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Abstract 
NeuroLand is a full-stack platform that consolidates the fragmented workflow of paediatric 
and disability-focused therapy into a single product spanning web and mobile. Guardians 
register their dependents, search an admin-verified therapist directory, book and pay for 
sessions, message therapists in real time, and read progress reports that an AI layer can simplify 
into parent-friendly language. Therapists manage assigned patients, set their availability, run 
video sessions, draft reports with AI assistance, build treatment plans with measurable goals, 
and assign therapeutic activities. Institutions oversee a roster of therapists, monitor analytics, 
and manage enrolments, while administrators verify therapist credentials, manage roles and 
custom fields, generate per-user reports, and watch an append-only activity log of every 
sensitive action. 

The system is delivered as three independent applications sharing one REST and Socket.io 
backend: a React web client, an Expo / React Native mobile app, and an Express + MongoDB 
server secured with JWT authentication, Helmet, rate limiting, and input validation. AI features 
are served by a locally hosted Ollama model behind a safety layer that redacts personally 
identifying information, blocks diagnostic prompts, and detects crisis language. Notifications 
are delivered across three channels — in-app, email, and mobile push — chosen per event from 
the recipient's preferences and online presence. 

The result links every record — session to report to treatment plan to activity to progress 
timeline to guardian feedback — into a single longitudinal view, with a verification-and-audit 
posture suited to a healthcare-adjacent domain and a child-accessible, PIN-based patient 
interface offering adjustable font, contrast, text-to-speech, and a simplified mode. 

Keywords: care coordination, telehealth, accessibility, role-based access control, real-time 
messaging, treatment plans, AI-assisted documentation, MERN, React Native, MongoDB. 
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1. Introduction 
1.1 Problem Context 
Families of children with disabilities — including autism, ADHD, dyslexia, and speech and 
motor delays — routinely struggle to find a licensed therapist with the right specialisation and 
proximity, to keep a consistent record of goals, progress, and homework activities across many 
visits, and to communicate with the therapist between sessions in a way that is logged, 
searchable, and visible to the institution that employs the therapist. They also frequently find a 
session's clinical notes hard to interpret, and have no easy way to carry the interactive parts of 
therapy onto a device a child can actually use. 

On the supply side, therapists and institutions face their own friction: scheduling collisions, 
double-booked rooms, untracked no-shows, undocumented goal slippage, manual report 
writing, opaque billing, and the absence of a straightforward audit trail. Public listings on 
search engines and social media further make it easy for unverified providers to advertise 
alongside licensed ones, eroding trust in the entire category. 

1.2 Project Goal 
NeuroLand sets out to close those gaps in one product by combining four pillars: trusted 
discovery, an end-to-end care record, real-time collaboration, and accessibility and inclusion. 
Concretely, the project aims to deliver a single platform on which a guardian can discover a 
verified therapist, book and pay for a session, and follow a child's measurable progress over 
time, while the therapist and the supervising institution work from the same connected data. 

Objectives 
1. Provide trusted discovery in which every therapist must be admin-approved — with 

uploaded credential documents and a license number — before being listed or taking 
any action. 

2. Maintain an end-to-end care record in which sessions, reports, treatment plans, 
activities, care updates, feedback, and payments are linked through a shared data 
model and rolled up into a single per-patient timeline. 

3. Enable real-time collaboration through messaging, presence, in-app calling, and live 
notifications, with video sessions handled by WebRTC and Zoom integrations. 

4. Make the product accessible and inclusive: a PIN-driven patient interface with font 
scaling, high contrast, text-to-speech, and a simplified mode, and a fully bilingual 
English / Arabic UI with right-to-left layout. 

1.3 Scope 
The deliverable is three working applications backed by one shared API. The web client serves 
guardians, therapists, institutions, and administrators; the mobile app serves guardians, 
therapists, patients, and institutions. Explicitly out of scope are formal clinical certification, 
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live payment-processor settlement (a mock provider is used with production scaffolding in 
place), and any feature that would position the system as a regulated medical device. 

1.4 Organization of the Report 
The remainder of this report is organised as follows. Chapter 2 presents the theoretical 
background and previous work, covering the literature that influenced the design, the 
underlying theory, comparable systems, and the earlier coursework the project draws on. 
Chapter 3 presents the methodology: the standards and codes followed, the project constraints, 
the engineering approach and system architecture used to deliver three apps and a shared API, 
the tools and technologies adopted, the testing and validation strategy, and a walkthrough of 
the web and mobile systems. Chapter 4 presents the resulting feature set and its analysis, 
Chapter 5 discusses the key design choices, trade-offs, and remaining limitations, and Chapter 
6 closes the work with conclusions and recommendations, followed by the references. 
  



 

14 
 

2. Theoretical Background and Previous Work 
The design of NeuroLand draws on prior work and existing products across care coordination, 
telehealth, accessible technology, and AI in clinical settings. Seven strands were most 
influential. 

2.1 Care-Coordination Platforms 
Products such as Practo, Zocdoc, Doxy.me, SimplePractice, and TheraNest demonstrate that 
booking, intake, payment, and basic charting can co-exist in a single web product. Almost all 
of them, however, are designed for adult outpatient care and treat the patient and the account 
holder as the same person. NeuroLand explicitly separates them: a guardian holds the account, 
while each patient is a dependent with their own PIN-protected interface and accessibility 
preferences. 

2.2 Therapy Progress Tracking 
Special-education and applied-behaviour-analysis tools such as Goalbook, Catalyst, and 
Rethink encode the idea that therapy is a series of goals, objectives, and measurable milestones. 
NeuroLand mirrors that structure in its treatment-plan model and pairs each goal with status so 
a progress panel can roll up goal progress, activity completion, session consistency, and report 
trends into a single suggested next action. 

2.3 Verified-Provider Directories 
Public directories such as Psychology Today and BetterHelp show that, without enforced 
verification, listings quickly accumulate unverified providers. NeuroLand takes a stricter 
posture: a therapist account starts in a pending state, only verified therapists appear in the 
directory, and an admin must review uploaded credential documents before approval — 
enforced both server-side and client-side. 

2.4 Accessible Interfaces for Children with Disabilities 
Work around assistive tools such as Tobii and Proloquo2Go argues that child-facing interfaces 
should be PIN-based (children rarely manage email), should expose font size, contrast, and 
read-aloud as first-class settings, and should never penalise an incorrect tap. NeuroLand stores 
accessibility preferences at the dependent level, so siblings with different needs share one 
guardian account but receive personalised interfaces. 

2.5 Real-Time Messaging in Clinical Contexts 
Clinical messaging tools such as Spruce and Doximity show that healthcare messaging must 
support presence, delivery state, online/offline routing, and a fallback channel when the 
recipient is offline. NeuroLand follows this pattern: a real-time event is emitted when the 
receiver is online, and an email plus a mobile push are fired when they are not. 
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2.6 AI in Clinical Documentation 
Recent ambient-documentation systems such as Nuance DAX, Suki, and Abridge show that 
language models can reduce documentation burden when their output is treated strictly as a 
draft rather than a final record. NeuroLand applies this principle: AI generates report drafts, 
simplifies clinical language into parent-friendly summaries, recommends activities, and 
produces progress insights — but every AI response carries a non-removable notice that a 
therapist must review and edit it, and the safety layer blocks diagnostic and crisis-adjacent 
prompts entirely. 

2.7 Audit Logging in Healthcare-Adjacent Systems 
Even outside formal regulatory scope, the literature — including HIPAA §164.312(b) and 
GDPR Article 30 — emphasises that any system handling sensitive personal records should 
keep a log of administrative actions. NeuroLand records every privileged admin action in a 
dedicated collection, indexed by admin, action key, and timestamp, and surfaces it in the admin 
dashboard as a filterable activity log. 

2.8 Architectural Foundations 
NeuroLand is built on the client-server model, with a clear separation between a stateless REST 
API and the clients that consume it. The backend follows a layered architecture in which 
transport (routes), policy (middleware), orchestration (controllers), persistence (models), and 
reusable logic (utilities) are kept distinct. This is the conventional separation-of-concerns 
pattern from software engineering: business rules do not leak into routers, and persistence 
details do not leak into controllers. 

The data layer uses a document database (MongoDB) accessed through an object-document 
mapper. The central design question in any document store is when to embed and when to 
reference. NeuroLand embeds tightly coupled, bounded sub-structures (for example a 
treatment plan's goals, objectives, and milestones, or a patient's accessibility preferences) and 
references entities that have an independent lifecycle (users, sessions, reports), trading some 
read amplification for referential clarity and smaller documents. 

2.9 Authentication and Authorisation Theory 
Authentication uses JSON Web Tokens, a stateless mechanism in which a signed token carries 
the user's identity so the server need not keep a session table. Passwords are never stored in 
plaintext; they are hashed with bcrypt, a deliberately slow, salted, adaptive hash designed to 
resist brute-force and rainbow-table attacks. Authorisation is implemented as role-based access 
control (RBAC): each user carries a role, and middleware guards restrict endpoints by role. 
The project extends classic RBAC with a permission registry and admin-defined roles, so 
capabilities can be granted by explicit permission keys rather than only by coarse role names. 
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2.10 Real-Time Communication Theory 
Plain HTTP is request-response and cannot push data to a client. Real-time features therefore 
use WebSockets through the Socket.io library, which maintains a persistent bidirectional 
channel and degrades gracefully where WebSockets are unavailable. The server keeps in-
memory maps of online users and active rooms; this presence model is what makes 
online/offline message routing, typing and delivery signals, and call invitations possible. Live 
audio and video use WebRTC, a peer-to-peer media protocol in which the server acts only as 
a signalling intermediary, with Zoom available as a managed alternative. 

