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Problem

m Can we define a new research paradigm for
natural language processing by testing systems
with measures for human comprehension?

— Reading: Can we build a natural language
processing system that can pass a 3rd grade
reading comprehension test (> 65% score)?

— Learning: Can we create a system that learns
as it “reads” -- new words, concepts, facts?

— Teaching: Can we create a reading
companion that interacts with a student so
that both system & student learn new things?
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What makes

B aC kg ro u n d some questions

harder than

Library of Congress Has Books for Everyone others?
( ) - It was 150 years ago this year that our nation's biggest
library burned to the ground. Copies of all the written books of the time were kept in -
the Library of Congress. But they were destroyed by fire in 1814 during a war with . What ki nds of
the British. That fire didn't stop book lovers. The next year, they began to rebuild the information are
library. By giving it 6,457 of his books, Thomas Jefferson helped get it started. The needed to
first libraries in the United States could be used by members only. But the Library of answer
Congress was built for all the people. From the start, it was our national library. tions?
Today, the Library of Congress is one of the largest libraries in the world. People can ques :
find a copy of just about every book and magazine printed. Libraries have been with
us since people first learned to write. One of the oldest to be found dates back to about
800 years B.C. The books were written on tablets made from clay. The people who
took care of the books were called "men of the written tablets.” Can we grade

short answer

1. Who gave books to the new library? Thomas Jefferson tests
2. What is the name of our national library? Library of Congress automatical ny)

3. When did this library burn down? 1814

5. Why were some early people called “men of the written tablets”? They took care of
the first books written which were tablets made from clay

Reading comprehension offers a new challenge
and a human-centric evaluation paradigm for
human language technology “—=" MITRE
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Objective

Establish an ambitious research agenda using
“found” human test materials to test machines:

m Level 1 Learning to read: pass reading
comprehension tests of progressive difficulty

H Level 2 Reading to learn: build a system that
gains knowledge and improves performance
through reading

m Level 3 Teaching to learn: create human-
system team where the person and the system
interact to provide improved performance
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Activities

mFY99-00: Prototype “Learning to Read” System
v End-to-end system for short answer reading tests

v 33-40% score finding sentence containing answer
using word overlap and limited linguistic processing

mFYO01: Reading, Learning, Teaching
v Initial demo using reciprocal teaching

v Joint proposal to NSF with U. of lllinois, focused on
learning biology

mFY02:

mNew architecture for “reading to learn” to handle
structured patterns (parse, word sense, coreference)

m-Advanced demo of “teaching to learn”

MITRE

© 2002, The MITRE Corporation



Highlight: Teaching & Learning

Human Learner reads a portion of Human
text and poses a QUESTION ICYTTENN TeaCher or

' artificial
teacher

Artificial Learner eva:gates
asks for hints and quality of
CLARIFICATIONS. question.

Ar‘TIfICICﬂ Learner
f posits an answer. \
Human Learner ‘

Human learner Human Learner ‘ agrees with AL.
provides a hint or ... disagrees with AL.

an answer

Artificial Learner registers

interaction as positive training
example for learning

MITRE
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Impacts

B Demonstrated the feasibility of using reading
comprehension tests as a grand challenge for
natural language processing:

— Many groups now working on problem,
including IBM, CyCorp, Utah, lllinois

m Developed automated methods of importance
to the educational testing community for

— Grading short answer tests

B Developing quantitative understanding of
question difficulty and types of knowledge
needed to answer questions
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