1) Fetches the sender’s name
     * 2) Appends the Message document
     * 3) UPDATES only the lastMessage field on Conversation
     * 4) UPDATES each participant’s Thread metadata (preserving conversationName)
     */
    fun sendMessage(conversationId: String, text: String) {
        val userId = auth.currentUser?.uid ?: return

        // 1) Fetch the user’s display name
        db.collection("users")
            .document(userId)
            .get()
            .addOnSuccessListener { userDoc ->
                val userName = userDoc.getString("name")?.takeIf { it.isNotBlank() } ?: "Me"
                val timestamp = Timestamp.now()

                // 2) Create and send the Message
                val msg = Message(
                    senderId   = userId,
                    senderName = userName,
                    text       = text,
                    createdAt  = timestamp
                )
                db.collection("conversations")
                    .document(conversationId)
                    .collection("messages")
                    .document()
                    .set(msg)

                // 3) ONLY update lastMessage so we preserve conversationName
                val lastMsg = LastMessage(
                    text       = text,
                    timestamp  = timestamp,
                    senderName = userName
                )
                db.collection("conversations")
                    .document(conversationId)
                    .update("lastMessage", lastMsg)

                // 4) Update each participant’s thread metadata
                db.collection("conversations")
                    .document(conversationId)
                    .get()
                    .addOnSuccessListener { convoDoc ->
                        val participants = convoDoc.get("participants") as? List<String> ?: return@addOnSuccessListener
                        participants.forEach { uid ->
                            val threadRef = db.collection("userConversations")
                                .document(uid)
                                .collection("threads")
                                .document(conversationId)
                            threadRef.update(
                                "lastRead", if (uid == userId) timestamp else Timestamp(0, 0),
                                "unreadCount", if (uid == userId) 0 else 1,
                                "lastMessage", lastMsg
                            )
                        }
                    }
            }
    }
}
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package com.kellycasey.womeninstem.ui.home

import android.os.Bundle
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import androidx.fragment.app.Fragment
import androidx.fragment.app.viewModels
import androidx.recyclerview.widget.LinearLayoutManager
import com.kellycasey.womeninstem.databinding.FragmentHomeBinding
import com.kellycasey.womeninstem.ui.adapters.NewsAdapter

class HomeFragment : Fragment() {

    private var _binding: FragmentHomeBinding? = null
    private val binding get() = _binding!!

    private val homeViewModel: HomeViewModel by viewModels()
    private lateinit var newsAdapter: NewsAdapter

    override fun onCreateView(
        inflater: LayoutInflater, container: ViewGroup?,
        savedInstanceState: Bundle?
    ): View {
        _binding = FragmentHomeBinding.inflate(inflater, container, false)

        // Set welcome text
        binding.textViewWelcome.text = "Welcome!"

        // Set up RecyclerView
        newsAdapter = NewsAdapter(emptyList())
        binding.recyclerView.apply {
            layoutManager = LinearLayoutManager(requireContext())
            adapter = newsAdapter
        }

        observeViewModel()

        return binding.root
    }

    private fun observeViewModel() {
        homeViewModel.newsList.observe(viewLifecycleOwner) { newsItems ->
            newsAdapter.updateNews(newsItems)
        }
    }

    override fun onDestroyView() {
        super.onDestroyView()
        _binding = null
    }
}
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package com.kellycasey.womeninstem.ui.home

import androidx.lifecycle.LiveData
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.ViewModel
import com.google.firebase.firestore.FirebaseFirestore
import com.google.firebase.firestore.Query
import com.kellycasey.womeninstem.model.NewsItem
import com.kellycasey.womeninstem.util.TestMessageSeeder

class HomeViewModel : ViewModel() {

    private val _newsList = MutableLiveData<List<NewsItem>>()
    val newsList: LiveData<List<NewsItem>> = _newsList

    private val db = FirebaseFirestore.getInstance("womeninstem-db")

    init {
        fetchNews()
    }

    private fun fetchNews() {

        val seeder = TestMessageSeeder(db)
        //seeder.seedConversation {  }

        db.collection("newsfeed")
            .orderBy("createdAt", Query.Direction.DESCENDING)
            .get()
            .addOnSuccessListener { result ->
                val items = result.map { document ->
                    document.toObject(NewsItem::class.java).copy(id = document.id)
                }
                _newsList.value = items
            }
            .addOnFailureListener { exception ->
                _newsList.value = emptyList() // (you can log exception.message here too)
            }
    }
}
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package com.kellycasey.womeninstem.ui.inbox

import android.os.Bundle
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import android.widget.Toast
import androidx.appcompat.app.AlertDialog
import androidx.core.os.bundleOf
import androidx.fragment.app.Fragment
import androidx.lifecycle.ViewModelProvider
import androidx.navigation.fragment.findNavController
import androidx.recyclerview.widget.LinearLayoutManager
import com.google.firebase.auth.FirebaseAuth
import com.kellycasey.womeninstem.R
import com.kellycasey.womeninstem.databinding.FragmentInboxBinding
import com.kellycasey.womeninstem.ui.adapters.ThreadAdapter

class InboxFragment : Fragment() {

    private var _binding: FragmentInboxBinding? = null
    private val binding get() = _binding!!
    private lateinit var viewModel: InboxViewModel
    private lateinit var adapter: ThreadAdapter

    override fun onCreateView(
        inflater: LayoutInflater,
        container: ViewGroup?,
        savedInstanceState: Bundle?
    ): View {
        _binding = FragmentInboxBinding.inflate(inflater, container, false)
        return binding.root
    }

    override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
        super.onViewCreated(view, savedInstanceState)

        val currentUserId = FirebaseAuth.getInstance().currentUser?.uid ?: return

        viewModel = ViewModelProvider(this)[InboxViewModel::class.java]

        viewModel.user.observe(viewLifecycleOwner) { user ->
            if (user != null) {
                // Threads list setup
                adapter = ThreadAdapter(currentUserId, user.name) { conversationId ->
                    findNavController().navigate(
                        R.id.action_nav_inbox_to_nav_chat,
                        bundleOf("conversationId" to conversationId)
                    )
                }
                binding.recyclerThreads.apply {
                    layoutManager = LinearLayoutManager(requireContext())
                    adapter = this@InboxFragment.adapter
                }
                viewModel.threads.observe(viewLifecycleOwner) { threads ->
                    adapter.submitList(threads)
                }