2.11 AI and Natural-Language Processing 
The AI features rest on large-language-model inference served locally. The relevant theory is 
prompt engineering (constraining the model with explicit instructions and JSON-mode output), 
context-window budgeting (truncating inputs so they fit the model's token limit), and output 
safety. Because clinical text is sensitive, the system applies a redaction-before-inference 
principle: personally identifying tokens such as emails, phone numbers, and long identifiers 
are stripped before any text reaches the model. A pattern-based crisis detector short-circuits the 
model entirely when distress language appears, returning curated support resources instead of 
generated text. 

2.12 Previous and Comparable Work 
Comparable commercial systems informed both the feature set and its boundaries. The table 
below positions NeuroLand against the typical baseline observed in those systems. 

Table 1: Comparison of NeuroLand with typical existing platforms across key dimensions. 

Dimension Typical Platform NeuroLand 

Provider trust Self-attested credentials, no document 
review 

Credential upload plus admin review and 
post-approval revocation, all logged 

Patient vs. guardian Patient is the account holder 
Guardian holds the account; each dependent is 
a separate patient with its own PIN and care 
record 

Records linkage Notes live in disconnected silos Session, report, plan, activity, and feedback 
are linked and rolled up into one progress view 

AI None, or an unsafe direct integration Local model with redaction, crisis 
interception, and a mandatory review notice 

Child accessibility Adult-targeted, email/password login PIN login with per-patient font, contrast, TTS, 
and simplified mode 

Localisation English-only Full English and Arabic with RTL 
 
In short, prior work established the components — booking, charting, messaging, verification, 
and AI drafting — while NeuroLand's contribution is to compose them around a guardian-and-
dependent model with verification and audit treated as foundations rather than additions. 
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2.13 Earlier Coursework Leveraged 
The project draws directly on several earlier courses in the computer-engineering programme: 

• Web development. REST design, JSON contracts, React component composition and 
hook patterns, controlled forms and validation, utility-first styling, and accessibility 
primitives. 

• Database systems. Schema design (embedded versus referenced documents), 
compound indexes, and aggregation pipelines for statistics and counts-by-status. 

• Software engineering. Layered architecture (routes, controllers, models, utilities), 
separation of role policy from transport, middleware composition, and fire-and-forget 
side effects that never block the user request. 

• Networks and security. TLS by deployment, JWT signature verification, rate 
limiting, password hashing, replay-safe reset tokens, and file-upload allowlisting. 

• Mobile applications. Stack and tab navigation composition, persisted-token auth 
context, focus-driven data fetching, and push tokens via Expo Notifications. 

• Human-computer interaction. A simplified patient mode, font scaling, high 
contrast, text-to-speech, and a consistent role-aware design system so that no two 
dashboards feel like different products. 

• Artificial intelligence / NLP. Prompt engineering, output-safety filtering, JSON-
extraction parsing, context-window budgeting, and a knowledge-base-grounded 
chatbot. 
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3. Methodology 
3.1 Development Approach 
The project followed an iterative, feature-driven process. Rather than building each application 
to completion in isolation, the team built vertical slices: a feature was carried from the data 
model and API through to the web and mobile clients before the next was started. The 
verification-and-audit foundation was built first, and every subsequent feature was layered on 
top of it — the inverse of the common failure mode in which security and audit are bolted on 
at the end. 

3.2 Standards and Codes Followed 
Table 2: Engineering standards and conventions applied in the project, by area. 

Area Standard or Convention Applied 

Authentication JWT bearer tokens with bounded expiry; bcrypt password hashing (12 salt rounds); 
forgot-password flow using hashed, single-use, time-limited reset tokens. 

Web security Helmet security headers; CORS allowlist (production origin plus Expo development 
hosts); rate limiting on authentication and contact endpoints. 

Input validation All write endpoints validated through express-validator rule sets collected in a 
shared validators module. 

File uploads 
Whitelisted MIME types (PDF, JPEG, PNG, WebP); size cap; per-user directories; 
randomised server-side filenames; authenticated streaming download rather than a 
public static mount. 

Accessibility WAI-ARIA roles, visible focus rings, skip-to-content link, semantic HTML, text-to-
speech, per-patient font and contrast preferences, and a simplified mode. 

Internationalisation Single message catalogue with English and Arabic keys; document direction toggled 
for RTL; numeric and date formatting via the Intl API. 

Audit / privacy Append-only administrative action log aligned in spirit with HIPAA §164.312(b) 
audit-control and GDPR Article 30 record-keeping principles. 

 

3.3 Project Constraints 
Multi-platform parity. The same data model and role logic must run identically across the 
web app and the mobile app. Any change to a role's workflow must land everywhere without 
divergence, which shaped the decision to centralise role logic on the server and keep the clients 
thin. 

No clinical authority. The platform is explicitly not a medical device; it cannot diagnose, 
prescribe, or replace a clinician. Every AI feature is gated by a safety layer that intercepts 
diagnostic queries, redacts personal information before the model sees it, and surfaces a crisis-
resources message when distress language is detected. 

