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ABSTRACT

Coh-Metrix2.0 is an online text analysis tool developed by the applied linguists in University of Memphis, which can
perform accurate measurement of the readability of the text, vocabulary, syntax, text base and other aspects. It can
be used in various aspects of foreign language teaching and research, such as the choice of reading material,
reading tasks validity and verification. This paper describes the development mativation and application prospects
of the tool, and takes the related project on English reading tasks of Ministry of Education of China as an example
to verify the validity of the tool. This paper also introduced the details of the operation and the application of the
tool.
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INTRODUCTION

Over the last decade, the development of technolgy corpus linguistics research in computer seiesied
progress made it possible to use computer toolsegibanalysis. Coh-Metrix series is one of the wsial tools
jointly developed by experts from the University @Emphis. It is a user-friendly, easy to use onlioels for
analysis of various text features to provide commn conditions. This tool was developed in 2002 an
Coh-Metrix1.0 version launched in 2004 and thesfateersion 2.0 in 2010. The tool can be used tdyaeahe
English text of 200 to 15,000 words and calculatet Wifficulty and cohesion in the language, disseuand
conceptual level according to user needs on qyaatifl accurately to reflect the language readingprehension
psychological factors such as decoding, parsingnaganing construction and so on [1]. The analysssilts can be
stored in various forms, including Text file, Exdié and SPSS files. The tool is in great valuetfe selection of
reading materials, testing efficacy in English iegdtasks. This paper describes the developmemhisftool in
motivation, operation, and variable settings. Basedhe project " Academic Analysis, Feedback angdénce
System for Primary and Secondary Schools " hostedhb Ministry of Education Basic Education Textkoo
Development Center, this paper describes the todsglish reading tasks to verify the validity.

DEVELOPMENT MOTIVATION OF COH-METRIX 2.0

Coh-Metrix stands for Automated Cohesion Metric I[Tés the name suggests, this is a computer platfor the
convergence of the means to measure the textBasgled on cohesion and coherence, an importantréeafuhe
tool is to quantify the various relationships tegict the convergence of text. It can help reateisterpret the text
content of a variety of vocabulary, syntax cluestlsat readers form a coherent mental representaeaders
utilize the existing cohesive devices and languagevledge and skills to build a variety of coherexiationship in
the brain. Therefore, it is the result of a cohererental representation and processing. It can aso that
convergence is the concept of text and cohereatpsychological concept [2]. On the one hand, #nelbpment
motivation of Coh-Metrix system is based on thesgxg text readability study of criticism. On th&her hand, it
comes from the progress of interdisciplinary stadfécholars’ studies found that there are manytstwmings in
forty readability formulas developed to measuretthe, especially the two most commonly used foaauflesch
Reading Ease Score and Flesch-Kincaid Grade I8}eFfrmula are as follows:
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Flesch Reading Ease Score = 206-:85105X ASL—84.6X ASW

Wherein, ASL is the average sentence length, wisiclivided by total number of sentences into thaltoumber of
words of text .ASW is the average syllable per wevhich is divided by the number of words into tbtal number
of syllables. Readability score will run betweear@ 100. The higher is the score, the easier isettteGenerally it
falls between 6 to 70 points.

Flesch Kincaid Grade Level = 0.3 ASL +11.8X ASW—15.59

Wherein, ASL and ASW have the same meaning as alithes formula is to convert Flesch readability foia
which is in hundred percentage point system, imtdg in American schools’ K-12 level, so that teashand
parents of students can make judgments on the ditgaf the text of various materials. For examph text with
8.2 point score indicates that the text is suitdbtegrade eight students to read in the UnitedeStéaverage age
between 12 to 14 years old).

First of all, these scores from readability fornsuldepend on word length in the text, sentence heagtl other
surface characteristics of the language. Too sirapte superficial text may ignore the reader's siivje cognitive

potential. Processing and understanding of thedegends not only on text, sentence length butmls@ on the
reader's background knowledge, language skills @heér cognitive potential. Alderson believes thia¢ two

variables affect the reading are the text and #eader, and artificial separation between the two lead to

distortion of reading research [4]. Some researchelieve that text activation construct and denggiirocess is an
understanding the process of deconstruction frortipiel levels of cognition [5]. Discourse psychoistgKintsch

distinguished surface code, text base and situatiorodel. He believes that the surface code is -wantels and

syntax of the text, for which the reader can ordydhshort-term memory unless these surface codes hanajor