                // New‐chat FAB
                binding.fabNewConversation.setOnClickListener {
                    val buddies = user.studyBuddies
                    if (buddies.isEmpty()) {
                        Toast.makeText(
                            requireContext(),
                            "You have no study buddies to chat with.",
                            Toast.LENGTH_SHORT
                        ).show()
                        return@setOnClickListener
                    }
                    // Load and filter buddy names
                    viewModel.loadBuddyNames(buddies) { names, ids ->
                        if (names.isEmpty()) {
                            Toast.makeText(
                                requireContext(),
                                "No new study buddies to chat with.",
                                Toast.LENGTH_SHORT
                            ).show()
                        } else {
                            AlertDialog.Builder(requireContext())
                                .setTitle("Start new chat")
                                .setItems(names.toTypedArray()) { _, which ->
                                    viewModel.startConversationWith(
                                        ids[which],
                                        names[which]
                                    ) { conversationId ->
                                        findNavController().navigate(
                                            R.id.action_nav_inbox_to_nav_chat,
                                            bundleOf("conversationId" to conversationId)
                                        )
                                    }
                                }
                                .show()
                        }
                    }
                }
            }
        }
    }

    override fun onDestroyView() {
        super.onDestroyView()
        _binding = null
    }
}
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package com.kellycasey.womeninstem.ui.inbox

import androidx.lifecycle.LiveData
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.ViewModel
import com.google.firebase.Timestamp
import com.google.firebase.auth.FirebaseAuth
import com.google.firebase.firestore.FieldPath
import com.google.firebase.firestore.FirebaseFirestore
import com.google.firebase.firestore.Query
import com.kellycasey.womeninstem.model.Conversation
import com.kellycasey.womeninstem.model.Thread
import com.kellycasey.womeninstem.model.User

class InboxViewModel : ViewModel() {

    private val db = FirebaseFirestore.getInstance("womeninstem-db")
    private val auth = FirebaseAuth.getInstance()

    private val _threads = MutableLiveData<List<Thread>>()
    val threads: LiveData<List<Thread>> = _threads

    private val _user = MutableLiveData<User?>()
    val user: LiveData<User?> = _user

    init {
        auth.currentUser?.uid?.let { uid ->
            listenToUser(uid)
            loadThreads(uid)
        }
    }

    /**
     * Listen in real time to the current user document so that changes
     * to studyBuddies (or any other field) update LiveData immediately.
     */
    private fun listenToUser(userId: String) {
        db.collection("users")
            .document(userId)
            .addSnapshotListener { snap, e ->
                if (e != null || snap == null) {
                    _user.value = null
                } else {
                    _user.value = snap.toObject(User::class.java)?.apply { id = snap.id }
                }
            }
    }

    private fun loadThreads(currentUserId: String) {
        db.collection("userConversations")
            .document(currentUserId)
            .collection("threads")
            .orderBy("lastMessage.timestamp", Query.Direction.DESCENDING)
            .addSnapshotListener { snaps, e ->
                if (e != null || snaps == null) {
                    _threads.value = emptyList()
                } else {
                    _threads.value = snaps.documents
                        .mapNotNull { it.toObject(Thread::class.java) }
                }
            }
    }

    /**
     * Fetches buddy names given their UIDs, filtering out any buddies
     * you already have a thread with. Invokes callback with the filtered lists.
     */
    fun loadBuddyNames(
        buddyIds: List<String>,
        callback: (names: List<String>, ids: List<String>) -> Unit
    ) {
        if (buddyIds.isEmpty()) {
            callback(emptyList(), emptyList())
            return
        }
        val existingNames = _threads.value.orEmpty().map { it.conversationName }

        db.collection("users")
            .whereIn(FieldPath.documentId(), buddyIds)
            .get()
            .addOnSuccessListener { snaps ->
                val pairs = snaps.documents.mapNotNull { doc ->
                    val name = doc.getString("name")
                    if (name.isNullOrBlank()) null else doc.id to name
                }
                val filtered = pairs.filter { (_, name) -> name !in existingNames }
                callback(filtered.map { it.second }, filtered.map { it.first })
            }
            .addOnFailureListener {
                callback(emptyList(), emptyList())
            }
    }

    /**
     * Creates a new 1-on-1 conversation between current user and buddy,
     * writes Firestore docs for Conversation + each Thread, then calls onStarted.
     */
    fun startConversationWith(
        buddyId: String,
        buddyName: String,
        onStarted: (conversationId: String) -> Unit
    ) {
        val currentUserId = auth.currentUser?.uid ?: return
        val currentUserName = _user.value?.name ?: "Me"

        val convo = Conversation(
            participants = listOf(currentUserId, buddyId),
            createdAt = Timestamp.now(),
            lastMessage = null
        )
        db.collection("conversations")
            .add(convo)
            .addOnSuccessListener { docRef ->
                val conversationId = docRef.id
                val now = Timestamp.now()

                val threadForMe = Thread(
                    conversationId = conversationId,
                    conversationName = buddyName,
                    lastRead = now,
                    unreadCount = 0,
                    lastMessage = null
                )
                val threadForBuddy = Thread(
                    conversationId = conversationId,
                    conversationName = currentUserName,
                    lastRead = Timestamp(0, 0),
                    unreadCount = 1,
                    lastMessage = null
                )
                db.collection("userConversations")
                    .document(currentUserId)
                    .collection("threads")
                    .document(conversationId)
                    .set(threadForMe)
                db.collection("userConversations")
                    .document(buddyId)
                    .collection("threads")
                    .document(conversationId)
                    .set(threadForBuddy)

                onStarted(conversationId)
            }
    }
}
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package com.kellycasey.womeninstem.ui.profile

import android.os.Bundle
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import android.widget.Toast
import androidx.fragment.app.Fragment
import androidx.lifecycle.ViewModelProvider
import androidx.recyclerview.widget.LinearLayoutManager
import com.kellycasey.womeninstem.databinding.FragmentProfileBinding
import com.kellycasey.womeninstem.ui.adapters.ProfileFieldAdapter

class ProfileFragment : Fragment() {

    private var _binding: FragmentProfileBinding? = null
    private val binding get() = _binding!!