Trust by default. Therapists may sign up freely but cannot perform any privileged action — 
book, accept assignments, write reports, message guardians, or set availability — until an 
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administrator has reviewed their credentials and approved them. This is enforced at three 
layers: server middleware, route-level role guards, and a UI gate on both clients. 

Healthcare-adjacent audit posture. Every sensitive administrative action (approving, 
rejecting, or revoking verification; approving or declining therapist changes and dependent 
deletions; deleting contact messages; generating user reports) is logged append-only with the 
admin's identity, the target type and id, and metadata. 

Bilingual and right-to-left. The entire client UI is bilingual (English / Arabic) with full RTL 
layout, including dashboards, modals, status pills, and the rich-text report editor. 

Free / open-source dependencies wherever possible. The AI stack uses self-hosted Ollama 
models, the email layer uses SMTP through Nodemailer, file uploads are stored on local disk 
with a clear migration path to object storage, and the payment layer ships as a mock by default 
with webhook handlers staged for real providers. 

3.4 System Architecture 
The system is composed of three independent applications sharing one backend over JSON-
only HTTP and a single real-time channel. There is no other inter-app communication; the web 
and mobile clients are interchangeable consumers of the same API. 

• server — an Express REST API with a Socket.io layer, backed by MongoDB through 
Mongoose. 

• client — a React web application built with Vite and Tailwind, covering five role 
dashboards plus a public landing site. 

• mobile — an Expo / React Native application using React Navigation stack and tab 
composition. 

3.5 Backend Layering 
The backend separates responsibilities across five layers. Routers are thin and only wire 
middleware to controllers. Middleware performs JWT verification, the therapist-approval gate, 
role guards, permission checks, upload handling, and validation. Controllers orchestrate the 
request and response. Models define the Mongoose schemas. Utilities hold pure, reusable logic 
for AI, email, push, pagination, audit logging, license validation, PIN generation, session-time 
helpers, payment providers, and the Zoom integration. 

3.6 Data Model 
Seventeen models form the domain. The user model is polymorphic by role, carrying role-
specific fields alongside an extensible metadata map. The patient model is the dependent 
record, holding a PIN, disabilities and conditions, accessibility preferences, and embedded 
request workflows for assignment, therapist change, and deletion. The core care chain — 
session, report, treatment plan, activity, and care update — links every record to a patient and 
a therapist so that a single longitudinal timeline can be assembled. A dedicated administrative-
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action model provides the append-only audit log, while role and field-definition models turn 
the admin panel into a self-service configuration surface. 

3.7 Real-Time Layer 
The server boots Socket.io with token-based authentication on connect and maintains in-
memory maps of online users and active session and WebRTC rooms. Clients connect a single 
socket per session and listen for new-message, new-notification, incoming-call, room-
presence, and WebRTC signalling events. When a message recipient is offline, the controller 
falls back to email; in all cases it also fires a mobile push so that a backgrounded app can wake. 

3.8 AI Integration 
AI features follow a uniform pipeline: input is prepared (truncated and redacted), sent to the 
local model in JSON mode, parsed and schema-validated, and finally annotated with a non-
removable review notice. A crisis-pattern detector intercepts distress language and returns 
curated support resources instead of model output. The help chatbot streams its answer 
grounded in a knowledge base built from the project's own documentation at startup. 

3.9 Notifications Fan-Out 
Three channels are kept in sync. In-app notifications create a document for every user-visible 
event, surfaced through a notification bell. Email templates send password-reset, session-
reminder, weekly-digest, and new-message messages, with a weekly digest produced by a 
scheduled job. Mobile push uses stored Expo tokens, batching delivery, pruning invalid tokens, 
and degrading quietly on failure. 

3.10 Front-End and Mobile Methodology 
On the web, every dashboard reuses a single shell (sidebar, hero, statistic strip, and panels) 
with a role-specific accent palette, so the four role dashboards feel like one product. Protected 
routes gate each role's pages, with therapist routes additionally passing through an approval 
gate until verification succeeds. A bilingual catalogue and a direction toggle drive 
English/Arabic and RTL. The mobile app mirrors this with a bottom tab navigator inside the 
main stack, an authenticated socket connected at launch, a therapist approval-gate screen, and 
socket-driven chat that falls back to REST history on first load. 

3.11 Tools and Technologies 
NeuroLand is a MERN-family application extended with React Native on mobile and a self-
hosted AI service. The tables below list the principal technologies adopted in each tier, taken 
from the project's dependency manifests. 
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3.11.1 Backend 

Table 3: Backend technologies and their roles in the project. 

Technology Role in the Project 
Node.js + Express 5 Runtime and HTTP framework for the REST API. 

MongoDB + Mongoose 9 Document database and object-document mapper for all domain 
models. 

Socket.io 4 Real-time messaging, presence, notifications, and WebRTC signalling. 
jsonwebtoken 9 + bcryptjs Stateless authentication tokens and salted password hashing. 
Helmet 8, express-rate-limit 8, 
express-validator 7 Security headers, abuse protection, and input validation. 

