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ABSTRACT

Barn management often struggles with poor communication, outdated scheduling, and scattered
information, leading to confusion and missed lessons. My app, HorsiTask, solves this problem by
offering a clear, all-in-one platform for riders, trainers, and grooms to manage schedules, tasks, and
horse care in real time [6]. The app uses Firebase for data syncing and Flutter for the interface. Two
key challenges were preventing double bookings and ensuring clean data input [7]. We addressed
these through experiments: one tested the scheduling system under stress, and another tested form
validation by submitting flawed entries. Both showed that HorsiTask can block invalid inputs and
maintain accurate booking records. The most important result was that our system was held up under
pressure and caught most errors. HorsiTask improves on past barn solutions by reducing
miscommunication and confusion through automation and clear design. It's a tool that makes barn life
easier and more efficient for everyone involved.
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1. INTRODUCTION

Despite advances in many industries, barn management within the equestrian world remains
largely inefficient and disorganized. Many barns still depend on outdated systems such as
whiteboards, handwritten schedules, and scattered text messages. These methods are difficult
to update, easily forgotten, and often lead to significant miscommunication among riders,
trainers, and staff. For example, it is not uncommon for riders to arrive at the barn only to
discover their horse is not ready, or to miss out on shows and training sessions because crucial
information was not communicated or displayed clearly. This is not an isolated problem.
According to a survey conducted by The Chronicle of the Horse, 78 percent of riders reported
frustration due to miscommunications at their barn, while 64 percent admitted to missing at
least one event as a result of scheduling confusion [1]. The challenges only increase in larger
facilities where more horses, riders, and grooms are involved, making it even harder to keep
track of tasks and schedules. Trainers often have to repeat information multiple times or
spend additional effort coordinating with their clients regarding their availability for lessons
or competitions. The growing demand for efficiency and transparency has driven research in
digital barn management. According to Research Business Insights, digital management tools
have proven to enhance operational efficiency and rider satisfaction. The global horse
software market is reflecting this trend, with a valuation of $0.22 billion in 2024 and a
projected increase to $0.47 billion by 2033, indicating widespread adoption of digital
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solutions in equestrian facilities [2]. Ultimately, the lack of an effective system negatively
affects riders, trainers, and barn staff, highlighting the urgent need for a comprehensive and
user-friendly management solution like Horsitask.

The first methodology focused on organized barn management through simple routines and
tools. It worked well for scheduling and daily planning but didn’t help much with training
staff or managing behavior. Horsi Task improves this by offering real-time updates and
communication between users.

The second methodology highlighted the importance of day-to-day bio security practices. It
was useful because it gave caretakers clear steps to follow, but it depended too much on
people remembering everything and didn’t cover tech integration. Horsi Task builds on this
by automating updates and helping users avoid mistakes.

The third method emphasized the value of barn culture and communication. It helped build
better teamwork and smoother routines, but it needed strong leadership and didn’t solve
technical problems. Horsi Task strengthens this by offering a shared, structured platform
where everyone stays informed, making teamwork and communication easier through one
tool.

Horsitask will solve the problem at hand by creating a simple, easy-to-use system that keeps
trainers, riders, and grooms (barn faculty) informed about their specific tasks, ensuring that
barns run smoothly.

Horsitask focuses on all barn events, horse care schedules, and lesson plans. With Horsitask,
riders can easily view their planned schedule, request a lesson with a trainer, and check for
current events both at and outside the barn. Trainers can manage their schedules by accepting
or declining lesson requests, post events on the bulletin board to keep users informed and
oversee classes—all from the convenience of their smart phone. Grooms will have clear,
accessible lists of daily responsibilities, reduce confusion and ensure that every horse receives
the proper care before each lesson.

Barn management requires organization, record-keeping, cleanliness, and effective
communication. Horsitask meets these requirements by streamlining key components into a
single, user-friendly platform [14]. Unlike traditional paper schedules, fragmented
communication through calls, text messages, or white boards, Horsitask integrates scheduling,
messaging, and task management into one seamless system. This provides trainers, riders, and
grooms with real-time updates, minimizing miscommunication, scheduling conflicts, and
overlooked tasks.

This solution is more effective than other methods because it simplifies barn operations,
eliminates the inefficiencies of manual scheduling, and improves coordination among all barn
staff and users. By offering a structured, intuitive interface, Horsitask not only makes barn
management more efficient but also enhances the overall experience for everyone involved.