    private lateinit var viewModel: ProfileViewModel
    private lateinit var adapter: ProfileFieldAdapter

    override fun onCreateView(
        inflater: LayoutInflater,
        container: ViewGroup?,
        savedInstanceState: Bundle?
    ): View {
        _binding = FragmentProfileBinding.inflate(inflater, container, false)
        return binding.root
    }

    override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
        viewModel = ViewModelProvider(this).get(ProfileViewModel::class.java)

        // RecyclerView setup
        binding.recyclerProfileFields.layoutManager = LinearLayoutManager(requireContext())

        viewModel.fields.observe(viewLifecycleOwner) { list ->
            adapter = ProfileFieldAdapter(list)
            binding.recyclerProfileFields.adapter = adapter
        }

        // Load initial data
        viewModel.loadProfile()

        // Save button
        binding.btnSaveProfile.setOnClickListener {
            adapter.getUpdatedFields().let { updated ->
                viewModel.saveProfile(updated) {
                    Toast.makeText(requireContext(), "Profile saved!", Toast.LENGTH_SHORT).show()
                }
            }
        }
    }

    override fun onDestroyView() {
        super.onDestroyView()
        _binding = null
    }
}
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package com.kellycasey.womeninstem.ui.profile

import androidx.lifecycle.LiveData
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.ViewModel
import com.google.firebase.auth.FirebaseAuth
import com.google.firebase.firestore.FirebaseFirestore
import com.kellycasey.womeninstem.model.User
import com.kellycasey.womeninstem.ui.adapters.ProfileField

class ProfileViewModel : ViewModel() {

    private val auth = FirebaseAuth.getInstance()
    private val db   = FirebaseFirestore.getInstance("womeninstem-db")

    private val _fields = MutableLiveData<List<ProfileField>>()
    val fields: LiveData<List<ProfileField>> = _fields

    /** Load from Firestore and emit a list of editable fields, including age */
    fun loadProfile() {
        val uid = auth.currentUser?.uid ?: return
        db.collection("users").document(uid).get()
            .addOnSuccessListener { snap ->
                val u = snap.toObject(User::class.java)
                val list = listOf(
                    ProfileField("name",       u?.name ?: "",        "Name"),
                    ProfileField("subject",    u?.subject ?: "",     "Subject"),
                    ProfileField("summary",    u?.summary ?: "",     "Summary"),
                    ProfileField("university", u?.university ?: "",  "University"),
                    ProfileField("age",        u?.age?.toString() ?: "", "Age")
                )
                _fields.value = list
            }
            .addOnFailureListener {
                // TODO: handle error (e.g. log or show message)
            }
    }

    /**
     * Write only the updated fields back to Firestore.
     * Converts the "age" field back into an Int.
     */
    fun saveProfile(updated: List<ProfileField>, onComplete: ()->Unit) {
        val uid = auth.currentUser?.uid ?: return

        // Prepare a map of updates, converting age to Int
        val updates: Map<String, Any> = updated.associate { field ->
            if (field.key == "age") {
                val ageInt = field.value.toIntOrNull() ?: 0
                "age" to ageInt
            } else {
                field.key to field.value
            }
        }

        db.collection("users").document(uid)
            .update(updates)
            .addOnSuccessListener {
                onComplete()
            }
            .addOnFailureListener {
                // TODO: handle failure (e.g. show Toast or log)
            }
    }
}
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package com.kellycasey.womeninstem.ui.search

import android.os.Bundle
import android.text.Editable
import android.text.TextWatcher
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import android.widget.EditText
import android.widget.Toast
import androidx.appcompat.app.AlertDialog
import androidx.fragment.app.Fragment
import androidx.fragment.app.viewModels
import androidx.lifecycle.Observer
import androidx.recyclerview.widget.LinearLayoutManager
import com.kellycasey.womeninstem.databinding.FragmentSearchBinding
import com.kellycasey.womeninstem.ui.adapters.UserAdapter

class SearchFragment : Fragment() {

    private var _binding: FragmentSearchBinding? = null
    private val binding get() = _binding!!

    private val searchViewModel: SearchViewModel by viewModels()
    private lateinit var userAdapter: UserAdapter

    // Keep track of the current query so we can refresh after sending a request
    private var currentQuery: String = ""

    override fun onCreateView(
        inflater: LayoutInflater, container: ViewGroup?,
        savedInstanceState: Bundle?
    ): View {
        _binding = FragmentSearchBinding.inflate(inflater, container, false)

        // Set up RecyclerView and Adapter
        userAdapter = UserAdapter(emptyList()) { targetUserId ->
            showRequestDialog(targetUserId)
        }
        binding.recyclerViewUsers.apply {
            layoutManager = LinearLayoutManager(requireContext())
            adapter = userAdapter
        }

        // Observe filtered results
        searchViewModel.filteredUsers.observe(viewLifecycleOwner, Observer { users ->
            userAdapter.updateUsers(users)
        })

        // Watch for text changes and trigger search (with live updates)
        binding.editTextSearch.addTextChangedListener(object : TextWatcher {
            override fun beforeTextChanged(s: CharSequence?, start: Int, count: Int, after: Int) { /* no-op */ }

            override fun onTextChanged(s: CharSequence?, start: Int, before: Int, count: Int) {
                currentQuery = s?.toString() ?: ""
                searchViewModel.searchUsers(currentQuery)
            }

            override fun afterTextChanged(s: Editable?) { /* no-op */ }
        })

        return binding.root
    }

    /**
     * Show a dialog so the user can enter a custom message before sending the request.
     */
    private fun showRequestDialog(targetUserId: String) {
        val builder = AlertDialog.Builder(requireContext())
            .setTitle("Send Study Buddy Request")

        // Input field
        val input = EditText(requireContext()).apply {
            hint = "Enter your message"
            setText("I'd like to be your study buddy!")
        }
        builder.setView(input)

        builder.setPositiveButton("Send") { dialog, _ ->
            val message = input.text.toString().trim()
            if (message.isNotEmpty()) {
                sendRequest(targetUserId, message)
            } else {
                Toast.makeText(requireContext(), "Message cannot be empty", Toast.LENGTH_SHORT).show()
            }
            dialog.dismiss()
        }
        builder.setNegativeButton("Cancel") { dialog, _ ->
            dialog.cancel()
        }
        builder.show()
    }