impact on the code-text content. Text base is methisignificance dominant proposition, rather thords and

syntax. Text base also include the establishmenoa#l convergence of simple reasoning, and mencary be

retained for several hours. Situational model é&sdbntent of the text or the microscopic world,tsas that a story
of scenarios include micro-world characters, scamesemotions established on the text. Therefexghase is built
up by readers based on factors such text domitemacteristics, personal background knowledge aading goals
interactive. Text base lasts in memory for sevdeals, months, even years. Accordingly, readersétstdnding of
the text depends not only on the surface code efitiguistic features of decoding, but also, toreater extent,
depends on the reader library text processing aedesmodes. Although the surface characteristitheofext can
predict its readability, but it should be seenmaiteractive activity between text readability armynitive potential.
Measurement of the surface features of the texd doeensure complete understanding of the text.

Second, this readability formula cannot fully reivi whole picture of cohesion and coherence efdxt. Studies
have shown that a better connected text will bg tmsinderstand. It may be considered that scdresaglability of
such text should be high, but it is not the cadeer@ is sufficient evidence that when comparingebbetonnected
sentences with poor connected sentences, the fattethe same or lower than scores than the foirmkimcaid
readability formulas, but is more difficult to undtand. Thus, the average length of the sentertt¢h@nnumber of
syllables is not enough to accurately predict tlobhecence and understanding of the text. In additibe
development of interdisciplinary made the updated tnalysis tools possible, including computeguiistics,
corpus linguistics, the information research, imation retrieval and discourse processing and $6].omhese
studies have made in-depth discussions on cogrmtiveessing and handling text from multiple discigs, which
has been far beyond the surface features of tleangs, and provided a more accurate predictioth®consistency
of the text.

OPERATION OF COH- METRIX2.0

Coh-Metrix is an online analysis tool for acadenmesearch and non-commercial study. Its website is
http://cohmetrix.memphis.edu/cohmetrixpr/index.htiisers can click on the site; go to Coh-Metrix sith of the
Department of Psychology at the University of Meispl$ince the latest online version is 2.0, focusiisbe on

the use of this version.

First, a user registration. User's personal infaionais sent, and then the site will automaticand the user a
password. The user name is usually the name ottiistered user. (See Figure 1)
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User | |
Name
Password | | [[Login ]

; Change Retrieve
Sign up Password Password

Figure1: User interfacefor login

In Figure 1, "Sign up" is used to register. Upogisgation, the user name may be virtual, but tladbox provided
must be true, otherwise it is impossible to knowrypassword. User name for login and password eaosed
continuously, without having to re-register. Theree the user interface (see Fig. 2).

Title| |
Genre ‘ Science _V|
Source| |
Job
LSA
Space

‘ CollegelLevel _V|

Data Viewer

[ Reset ]

Figure2: User interfacefor online operation

In order to analysis the test, the user can phstéeit directly from the source text, or manuglfye it. When this is
done, click the “Submit”, and then the backgroumdgpam run the analysis. Generally, after a fewosds, the

output will be presented in the right side if tlogegn in the form of a table. Users can downloatistore the results
of the analysis. Table 1 shows an example of theltref text analysis.

APPLICATION OF COH- METRIX2.0AND DATAANALYSIS

The English subject examination in “Academic AndédysFeedback and Guidance System for Primary and
Secondary Schools” is based on curriculum standar@nglish Grade Four (junior high school studentgrade
eight). The aim of this project is test studentsidemic level [7].
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Table 1: Output of part of thetext analysisresultsin alongitudinal way

5 [LsASpace  [LSASpace |CollegeLevel| CollegeLevel|CollegeLevel  CollegeLevel LSASpace

No.|[Description ~ [Measure ] Text 1| Text 2| Text 3| Text 4 [Full description
: : Orlando Low|Orlando High| HeatLow| Heat High|..
F R Eare ‘ Cohesion Cohesion|  Cohesion Cohesion s
2 [Genre (Genre | Narrative|]  Narrative | Science | Science |Genre
3 [Source 'Source | Coh-Metrix| Coh-Metrix| Coh-Metrix| Coh-Metrix|Source
4 [JobCode JobCode ] helc | helc| helc| helc [JTobCode
|
|

6 [Date Date 2006-07-06| 2006-07-06| 2006-07-06| 2006-07-06 Date
Incidence of
7 |Causal content CAUSVP 40 56.777 89.109 88 29 [causal verbs,
links, and
particles
Ratio of causal
g [Causal CAUSC 0e2 1.909 0.194 0.308 [pAtticles to
cohesion causal verbs (cp
divided by cv+1)
Pos. additive : Incidence of
9 —— .~ |CONADpi 15.556 20.147 9.901 17.274 |positive additive
connectives :
connectives

To ensure the validity, scope of inspection inchiddl the English reading tasks since 2005. Ther#igal
framework of English tests in reading tasks isangulation, which has two basic premises and aptans.

