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Overview

• Why the humanities and social sciences?

• Designing a tool: WordSeer

• V1 -- The North American Slave Narratives

• V2 -- Shakespeare

• Modeling the literature analysis process

• Design implications from a model-based description

• Final design



wordseer.berkeley.edu

The Challenge

�3



wordseer.berkeley.edu

The Challenge

• Digitized sources increasingly available

�3



wordseer.berkeley.edu

The Challenge

• Digitized sources increasingly available

• Large collections

�3



wordseer.berkeley.edu

The Challenge

• Digitized sources increasingly available

• Large collections

• Text is hard to summarize

�3



wordseer.berkeley.edu

The Challenge

• Digitized sources increasingly available

• Large collections

• Text is hard to summarize

• Text is hard to navigate
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Characterizing and interpreting society and culture. 

Themes, people, events, characters, and the language use 
around them 
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Goal:

Support a “real” humanities or social science analysis

(Using computational linguistics and information visualization 
where necessary)

Approach:

Start with case studies and iterate
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The North American Slave Narratives

• Stories of the lives of former slaves

• Published by white abolitionist sponsors

• About 3000 narratives survive

• ~300 in prototype

Do the north american slave narratives 
all conform to the same stereotypes?
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A “Master Plan” for the slave narratives

“... conventions so early and firmly established that one 
can imagine a sort of master outline drawn from the 

great narratives and guiding the lesser ones”

-- Olney, J.  “I was born: Slave Narratives and their Status as 
Autobiography”, Callaloo, 1984 
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Our approach

• Phase 1: Support searching for instances of conventions

• Phase 2: Support visualizing their occurrence in the collection
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Searching for stereotypes

• Keyword search is not enough

• Search words: “cruel” “harsh” “overseer” “master” “mistress”

• Instead: “overseer” “master”, “mistress”  described as  “cruel”, “harsh”

• Also want the entire picture, for comparison

• “overseer” “master”, “mistress” described as ____?_____

• ___?_____  described as cruel
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Natural language processing

The cruel overseer beat us severely. 
object

subject

modifier

(automatically-extracted structure)
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• Position of occurrence within a document 

• Across the entire collection

Part 2: visualizing stereotypes
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Results

• Prevalent stereotypes


• “I was born”


• Separation from parents


• Cruel treatment


• Escape

• A ‘missed’ stereotype


• Parents’ death
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Problem

• Vocabulary

• Same concept expressed with many different wordings

• Needed to see synonyms, nearby words, suggestions on searches

• Comparison and curation

• Couldn’t isolate and compare results on sub-collections of document
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Sensemaking

• A vague information need


• Iteratively refine it by 


• Searching


• Reading


• Analyzing


• Reach understanding

“Can you give a presentation next week on how 
wireless will affect our business?”

“I really need to get an updated cellphone--what 
has been happening with the current set of  
features, costs, plans and new gadgets?”
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WordSeer (version 2)
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The complete works of Shakespeare

• 42 documents -- plays and sonnet collections


• XML versions obtained through the Internet Shakespeare Editions project
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The Vocabulary Problem

Which words embody the concept of female 
beauty?

261 results
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Collection and Comparison

Does the treatment of love vary between the 
comedies and tragedies?
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“in love”

comedies tragedies
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But would it actually work?
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Case Study 2: Hamlet in 
the Humanities Lab

http://engl203.ucalgaryblogs.ca/
�33

http://engl203.ucalgaryblogs.ca/
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Hamlet in the Humanities Lab, Spring 2012, 
University of Calgary

• 24 undergraduate English majors

• 12 weeks

• Used 5 text analysis tools to analyze Shakespeare’s Hamlet

• Weekly blog posts about their experiences

• 180 posts

�34
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The other tools

• Voyant Tools  Multiple different visualizations of an input text

• Tapor Tools (now subsumed by Voyant Tools)

• WordHoard  detailed Shakespeare metadata, gives word counts and lists of 
most frequent words.

• MONK A text classification & comparison toolkit. Divide text into sets, and 
run various classification and comparisons algorithms.
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How do different 
characters express doubt?

How much of the action relies on 
Horatio’s presence?

Why do Hamlet and Ophelia relate 
to their mother so differently?
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Needed overviews 
!

Needed to collect interesting items 
!

Tools felt disconnected 
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``I start by looking at the speaking frequency of each 
character, to then go and list out their common words.’' 