    /**
     * Delegate to ViewModel and then refresh the list so buttons update.
     */
    private fun sendRequest(targetUserId: String, message: String) {
        searchViewModel.sendBuddyRequest(targetUserId, message) { success ->
            if (success) {
                Toast.makeText(requireContext(), "Request sent!", Toast.LENGTH_SHORT).show()
                // Re-run the current query so the button updates to "Pending"
                searchViewModel.searchUsers(currentQuery)
            } else {
                Toast.makeText(requireContext(), "Failed to send request.", Toast.LENGTH_SHORT).show()
            }
        }
    }

    override fun onDestroyView() {
        super.onDestroyView()
        _binding = null
    }
}
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package com.kellycasey.womeninstem.ui.search

import androidx.lifecycle.LiveData
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.ViewModel
import com.google.android.gms.tasks.Tasks
import com.google.firebase.Timestamp
import com.google.firebase.auth.FirebaseAuth
import com.google.firebase.firestore.FirebaseFirestore
import com.google.firebase.firestore.QuerySnapshot
import com.kellycasey.womeninstem.model.IncomingRequest
import com.kellycasey.womeninstem.model.OutgoingRequest
import com.kellycasey.womeninstem.model.User
import java.util.Locale

class SearchViewModel : ViewModel() {

    private val db = FirebaseFirestore.getInstance("womeninstem-db")
    private val auth = FirebaseAuth.getInstance()

    private val _filteredUsers = MutableLiveData<List<User>>()
    val filteredUsers: LiveData<List<User>> = _filteredUsers

    /**
     * Search users by name, subject, or university (all fields stored in lowercase).
     * Fires three parallel range‐queries, merges + de‐dupes the results,
     * and excludes the currently logged‐in user.
     */
    fun searchUsers(rawQuery: String) {
        val q = rawQuery.trim().lowercase(Locale.ROOT)
        if (q.isEmpty()) {
            _filteredUsers.value = emptyList()
            return
        }

        // Get current user ID to exclude from results
        val currentUserId = auth.currentUser?.uid

        // 1) Build one query per field
        val fields = listOf("name", "subject", "university")
        val queryTasks = fields.map { field ->
            db.collection("users")
                .orderBy(field)
                .startAt(q)
                .endAt("$q\uf8ff")
                .get()
        }

        // 2) When all 3 queries complete, flatten + dedupe by document ID
        Tasks.whenAllSuccess<QuerySnapshot>(queryTasks)
            .addOnSuccessListener { snapshots ->
                val allDocs = snapshots
                    .flatMap { it.documents }
                    .distinctBy { it.id }

                // Exclude current user if signed in
                val docs = if (currentUserId != null) {
                    allDocs.filter { it.id != currentUserId }
                } else {
                    allDocs
                }

                if (docs.isEmpty()) {
                    _filteredUsers.value = emptyList()
                    return@addOnSuccessListener
                }

                // 3) For each matched user doc, fetch both incoming & outgoing requests
                val users = mutableListOf<User>()
                docs.forEach { doc ->
                    val user = doc.toObject(User::class.java)?.apply { id = doc.id }
                    if (user == null) {
                        if (users.size == docs.size) _filteredUsers.value = users
                        return@forEach
                    }

                    val inReqTask = db.collection("users")
                        .document(user.id)
                        .collection("incomingRequests")
                        .get()

                    val outReqTask = db.collection("users")
                        .document(user.id)
                        .collection("outgoingRequests")
                        .get()

                    // 4) Combine both request‐fetch tasks
                    Tasks.whenAllSuccess<QuerySnapshot>(inReqTask, outReqTask)
                        .addOnSuccessListener { results ->
                            val inSnap = results[0]
                            val outSnap = results[1]
                            user.incomingRequests = inSnap.mapNotNull {
                                it.toObject(IncomingRequest::class.java)
                            }
                            user.outgoingRequests = outSnap.mapNotNull {
                                it.toObject(OutgoingRequest::class.java)
                            }
                            users.add(user)

                            // Once we've loaded requests for every matched doc, update LiveData
                            if (users.size == docs.size) {
                                _filteredUsers.value = users
                            }
                        }
                        .addOnFailureListener {
                            // Even if requests fetch fails, include the user and continue
                            users.add(user)
                            if (users.size == docs.size) {
                                _filteredUsers.value = users
                            }
                        }
                }
            }
            .addOnFailureListener {
                // If the overall query batch fails, show empty list
                _filteredUsers.value = emptyList()
            }
    }

    /**
     * Send a study‐buddy request: writes an incomingRequest under the target user
     * and an outgoingRequest under the current user.
     */
    fun sendBuddyRequest(
        targetUserId: String,
        message: String,
        onComplete: (Boolean) -> Unit
    ) {
        val currentUser = auth.currentUser ?: run {
            onComplete(false)
            return
        }

        val fromUserId = currentUser.uid
        val timestamp = Timestamp.now()

        val incomingRequest = hashMapOf(
            "fromUserId" to fromUserId,
            "message"     to message,
            "receivedAt"  to timestamp,
            "status"      to "pending"
        )

        val outgoingRequest = hashMapOf(
            "toUserId" to targetUserId,
            "message"  to message,
            "sentAt"   to timestamp,
            "status"   to "pending"
        )

        // Write incoming
        db.collection("users")
            .document(targetUserId)
            .collection("incomingRequests")
            .add(incomingRequest)
            .addOnSuccessListener {
                // Then write outgoing
                db.collection("users")
                    .document(fromUserId)
                    .collection("outgoingRequests")
                    .add(outgoingRequest)
                    .addOnSuccessListener { onComplete(true) }
                    .addOnFailureListener { onComplete(false) }
            }
            .addOnFailureListener { onComplete(false) }
    }
}
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package com.kellycasey.womeninstem.ui.studybuddy

import android.os.Bundle
import android.view.LayoutInflater
import android.view.View
import android.view.ViewGroup
import androidx.appcompat.app.AlertDialog
import androidx.constraintlayout.widget.ConstraintLayout
import androidx.fragment.app.Fragment
import androidx.fragment.app.viewModels
import androidx.recyclerview.widget.LinearLayoutManager
import com.kellycasey.womeninstem.databinding.FragmentStudyBuddyBinding
import com.kellycasey.womeninstem.ui.adapters.PendingRequestsAdapter
import com.kellycasey.womeninstem.ui.adapters.StudyBuddyAdapter

class StudyBuddyFragment : Fragment() {

    private var _binding: FragmentStudyBuddyBinding? = null
    private val binding get() = _binding!!

