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An Application for Automated 
Evaluation of Student Essays

1. Introduction

�

Write →feedback→ revise

�

� Criterion

2. Application Description

� E-rater

TOEFL 

�

syntax, discourse, topical content, 
lexical complexity

2.1. The E-rater scoring engine

�

�

�

( ) Content Vector Analysis

� Fi i  
Wi:

Wi = (Fi/MaxF) * log(N/Ni)

MaxF(
)

N( )

Ni( i )

( ) Content Vector Analysis

� Wi = (Fi/MaxF) * log(N/Ni)
� Wi1=(Fi1/MaxF1)*log(N/Ni)
Wi2=(Fi2/MaxF2)*log(N/Ni)
…

Wi6=(Fi6/MaxF6)*log(N/Ni)
� Wi W1 W6 cosine
score point value(1-6) (

)W6 Wi (cosine correlation 
value)
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2.1. The E-rater scoring engine

�

�

1

2.1. The E-rater scoring engine

� 270

2.2 Critique Writing Analysis Tools

� Agreement errors, verb formation errors, 
wrong word use, missing punctuation, 
typographical errors 

� Bigram( )

2.2 Critique Writing Analysis Tools

� complementary method

�

”filter”

� Confusable words

2.2 Critique Writing Analysis Tools

� ( )
style

� discourse 
elements

3. Evaluation Criteria

� Criterion (E-rater, Critique)

� 2 (golden 
standard)
(agreement)

� 97%

E-rater 75% 80%
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3.2. Critique performance evaluation

� Critique

(precision)

� Critique

(recall)

3.2. Critique performance evaluation

� Grammar, Usage, Mechanics precision
90 100%

� Recall bigram, confusable 
words 

40%
70%, confusable 

words 71%

3.2. Critique performance evaluation

� precision, 
recall F-measure

� 300 2

5%

�

Precision(0.27), recall(0.54) , 

F-measure(0.36)

3.2. Critique performance evaluation

� Discourse
1462

Precision(0.71), 
recall(0.70) ,  F-measure(0.70)

4. Application Use

� 2002 9 12

50,000

3 1
7,000

�

5. Application Development and Deployment

� 15 100

� definition, analysis, 
development, implementation

�
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6. Maintenance

� (9 )

�

7. Conclusion

�

�


