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0. Introduction

One question we should consider is how do we, the readers, appraise the difficulty in reading.

1. Readability

【readability】 Readableness.  Also in extended sense, the quality of, or capacity for being read with pleasure or interest, considered as measurable by certain assessable factors as ease of comprehension, attractiveness of subject and style. (OED)

1.1 Readability formulae

Flesch-Kincaid Grade Level:
0.39 x (average number of words per sentence)+11.8 x (average number of syllables per word)  
Total x 15.59=Grade Reading Level.
A readability score between grade 6-10 is considered most effective for general audience.

Flesch Reading Ease:
1.015x(average number of words per sentence)+0.864 x (number of syllables per 100 words)  
206.835 x Total=Flesch Reading Ease Score
The Flesch Reading Ease score is based on a scale of 0-100.  The lower the score, the more difficult to read, as shown in the following table:
Score   Reading Difficulty  
Grade Level
90-100  Very Easy         
4th grade  
80-90  
Easy              
5th grade
70-80  
Fairly Easy        
6th grade

60-70   Standard          
7th-8th grade

50-60   Fairly Difficult     
Some High School
30-50   Difficult           
High school-College
0-30    Very Difficult      
College Level Up

The readability formula by Dale and Chall (1948) uses the word list called the Dale List of 3,000 Familiar Words.  
The instructions are as follows: (Gilliland 1972:92)

1. Select 100 word samples throughout the text (for books every tenth page is recommended).

2. Compute the average sentence length in words (x2)
3. Compute the percentage of words outside the Dale List of 3,000 (x1 or Dale score)

4. Calculate the equation: Xc50  = 0.159 x1 + 0.0496 x2  + 3.6365  
Xc50  is the reading grade score of a pupil who answers one half of a series of test questions correctly. However, the criteria for selecting words in the list is not clear.  One of the problems regarding word difficulty is how we decide the degree of word difficulty.  The most valid criteria seems to be frequency.
1.2 Word difficulty and sentence length

(1) helplessness, distasteful

(2a) Many Americans and their slaves moved to Mexico during that time because Mexico allowed slavery. 

(2b) Because Mexico allowed slavery, many Americans and their slaves moved to Mexico during that time. (cf. Irwin and Pulver 1984)
1.3  Problems with readability

(3a) Mary bought a car.

(3b) Mary bought a car.  I took a bath.
1.4  Reading and comprehension

Figure 1: A classification of language functions by the oral-speech and the reading-writing channels (Crowder and Wagner 1992:111)
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2.1 Comprehensibility and communication system

Figure 2: The summary of perspectives for comprehensibility from the viewpoint of communication system

     the writer                code (language)            the reader



3. Cohesion and coherence

(4a) “The bell is ringing.”
  “I’m taking a bath.”
(4b) “The bell is ringing.  Would you like to take the phone?”  

     I’m taking a bath, so I can’t catch that.

3.1  Cohesion and stylistics

“Whatever the ultimate goals, one will almost certainly wish not only to codify the text in terms of cohesive categories but also to inspect the individual instances of cohesion, to look closely at the actual words and phrases that enter into cohesive ties and see what patterns of texture then emerge.  A particular text, or a genre, may exhibit a general tendency towards the use of certain features or modes rather than others”  (Halliday and Hasan 1976:332). 

(5a) Tom punished Alice.  Because she was a thief. 

(5b) Donna punished Alice.  Because she confessed to shoplifting.  (Singer 1990:128)

(5c) Donna phoned Alice.  Because she needed money.  (Singer 1990:128)
3.2  Psycholinguistic approaches to textual anaphora

1. The distance model---a correspondence between the syntactic realization of the anaphor and distance (cf. Halliday and Hasan 1976, Givon’s “topic continuity)

2. The structural model---the tendency in the distribution of a certain type of anaphora in reference to the textual structure

3. The attention model---an important connection between a particular linguistic unit (cf. episode, paragraph) and a cognitive factor (cf. the limited capacity of working memory)

4. Accessibility---the degree of ease in accessing the right antecedent and postulation of accessibility markers based on distance, competition, saliency and unity (cf. Ariel 1990)

3.3  Constructing a parameter model

Table 1: Parameters influencing identification of the antecedents

	Anaphor
	Positive effect  +1
	Lexico-

grammatical

Parameter
	1. Gender

ex) she > it

	
	
	
	2. Number

ex) she > they

	
	
	
	3. Animate

ex) she > it

	
	
	
	4. Head

ex) one > so

	Antecedent
	
	
	5. Identity

ex) she → Mary　>　(the mother of one son and two daughters)

	
	Inference / Negative effect  -1
	Perceptual

Parameter
	6. Competition

ex) they → Tom and Mary  >　one son and two daughters or Tom and Mary

	
	
	
	7. Length

ex) they →Tom and Mary  > one son and two daughters

	
	
	
	8.  Distance

ex) she → Mary > …Mary…

	Reader
	
	Extra textual

(Contextual)

Parameter
	9.  Causal

ex) based on connectives

	
	
	
	10.  Temporal

ex) based on connectives

	
	
	
	11.  Complicated

ex) based on schema or world knowledge


    The above list of parameters is classified according to the components for processing effectiveness.  When the anaphor is encountered, we first pick up possible antecedent according to lexico-grammatical parameters.  Next, a search for the candidates for the right antecedent begins.  Four types of perceptual parameters are involved in anaphoric resolution:

1.  The less the number of possible antecedents there are, the easier it is to identify the right one.  This processing depends on the existence of competition parameter.