    private val viewModel: StudyBuddyViewModel by viewModels()
    private lateinit var buddiesAdapter: StudyBuddyAdapter
    private lateinit var pendingAdapter: PendingRequestsAdapter

    override fun onCreateView(
        inflater: LayoutInflater, container: ViewGroup?, savedInstanceState: Bundle?
    ): View {
        _binding = FragmentStudyBuddyBinding.inflate(inflater, container, false)
        return binding.root
    }

    override fun onViewCreated(view: View, savedInstanceState: Bundle?) {
        super.onViewCreated(view, savedInstanceState)

        // 1) Set up buddies list
        buddiesAdapter = StudyBuddyAdapter(emptyList()) { buddy ->
            // Confirm removal
            AlertDialog.Builder(requireContext())
                .setTitle("Remove Study Buddy")
                .setMessage("Remove ${buddy.name} from your study buddies?")
                .setPositiveButton("Yes") { _, _ -> viewModel.removeBuddy(buddy) }
                .setNegativeButton("No", null)
                .show()
        }
        binding.recyclerViewStudyBuddies.apply {
            layoutManager = LinearLayoutManager(requireContext())
            adapter = buddiesAdapter
        }

        // 2) Set up pending requests list
        pendingAdapter = PendingRequestsAdapter(emptyList()) { item ->
            // Show accept/reject dialog
            AlertDialog.Builder(requireContext())
                .setTitle(item.user.name)
                .setMessage(item.request.message)
                .setPositiveButton("Accept") { _, _ ->
                    viewModel.acceptRequest(item)
                }
                .setNegativeButton("Reject") { _, _ ->
                    viewModel.rejectRequest(item)
                }
                .show()
        }
        binding.recyclerViewPending.apply {
            layoutManager = LinearLayoutManager(requireContext())
            adapter = pendingAdapter
        }

        // 3) Observe data
        viewModel.buddies.observe(viewLifecycleOwner) { list ->
            buddiesAdapter.updateBuddies(list)
        }
        viewModel.incomingRequests.observe(viewLifecycleOwner) { list ->
            pendingAdapter.updateRequests(list)
        }
    }

    override fun onDestroyView() {
        super.onDestroyView()
        _binding = null
    }
}
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package com.kellycasey.womeninstem.ui.studybuddy

import android.util.Log
import androidx.lifecycle.LiveData
import androidx.lifecycle.MutableLiveData
import androidx.lifecycle.ViewModel
import com.google.android.gms.tasks.Tasks
import com.google.firebase.auth.FirebaseAuth
import com.google.firebase.firestore.*
import com.kellycasey.womeninstem.model.IncomingRequest
import com.kellycasey.womeninstem.model.User

private const val TAG = "StudyBuddyVM"

/** Wrapper combining an IncomingRequest with its sender’s User record */
data class IncomingRequestWithUser(
    val request: IncomingRequest,
    val user: User
)

class StudyBuddyViewModel : ViewModel() {

    private val db   = FirebaseFirestore.getInstance("womeninstem-db")
    private val auth = FirebaseAuth.getInstance()

    private val _buddies = MutableLiveData<List<User>>()
    val buddies: LiveData<List<User>> = _buddies

    private val _incomingRequests = MutableLiveData<List<IncomingRequestWithUser>>()
    val incomingRequests: LiveData<List<IncomingRequestWithUser>> = _incomingRequests

    // Firestore listener registrations so we can detach in onCleared()
    private var userDocListener: ListenerRegistration? = null
    private var pendingReqsListener: ListenerRegistration? = null

    init {
        observeStudyBuddies()
        observeIncomingRequests()
    }

    /**
     * Attach a real-time listener to the current user document.
     * Any change to the studyBuddies array will trigger a refresh automatically.
     */
    private fun observeStudyBuddies() {
        val currentUser = auth.currentUser ?: return
        val userRef = db.collection("users").document(currentUser.uid)
        userDocListener = userRef.addSnapshotListener { snapshot, error ->
            if (error != null) {
                Log.e(TAG, "Error listening to user doc", error)
                return@addSnapshotListener
            }
            if (snapshot != null && snapshot.exists()) {
                val ids = snapshot.get("studyBuddies") as? List<String> ?: emptyList()
                if (ids.isEmpty()) {
                    _buddies.value = emptyList()
                    return@addSnapshotListener
                }
                // Batch up to 10 IDs per whereIn
                val batches = ids.chunked(10)
                val tasks = batches.map { batch ->
                    db.collection("users")
                        .whereIn(FieldPath.documentId(), batch)
                        .get()
                }
                Tasks.whenAllSuccess<QuerySnapshot>(tasks)
                    .addOnSuccessListener { snaps ->
                        val users = snaps.flatMap { snap ->
                            snap.documents.mapNotNull { d ->
                                d.toObject(User::class.java)?.apply { id = d.id }
                            }
                        }
                        _buddies.value = users
                    }
                    .addOnFailureListener { e ->
                        Log.e(TAG, "Error fetching buddy profiles", e)
                    }
            }
        }
    }

