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ABSTRACT

This paper tackles the prevalent problem of students facing resource limitations in pursuing
their passions, often dueto the lack of like-minded peers within their school environment.
To address this issue, we propose the development of a team-management app that serves
as a transformative platform, enabling students to connect with others who share their
interests and aspirations [1]. The application contains three components: the team
management system, the search system, and the chat system. Throughout the development
process, we encountered various challenges, such as ensuring user privacy. Comparative
analysis with three alternative solutions demonstrated several notable advantages,
including an intuitive and user-friendly interface, granting students full autonomy over
their clubs, and being open to all students from diverse club interests. This innovative
application has the potential to empower students, foster collaboration, and provide a
valuable resource for educational institutions and students alike [2].
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1. INTRODUCTION

The issue that is addressed in this research is students lacking in-school connection with like-
minded peers [3]. The background and history of this problem can be traced back to the traditional
education system, where students are often placed in classrooms based on their age and location,
rather than their interests and passions [4]. This issue is crucial to address because it acts as an
obstacle in a student's journey of pursuing their passion. It is also important to address because it
helps students shape their identity and increase their confidence by sharing their interests with like-
minded peers. In the long run, addressing this problem can lead to more engaged and motivated
students, which ultimately contribute to a more inclusive and nurturing educational environment

[5].

Of the 3 methodologies analyzed in section 5, “Club Activity Management System" created by
Kyouhei Higashi mainly focused on improving the student's autonomy in sports management and
reducing unnecessary co-curriculum stress. However, because of its sport-focused, it has a slightly
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narrower diversity. The “Ikka Veima Football Club Content Management System" created by Prof.
Kari Systd focused on managing the football club with a precise system that involves 3 approaches,
which may lead to excessive complexity and lack of analysis. In addition to the project involvinga
Sports Club Intranet, created by Oriol Gonzalez Navarro that utilizes a database system for
centralizing data t. This solution has some limitations in managing the database. StarSeek improves
on these works by providing a platform for all types of clubs, an easy-to-use user interface, and a
strong database stored in Firebase.

Clubs nowadays can be managed in various methods, which are not foolproof [6]. They can be
managed through private group chats such as Snapchat or Discord [7]. They can also be maintained
through Facebook Groups or public-facing Instagram Accounts. The downside of using these
systems, however, is that they are not professional (especially when done via a group chat), they
aren’t organized, and often students either wouldn’t otherwise regularly use these apps, or these
apps don’t have a student market in mind. We propose an application named StarSeek, that will
serve as a club-focused app for a student-only market. StarSeek provides a students-only platform
that is academic-focused, which could enhance the connection among students while keeping it
trustworthy. This solution is effective because its target market is students in North America; and
because the data is verified by the schools, it is very secure in terms of student’s personal
information.

The first experiment that we conducted was a survey to test user satisfaction with using StarSeek,
and also if users would consider using StarSeek as a legitimate application in their school life. We
asked a variety of questions about StarSeek’s user interface as well as its perceived utility.
Respondents gave generally fair to positive feedback regarding StarSeek as an application. We
believe that improving StarSeek as an app and getting a larger user base would improve these
survey scores.

The second experiment that we conducted was an accuracy test between two natural language
recognition models to determine which model we would use as our recommender system in the
actual StarSeek application. We tested 10 cases against these models (cosine and gensim,
respectively), with a dataset of 16 realistic-sounding team descriptions. After testing, we
determined that the cosine model had by a large margin the most accurate recommendations, and
thus we utilize cosine similarity within the production application.