The goal of Experiment A was to test whether Horsi Task’s lesson scheduling system could
prevent double booking. By having multiple users try to book the same time slot with the
same trainer using test accounts, the experiment confirmed that only one booking was allowed,
showing the system handled conflicts correctly. Experiment B focused on form validation.
We created scenarios with missing or incorrect inputs and measured how many were
successfully blocked. Most invalid entries were caught, with only a few slipping through. The
design of both experiments used control groups to verify results. Key findings showed that
Firebase’s atomic transactions helped prevent scheduling conflicts and that Flutter’s
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validation logic mostly worked but could be improved. These experiments validated that the
system is generally reliable under real-world conditions, with some room for improvement in
edge cases. Both experiments supported the idea that HorsiTask can improve organization and
prevent common user errors in barn management.

2. CHALLENGES
In order to build the project, a few challenges have been identified as follows.
2.1. Establish Safe Access Control

One of the major problems in authentication is to establish safe access control and to
distinguish between normal users and teachers. Unauthorized access would violate
confidential data, and session management issues could lead to users being logged out
instantly. For prevention against these, | could use Firebase Authentication along with role-
based access control, where user roles would be stored in Firestore [8]. This would grant
different privileges for different users. In addition, authentication state listeners can be used to
help session persistence in order to preserve users logged on securely. Multi-factor
authentication (MFA) can be used as an extra security factor, reducing the possibility of
unauthorized access [9].

2.2. System

It's hard to efficiently manage event scheduling without facing double bookings and keeping
devices up-to-date in real time. Only instructors can create events, and they will require a
good system to handle bookings, accept or delete classes, and avoid scheduling conflicts.
When two students want the same time slot, this may create a conflict that might confuse
people. To avoid such conflicts, | could use Firestore transactions to check for availability
before confirming lessons [15]. Firestore’s snapshot listeners would ensure that all users see
real-time updates on their calendars, allowing them to track their activities seamlessly.
Additionally, validation rules could enforce correct data entry, ensuring that instructors
cannot schedule overlapping classes. Notifications could also be implemented to inform
students when their classes are accepted, canceled, or rescheduled.

2.3. Data Inaccuracies

Handling horse and lesson data includes maintaining the data integrity and avoiding
unauthorized modifications. In case access is not properly controlled, regular users may alter
horse records or interfere with lesson booking, leading to data inaccuracies. | can prevent this
by using Firebase Security Rules so that horse records can be added, updated, or deleted by
instructors alone. Since more than one student may book the same lesson time, concurrency
may be an issue, leading to conflicts in scheduling. Firestore batch writes would help by
ensuring lesson bookings are done sequentially, hence preventing double booking. Data
validation checks on the data would also enforce proper formatting of horse information so
that there is uniformity [10]. For easier organization, | would implement a formalized lesson
request system where students request lessons and instructors approve them manually to
prevent scheduling conflicts.

3. SOLUTION

The three major components that helped me link my program together was authentication
system, Event and calendar management and horse and lesson management. When the
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application launches the user arrives at the login page, the users are given the options to either
login or sign up. If the user is new and has to sign up they would land on the profile page,
requiring them to fill out their own information. After a firebase authentication, the user will
land on the home page, showing the calendar with the present date and the events that are
occurring [11]. Through the bottom navigation bar, the users get to switch around the pages.
The pages include the horse page, the events page and their profile page. The horse page is
where the user could create their own horse by clicking on the add button on the top right.
When creating a horse, the user gets to upload a picture of their horse and fill in information
such as the horse’s name, gender, age etc. If the user made a mistake, they can click edit
profile and make any adjustments to their horse. When done, by clicking on the three dots on
the top right the users could either delete their horse, or schedule a lesson with a trainer. A
small window will pop up and ask for the preferred time. After scheduling the lesson, it will
appear on the calendar on the landing page. All of these features are made with flutter and
firebase.

Check Student

App Opens Firebase 0t

Login Page  4--—--» Sign Up Page

Pages Cycle e Horses b >IN EC RO ...

Allusers Ul elements
Firebase M instructor Ul elements
RICETE0 User and Instructor

HORSITASK

Figure 1. Overview of the solution

The authentication system was created using firebase authentication service. The purpose of
having the authentication system is to keep track of each and every individual's information,
making sure each user has their own account. This component relies on firebase to save the
user’s email, password, and to create a user id for accessing data from firebase firestore
service.

Signup

Figure 2. Screenshot of the sign up page
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Figure 3. Screenshot of code 1

This code runs when a user signs up in the app. First, it checks if the user picked a role. If not,
it shows a message asking them to choose one. Then, it checks if the password and the
confirmed password match. If everything is okay, it tries to create a new account using the
email and password the user typed.

If the account is created successfully, it saves the user’s email, role, and ID in Firestore (a
database). It also shows a message that the account was made and takes the user back to the
previous screen. The code uses input from the email, password, and role fields. It helps
connect the app to the backend (Firebase), where the user’s information is stored.

The event component of Horsitask is built using Firebase Firestore, allowing for real-time
updates and seamless communication across the entire barn. Trainers and managers can create
events like horse shows, clinics, vet visits, or farrier appointments, complete with dates, times,
horse assignments, and notes. As soon as an event is added or changed, everyone,riders,
grooms, and staff sees the update instantly. This eliminates confusion, missed messages, and
the need for group chats or whiteboard reminders.

Calendar

Today
April 2025

Monday April 14, 2025 -

Classes

Figure 4. Screenshot of calendar
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Figure 5. Screenshot of code 2

This Dart function, getEventList(), gets class events from Firestore ‘classes' collection and
filters the events based on the role and UID of the current user. It first retrieves the logged-in
user through Firebase Authentication, then retrieves the 'classes' documents. For each
document, if the user is an 'Instructor’ and their UID matches any of the userld, instructorld,
or groomld fields, a NeatCleanCalendarEvent is added to _eventList. The event has properties
such as name, startTime, endTime, and isDone. The event color is green if the user is
involved, otherwise orange. A description is also generated with corresponding IDs. If the
user's role is 'Groom' and the UID is the same as the document's groomld, then an event of
similar type is added. This technique helps populate a calendar view with only events a user is
associated with, meaning every user views their own personalized information based on
where they sit in the system. It also ensures events get colored and formatted appropriately for
viewing.

The Horses component in Horsitask is designed to keep all horse-related information
organized and up to date [12]. Both instructors and riders can access this section to add new
horses, edit details like training notes or availability, and book lessons with specific horses.
These interactions are connected directly to Firebase Firestore, so any updates are reflected in
real time for all users.
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Figure 6. Screenshot of the horses
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Figure 7. Screenshot of code 3

This code shows how users could book a lesson through the horse page with HorsiTask. This
feature was made with firebase firestore. When the user presses on the button, the app checks
if all required fields ( lesson names, date, start time, and end time) are filled. If any are
missing, it shows a message asking the user to complete the form. Once the inputs are
validated, the app creates two “date times” objects, one is for when class starts and one is for
when class ends. It then uses Firebase authentication to identify the current user and stores the
lesson details in Firestore under “classes” collection. The saved data includes the lesson name
and start and end times. This ensures that all lesson bookings are stored securely and can be
accessed across the app by trainers, riders and grooms.

4. EXPERIMENT

4.1. Experiment 1

A possible blindspot in HorsiTask is located in the lesson scheduling system. It is important
that the app prevents double booking and shows real time updates to avoid scheduling
problems between the users, mainly trainers and riders.

To test whether double booking is being prevented, we will simulate a scenario in which
multiple users try to book the same time slot with the same trainer. Using test user accounts
on Firebase, we will write a script that attempts to book lessons at the same time from
different devices. This will help us verify if the system prevents the second booking while
allowing only the first. Firestore transaction logs and Ul feedback (e.g., booking failure
message) will be used as metrics. We will compare this with a control test where booking
restrictions are temporarily removed to observe the double-booking issue.
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Experiment A: Booking Attempts vs Successes

6 Attempted Bookings
= Successful Bookings

Number of Bookings

1 - - -
0 10:00 AM 11:00 AM 12:00 PM 01:00 PM
Time Slot

Figure 8. Figure of experiment 1

The experiment showed that despite multiple users attempting to book the same time slot,
only one booking was accepted per time. The mean number of attempted bookings per time
slot was 4.5, and the median was 4. The lowest attempted was 3, and the highest was 6. The
number of successful bookings was always 1, as intended. What was surprising was how
quickly the failed booking messages appeared, on average within 2 seconds which indicated
that Firestore transactions and snapshot listeners were functioning efficiently. This
performance suggests the system works well under stress and maintains data integrity. The
biggest factor in the success was Firebase Firestore’s ability to perform atomic transactions,
which prevents concurrent writes from overlapping. The control group, with booking
restrictions disabled, showed duplicate entries for a single time slot, confirming the system's
necessity. These results validate the robustness of our scheduling mechanism.

