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What is serendipity?

The fact of finding interesting or valuable things by chance

Why serendipity?

https://dictionary.cambridge.org/us/dictionary/english/fact
https://dictionary.cambridge.org/us/dictionary/english/finding
https://dictionary.cambridge.org/us/dictionary/english/interesting
https://dictionary.cambridge.org/us/dictionary/english/valuable
https://dictionary.cambridge.org/us/dictionary/english/chance




I. an important but neglected factor in information seeking, research, and ideation
II. can be promoted through visualization
III. some people have more serendipitous qualities than others

Serendipity:



I. multiple visual access points 
II. show adjacencies between documents
III. provide flexible visual pathways for exploring 
IV. enticing curiosity through abstract, metaphorical, and visually distinct 

representations of documents
V. enabling a playful approach to information exploration

Design Principles: 



Design



Gathering User Data - Stakeholder Interviews
- 36 students and 2 professors
- Interview question themes(/topics?)

- How students discover/select courses/how 
professors advertise courses

- Likes and dislikes of the current process
- How they engage with the liberal arts 

experience
- Is this an actual gap? 

Goals - What are the gaps? 

I. Understand what the liberal arts means to people and how they engage with it
II. What their course exploration process looks like 

36 students and 2 
professors

Interviews Key Takeaways 
from Transcriptions Affinity Diagram

Organizes and 
visualizes complex 
user feedback





Affinity Diagram Takeaways 

“Looking through classes feels like looking through data rather than 
understanding the actual class”

People like calendars

Some students ‘stumbled into the liberal arts experience’

“Regret not trying new things earlier” 



Our Vision

What we DO want: Engaging, playful, and interactive 

✅ Help discover courses

✅ A ‘discovery’ tool

✅ Emphasizes the liberal arts experience

What we DON’T want: 

❌ Registration

❌ Administrative 



Bohemian bookshelf’s design principle: multiple visual access points 

 
Thus multiple features:

● Interactive graph 

● Calendar

● Slot machine

● Quiz



Prototypes



Our earlier prototypes



…. a little later on



The Slot Machine & the Quiz



Final Product



Home Page



Graph



A closer look of our graph…



Nodes and lines!



Calendar

multiple ways to save courses:
- the search sidebar
- the information sidebar
- the quiz results page



Exporting Saved Courses to Email



The Quiz



Implementation
How Did We Get Here?



ClientNLP NLP



NLP ClientNLP



What is NLP (Natural Language Processing)?

What tools can we use to 
understand our unique 
problem?



Word2Vec
+

Topic Modeling
Doc2VecSpring 2025 

Data

NLP

Web App



Documents as Vectors

CS 111

Anthropological Thought and Theory

Social Computing

Algorithms

Cosine Similarity

NLP



Doc2Vec

Courses

CS 111

Anthropological Thought and Theory

Social Computing

Algorithms

What Doc2Vec Captures

- Word order

- Document length

- Context

Doc2Vec Model

NLP

Training!



How?

Input Layer

Output Layer

Projection Layer

we will examineDocument 
I.D.

the

Words

NLP

…

Main Idea:
continuously tweaking 
course description and 

their individual word 
vectors



Evaluation

1. Benchmark Dataset
- 200 human labeled courses

2.    Evaluation Script
- Compared model to human labels

3. Iterate!
- Training time
- Dimensions

NLP



Word2Vec
+

Topic Modeling
Doc2VecSpring 2025 

Data

NLP

Web App



Word2Vec
Model

NLP

CGSC 330 CS 251

???