2. CHALLENGES
In order to build the project, a few challenges have been identified as follows.

2.1. To Ensure Data’s Accuracy

One challenge that comes with implementing the accounts to be used within teams is to ensure that
the data associated with each account is accurate. A student may be able to falsify data on their
account and act like they are part of a club or school that they aren’t affiliated with. Schools that
affiliate themselves with StarSeek would be able to use their administrative powers to enforce
policies for students to ensure truthfulness. Otherwise, schools may request us (the app’s
developers) to delete fraudulent accounts in the database for them. Another concern is that a
student applies to join a team that does operations that requires its members to be closeby. To
address this, managers for a team are able to deny requests to join and can look through the profiles
of applicants before approving or denying them.
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2.2. Present Features

One design consideration when it came to the chat system was if features present in other chatting
applications such as sending stickers, images, videos, or gifs should be allowed. We decided that
for this application, having members only be able to send over text to one another would be the
safest option. This is because it allows for conversations had through the application to be more
sanitized and more focused on direct communication between members. Giving members the
ability to send images and videos to one another may encourage more casual conversations and
less productive coordination between management and student members

2.3. How To Ensure Good Results

One of the biggest concerns that come with our Al machine-learning team search algorithm is how
to ensure the best and most accurate results when performing queries [8]. There is no guarantee
that the recommender system in this application will be the most robust or the most accurate, but
we strive to maintain the best quality that we can achieve. If we find through testing that our
recommender system is not as accurate as we believe it should be, our backend infrastructure is
flexible enough for us to be able to easily swap it out with a different recommender system if we
happen to find a better one.

3. SOLUTION

Users begin their journey on the sign-in/sign-up page where they can either log in or create a new
account. After successfully logging in, they are directed to the questionnaire page to provide
essential information, such as their preferences and interests. Once completed, users land on their
dashboard, the central hub of the platform. From the dashboard, they can create and manage teams,
and previously created teams are conveniently listed for reference. Clicking the "Make Team"
button on the dashboard leads users to the team creation page, where they can define the team's
title and description. Additionally, users can explore existing teams by navigating to the team
search page, where they can apply to join a team of interest. Team owners are promptly notified
of applications, and they can accept or reject new members. The chat feature allows for one-on-
one or group communication by email or within existing teams. Lastly, users can view and
personalize their profiles on the user profile page, and they can update their personal information
in profile settings. This comprehensive design caters to a social and collaborative platform,
ensuring a seamless experience for users to create, connect, and communicate effectively.

Home Screen
Teammate Needed

Splash Screen Trending Teams

Your Teams

Database

Figure 1. Overview of the solution

One of the systems in my app is an Al system [9]. Specifically, this is a natural language processing
Al, which adapts the use of algorithms to be able to interpret natural languages such as English
and extract connections and meanings from human speech. In this app, the Al is used as a
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recommendation system which was incorporated in the search feature of the app to give users
relevant teams to join.

N
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Figure 3. Screenshot of code 1

For a cosine similarity model, the accuracy score is determined by the cosine between the vectors
of two given strings. In the screenshot, under the method cosine_similarity _score, we take in two
strings that are to be compared to one another, named sentence and sentence2. We utilize a count
vectorizer to convert these strings into vector representations. We then compare the cosine of the
angle between these two vectors in order to determine the similarity score. In the method
get_recommendation, we take in a query, and a set of string to compare our query to. We will
calculate the similarity score for each string in our dataset, sort our dataset by the strings with the
highest similarity, and then return an ordered list of our recommendations. In the method
recommend_team, we take in a dictionary of teams, mapped from description to title, and a string
that is our query. We will get a recommendation list based on these two parameters, and then return
the names of the teams in order of that team’s similarity to our query.
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The chat system in my app functions as a communication tool between users to effectively interact
and exchange messages with one another [10]. Its primary purpose is to facilitate real-time
communication and enable users to send text-based messages. This function relies on Firebase’s
Firestore, where the chat logs and chat metadata are stored. Real-time databases can allow for
instant updates and synchronization for the messages that users sent.

Apple Account
10/10 7:53 PM

Are you going to be
available this coming
Saturday for an additional
round of practice? We
need to make sure we're
good to go before next
week's tournament.

Rebecca Deng
N/10 7:44 AM
Of course. I'll see you on
Saturday!

