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Concept maps are two-dimensional visual tools providing the definition of the
relationships between the concepts in a certain subject area. Although various
studies indicate that the graphical display of information has a positive contribution
to the process of learning, the creation of concept maps in contents especially with
a high text density brings some difficulties with it. It is observed that since studies
are conducted on the automatic creation of concept maps for the purpose of
overcoming these difficulties, but the algorithms used in these kinds of studies are
generally developed according to the language structure, the products introduced do
not adjust to the language structure of Turkish. From this viewpoint, a web-based
application was developed for the creation of concept maps for Turkish texts by
using the term frequency and inverse document frequency algorithms and the
application developed was published at www.kavramharitasiolustur.com. The
concept maps created by the application can be downloaded in a format that can be
used directly in web-based learning environments.
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Kavram haritalari, belirli bir konu alaninda bulunan kavramlar arasindaki iliskilerin
tanimlanmasint saglayan iki boyutlu gorsel araclardir. Bilgilerin grafiksel olarak
gosteriminin  §grenme siirecine olumlu yonde katkisinin bulundugu ¢esitli
aragtirmalarda belirtilmesine karsin, Ozellikle metin yogunlugu yiiksek olan
iceriklerde kavram haritalarinin  olusturulmasi beraberinde bazi giigliikleri
getirmektedir. Bu giicliiklerin {istesinden gelmek amaciyla, kavram haritalarinin
otomatik olusturulmasina yonelik arastirmalarin gerceklestirildigi, ancak bu tiir
caligmalarda kullanilan algoritmalar genellikle dil yapisma 6zel olarak
gelistirildiginden ortaya konan ftriinlerin Tiirkge dil yapisi ile uyum gostermedigi
goriilmektedir. Bu noktadan hareketle bu arastirmada, terim frekansi ve devrik
dokiiman frekansi algoritmalar1 kullanilarak Tiirk¢e metinler i¢in kavram haritalarmin
olusturulmasina yonelik web tabanli bir uygulama gelistirilmis ve gelistirilen
uygulama www.kavramharitasiolustur.com adresinden yaymlanmistir. Uygulama
araciligryla olusturulan kavram haritalari, web tabanli 6grenme ortamlarinda dogrudan
kullanilabilecek formatta indirilebilmektedir.
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Automatic Creation of Concept Maps

Introduction

Concept maps can be defined as a visual presentation of information in a certain area using textual and graphical
elements (Novak, 1990). In these maps, there are labels of the relationships between the nodes. For instance, the
label between the two nodes in the form of Turkey and Ankara should have a feature that can characterize the
relationship between these two concepts. In this case, the relationship expression between these two concepts can
be "the capital”. Then, the expression of "Ankara is the capital of Turkey." can be stated in this part of the concept
map.

The knowledge maps, which were firstly stated by Holley and Dansereau (1984), are created for the purpose
of expressing the concepts such as concept maps and the relationships between them. The difference between the
knowledge map and concept map is derived from the relationships defined between the nodes. Asit is stated above,
although the expressions between nodes in the concept maps are certain expressions with a supplementary nature,

these relationships in knowledge maps have special expressions such as "example”, "part”, and sometimes these
expressions can be shown by abbreviations.

Graphical displays can be preferred as learning materials in cases when table of contents or index list is
inadequate, it is necessary to acquire basic concepts of a subject in a short time and the relationship between
concepts in complex issues should be comprehended, as well as the realization of effective learning (Lee & Segev,
2012). In hypermedia, concept maps can be used to support the mental structuring of knowledge and to guide
students during navigation (Amadieu & Salmeron, 2014). It is stated in many studies that the use of concept maps
positively contributes to learning (Nesbit & Adesope, 2006; Horton, ve digerleri, 1993) but many difficulties are
encountered in creating these maps. The most important of these difficulties are (McNeese & Ayoub, 2011):

1. Domain expert level: It is the level of expertise of the person who will prepare the map about the subject
for which concept map will be prepared.

2. Smooth designing of the scheme: It is the designing of the concept map to be prepared to provide a quick
understanding of it.

3. Integration of Maps: It is the integration of concept maps developed by different experts.

4. Reduction of visual complexity: It is to simply specify the important concepts and the relationships
between them in the prepared concept map.

There are studies on the automatic creation of concept maps and the efficiency of created concept maps to
overcome these difficulties in creating concept maps (Tseng, Sue, Su, Weng, & Tsai, 2007; Bai & Chen, 2008;
Chen, Wei, & Chen, 2008; Lee, Lee, & Leu, 2009; Lee & Segev, 2012; Watthananon & Mingkhwan, 2012; Arbizu,
2014; Lee, Park, & Yoon, 2015). When automatic creation studies are examined, it is observed that these studies
are usually carried out for English texts. In particular, it is important to develop an application for the automatic
creation of concept maps in order to analyze Turkish texts, to reveal important concepts of a certain subject area
and the relations between these concepts, and to spread the use of concept maps in online learning environments.
Besides, it is thought that the outputs produced by the developed application will provide great convenience in the
examination of the effect of concept maps in different contexts. From this viewpoint, in this study, an application
was developed for the automatic creation of concept maps in Turkish texts. Within the framework of this purpose,
studies on the automatic creation of concept maps were examined, a method was developed to analyze Turkish
contents, and the application of this developed method was published at www.kavramharitasiolustur.com.

Method
Process of Creating Concept Maps

The following assumptions were created by examining the assumptions determined to create a concept map
using the academic articles of Chen et al. (2008) and the process of creating the knowledge map by Lee and Segev
(2012) while developing the application for automatic creation of the concept map:

1. Aterm which is frequently used in a document is an important concept.
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2. The presence of two concepts in a document indicates that there is a relationship between these two
concepts.

