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Summary

Two system components to support 
struggling readers

Read-X: searches for text on the web, 
classifies it thematically and analyzes its 
reading difficulty

TOREADOR: takes text as input, highlights  
words predicted to be difficult given the 
reader’s prior familiarity with thematic area
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Outline 

Motivation and design principles
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Web search
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Readability formulas

Modeling the reader
Prior thematic familiarity
Description of TOREADOR

Related work
Future work
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Struggling readers

29% of high school seniors below 
basic achievement in reading in 2005

(U.S. Department of Education 2005)

Lack of age and interest appropriate 
reading material for adolescent and 
low level readers.

Look at the web!
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Design principles

Easy access and use
Run from the web, no installation, no 
manual, no fees

Text retrieval and analysis in real time
Accessing the web directly
No need for updating pre-processed 
database

Empowering  the educator
by providing a tool that s/he can use to build 
his/her own curriculum
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Read-X

Searches the web on keyword prompt

Extracts the human-readable text from 
the html, xml, doc or PDF document 
stored at each URL. 

Returns text classified:
Thematically
Reading level
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Text classification

Corpus
3.4 m words, mostly from NetTrekker, manually 
tagged

Experimented with three classifiers
Naïve Bayes
MaxEnt
MIRA (Crammer et al 2008)

Three levels of granularity
3-way (3 themes)
8-way (8 themes)
41-way (41 themes)

NB and MaxEnt using MALLET’s
tools (http://mallet.cs.umass.edu)

http://mallet.cs.umass.edu/
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Results

Classifier 3-way 8-way 41-way
Naïve 
Bayes

88.23% 66% 30%

MaxEnt 92.86% 78% 66%

MIRA N/A 76% 58%
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Readability analysis

This version of Read-X computes 
traditional readability formulas

Lix, Rix, Coleman-Liau
(Anderson 1983, Coleman & Liau 1975)
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Demo

Read-X

http://net-read.blogspot.com/

http://net-read.blogspot.com/
http://net-read.blogspot.com/
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Modeling the reader

Some reader variables
Familiarity with thematic area
Reading ability
Interest/Motivation
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Modeling familiarity

Word frequencies per thematic 
area

Typical word frequency indices used 
by test developers and educators are 
computed from corpora with mixed 
text.
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Word frequencies 

Arts
Career and 
Business Literature Philosophy Science SocialStudies SportHealth Technology

Word Freq Word Freq Word Freq Word Freq Word Freq Word
Fre
q Word Freq Word Freq

musical 166 product 257 seemed 1398argument 174 trees 831 behavior 258 players 508 software 584

leonardo 166 income 205 myself 1257knowledge 158
bacter
ia 641 states 247 league 443 computer 432

instrument 155 market 194 friend 1255augustine 148 used 560
psychoanal
ytic 222 player 435 site 333

horne 149 price 182 looked 1231belief 141
growt
h 486 social 198 soccer 396 video 308

banjo 128 cash 178 things 1153memory 130 acid 476 clemency 167 football 359 games 303

american 122 analysis 171 caesar 1059 truth 130 years 472 psychology 157 games 320 used 220

used 119
resource
s 165 going 1051 logic 129 alfalfa 386

psychother
apy 147 teams 292 systems 200

nature 111
positioni
ng 164 having 1050 things 125 crop 368 united 132 national 273

programm
ing 174

artist 104 used 153 asked 1023existence 115
specie
s 341 society 131 years 263 using 172

wright 98 sales 151 indeed 995 informal 113 acre 332 court 113 season 224
engineerin
g 170
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TOREADOR

•TOREADOR highlights 
words expected to be 
difficult for the reader. 

•Predicts difficult words 
per grade level and 
thematic familiarity

http://localhost/toreador/toreador.html


19



20



21

Related systems

NetTrekker (commercial product)

manually built database
organized by readability, grade level and 
subject area

REAP Tutor (Heilman et al 2006/8)

Intelligent tutoring system
Off-line pre-processed database
Includes exercises to support ESL 
vocabulary learning

http://www.nettrekker.com/
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Current and future work

Evaluation studies
Reading eye-tracking to evaluate 
predictions of difficult vocabulary

Self-paced reading + comprehension 
question for overall reading difficulty
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Current and future work

Deeper understanding of reading difficulty
Syntactic/semantic complexity

• Syntactic ‘signature’ of different levels of 
complexity

• Syntactic proxies for propositional density

Perceived coherence
• Number of introduced topics and length of 

elaboration 
• Rhetorical structure and intensity of inferencing
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Thank you!
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