Apple Account
10N7 9:08 PM
Sounds great! Thank you!
Please remember to

bring your gear

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

The codes use several Firestore collections. The first one is called chats, where all of the group
chats that people make are stored. The second one is invites, which are documents that contain
invites to join the group chat, containing the group chat’s creator, the members, and the recipients.
When someone accepts an invitation, they would be removed from the recipients' list. The third
one is chat_refs, where a document is made in this collection when someone accepts an invitation
and serves as their key for accessing the group chat. When someone decides to make a group chat,
the collection creates a chat document and sets that chat’s members. They then add the creator to
the chat’s members and create an invite document, setting the invitation’s members list, sender,
and recipients. The creator is then added to the invite document’s members list. Then the chat_ref
document is created so that the chat creator can access their own chat page. Then we go back to
the previous page.
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The team system is the biggest part of this app, where users can make teams, join teams, and
manage teams. This component serves as the foundation of the app’s function, where all the
connections are based. Users can initiate the creation of new teams, manage team membership by
deciding who can join or leave the team, and accept or decline invitations. This component is based
on Firebase’s Firestore, where all the structured data such as user-generated content for managing
teams and their associated data [15].

€ Team Creator

Figure 7. Screenshot of code 3
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The application contains a page for a user to create a team, by filling out a form containing the
team’s name, description, and banner picture. When the user presses the “create” button, this code
is run. First, the group chat for the team needs to be generated, so we begin by creating a document
in the chats collection, with the team creator as its only member. After that, a user_chats document
is generated so the team creator can access their own group chat.For the final step, a team document
is created that sets the description, title, and image to be what the owner filled out in the original
form. We set the owner, members, and admins field of the document to be just the owner’s user
ID. Lastly, we set the group_chat field to be the generated group chat document from step 1.

4. EXPERIMENT

4.1. Experiment 1

This experiment is conducted through a survey. In this experiment, there are three unknown
objectives that are to be determined. First, through this experiment, user satisfaction are being
measured from the survey. Second, the utility of this app will be perceived. Lastly, the utility of
certain features is also being determined from the survey.

This experiment is set up through a Google survey that is sent out to a group of students in a
Canadian boarding school with a demo instruction beforehand. Some of the participants will be
regular students, some will be club members, and others will be club presidents. The form has the
following questions.

1. On ascale of 1-5, how easy was it to navigate through StarSeek?

2. On ascale of 1-5, how clear was StarSeek’s design?

3. Onascale of 1-5, how likely are you going to use StarSeek to find someone outside of
school?

4. On a scale of 1-5, how effective do you think StarSeek would be at bridging
connectionsbetween schools?

5. If you were a member of a club at your school, on a scale of 1-5, would you suggest
to yourclub leader to create a team on StarSeek?

6. StarSeek contains an in-app group chat system. On a scale of 1-5, how likely do you
think youwould use it as your primary contact method among group members?

7. StarSeek is built to be a simple team management app. On a scale of 1-5, how likely do
you think you would use StarSeek over another platform such as a Facebook group for
club management?

8. On a scale of 1-5, how useful do you think StarSeek would be when trying to do
networking among peers?

9. On a scale of 1-5, how well do you think StarSeek would be when trying to recruit
members fora club?

10. Onascale of 1-5, what would you overall rate StarSeek?
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On a scale of 1-5, how easy was it to navigate through StarSeek?

B responses

0(?% D(lf%} 0{0%)

0n a scale of 1-5, how clear was StarSeek's design?
Bresponses

On a scale of 1-5, how likely are you going to use StarSeek to find someone outside of school?
& responses

On a scale of 1-5, how effective do you think StarSeek would be at bridging connections between

schools?
Bresponses

1(12.5%)
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If you were a member of a club at your school, on a scale of 1-5, would you suggest to your club
|eader to create a team on StarSeek?

Bresponses

4

0 (0%) 0(0%)

StarSeek contains an in-app group chat system. On a scale of 1-5, how likely do you think you would
use it as your primary contact method among group members?

8 responses

3

StarSeek is built to be a simple team management app. On a scale of 1-5, how likely do you think
you would use StarSeek over another platform such as a Facebook group for club management?

8 responses

0(0%)

0On a scale of 1-5, how useful do you think StarSeek would be when trying to do networking among

peers?
B responses

3
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On a scale of 1-5, how well do you think StarSeek would be when trying to recruit members for a
club?
8 responses

3

1(125%)

On a scale of 1-5, what would you overall rate StarSeek?
8 responses

a

4 (50%)

Figure 8. Figure of experiment 1

The mean score for the question “On a scale of 1-5, how easy was it to navigate through StarSeek?”
was 4.25, and the mode was 4. The lowest value was 4, and the highest was 5. This data indicates
that StarSeek is an intuitive application to navigate.

The mean score for the question “On a scale of 1-5, how clear was StarSeek's design?” was 3.75,
and the mode was 4. The lowest value was 2, and the highest was 5. This is likely based on the
participants’personal preferences.

The mean score for the question “On a scale of 1-5, how likely are you going to use StarSeek to
find someone outside of school?” was 2.75 and the mode was 3. The lowest value is 1, and the
highest value is 4. Participants likely gave it a lower score because there are currently as of writing
not a large amount of active users. If StarSeek had a larger install base, then we predict that this
score would have been higher.

The mean score for the question “On a scale of 1-5, how effective do you think StarSeek wouldbe
at bridging connections between schools?” was 3.63, and the mode was 4. The lowest value is 2,
and the highest value is 4. Participants who rated this question lower might be concerned about
the feasibility of StarSeek.

The mean score for the question “If you were a member of a club at your school, on a scale of 1-5,
would you suggest to your club leader to create a team on StarSeek?”’was 3.75, and the modewas
4. The lowest value is 3, and the highest value is 5. Participants would likely score higher if there
were more users on StarSeek.
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The mean score for the question “StarSeek contains an in-app group chat system. On a scale of 1-
5, how likely do you think you would use it as your primary contact method among group
members?” was 2.75, and the mode was 3. The lowest value is 1, and the highest value is 5.
Participants gave a lower score because the chat system isn’t as robust as other communication

apps.

The mean score for the question “StarSeek is built to be a simple team management app. On a
scale of 1-5, how likely do you think you would use StarSeek over another platform such as a
Facebook group for club management?” was 2.75, and the mode was 2. The lowest value is 1, and
the highest value is 4. Participants gave a lower score because people are more familiar with
Facebook than StarSeek. However, more people will be familiar with StarSeek as it goes.

The mean score for the question “On a scale of 1-5, how useful do you think StarSeek would be
when trying to do networking among peers?”’was 3.75, and the mode was 4. The lowest value is2,
and the highest value is 5. The data indicate that participants do consider utilizing StarSeek to
network among peers.

The mean score for the question “On a scale of 1-5, how well do you think StarSeek would be
when trying to recruit members for a club?” was 4, and the mode was 4. The lowest value is 2,
and the highest value is 5. This indicates that users would find StarSeek great for club recruitment.

The mean score for the question “On a scale of 1-5, what would you overall rate StarSeek?” was
3.75, and the mode was 4. The lowest value is 3, and the highest value is 5. This indicates that
overall users found that StarSeek was a good app. With further iteration we expect this score to be
higher once we address user concerns.

4.2. Experiment 2

StarSeek utilizes a recommender system, which allows students to be recommended teams to join
based on a search query that they enter. It is vital for this search system to be as accurate as possible
because it affects the usability and capability of students to network through the app.

For this experiment, we will be conducting an accuracy assessment for two types of natural
language recognition machine learning models. The first utilizes cosine similarity, and the second
utilizes a Python library named Gensim. We will train the models with a set of descriptions and
names for 16 teams. These teams are not real teams but nonetheless are written to be plausible and
strong in their theming. The teams are:

- 1 general STEM team

- 1 STEM green energy team

- 1 STEM Sociology team

- 1 general engineering team

- 1 engineering aeronautics team
- 1 green energy team

- 1 programming team

- 1 biotechnology team
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- 1 mathematics team

- 1 mathematics team with a focus on cryptography and quantum mechanics
- 1 data science team

- 1 robotics team

- 1 art team

- 1 health team

- 1 marinology team

We will test these models with the following 10 test cases:

1. Ocean

2. Engineering

3. Robotics

4. science technology engineering math
5. renewable green energy
6. aeronautics and space
7. medicine and health and fitness
8. art technology

9. team projects

10. creativity and problem-solving

For each of these cases, we will get the top 3 recommendations back from both models. For each
of these recommendations, we award a point to the model if the recommendation is considered
relevant or accurate given the query. For each case, a winning model is determined based on the
model with the higher point count.