2.  The shorter the possible antecedent words are, the easier it is to identify the right one.  The length of the antecedent, i.e. length parameter will affect the ease of identifying.  This stage is reflected by our mechanism of short-term memory. 
3.  The nearer the possible antecedents are, the easier it is to identify the right one.  At this stage, distance parameter is involved.

4.  If we cannot identify the antecedent in the texts, we have to infer some extratextual referents.  The identity parameter determines the necessity of the reader’s inference.  At the last stage of anaphoric resolution, the reader’s inference plays an important role in identifying the right antecedents.

4.0   Data

Table 2: Corpus

	Group A (presupposedly difficult texts) Original versions, etc.
	Group B (presupposedly easy texts)

Simplified texts, etc.

	Two.

txt
	A Tale of Two Cities

By Charles Dickens


	Garden.txt
	The Secret Garden
by Francis Hodgson

Burnett

	
	
	Little.

txt
	Little Women

by Louisa May Alcott

	Text A
	The Picture of Dorian Gray

by Oscar Wilde
	Text B
	The Happy Prince

by Oscar Wilde

	Text C
	“The Landlady” in Kiss Kiss 

by Roald Dahl
	Text D
	“The Reader of Books” in Matilda
by Roald Dahl

	Text E
	Alice's Adventures In Wonderland by Lewis Carroll 
	Text F
	The Nursery Alice by Lewis Carroll


4.1  Analysis of children’s literature

Table 3: Readability Formulae Calculations and Readability Characteristics 

	Texts
	Flesch Reading

Ease
Score
	Flesch-Kincaid

Grade Level
	Gunning’s

Fog Level

(grade)
	Number

of

Sentences
	Sentence

Average

Length
	Number

of

Words
	Oxford

Book-worm

Stages

	Charles Dickens

A Tale of Two Cities
	86
	4
	7
	141
	12.4 words
	1663
	4

	Frances Burnett

The Secret Garden
	86
	4
	6
	153
	10.0 words
	1633
	4

	Louisa May Allcott

Little Women
	86
	5
	7
	132
	14.1 words
	1667
	4


These texts are cited from the Oxford Bookworms series
.  Texts in this series are all retold or simplified versions limiting the vocabulary level and grammatical structures to a specific level.  To calculate readability scores, I systematically extracted six samples from each text.  These samples consist of two pages from the introductory chapters, two pages in the fifth chapters, and the last two pages.  Readability scores are derived through the use of Grammatik5, which computes the ratings by applying different readability formulae.  
Table 4: Profiles of averages of parameters in text samples

	Text File
	TWO.TXT
	GARDEN.TXT
	LITTLE.TXT

	Sentences
	141
	153
	132

	Frequency of he/his/him/himself
	44
	76
	29

	Frequency of textual anaphora 
	22
	45
	12

	Textual anaphora / all sentences =percentage [=p]
	0.16 
	0.29 
	0.09 

	Average of parameters [=a]
	3.45
	3.60 
	3.25 

	Frequency of she/her/herself
	45
	45
	60

	Frequency of textual anaphora 
	20
	25
	22

	Textual anaphora / all sentences

= percentage [=p]
	0.14 
	0.16 
	0.17 

	Average of parameters [=a]
	3.60
	3.52 
	3.55 

	Frequency of it/its/itself
	25
	17
	17

	Frequency of textual anaphora 
	8
	12
	13

	Textual anaphora / all sentences

= percentage [=p]
	0.06 
	0.08 
	0.10 

	Average of parameters [=a]
	0.5
	0.25 
	0.40 

	Frequency of

 they/their/them/themselves
	15
	9
	13

	Frequency of textual anaphora 
	8
	4
	9

	Textual anaphora / all sentences = percentage [=p]
	0.06 
	0.03 
	0.07 

	Average of parameters [=a]
	1.75
	1.50 
	1.38 


Concordance 1: he, his, him, himself in Text A, (No.1-10 only)


As the painter looked at the gracious and comely form he had so skillfully mirrored in his art, a smile of pleasure passed across his face, and seemed about to linger there.<--S6-->
 

But he suddenly started up, and, closing his eyes, placed his fingers upon the lids, as though he sought to imprison within his brain some curious dream from which he feared he might awake.<--S7-->

Table 5: Analysis of textual anaphora “he” in Text A


Table 6: Averages of parameters for textual anaphora in Text A 


Table 7: Comparison of Text A and Text B

                   

Text A     
Text B        

he/his/him/himself

2.52

3.29

she/her/herself
 

3.64

3.62

it/its/itself


0.47

0.25

they/their/them/themselves
0.79

1.94
Table 8: Comparison of Text C and Text D

                   

Text C     
Text D        

he/his/him/himself

3.39 

3.67

she/her/herself
 

3.26 

3.54

it/its/itself


- 0.10 
     
-0.20

they/their/them/themselves
0.56 

1.17
Table 9: Comparison of Text E and Text F

                   

Text E     
Text F        

averages of parameters
2.62

2.43 

5. Conclusion

The parameter model is best applied to all textual anaphora in an individual text, whereas we have calculated the degree of comprehensibility with regard to a pair of sample texts.  The results, therefore, must be considered relative unlike readability ratings in absolute scores.  It will be our future task to develop an absolute scoring system, and incorporate it into a usable, calculating software.  
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�  Flesch-Kincaid Grade Level and Gunning’s Fog Level represent the grade level which would have to be reached in order to read the text.  Their numbers correspond to the grade in American schools.  The Flesch Reading Ease score is based on a scale 0-100.  Lower scores indicate more difficulty in reading.


�  In this series, original texts are modified, thus making each text easier to ascertain the adequate level for the reader’s linguistic ability.
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