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The COST of student attrition (US)

2.5 
Million

Annual tuition 
per studentNumber of new 

undergraduate 
students in 2019

Spent on 
marketing to recruit 

one student

First-year 
attrition rate

Source: United States, educationdata.org, and National Student Clearinghouse. Excl intl students.

$536~
$2,357

$19,000~
$48,000

-30% -$37bn
Estimated lost 

revenue for 
Higher Ed

2% Improvement = 
$740 million USD

(50,000 students)



Mitigate the risk of attrition

5
Source: www.kaianalytics.com/studentsuccess

Transition Management 
during COVID-19

“I would appreciate if my school would 
either give us our money back for 
the time we lost or allowed us to do 
a pass-fail option for our transcripts. 
Otherwise, I wish they would allow 
academic counseling online to 
determine how we move forward.”

- First Year student, Texas
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Save hundreds of manual reading
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Turning 1.5 million complaints into actionable insights
Source: US Consumer Financial Protection Bureau (CFPB)



Improve student satisfaction
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Improved response rates to 59%

Improved approval rates to 91%

Overall attrition improved from:
8% to 4%

AN ESTIMATED $259,000 OF REVENUE SAVED 
FROM A 4% IMPROVEMENT IN RETENTION.

Source: Bastyr University Fast Facts: 2014-15 and 2015-16 Reporting Period. Annual tuition $37,000 USD



A Positive Campus Climate
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“Our next three-year plan 
will focus on promoting 

open discussion and 
protecting privacy”

- Associate Provost



What we do at Kai Analytics

Building 
Integrations

Survey Gurus Thematic 
Extraction

More than just a 
word cloud

Topic 
Modeling

Effectively 
cluster ideas 

together

Identify 
important 
differences

Segmentation



The NLP Pipeline
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Survey 
Data

Data 
Preprocessing

-
Tokenize +

Remove: Stop 
Words, Lemmas, 
Part of Speech

N-grams

Themes 
Visualization



Today’s Goals:

1. Identify key concepts from NLP and linguistics 
and how they are used to analyze language.

2. Apply general NLP functions using the Natural 
Language Toolkit (NLTK) package in Python. 

3. Visualize and interpret the results.

4. Recognize some of NLTK's limitations.

12



Try it in Google CoLabs
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Google Colabortory is a web-based interactive programming tool (Jupyter Notebook).
It is great for learning and testing, supports many data science modules, and is free*!

bit.ly/kaianalytics_code



The Dataset

1,297 (140,000+ total)

Course reviews from Coursera. 
English & writing-related courses

(Source: Kaggle) 

19 Unique Courses

14



Data Preprocessing
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Writing a Research Paper is one 
of the most useful courses for all 
professionals.



Tokenization (Bag of words)
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Writing a Research Paper is one 
of the most useful courses for all 
professionals.



Stop Words
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['i', 'me', 'my', 'myself', 'we', 'our', 'ours', 'ourselves', 'you', "you're", "you've", "you'll", "you'd", 'your', 'yours', 
'yourself', 'yourselves', 'he', 'him', 'his', 'himself', 'she', "she's", 'her', 'hers', 'herself', 'it', "it's", 'its', 'itself', 
'they', 'them', 'their', 'theirs', 'themselves', 'what', 'which', 'who', 'whom', 'this', 'that', "that'll", 'these', 'those', 
'am', 'is', 'are', 'was', 'were', 'be', 'been', 'being', 'have', 'has', 'had', 'having', 'do', 'does', 'did', 'doing', 'a', 'an', 
'the', 'and', 'but', 'if', 'or', 'because', 'as', 'until', 'while', 'of', 'at', 'by', 'for', 'with', 'about', 'against', 'between', 
'into', 'through', 'during', 'before', 'after', 'above', 'below', 'to', 'from', 'up', 'down', 'in', 'out', 'on', 'off', 'over', 
'under', 'again', 'further', 'then', 'once', 'here', 'there', 'when', 'where', 'why', 'how', 'all', 'any', 'both', 'each', 
'few', 'more', 'most', 'other', 'some', 'such', 'no', 'nor', 'not', 'only', 'own', 'same', 'so', 'than', 'too', 'very', 's', 't', 
'can', 'will', 'just', 'don', "don't", 'should', "should've", 'now', 'd', 'll', 'm', 'o', 're', 've', 'y', 'ain', 'aren', "aren't", 
'couldn', "couldn't", 'didn', "didn't", 'doesn', "doesn't", 'hadn', "hadn't", 'hasn', "hasn't", 'haven', "haven't", 
'isn', "isn't", 'ma', 'mightn', "mightn't", 'mustn', "mustn't", 'needn', "needn't", 'shan', "shan't", 'shouldn', 
"shouldn't", 'wasn', "wasn't", 'weren', "weren't", 'won', "won't", 'wouldn', "wouldn't"]