— kira 3/26/12

Problem: Analysis units were too rigid 

``I looked up Act 2, separated it into Scenes 1 and 2, 
and looked for common words that connect to themes 
that are seen throughout.'' -- hayleydunmire 3/16/12
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```I was surprised particularly by the comparative 
frequencies of the word `father'. In Act 1 it is mentioned 
9 times by Hamlet, but in Act 5 in is only mentioned by 

him once.’’ — stephanievandewark 3/16/12

Problem: Needed overviews 

```Laertes' use of words is similar to that of Claudius; his 
speech is very action related, mainly in regards to 

revenge’’ — kira 4/24/12
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`soul', `heaven' and `devil' or any words of the like.'' -- 

teresastapor 3/27/12
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``This is my second step into the process, looking up 
`soul', `heaven' and `devil' or any words of the like.'' -- 

teresastapor 3/27/12

``By slowly typing in each word in search bar that was a 
part of the body, my Phase Two group was able to 

make the theme of our presentation based on senses 
(eyes, hearing, and speaking/ tongue).'' -- 

CarlyFerguson 4/24/12

Problem: Needed to collect interesting terms 
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``Classification only allows you to use one workset at a 
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down my findings then switch over to the other workset, 
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``Classification only allows you to use one workset at a 
time which I find very frustrating because I have to write 
down my findings then switch over to the other workset, 

do the same thing then manually compare the two 
together.'' -- hayleydunmire 3/2/12

Problem: Tools felt disconnected 

``I scan the text and look for words that seem to pop out 
or seem to be an underlying trend and then search those 
but the fact that I can't use related words almost defeats 

the purpose of that.'' -- daynaaasen7 3/21/12
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comedies tragedies
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But we had a model!

Pirolli and Card 2005, Pirolli and Russell 2011
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We need a more detailed model for the humanities 
and social sciences
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Interviews

• 12 English and History PhD Student at Berkeley


• 45 minutes


• Open-ended, retrospective
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Questions

• What are the different steps you follow?

• What actions do you take?

• Are there categories of actions? 

• Are there common sequences of actions?

• What are the things you think about and manipulate?

�47
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Items of Interest

search
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related words

Identify items of interest and analyze 
them

Look at different views of the same items -- 
search, exploration, visualization 

S2 = {fair}
S3 = {sweet}

Update a set of interesting items while 
looking at a view

S2

grammatical search

compare

Compare two or more different views

S3
grammatical search
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Contributions

• WordSeer — a text analysis system for humanities and social sciences


• Developed through 2 rounds of case studies


• A descriptive model of the text analysis processes of humanities scholars


• Design guidelines for future systems


• (Validated with three case studies)

�76



wordseer.berkeley.edu

Final Case Studies

�77



wordseer.berkeley.edu

3 Final Case Studies

• Literary scholar analyzed U.S. - China relations over the past 30 years, 
through 5,000 New York Times Editorials


• Writing instructor analyzed language use in  `literacy autobiography’ 
assignments written by students


• Historians examined ~500 works of 19th Century American fiction to verify 
increasingly secular connotations for words relating to belief.
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U.S.-China Relations

• ~5,000 New York Times Editorials about China and Japan.

• “The rise of China” taken for granted — wanted some hard quantitative 
evidence.

• Quantify changes in the tone of descriptions of China

• Quantify changes in the tone of U.S.-China relations.
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U.S.-China Relations

• Confirmed the `growth’ of China into an economic superpower
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U.S.-China Relations

• Changing relations with the U.S.
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• 200 essays written by students at 4 different colleges

• Students described their past experiences with literacy, and learning to read 
and write

• Courses were taught at different levels

• Scholar was very familiar with the assignments, had graded them before

• Could there be any new themes?

• Intuitively: writing style improved with higher-level students — proof?
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Literacy Autobiographies

• Focus on remembering specific incidents
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Literacy Autobiographies

• The more advanced students used more complex sentences.
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Early American Fiction

• ~500 novels written from late 1700s to late 1800s

• Terms of belief:

• belief, faith, trust, confidence, miracle

• Did they go from exclusively religious beliefs to secular beliefs as well?

• Specifically, was there an increase in “belief in medicine”?
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• Building up sets of religious terms
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Belief in Early American Fiction
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•  Gains medical connotations
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Belief in Early American Fiction

• Neither appear in medical contexts  before mid 1820s
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Contributions

• WordSeer — a text analysis system for humanities and social sciences


• Developed through 2 rounds of case studies


• A descriptive model of the text analysis processes of humanities scholars


• Design guidelines for future systems


• (Validated with three case studies)
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