Multer 2 Multipart file uploads for therapist credentials and message 
attachments. 

Nodemailer 8 + node-cron 4 Transactional email and the scheduled weekly digest. 
expo-server-sdk 6 Server-side delivery of Expo push notifications. 

 

3.11.2 Web Client 

Table 4: Web client technologies and their roles in the project. 

Technology Role in the Project 
React 19 + Vite 7 Component-based UI and the development/build toolchain. 
Tailwind CSS v4 Utility-first styling and the shared design system. 
React Router 7 Client-side routing and protected, role-gated routes. 
TanStack React Query 5 Server-state fetching, caching, and synchronisation. 
socket.io-client 4 Real-time channel for chat, presence, and notifications. 
react-simple-wysiwyg + react-markdown 
+ DOMPurify 

Rich-text report authoring and safe rendering of AI and markdown 
content. 

lucide-react Icon set used consistently across dashboards. 
 

3.11.3 Mobile App 

Table 5: Mobile application technologies and their roles in the project. 

Technology Role in the Project 
Expo 54 + React Native 0.81 Cross-platform mobile runtime and tooling. 
React Navigation 7 Stack and tab navigation per role. 
AsyncStorage Persisted authentication token and local preferences. 
axios HTTP client for the shared REST API. 
expo-notifications Device registration and receipt of push notifications. 
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Technology Role in the Project 
expo-image-picker / expo-document-
picker Capturing images and documents for uploads. 

socket.io-client 4 Real-time chat and notification channel. 
 

3.11.4 Supporting Services and Tooling 
• Ollama (local LLM). Serves quantised instruction-tuned models for report drafting, 

simplification, activity recommendation, progress insights, and the help chatbot, with 
deterministic fallbacks when the service is unavailable. 

• Zoom + WebRTC. Video-session rooms, with the server providing signalling and 
Zoom as a managed alternative. 

• Payment providers. A mock provider by default, with webhook handlers and 
provider scaffolding staged for real settlement. 

• Git + ESLint. Version control and linting to keep the codebase consistent across 
three applications. 

3.12 Testing and Validation 
A formal automated suite was out of scope, but the project was validated through continuous 
manual exercise across all roles on both clients, a demo-seed script that creates a representative 
dataset (administrators, institutions, therapists in every verification state, guardians with 
dependents, and sessions in every status) so end-to-end flows can be reproduced in seconds, a 
database connectivity smoke check, and a permissions cache whose invalidation is exercised 
every time a role is mutated. 
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3.13 System Walkthrough (Web) 
This subsection presents the delivered web interface as a guided walkthrough, ordered to follow 
the system flow described above: from public discovery and onboarding, through the 
administrator and institution consoles, to the therapist, guardian, and patient experiences. Each 
figure is captioned, and a complete list appears in the Table of Figures at the front of the report. 

A. Public Landing Page and Discovery 

 
Figure 1: Landing hero introducing the platform with headline statistics on reach and verification. 
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Figure 2: Dark-mode landing hero featuring a verified-therapist preview card. 

 
Figure 3: “Built around who you are” — role selection for guardian, therapist, and institution. 
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Figure 4: Accessibility and trust section highlighting WCAG support, screen-reader friendliness, and privacy. 

 
Figure 5: Educational hub preview showing articles and resources from verified experts. 
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Figure 6: Landing page with the knowledge-base help chatbot opened. 

 
Figure 7: Public contact form used by visitors to send inquiries to administrators. 
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Figure 8: Arabic (right-to-left) landing hero demonstrating the fully bilingual layout. 

 
Figure 9: Arabic (right-to-left) contact section with mirrored form fields. 
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Figure 10: Arabic (right-to-left) care section with mirrored navigation and content. 

B. Registration, Onboarding, and Verification 

 
Figure 11: “Join NeuroLand” account-type selection at the start of sign-up. 
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Figure 12: Guardian registration, step one — account details. 

 
Figure 13: Guardian registration, step two — adding dependents and their accessibility needs. 
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Figure 14: Therapist registration — professional profile form. 

 
Figure 15: Therapist registration — specialisation selection. 
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Figure 16: Therapist registration — experience, license number, and institution affiliation. 

 
Figure 17: Institution registration form for clinics and schools. 



 

32 
 

 
Figure 18: Institution registration — continued details and contact information. 

 
Figure 19: Shared login screen used by all roles. 
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Figure 20: Therapist approval gate — “Awaiting admin approval” with credential upload. 

C. Administrator Console 

 
Figure 21: Verification-requests queue with per-therapist approve and reject actions. 
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Figure 22: Therapist change-request review panel. 

 
Figure 23: Dependent deletion-request review panel. 
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Figure 24: Contact-message inbox forwarded from the public landing page. 

 
Figure 25: Append-only activity log recording every privileged administrative action. 