['i', 'me', 'my', 'myself', 'we', 'our', 'ours', 'ourselves', 'you', "you're", "you've", "you'll", "you'd", 'your', 'yours', 
'yourself', 'yourselves', 'he', 'him', 'his', 'himself', 'she', "she's", 'her', 'hers', 'herself', 'it', "it's", 'its', 'itself', 
'they', 'them', 'their', 'theirs', 'themselves', 'what', 'which', 'who', 'whom', 'this', 'that', "that'll", 'these', 'those', 
'am', 'is', 'are', 'was', 'were', 'be', 'been', 'being', 'have', 'has', 'had', 'having', 'do', 'does', 'did', 'doing', 'a', 'an', 
'the', 'and', 'but', 'if', 'or', 'because', 'as', 'until', 'while', 'of', 'at', 'by', 'for', 'with', 'about', 'against', 'between', 
'into', 'through', 'during', 'before', 'after', 'above', 'below', 'to', 'from', 'up', 'down', 'in', 'out', 'on', 'off', 'over', 
'under', 'again', 'further', 'then', 'once', 'here', 'there', 'when', 'where', 'why', 'how', 'all', 'any', 'both', 'each', 
'few', 'more', 'most', 'other', 'some', 'such', 'no', 'nor', 'not', 'only', 'own', 'same', 'so', 'than', 'too', 'very', 's', 't', 
'can', 'will', 'just', 'don', "don't", 'should', "should've", 'now', 'd', 'll', 'm', 'o', 're', 've', 'y', 'ain', 'aren', "aren't", 
'couldn', "couldn't", 'didn', "didn't", 'doesn', "doesn't", 'hadn', "hadn't", 'hasn', "hasn't", 'haven', "haven't", 
'isn', "isn't", 'ma', 'mightn', "mightn't", 'mustn', "mustn't", 'needn', "needn't", 'shan', "shan't", 'shouldn', 
"shouldn't", 'wasn', "wasn't", 'weren', "weren't", 'won', "won't", 'wouldn', "wouldn't"]

Writing a Research Paper is one 
of the most useful courses for all 
professionals.

Writing research paper one 
useful courses professionals



Lemmatization
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FORM STEM LEMMA

studies studi study

studying study study

Retrieving the dictionary form of a words so they can be analyzed as a single item.



Tagging for Parts of Speech

19



N-Grams
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Writing a Research Paper is one of the most useful courses for all professionals.

write research paper one useful course professional

write research paper one useful course professional

write research paper one useful course professional

Unigram →

Bigram →

Trigram →



Thematic Visualization

21

Graphs are mathematical structures used to study pairwise relationships between 
objects and entities. This makes them ideal for visualizing bi-grams.



Recommendations

1. Do keep open-ended questions are succinct.

2. Do run a spell checker early in your pipeline.

3. Do build custom dictionaries for institutional 
lingo, acronyms, terminology, etc.

4. The biggest category/theme might be least 
interesting.

5. Be aware of bias.

22



Be Aware of Bias in Text Analysis
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https://towardsdatascience.com/gender-bias-word-embeddings-76d9806a0e17

https://towardsdatascience.com/gender-bias-word-embeddings-76d9806a0e17


Additional Topics
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In NLP, things can move quickly from a simple positive ←→ negative scale 
to a much more complex unsupervised topic modeling.

Sentiment Analysis Topic Modeling



Additional Resources
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Intermediate:  
https://www.manning.com/books

/tiny-python-projects

Beginner: Projected-focused. From 
web scraping to processing PDFs, 
etc. 
https://nostarch.com/automatestuff2

Might be a bit steep for those just learning Python.

https://www.manning.com/books/tiny-python-projects
https://www.manning.com/books/tiny-python-projects
https://nostarch.com/automatestuff2


Additional Resources
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The first edition is free at: 
https://www.nltk.org/book/

Fasted-paced intro to essential 
features of python for folks with 
some coding experience
https://jakevdp.github.io/WhirlwindTo
urOfPython/

Recommended by 
my podcast co-host 

@pythonoutloud

Might be a bit steep for those just learning Python.

https://www.nltk.org/book/
https://jakevdp.github.io/WhirlwindTourOfPython/
https://jakevdp.github.io/WhirlwindTourOfPython/
https://pythonoutloud.com/
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In Beta - Seeking Early Adopters
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Secure and Encrypted
Data Hosted within the US

Save hours spent manually 
reading comments

Protect anonymity. Hide names, 
numbers, dates and more

Advanced NLP technology 
designed for HigherEd

www.unigrams.com
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Thank You

Kevin Chang
Founder and CEO

kevin@kaianalytics.com

Join our Beta!
www.unigrams.com

http://www.unigrams.com