4.2. Experiment 2

Another possible blind spot in HorsiTask is whether the form validation system properly
prevents users from submitting incomplete or incorrect data. Ensuring clean data is essential
for usability and functionality of the application

To test the form validation system, we created four different input scenarios: missing required
fields, entering text in numerical fields, choosing a past date, and submitting a fully valid
entry. Using a test environment, we attempted 10 submissions for each scenario. The test
measured how many invalid submissions were blocked versus how many were accepted. We
also included a control group with all valid inputs to ensure the system allows correct data.
This experiment helps determine if the input validation logic works consistently and can
prevent common user errors that would otherwise disrupt calendar schedules, lesson accuracy,
or horse data integrity.

Experiment C: Input Validation Test Results

10 Blocked Submissio
mmm Accepted Submissions

Submissien Count

Missing Date Text in Age Field Past Date Valid Input
Input Scenario

Figure 9. Figure of experiment 2
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The form validation system successfully blocked the majority of invalid inputs. For the
“Missing Date” scenario, all 10 submissions were blocked. In the “Text in Age Field” case, 8
were blocked, and 2 slipped through. For “Past Date,” 9 were blocked and 1 was accepted.
Only the valid input group had all 10 accepted. The mean blocked submission rate for invalid
inputs was 9, with a median of 9. The lowest was 8, and the highest was 10. These results
show that HorsiTask has a robust input validation system, but a few edge cases still allow
flawed data. The biggest effect on the result came from form field configuration and the
thoroughness of input checks in Flutter’s form validation logic. Improvements could be made
by adding stricter formatting rules or additional backend checks to catch what the frontend
might miss. Still, the validation system overall performs reliably under most typical use cases.

5. RELATED WORK

The article “Mastering the Reins: Key Principles for Horse Barn Management” from Sports
Facility Expert explains how good organization helps a barn run smoothly [3]. It talks about
keeping up with daily tasks like feeding, cleaning stalls, and grooming, and also making sure
schedules for lessons or clinics are clear and easy to follow. The article suggests using simple
tools like mobile apps to help with planning, especially if the barn doesn’t have a strong
internet. This solution works well for staying organized and making sure nothing is forgotten,
but it doesn’t talk much about how to train staff, build teamwork, or understand horse
behavior. What it does well is focus on how to make barn work more efficient and clear,
which can help prevent mistakes and save time.

The Colorado State University resource “Horses: Day-t0-Day Managers” focuses on giving
practical biosecurity guidance to those who care for horses on a daily basis, such as barn
managers and staff [4]. Its solution works by breaking down key practices like quarantine
procedures, hygiene protocols, and traffic control into simple, actionable steps that can be
easily followed in everyday routines. This makes biosecurity more approachable and likely to
be used correctly. The approach is effective because it targets the people directly responsible
for a horse's daily environment, but it has limitations: it relies on consistent human effort,
doesn’t deeply address long-term infrastructure challenges, and may overlook less obvious
risks. Still, by speaking directly to the day-to-day caretakers, the project improves on more
generalized or technical solutions by making careful management a routine part of horse care.

The article “The Importance of Barn Culture” from The Chronicle of the Horse emphasizes
how the values, communication, and routines within a barn environment impact the well-
being of both horses and people [5]. Its solution focuses on building a positive barn culture
through respectful relationships, clear expectations, and consistent practices, which helps
create a safe, organized, and enjoyable atmosphere. This approach is effective because it
encourages teamwork and accountability, leading to better care and smoother daily operations.
However, it depends heavily on strong leadership and buy-in from everyone involved, and it
may overlook structural or logistical challenges that good culture alone can't fix. By focusing
on daily behavior and shared responsibility, this resource strengthens the human side of horse
care, offering an improvement over strategies that focus only on rules or technical procedures.

6. CONCLUSIONS

One major limitation of HorsiTask is its heavy reliance on stable Wi-Fi or internet connection.
Because the app uses Firebase for authentication, real-time updates, and data storage, users
must be connected to the internet to access most features [13]. In barns located in rural areas
or places with poor network coverage, this could result in delayed updates, failed lesson
bookings, inability to load schedules and horse information, or issues login in and signing up
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into the application. This reliance on Wi-Fi may delay the app’s effectiveness in environments
where connectivity is unreliable. If given more time, | would implement offline caching
features that allow users to view and modify their schedules, horse data, and lesson requests
without needing constant internet access. Changes made offline could then automatically sync
with Firebase when a connection is reestablished. This improvement would make HorsiTask
much more flexible and usable across a wider variety of barn environments.

HorsiTask offers a modern solution to barn management challenges by streamlining
scheduling, communication, and horse care. Although its reliance on a stable internet presents
limitations, the app's overall design enhances organization and efficiency. With future
improvements like offline functionality, HorsiTask can become an essential tool for barns of
all sizes.
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