 

36 
 

 
Figure 26: Platform-statistics overview with users-by-role, session, and activity charts. 

 
Figure 27: Finance overview — platform earnings and revenue by account type. 
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Figure 28: User directory for browsing and searching every account. 

 
Figure 29: User-detail report builder with selectable report sections. 
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Figure 30: Custom user report with date-range presets and PDF export. 

 
Figure 31: Generated, printable per-user report. 
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Figure 32: Per-user custom metadata and extra permission grants. 

 
Figure 33: Roles-and-permissions management with admin-defined roles. 
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Figure 34: Admin-defined custom user fields. 

D. Institution Console 

 
Figure 35: Institution overview — therapist roster, recent enrolments, and today’s sessions. 
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Figure 36: Pending therapist-join and dependent-enrolment requests awaiting approval. 

 
Figure 37: Today’s scheduled sessions across the institution. 



 

42 
 

 
Figure 38: Patients enrolled across the institution. 

 
Figure 39: Enroll-patient dialog linking a dependent to the institution. 
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Figure 40: Assign-therapist dialog matching a patient to a therapist. 

 
Figure 41: Institution analytics — session completion, enrolments, and session types. 
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Figure 42: Per-therapist progress and earnings overview. 

E. Therapist Workspace 

 
Figure 43: Therapist dashboard with verified badge, treatment plans, and the day’s timeline. 
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Figure 44: List of patients assigned to the therapist. 

 
Figure 45: Weekly availability editor. 
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Figure 46: Schedule-session dialog for creating an available slot. 

 
Figure 47: Write-session-report editor. 
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Figure 48: AI-assisted report drafting with a parent-friendly summary. 

 
Figure 49: Create-treatment-plan dialog with goals, milestones, and review cadence. 
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Figure 50: Assign-activity dialog with a guided template preview. 

 
Figure 51: Library of interactive activities that can be assigned to a patient. 
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Figure 52: Past-sessions history with status and payment state. 

 
Figure 53: Earnings dashboard with payment history and income breakdown. 
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Figure 54: Educational-hub resource management for therapists. 

 
Figure 55: Assignment requests and institution-affiliation controls. 
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Figure 56: Therapist settings — verification status and requirements checklist. 

 
Figure 57: Therapist weekly-summary statistics on the dashboard. 
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F. Guardian Portal 

 
Figure 58: Guardian dashboard summarising upcoming sessions and dependents. 

 
Figure 59: Notifications panel showing session and care updates. 
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Figure 60: In-app messaging panel for contacting therapists. 

 
Figure 61: Add-a-dependent dialog capturing disabilities and conditions. 
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Figure 62: Dependent accessibility preferences and PIN setup. 

 
Figure 63: Therapist directory with specialisation and location filters. 
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Figure 64: Book-a-session dialog. 

 
Figure 65: Session calendar for a dependent. 
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Figure 66: Session report with goals and a parent-friendly summary. 

 
Figure 67: Progress Intelligence panel rolling up goals, activities, and consistency. 
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Figure 68: Dependent detail — case description and report history. 

 
Figure 69: Dependent profile with change and deletion requests. 
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Figure 70: Recent-sessions history across the guardian’s therapists. 

 
Figure 71: Treatment-plan and sessions empty state for a new dependent. 
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Figure 72: Guardian settings — personal information. 

 
Figure 73: Change-password screen. 
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Figure 74: Notification-preference toggles. 

G. Patient (Child) Interface 

 
Figure 75: Simplified, PIN-based patient home designed for a child. 
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Figure 76: Assigned activities for the child to complete. 

 
Figure 77: Past visits and notes from the therapist. 
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Figure 78: Doctor’s notes rewritten in plain, child-friendly language. 

 
Figure 79: Fun Zone — therapeutic games. 
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Figure 80: Fun Zone — learning songs. 

 
Figure 81: Fun Zone — social-story books. 
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3.14 System Walkthrough (Mobile) 
The Expo / React Native mobile application mirrors the core workflows on a phone. The 
screenshots below are arranged two to a row to conserve space and follow the same role-based 
order: authentication and onboarding, then the guardian, therapist, and institution applications. 
Figure numbering continues from the web walkthrough. 

A. Authentication and Onboarding 

 
Figure 82: Login screen for signing in to the dashboard. 

 
Figure 83: “Join NeuroLand” role selection with the 

guardian role chosen. 
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Figure 84: Sign-up role selection with the therapist role 

chosen. 

 
Figure 85: Therapist sign-up details — license, 

specialisations, experience, and affiliation. 
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Figure 86: Six-digit email verification (one-time code) 

during sign-up. 
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B. Guardian Application 

 
Figure 87: Guardian dashboard with overview metrics and 

quick actions. 

 
Figure 88: Dependent-profiles list for the guardian’s 

children. 
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Figure 89: Dependent detail with conditions, case 

description, and previous reports. 

 
Figure 90: PIN entry used to open a dependent’s patient 

space. 
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Figure 91: Patient space home showing pending tasks and 

care progress. 

 
Figure 92: Patient care-progress breakdown across 

sessions, activities, and reports. 
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Figure 93: Patient quick-access menu for activities, 

wellness, and reports. 

 
Figure 94: Wellness Hub — guided breathing exercises. 
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Figure 95: Wellness Hub — mindfulness exercises. 

 
Figure 96: Wellness Hub shown in dark mode. 
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Figure 97: Past sessions with per-session payment actions. 

 
Figure 98: Session summary and payment-method 

selection. 
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Figure 99: Additional past-sessions history. 

 
Figure 100: Post-session rating with a star score and 

feedback tags. 
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Figure 101: Book-a-session flow — therapist, type, date, 

and time slot. 

 
Figure 102: Add-a-dependent form capturing disabilities 

and severity. 
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Figure 103: Add-a-dependent therapist assignment and 

case description. 

 
Figure 104: Assigned therapists with quick chat access. 
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Figure 105: Find-a-therapist search by name and 

specialisation. 

 
Figure 106: Reports list for the guardian’s dependents. 
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Figure 107: Session report with a parent-friendly summary. 

 
Figure 108: Educational resources hub. 
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Figure 109: Real-time chat with a therapist. 

 
Figure 110: Notifications feed of reminders and 

confirmations. 
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Figure 111: Upcoming sessions with cancel and pay 

actions. 
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C. Therapist Application 

 
Figure 112: Therapist dashboard with live metrics and 

quick actions. 

 
Figure 113: Assigned-patients list with quick chat. 
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Figure 114: Patient detail with Progress Intelligence and 

an AI insight. 

 
Figure 115: Session report with summary and 

recommendations. 
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Figure 116: Schedule-session form for a patient. 

 
Figure 117: Write-report screen with AI-draft and mood 

capture. 
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Figure 118: Report progress slider, goals, and guardian-

summary simplification. 

 
Figure 119: Weekly availability editor. 
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Figure 120: Assign-activity screen with AI recommendation 

and preview. 

 
Figure 121: Assignment-requests queue with accept and 

reject. 
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Figure 122: Profile operations and verification status. 

 
Figure 123: Notifications feed of session requests and 

payments. 
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Figure 124: Messages conversation list. 

 
Figure 125: Real-time chat with a guardian. 
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Figure 126: Progress Intelligence summary for a patient. 

 
Figure 127: Today and upcoming sessions with start and 

cancel actions. 
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D. Institution Application 

 
Figure 128: Institution dashboard with staff and patient 

metrics. 

 
Figure 129: Therapist-team roster and caseload. 
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Figure 130: Recent enrolments and assignment status. 

 
Figure 131: Today’s sessions overview (empty state). 
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Figure 132: Institution educational resources. 

 
Figure 133: Notifications of enrolment-approval requests. 
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Figure 134: Today’s sessions with a confirmed session. 
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4. Results and Analysis 
The project was delivered as three working applications backed by a shared API. This section 
summarises the achieved feature coverage, the workflows that span the full stack, and the 
platform's operational characteristics. 

4.1 Feature Coverage by Surface 
Table 6: Feature coverage by surface (web, mobile, and server). 

Capability Web Mobile Server 
Multi-role registration / login Yes Yes Yes 
Therapist directory with verified-only listing Yes Yes Yes 
Therapist approval gate (signup to admin-verified) Yes Yes Yes 
Credential document upload (server-streamed) Yes — Yes 
Session booking and scheduling with conflict checks Yes Yes Yes 
Real-time messaging Yes Yes Yes 
Video calls (WebRTC / Zoom) Yes — Yes 
Reports with AI-assisted drafting and simplification Yes Yes Yes 
Treatment plans (goals, objectives, milestones) Yes Yes Yes 
Patient PIN access and accessibility preferences Yes Yes Yes 
Mobile push notifications — Yes Yes 
Email notifications and weekly digest Yes — Yes 
Mock and provider-ready payments Yes Yes Yes 
Admin verification flow and activity log Yes — Yes 
Admin custom user report (range, sections, print) Yes — Yes 
Bilingual EN / AR with RTL Yes Yes Yes 

 

4.2 Workflows That Span the Stack 
Therapist onboarding. Sign-up stamps a pending verification state; the therapist lands on the 
approval gate, uploads credential documents, and an admin reviews them from the verifications 
panel. Approval lifts the gate; rejection returns a note the therapist can act on and resubmit. 
Every step is logged. 

Guardian session booking. The guardian browses verified therapists, opens a profile, and 
picks a slot from the therapist's availability. The server conflict-checks the slot, runs the 
assignment or institution-approval workflow as needed, processes the mock payment, confirms 
the session, and issues a calendar invite and bell notification, followed by a reminder and a 
video-room link on the session card. 
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Therapist write-up loop. On completing a session, the therapist writes a report with an AI-
assisted draft and a parent-friendly simplification. The guardian sees it under the relevant 
patient with a status pill and progress percentage, AI progress insights surface trends, and the 
next activity is recommended automatically. 

4.3 Operational Characteristics 
Latency. Routes typical of the platform — listing verifications, generating a user report, 
fetching conversations — complete in well under a fifth of a second against a local MongoDB. 
AI calls, bounded by the model, are protected by a timeout with a deterministic fallback so the 
user never waits indefinitely. 

Throughput. Rate-limited authentication keeps registration and login under control; the 
remaining endpoints are inexpensive CRUD or read-mostly aggregates, which keeps the API 
responsive under demonstration load. 

Resilience. Fire-and-forget side effects — audit log, push, email, and AI fallbacks — never 
block the user request. If any of them fails, the warning is logged and the user-facing call still 
succeeds. 

4.4 Analysis 
The headline result is that the four design pillars were realised end-to-end rather than partially. 
Trusted discovery is enforced at three layers; the care record is genuinely linked, not merely 
co-located, which is what enables the single progress view; real-time collaboration works 
across both clients; and the patient interface is usable by a child without an email account. The 
feature matrix also makes the platform's honest boundaries visible: a small set of capabilities 
(credential upload, video, admin tooling, and email digest) remain web-only, reflecting 
deliberate scoping rather than incompleteness in the shared API. 
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5. Discussion 
5.1 Key Design Choices 
Server-authoritative role logic. Every role guard and permission check lives on the server. 
The clients duplicate the gating only for user experience — so an unverified therapist never 
sees the dashboard — never for security. This eliminated a whole class of “client says verified, 
server still allows” defects and kept the mobile client small. 

Notifications as a fan-out, not a feature. Treating every meaningful event as something that 
fans out to in-app, email, push, and audit — rather than as a per-feature concern — meant that 
adding a new admin action or patient event reduced to a single call: log it, notify the right 
people, and let the channel layer decide what each recipient actually receives. 

Build the audit and verification posture first. The approval gate, the credential pipeline, and 
the audit log were treated as foundations. Once in place, every later feature slotted into them 
naturally, which is the inverse of the common student-project pattern of adding security at the 
end. 

5.2 Trade-offs 
Local AI versus cloud LLMs. Hosting the model locally keeps every prompt private and 
removes the data-sharing concern of sending notes to a third party, but it caps model capability 
to what a developer machine can serve and forces strict token budgeting. 

Mock payments. Real processor integration was out of scope. The codebase ships webhook 
handlers and provider scaffolding, but a production deployment would need a merchant 
account and a live key. 

Local file storage for credentials. Credential files live on the server's disk in per-user 
directories. This is acceptable for the project's deployment posture but would require object 
storage with signed URLs for a real rollout. 

Append-only but not tamper-evident audit. The audit log is append-only; a hash chain or 
external write-once store would strengthen it against insider modification, but the current 
structure is the right shape for that future upgrade. 

5.3 Limitations 
• The mobile app does not yet expose institution analytics or admin tooling; those 

remain web-only. 
• The push-notification path works on physical devices but cannot be exercised on a 

simulator, which is an Expo platform limitation rather than a project one. 
• The educational-resources hub supports articles and videos but does not yet support 

downloadable worksheets or PDFs. 
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• The recommendation engine ranks therapists on a transparent rule set (specialisation 
match, city, availability, experience, and caseload); it does not yet learn from booking 
outcomes. 
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6. Conclusions and Recommendations 
6.1 Conclusions 
NeuroLand delivers a multi-role, multi-platform care-coordination product that materially 
advances on the typical appointment-booking baseline. It links every record into a longitudinal 
care chain, treats verification and audit as foundations rather than optional extras, and gives a 
child a usable, accessible interface of their own. The four objectives set out in the introduction 
— trusted discovery, an end-to-end care record, real-time collaboration, and accessibility and 
inclusion — were each realised across the web and mobile clients on top of a single shared 
API, and the project's honest boundaries (mock payments, local storage, and a small set of web-
only screens) reflect deliberate scoping rather than gaps in the core design. 

6.2 Recommendations for Future Work 
5. Move credential storage to object storage with signed download URLs, keeping the 

database record but removing the on-disk dependency. 
6. Activate a real payment provider end-to-end, including refunds and receipts surfaced 

in the guardian's session history. 
7. Extend the rule-based therapist recommender with a lightweight outcome signal such 

as guardian feedback, completion rate, and repeat-booking ratio. 
8. Harden the audit log with a hash chain or external append-only store to make it 

tamper-evident. 
9. Bring the activity log, statistics overview, and verification queue to the mobile app so 

administrators and institution leads can act on the go. 
10. Add two-factor authentication for therapists and administrators, who both handle 

sensitive data. 
11. Let a guardian export a dependent's consolidated record as a single PDF, reusing the 

admin report builder as the substrate. 
12. Open the educational-resources hub to admin-curated content, including 

downloadable worksheets and, potentially, a revenue-share model for institutions. 
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