1. English textbooks for eighth-graders are follogvihe relevant requirements of English curricustandards of
grade four, and the language difficulty is to mibet overall target population. This is a basic psemNow all the
public offering Junior English textbooks are basedthe relevant requirements of "English Curricul8tandard"
(trial version).

2. If the reading tasks in these English teste®ghed in accordance with the relevant requiresnehgrade four,

the text feature of the reading material should matssignificantly different correspond with texatures used by
students. That is to say, the language difficultythe reading tasks should be in line with the ¢angopulation.

Therefore, in order to prove the above hypotherid demonstrate the effectiveness of reading tasiq end

information collection must be done.

Firstly, bring together all reading texts, and thebel them according to the genre of the textl{sas narrative,
expository) and topics (such as school life, celtand customs). Secondly, draw samples from thehiteg
materials. Topics should be closely related tostiuelent's personal, family and school life, ancuhinclude daily
life, hobbies, customs and cultural aspects ofnegietopics. To ensure comparability and accuratapesison,
reading materials of different genres and authoes selected. The results showed that, 28 textshéntésts
(accounted for 66% of the total text) were founthwihe same genre and topic text in textbooks.

After completing the above steps, we use the CotrikB0 tool to measure the above two sets of textables.
Coh-Metrix2.0 has 60 variables, which can be rougtiivided into six categories: (1) basic identifioa

information; (2) readability index; (3) the basiccabulary and text information; (4) syntax inde) (efers to the
semantic index; (6) the profile dimensions.

(1)Basic identification information, which is theformation for registration or selection in Figigincluding the
"Title" "Genre" "Source" "Job code" "LSA Space" asmlon.

(2)Readability indexes. There are two, namely the formulas: Flesch readability formula and Fle$Ghcaid
grade level formula. The calculation of the lengftsentence and word in the two formulas is base€CBLEX
corpus database. The database contains 17.9 mitiods corpus of COBUILD Corpus 1991 edition, ofieth100
million were spoken English corpus, and the otbemfritten materials.

(3)The basic vocabulary and text information, whintlude a total of 14 variables. It includes ba=icnting, word
frequency, degree of physical vocabulary, verbsramdchs Hyponymy.
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(4)Syntax index of 22 variables are used to meatheecomplexity of the text syntax, syntactic catégs and
syntactic composition and specific constituents. general, the more complex sentence structure,nibee
embedded components contains. The high the stalctansity, the more complexity the cognition igl aifficult to

understand. There are three ways for measurin@stytitcomplexity. @ Calculate the average number of qualifiers
of noun phrases, including adjectives, adverbslifipra defining the center of the word@Calculate the average
level component of each sentence. That is to aleuhe number verb phrase in a complex senteremgube
different verb phrase control different number afrds in a speech®In a complex structure, the calculated
number of words in front of the main verb clausecduse that the different number of words will hampact on
readers’ memory. Syntax index includ@components of parts of speea® pronouns, signs of class and form

and ratio of personal pronouns and no@sll kinds of conjunctions indicating progressivieyd, logic, cause and
effect and other cohesion and relations.

(5)Coreference and semantic index with a total @fvariables. Coreference means that nouns, pronaunsmun
phrases are used to refer to another componentar8enndex is the similarity of a sentence or gaaph to others

in semantic or conceptual aspects, which was divicido three cases® Anaphora, including the neighbor
sentence anaphora, and anaphora with more thanséméences@Same referent, including full nouns same

referent, stem same referent &&.Latent semantic analysis, including adjacent sem® all sentences and
paragraphs semantic analysis.

(6)Text base dimension refers to the contents eftéixt or the creation of microscopic world, withagal of six
variables, which are divided into four categori€®. Causal dimension, which is used more in scienag an

technology text analysis. It is mainly based on\tf@rldNet database [8]@ Object dimensions is more used for
the story or narrative passages, suitable foriadiindividual to perform certain actions in orderachieve certain

purposes of analysig® Time dimension is used for texts with a varietytalfle time as cohesive method®.
Spatial dimensions are used for texts with a waeéspatial relationships as cohesive methods.