Query Cosine Gensim Winner
“ocean” 2 1 Cosine
“engineering” 3 1.5 Cosine
“robotics” 2 2 N/A

“science technology | 2 0 Cosine

engineering math”

“renewable green 2 2 N/A
energy”

*aeronautics and 2 1 Cosine
space”

“medicine and health | 1 1 N/A
and fitness”

“art technology” 1 1 N/A
“team projects” 3 1 Cosine
“creativity and 3 2 Cosine

problem solving”

Figure 9. Figure of experiment 2

The average accuracy score awarded to the cosine model was 2.1. For the gensim model, the
average accuracy score awarded was 1.25. On one occasion, the gensim model was awarded half
a point due to the recommendation given being slightly relevant, but not enough to earn a point,
though this half point did not have any bearing on whether gensim won that case. The cosine model
is thus on average significantly more accurate than the gensim model. On 3 occasions, both models
had the same accuracy score and thus the winner was a tie, or non-applicable to the final results.
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When tallying up the winning model, cosine is unanimously the winner. There were no cases in
which the gensim model won. Therefore, we can say that the cosine model is generally a more
accurate machine learning natural language recognition model than that of gensim. This
experiment has demonstrated to us empirically that the cosine model is more suitable for good
results in our application, and thus the backend of our application utilizes the same cosine model
as used in this experiment.

5. RELATED WORK

Another system, the “Ikka Veima Football Club Content Management System” created by Prof
[11]. Kari Systé offers a highly efficient management system tailored for football clubs, ensuring
precise management within the context of sports teams. However, its narrow focus on football
clubs limits its applicability to a broader spectrum of organizations and activities, potentially
missing out on valuable insights. Furthermore, the solution's precision may inadvertently lead to
excessive complexity, which can be time-consuming. In contrast, StarSeek provides an accessible
and functional platform that connects users with like-minded individuals without overwhelming
them with a complex user interface. Its openness to various clubs encourages a more
comprehensive exploration of interests and collaborations across different domains, making it a
more versatile option.

A project involving a Sports Club Intranet, created by Oriol Gonzalez Navarro, utilizes a database
system for centralizing data, making it easier to access and manage compared to scattered paper

records [12]. However, this solution has some potential limitations in establishing a structured
database. As this solution still heavily relies on manual processes, its dependence on Microsoft
Access as technology can possibly become a bottleneck. StarSeek has a strong database stored in
Firebase, where maintenance is rarely needed. Starseek does not rely on local expertise to find and
retain personnel for data management.

6. CONCLUSIONS

Improvements to StarSeek include upgrading the chat system and refining the search capabilities.
To improve the chat system, features like image and document sharing can be integrated, and user
identification can transition from email-based to usernames for enhanced privacy. Simultaneously,
the search system can be refined for accuracy by prioritizing clubs in the same geographical region,
fostering in-person interactions. To realize these improvements, the chat system may require an
updated design and functionality on FlutterFlow, while the search system could benefit from
additional tools like Python libraries or ChatGPT for enhanced search algorithms [13]. These
modifications aim to create a more dynamic and user-friendly experience within StarSeek,
fostering deeper connections and facilitating more meaningful club interactions, whether virtually
through chat or through localized, real-world engagements.

StarSeek continues to update and is on the path to becoming a more dynamic and user-centric
platform [14]. It continues to explore and implement new strategies and ensure that students have
the opportunity to thrive in what they are passionate about. With these potential improvements,
StarSeek wants to facilitate deeper club interactions and create a more vibrant community for its
users.
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