    /**
     * Attach a real-time listener to the incomingRequests subcollection.
     * Any new, accepted, or rejected request will update the UI automatically.
     */
    private fun observeIncomingRequests() {
        val currentUser = auth.currentUser ?: return
        val incomingRef = db.collection("users")
            .document(currentUser.uid)
            .collection("incomingRequests")

        pendingReqsListener = incomingRef
            .whereEqualTo("status", "pending")
            .addSnapshotListener { snapshots, error ->
                if (error != null) {
                    Log.e(TAG, "Error listening to incomingRequests", error)
                    return@addSnapshotListener
                }
                if (snapshots != null) {
                    val requests = snapshots.documents.mapNotNull { d ->
                        d.toObject(IncomingRequest::class.java)?.apply { id = d.id }
                    }
                    if (requests.isEmpty()) {
                        _incomingRequests.value = emptyList()
                        return@addSnapshotListener
                    }
                    // Fetch each sender’s profile
                    val tasks = requests.map { req ->
                        db.collection("users")
                            .document(req.fromUserId)
                            .get()
                    }
                    Tasks.whenAllSuccess<DocumentSnapshot>(tasks)
                        .addOnSuccessListener { docs ->
                            val combined = requests.mapIndexedNotNull { idx, req ->
                                val userDoc = docs[idx]
                                userDoc.toObject(User::class.java)
                                    ?.apply { id = userDoc.id }
                                    ?.let { sender ->
                                        IncomingRequestWithUser(req, sender)
                                    }
                            }
                            _incomingRequests.value = combined
                        }
                        .addOnFailureListener { e ->
                            Log.e(TAG, "Error fetching sender profiles", e)
                        }
                }
            }
    }

    /**
     * Accept a pending request:
     *  • Updates both incomingRequests.status and the sender’s outgoingRequests.status
     *  • Adds each other to studyBuddies arrays
     *  • No manual fetch needed—listeners will fire automatically.
     */
    fun acceptRequest(item: IncomingRequestWithUser) {
        val meId   = auth.currentUser?.uid ?: return
        val themId = item.request.fromUserId

        // Gather all references for updates in one batch
        db.collection("users").document(meId)
            .collection("incomingRequests")
            .document(item.request.id).let { incomingDoc ->
                db.collection("users").document(themId)
                    .collection("outgoingRequests")
                    .whereEqualTo("toUserId", meId)
                    .whereEqualTo("status", "pending")
                    .get()
                    .addOnSuccessListener { outSnap ->
                        val batch = db.batch()
                        // 1) mark incoming as accepted
                        batch.update(incomingDoc, "status", "accepted")
                        // 2) mark all matching outgoing as accepted
                        outSnap.documents.forEach { batch.update(it.reference, "status", "accepted") }
                        // 3) add each to the other’s studyBuddies
                        val meRef   = db.collection("users").document(meId)
                        val themRef = db.collection("users").document(themId)
                        batch.update(meRef,   "studyBuddies", FieldValue.arrayUnion(themId))
                        batch.update(themRef, "studyBuddies", FieldValue.arrayUnion(meId))
                        // commit
                        batch.commit().addOnFailureListener { e ->
                            Log.e(TAG, "Error committing accept batch", e)
                        }
                    }
                    .addOnFailureListener { e ->
                        Log.e(TAG, "Error fetching outgoingRequests to accept", e)
                    }
            }
    }

    /**
     * Reject a pending request:
     *  • Updates both incomingRequests.status and sender’s outgoingRequests.status
     *  • Listeners will update the UI automatically.
     */
    fun rejectRequest(item: IncomingRequestWithUser) {
        val meId   = auth.currentUser?.uid ?: return
        val themId = item.request.fromUserId

        db.collection("users").document(themId)
            .collection("outgoingRequests")
            .whereEqualTo("toUserId", meId)
            .whereEqualTo("status", "pending")
            .get()
            .addOnSuccessListener { outSnap ->
                val batch = db.batch()
                // 1) mark incoming as rejected
                val incRef = db.collection("users")
                    .document(meId)
                    .collection("incomingRequests")
                    .document(item.request.id)
                batch.update(incRef, "status", "rejected")
                // 2) mark outgoing as rejected
                outSnap.documents.forEach { batch.update(it.reference, "status", "rejected") }
                batch.commit().addOnFailureListener { e ->
                    Log.e(TAG, "Error committing reject batch", e)
                }
            }
            .addOnFailureListener { e ->
                Log.e(TAG, "Error fetching outgoingRequests to reject", e)
            }
    }

    /**
     * Remove an existing buddy:
     *  • Updates both users’ studyBuddies arrays
     *  • Listeners will pick up the change automatically.
     */
    fun removeBuddy(buddy: User) {
        val meId   = auth.currentUser?.uid ?: return
        val themId = buddy.id

        val meRef   = db.collection("users").document(meId)
        val themRef = db.collection("users").document(themId)
        val batch   = db.batch()

        batch.update(meRef,   "studyBuddies", FieldValue.arrayRemove(themId))
        batch.update(themRef, "studyBuddies", FieldValue.arrayRemove(meId))
        batch.commit().addOnFailureListener { e ->
            Log.e(TAG, "Error removing buddy", e)
        }
    }

    /**
     * Detach all Firestore listeners when the ViewModel is cleared.
     */
    override fun onCleared() {
        super.onCleared()
        userDocListener?.remove()
        pendingReqsListener?.remove()
    }
}
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package com.kellycasey.womeninstem.ui.theme

import androidx.compose.ui.graphics.Color

// Primary – Pastel Pink
val PrimaryPink           = Color(0xFFFFDDE1)
val PrimaryPinkVariant    = Color(0xFFF2C5D4)
val OnPrimary             = Color(0xFFFFFFFF)

// Secondary – Dusty Mauve
val SecondaryMauve        = Color(0xFFA56CC1)
val SecondaryMauveVariant = Color(0xFF8E57A8)
val OnSecondary           = Color(0xFFFFFFFF)

// Neutral – Charcoal Grey
val CharcoalGrey          = Color(0xFF333333)
val OnBackground          = Color(0xFF333333)

// Background & Surface
val BackgroundWhite       = Color(0xFFFFFFFF)
val SurfaceWhite          = Color(0xFFFFFFFF)
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package com.kellycasey.womeninstem.ui.theme

import android.app.Activity
import android.os.Build
import androidx.compose.foundation.isSystemInDarkTheme
import androidx.compose.material3.MaterialTheme
import androidx.compose.material3.darkColorScheme
import androidx.compose.material3.dynamicDarkColorScheme
import androidx.compose.material3.dynamicLightColorScheme
import androidx.compose.material3.lightColorScheme
import androidx.compose.runtime.Composable
import androidx.compose.ui.graphics.toArgb
import androidx.compose.ui.platform.LocalContext

private val LightColorScheme = lightColorScheme(
    primary            = PrimaryPink,
    onPrimary          = OnPrimary,
    primaryContainer   = PrimaryPinkVariant,
    secondary          = SecondaryMauve,
    onSecondary        = OnSecondary,
    secondaryContainer = SecondaryMauveVariant,
    background         = BackgroundWhite,
    onBackground       = OnBackground,
    surface            = SurfaceWhite,
    onSurface          = OnBackground,
)

private val DarkColorScheme = darkColorScheme(
    primary            = PrimaryPinkVariant,
    onPrimary          = OnPrimary,
    secondary          = SecondaryMauveVariant,
    onSecondary        = OnSecondary,
    background         = CharcoalGrey,
    onBackground       = BackgroundWhite,
    surface            = CharcoalGrey,
    onSurface          = BackgroundWhite,
)