NLP

Preprocess text

Find Highest Similarity 
Scored Word

Model.similarity
(AI, CS word)





NLP

Topic
Modeling

Spring 2025 
Data

Topic 1
Galaxies (0.85) 
Physical (0.71) 

Phenomena (0.62) 
Structure (0.43) 
Dynamics (0.25)

Topic 2
Language (0.85) 

Poetry (0.71) 
Word (0.62) 
Poetic (0.43) 
Prose (0.25)



NLP

Preprocess text

Find Highest Similarity 
Scored Word

model.similarity
(AI, CS word)

Computer Education Machine 
Algorithm Programming"

model.similarity
(AI, CS Topic Keyword)



NLP

Preprocess text

Find Highest Similarity 
Scored Word

model.similarity
(AI, CS word)

Field, Current, Science, 
Charge, Logic

model.similarity
(AI, CS Topic Keyword)



CGSC 330 CS 251
“Semantics”   “Language”



Word2Vec
+

Topic Modeling
Doc2VecSpring 2025 

Data

NLP

Web App



NLP ClientNLP

Send to website 
to create

Interact with 
website as client



NLP ClientNLP

Send to website 
to create

Interact with 
website as client



ClientServerDatabaseNLP

Store generated 
relational data

Deliver data needed 
to answer client 
request (graph + 

search)

Return response 
containing needed 
data for front end to 

handle

Front End

Client views the 
displayed response

Client interacts 
with front end

React receives client 
request and sends it to 

server

Server receives 
request, uses express 
JS to handle request 

that connects to 
database

PERN Stack



ClientServerDatabaseNLP

Store generated 
relational data

Front End

PERN Stack



ClientServerDatabaseNLP

Deliver data needed 
to answer client 
request (graph + 

search)

Front End

Server receives 
request, uses express 
JS to handle request 

that connects to 
database

PERN Stack



ClientServerDatabaseNLP

Return response 
containing needed 
data for front end to 

handle

Front End

React receives client 
request and sends it to 

server
PERN Stack



ServerDatabase Front End

I want some data

Ok! Let me translate that request



ServerDatabase Front End

We want some data

Ok!



ServerDatabase Front End

Here’s your data

Nice! Let me 
convert that



ServerDatabase Front End

Here’s your data

Yay! I’m gonna 
do things now



ClientServerDatabaseNLP Front End

Client views the 
displayed response

Client interacts 
with front end

PERN Stack



● Existing Elements
● Link Data to Elements
● Position
● Color
● Opacity
● Size
● Etc.





State: Nothing selected State: SOAN 110 selected



User Testing



Installation in Gould Library



Some Positive Feedback 🎉

“Super interactive.”

“It was clean, fluid, fun to use on an exploratory level.”

“I liked all the info that came up about each class.”

“Super cool visualization.”

“The team did a great job at making finding classes easier”



Graph

- “How are the connections between courses generated?”
- “What are the words on the line?”

Quiz

- “What was the quiz man.”
- “How does the quiz work?”

Website navigation

- Not everyone explored/discovered all of our features
- Interactions: what are the things I can do here?
- Overwhelmed

But Also…
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But Also…

*clickable!

Graph

- “How are the connections between courses generated?”
- “What are the words on the line?”

Quiz

- “What was the quiz man.”
- “How does the quiz work?”

Website navigation

- Not everyone explored/discovered all of our features
- Interactions: what are the things I can do here?
- Overwhelmed



Theme
Us Users?Graph

- “How are the connections between courses generated?”
- “What are the words on the line?”

Quiz

- “What was the quiz man.”
- “How does the quiz work?”

Website navigation

- Not everyone explored/discovered all of our features
- Interactions: what are the things I can do here?
- Overwhelmed



Us Users

What we are doing
How

?



What we are doing
How

What users can do here

Us Users?



Us Users

What we are doing
How

What users can do here

?

Web App 2.0

 Intuitive!!!



Homepage















Quiz



Quiz
* More descriptions + 
better visuals



Where We Are Now + Next Steps

- Collecting feedback on 2.0
- *Please go to our website and leave feedback!

- Make improvements accordingly after code thaw
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Any Questions?

Check out our Website!

http://cs400w25ea2.mathcs.carleton.edu:3000/

(Chrome, computer, eduroam)