To ensure the reliability and validity of the stuttye measurement of the text should include feattnom words to
sentences, various dominant features (such asinguanguage units) and recessive trait (such agngpnoun
hyponymy relationship). At the same time, in ordierstudy the operability, 14 variables of 54 valeasbwere
extracted in addition to the basic identifiable;liing Hyponymy readability, the average lengthnoirds, verbs
and nouns and noun phrases defined before syntnticture of word similarity average, average eece length,
structural similarity adjacent syntactic text dfietsentences of the adjacent sentence anaphoracetering
variables in 5 categories. Social statistical safevSPSS is used to perform the T-test for twosteft 14
independent variables of the samples. The redubis in the following table.

Table 2: Satistical result of T test on independent samples from reading textsin examinations and teaching materials

Reading texts in

Reading texts in teaching

: - T Sig.
Variables o examsS = o materlalsS = Df. value | (2-tailed)

Flesch Reading Ease Score 81.22 11.08 84.04 7.03 58.83 0.41
Flesch Kincaid Grade Level 4.43 1.64 4.45 1.66 53 0.03 0.98
average syllable per word 1.36 0.14) 1.30 0.08 53 526lL. 0.14
average sentence length 10.00 2.98 11.68 2.45 53.702 1 0.10
Average sentences in the text 16.27 6.98 16.47 5.01] 53 -0.09 0.93
Hyponymy of nouns 5.18 0.69 16.47 5.01 b3 0.2118 30.8
Hyponymy of verbs 151 0.27 1.53 0.68 53 -0.31 0.7
Occurrence rate of nouns 320.76 32.68 298.64 33.93 53 1.819 0.08
Qualifiers before nouns 0.74 0.21 0.71 0.18 b3 2D.5 0.60
Similarity in sentence structure of adjacent 0.75 0.04 0.77 0.04 53 -1.771 0.08
sentences

Similarity in sentence structure of all sentences 160 0.05 0.14 0.04 53 1.208 0.24
Anaphora of adjacent sentences 0.20] 0.26 0.13 0.03] 53 1.309 0.31
Anaphora of all sentences 0.43 0.22 0.47 0.15 53 .6380 0.53
Thematic contact ratio 0.37 0.21 0.45 0.16 3 ©.21 0.23

Statistical results showed that there was no sggif difference (p> 0.05) between two groups ot i@ the
readability of the text, the average word lengtlypbhymy verbs and nouns and noun phrases beforerigthe
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word average, adjacent syntactic structure simyasll text syntactic structure of sentences snty adjacent

sentence anaphora, etc. It can be concluded thalifficulty of reading text is in line with thaf teaching materials,
which is suitable to the language level of theged9]. In other words, the reading task desigthia project is

effective and achieves the purpose of academis.test

CONCLUSION

From the description, operation and applicatiorfCoh-Metrix2.0, we can see that the tool is used &ge online
tool, which is powerful, user-friendly. It can gie@ accurate measurement on the dominant feattithe text (and
the related convergence, as) and the complexitthefrecessive trait vocabulary, sentence structsgaience
interpersonal relations (and coherence related namaber of variables such as the relationship betweeaning,
sentence or paragraph semantic index). Users cainodiccurate quantitative data to provide scienbisis for
decision making.

There are some drawbacks of Coh-Metrix 2.0. Fifstlpreading comprehension is a complex cognifivecess, in

addition to the variable design tools, readerssisgegies, emotional when they are reading (sscimetivation,

anxiety, etc.). And other factors will affect thederstanding of the text. Secondly, the analyzirg for the type of

the text genre is in broad terms. Apart from thagn has accurate analysis of science and tedwotesearch and
sociological narrative style, but all others ar@ssified into "other" column. When argumentativd aarrative texts
are compared, cognitive processing of the formandse complex [10]. Furthermore, the calculatiorttaf result

data is more complicated to deal with. Regardlésseonumber of variables user selected, the talbshow data of

all 60 variables, which increased the workload. Y¢hmore, these data cannot be used directly. Usansonly

collect these basic data and utilize some othdisgtal software in order to make more scientdied accurate
decision-making.

Coh-Metrix 2.0 is indeed an easy-to-use analysié. id can provide very accurate, comprehensive adttext
feature, and promote more in-depth academic stéitheaext.
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