@Composable
fun WomenInStemTheme(
    darkTheme: Boolean = isSystemInDarkTheme(),
    // Dynamic color is available on Android 12+
    dynamicColor: Boolean = true,
    content: @Composable () -> Unit
) {
    val context = LocalContext.current
    val colorScheme = when {
        dynamicColor && Build.VERSION.SDK_INT >= Build.VERSION_CODES.S -> {
            if (darkTheme) dynamicDarkColorScheme(context) else dynamicLightColorScheme(context)
        }
        darkTheme -> DarkColorScheme
        else      -> LightColorScheme
    }

    // Set status bar to match
    (context as? Activity)?.window?.statusBarColor = colorScheme.primaryContainer.toArgb()

    MaterialTheme(
        colorScheme = colorScheme,
        typography   = Typography,
        content      = content
    )
}
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package com.kellycasey.womeninstem.ui.theme

import androidx.compose.material3.Typography
import androidx.compose.ui.text.TextStyle
import androidx.compose.ui.text.font.FontFamily
import androidx.compose.ui.text.font.FontWeight
import androidx.compose.ui.unit.sp

// Set of Material typography styles to start with
val Typography = Typography(
    bodyLarge = TextStyle(
        fontFamily = FontFamily.Default,
        fontWeight = FontWeight.Normal,
        fontSize = 16.sp,
        lineHeight = 24.sp,
        letterSpacing = 0.5.sp
    )
    /* Other default text styles to override
    titleLarge = TextStyle(
        fontFamily = FontFamily.Default,
        fontWeight = FontWeight.Normal,
        fontSize = 22.sp,
        lineHeight = 28.sp,
        letterSpacing = 0.sp
    ),
    labelSmall = TextStyle(
        fontFamily = FontFamily.Default,
        fontWeight = FontWeight.Medium,
        fontSize = 11.sp,
        lineHeight = 16.sp,
        letterSpacing = 0.5.sp
    )
    */
)
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i
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}
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.orderBy( field: *createdAt®, Query.Direction.ASCENDING:

.addSnapshotListener { snaps, e ->
if (e != null || snaps == null) returngaddsnapshotListenen
val list = snaps.documents.mapNotNull {

it.toobject (Message: :class.java)?.apply { id = it.id }

i

_messages.value = list
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1 google-servicesjson *

*project_info*: {

*project_number®: *885489502480"

*project_id*: “womeninsten-61e48;

*storage_bucket®: *womeninsten-61e48. firebasestorage.app”
D
“client®: [

-

®configuration_version®:

“client_info™: {
“mobilesdk_app_id
"android_client_info

“package_name":

T

*1:885489502480:android: ed2a7d759930546b8e3d95",
<
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By
“oauth_client*: [],
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1
*services®: {
*appinvite_service: {
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auth.sendsignInLinkToEmail(email, actionCodeSettings)
.addonConpletelistener { task ->
if (task.isSuccessful) {
Toast.makeText( context: this, text: *Login link sent! Check your email.®, Toast.LENGTH_LONG).show()
getsharedPreferences( name: “prefs®, MODE_PRIVATE)
edit()
.putsString(“email®, email)
.apply Q)
}oelse {
Log.e( tag: "LoginActivity®, msg: "Error sending login link: ${task.exception?.message}", task.exception)

1
.addOnFailureListener { exception
Log.e( tag: *LoginActivity®, msg: "Failure sending login Link®, exception)
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db.collection( collectionPath: *users*) . document (vid)
.update (updates)
.addonsuccessListener {
onComplete()
b

.add0nFailureListener {
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<2xml version="1.6" encodin
@ <Linearlayout

Utf-872>

http://schemas.android.com/apk/res/android®

http://schemas.android.con/tools”
android:orientation="vertical®
android:padding="16dp*
android:layout_width="match_parent®
android:layout_height="match_parent®

- android:background="?attr/colorBackground®
‘tools:context=".ui.profile.ProfileFragment*>

<androidx.recyclerview.widget.RecyclerView
"@+id/recyclerprofileFields"
ayout_width="match_parent"
android:layout_height="0dp"

android:layout_weight="1"

android:overScrollMode="never"/>
<Button

android:id="p+id/btnSaveProfile*

"@style/BlushButton”

save Profile”

ayout_width="match_parent®

ayout_height="wrap_content®
android:layout_narginTop="8dp®/>

</LinearLayout>
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override fun onCreateView(
inflater: LayoutInflater, container: ViewGroup?
savedInstanceState: Bundle?
): view §
_binding = FragmentHomeBinding.inflate(inflater, container, attachToParent: false)

/1 set welcome text
binding. textViewllelcome. text = *Welcon:

/1 set up RecyclerView
newsAdapter = NewsAdapter(emptyList())
binding.recyclerView.apply {
layoutHanager = LinearLayoutManager(requireContext())
adapter = newsAdapter

observeViewtodel()
return binding.root
private fun observeviewtodel() {

homeViewModel.newsList.observe (viewLifecycleowner) { newsItems ->
newsAdapter . updateNews (newsItens)
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// Watch for text changes and trigger search (with Llive updates)
binding.editTextSearch.addTextChangedListener (object : TextWatcher {
override fun beforeTextChanged(s: CharSequence?, start: Int, count: Int, after: Int) { /* no-op =/ }

override fun onTextChanged(s: CharSequence?, start: Int, before: Int, coun

currentQuery = s?.toString() ?: °*
searchViewHodel.searchUsers(currentQuery)
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/] Observe filtered results

searchViewModel. filteredUsers.observe(viewLifecycleowner, Observer { users ->
userAdapter . updateUsers (users)

b
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fun startConversationWith(
buddyTd: String,
buddyName: String,
onStarted: (conversationId: String) -> Unit

)4
val currentUserId = auth.currentUser?.uid ?: return
val currentUserName = _user.value?.name ?: “He®

val gonvo = Conversation(
participants = listof(currentUserTd, buddyId),
createdAt = Timestamp.now(),
lasthessage = null
)
db.collection( collectionPath: *conversations*)
~add(convo)
.addonsuccessListener { docRef ->
val conversationId = docRef.id
val now = Timestamp.now()

val threadForMe = Thread(
conversationId = conversationId,
conversationNane = buddyName,
lastRead = now,
unreadCount = 0,
lastMessage = null

)

val threadForBuddy = Thread(
conversationId = conversationId,
conversationNane = currentUserName,
lastRead = Timestamp( seconds: 8, nanoseconds: 0),
unreadCount = 1,
lastMessage = null

)

db.collection( collectionPath: *userConversations®)
-document (currentUserTd)
_collection( collectionPath: *threads*)
-docunent (conversationId)
.set(threadFortie)

db. collection( collectionPath: *userConversations®)
-docunent (buddyTd)
_collection( collectionPath: *threads*)
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private fun listenToUser(userId: String) {
db. collection( collectionPath: "users®)
-document (userId)
.addSnapshotListener { snap, e ->
if (e 1= null || snap == nulD) {
_user.value = null
}oelse {
_user.value = snap.toObject(User::class.java)?.apply { id = snap.id }

private fun loadThreads(currentUserId: String) {
db.collection( collectionPath: "userConversations®)
.document(currentUserId)
.collection( collectionPath: "threads")
.orderBy( field: "lastMessage.timestamp*, Query.Direction.DESCENDING)
.addsnapshotListener { snaps, e ->
if (e != null || snaps == nul) {
_threads.valve = emptylist()
} else {
_threads.valve = snaps.documents
.mapNotNull { it.toObject(Threa

class.java) }
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@ > conversations > KsVOWKkJU2Q.. & More in Google Cloud v

23 womeninstem-db I conversations B KsVOWKKJU2QhUO]XBOS7
+ start collection + Add document + Start collection
conversations. > KsVOWKkJU2QhUB) XBOS7 > messages
newsfeed P6ksjPjs9ARKTWAkaJca
userConversations QUFjP4OSLFDYVS7SESmN
users + Add field
createdAt: 4May 2025 at 22:34:16 UTC+1
lastMessage

senderName: 'kelly casey”

text

timestamp: 4May 2025 at 22:40:38 UTC+1
participants
B "QYQZNtWBYCNXiBSP19ykbtsOrus1®

1 "amYmzycgsQVPQBKnh7aRSIgKZHO2"
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db. collection( collectionPath: *userConversations®)
-docunent (currentUserTd)
_collection( collectionPath: *threads*)
-docunent (conversationId)
.set(threadFortie)

db. collection( collectionPath: *userConversations®)
-docunent (buddyTd)
_collection( collectionPath: *threads*)
-docuent (conversationId)
.set(threadForBuddy)

onStarted(conversationId)
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val navController = findNavController(R.id.nav_host_fragment_content_main)

/1 show/nide FAB based on destination
navController.addonDestinationChangedListener { _, destination, _ ->
if (destination.id == R.id.nav_home) {
binding.appBarHain. fab.show()
}else {
binding.appBarHain. fab.hide()

binding.appBarhain. fab.setonClickListener { view ->
navController.navigate(R.1d.nav_inbox)

/1 Top-level destinations
appBarConfiquration = AppBarConfiguration(
set0f(
R.id.nav_home,
R.id.nav_search,
R.id.nav_inbox,
R.id.nav_studybuddy,
R.id.nav_profile,
R.id.nav_community
s
drawerLayout
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<?xml versiol
<navigation
xmlns :android="http://schemas.android. con/apk/res/android*
xmlns :app="http: //schenas.android.con/apk/res-auto*
xmlns:tools="nttp://schenas.android. con/tools"
android:id="p+id/nobile_navigation®
app:startDestination="pid/nav_hone">

1.0" encoding="utf-8%?>

<fragnent
android: id="g+id/nav_hone*
android:name="con. kellycasey.woneninsten.ui.hone. HoneFragnent*
android:1abel=FHone®
tools:layout="@layout/fragnent_home* />

<fragnent
android:id="g+id/nav_search*
android:name="com. kellycasey.womeninsten.ui.search. SearchFragnent*
android:label="Search”
‘tools:layout="@layout/fragnent_search® />

<fragnent
android: id="g+id/nav_inbox*
android:name="con. kellycasey.woneninsten.ui. inbox. InboxFragnent*
android:1abel="Inbox"
tools:1ayout="@layout/fragnent_inbox*>

<i-- This action carries the conversationld into ChatFragment -->

<action
androi @+id/action_nav_inbox_to_nav_chat*
app:destination="gid/nav_chat">
<argument

android:name="conversationId*
app:argType="string* />
</action>
</fragnent>

<fragnent
android:id="@+id/nav_stydybuddy"
android:name="com. kellycasey.woneninsten. ui. studybuddy . StudyBuddyFragnent®
android:label="StudyBuddy"
tools:layout="@layout/fragnent_study_buddy" />
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v <activity
android:exported:

“true*
android:name="con.kellycasey.womeninsten. LoginActivity*
android: theme="@style/Theme.WomenInSten® >

v <intent-filter
v <action

android:nam

android. intent.action.MAIN® />
v <category
android:nam

android. intent.category.LAUNCHER® />
v <intent-filter

android:autoVerify="true* >

v <action
android:name="android.intent.action.VIEW® />

v <category
android:nam

android. intent.category.BRONSABLE" />
~ <category

android:name="android. intent. category.DEFAULT* />
v <data

android:pathPrefix="/__/auth/handler”
android:scheme="nttps* />
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+ Add document
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messages

+ Add field
createdAt: 5May2025at19:01:36 UTC+1
lastMessage
senderNane: kelly casey"
text: "heyyy girl, how are your studies going 2"
timestamp: 5May 2025 at 19:03:52 UTC+1
participants
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