3. The high frequency of the presence of two concepts in a sentence indicates that the relationship between
these two concepts is high.

4. The close use of two concepts in a sentence indicates that the relationship between these two concepts is

high.

The following steps were followed for the automatic creation of the concept map by taking into consideration
the assumptions mentioned above:

1.

Detection of word roots: At this step, the roots of the derived words such as "araba (car), arabaya (to the
car), arabanin (of the car), arabaci (car-man)” used in the document are detected. Thus, the derived words
are provided to be calculated under a single root while calculating the significance values of the concepts.
The morphological analysis component of the application of ITU Turkish Natural Language Processing
Software Chain (Sahin, Sulubacak, & Eryigit, 2013; Eryigit, 2014) was used to detect the word roots in
the developed application. The texts included in the files in index uploaded by the user are sent to the
application in the form of sentences, and the root of the word is determined by separating the responses
coming from the application. The text with the shortest letter length is taken as a basis for the words that
are detected by the application to possibly have more than one word roots. For instance, the words of
“toplum” (society) and “toplu” (collective) are specified as the root for the word "toplum" (society) by the
application. At this point, the expression of “toplu” (collective) is taken as a basis as the word root since
the number of letters of the word “toplu” (collective) is less compared to the number of letters of the word
“toplum” (society). After determining the word roots, sentence cleaning is performed.

Sentence cleaning process: At this step, the words such as “ve, veya, ki, gibi, de, ol, bu, dolay1, bircok”
("and, or, that, like, also, be, this, because of, many") included in the sentence are removed from the
sentence. In this way, the elimination of the words that are frequently used in the text document but are
not important for the subject is performed. A word cancellation module was added to the application as
there is no certainty about the content of the texts uploaded by the users in the developed application.
Along with this module, the words that are not desired to be included in the analysis process can be
determined from among the words in the sentence, and thus more meaningful results can be obtained.

Determination of concept weights: After determining the word roots, concept weight values are
determined to detect the significance of the words determined. The term frequency / inverted document
frequency (TF/IDF) algorithm developed by Salton and Buckley (1988) and proposed by Pirrone,
Cossentino, Pilato and Rizzo (2003) was used to determine the concept weight values. They proposed that
the TF/IDF algorithm could be used to create a concept map. The term frequency can be expressed as the
usage percentage of a term or concept in the document. The inverted document frequency is a variable
depending on the number of documents containing a term or concept. In other words, while term frequency
expresses the concept frequency, the inverted document frequency expresses the distinctiveness of the
concept. Depending on the TF/IDF algorithm, the term weighting is performed using the formula (1).

Q- tf, log(N/n,)
L) log(N/n, )T

M

% . weight of term k in document i

tf

k. term frequency value of term k in document i

N : total number of documents
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n -
K": number of documents containing term k
t . number of terms

4. Determination of the maximum weight value for the concept: Since each calculated concept will have
different weight values in different documents, the maximum value that the concept weight takes in
different documents at this step is determined as the weight value of the concept.

A( = Max(alk) (2)
Ak : weight value of term k

i weight of term k in document i

After calculating the weight values of the concepts, sorting is performed according to the significance level
along with the correct order of the concepts from big to small according to the calculated values. At the
next step, the relationship values between the concepts will be calculated according to the number of
concepts specified at the beginning.

5. Calculation of the relationship value between concepts: The following method was used for the
calculation of the relationship value between important concepts specified based on the assumption that
"The close use of two concepts in a sentence indicates that the relationship between these two concepts is
high" (Lee & Segev, 2012). In this method, as it is understood from the formula (3), the use of concept
pairs in short sentences leads to the fact that the relationship is higher compared to long sentences.

2
N

e @)

i,j: concept pairs

Rij: relationship value of concepts i and j

m: number of documents

n: number of sentences in the document no. m
Sh: nh sentence

Dm: m™" document

N . .
DnSn - number of words included in mth document and nth sentence

Only the relationship values are indicated in the labels between the concepts as no semantic deduction is
made in the application developed within the scope of the study. Furthermore, the thickness of the joining
lines between the concepts also varies according to the calculated relationship value.

Structure of the Developed Application

Within the scope of the study, a web-based application was developed for the automatic creation of the above-
mentioned concept maps. In the application developed, users were allowed not only to automatically create concept
maps but also to be able to save these maps and download them to their computers. In line with these purposes,
the application consists of the following modules.
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1. User Management: This module is needed to allow users to access the system and gain access to the
concept maps they have created previously. This module consists of user login, user registration and
password retrieval components. The user login screen of the application is presented in Figure 1.

evlen

KAVRAM HARITALARI \

Kavram Haritalari Uygulamasina
Giris Yap

Figure 1. Application login screen

2. Map Creation Module: With this module, users can create the concept map by uploading the compressed
files in zip format containing the files with txt extension to the system. The screen shot of the map creation
module is presented in Figure 2.

kavram haritalari — 0 Seyhmus Aydogdu ~

Harita Olustur

# Harita Olusturma

icerik Dosyasi Dosya Sec | Dosya secilmedi

Anasayfa

Ayarlar

Harita Olustur ©Ornek dosya indirmek igin tiklayiniz.

Sinirlandinlacak Kavram Sayisi

Iptal Edilen Kelimeler

Kavram Haritasini Olustur

Olugturulan Haritalar

Govenli Cllag
Figure 2. Content uploading screen to create a map

In this module, it is also possible to determine the number of concepts to be limited and how many concepts
will be included in the concept map. At this point, sorting is performed according to the concept weight,
which is the largest according to the term weighting algorithm.

3. Cancelled Words Module: With this module, conjunctions, suffixes or the other words in the sentence
that are not intended to be analyzed in the sentence cleaning process determined in the process of creating
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a concept map. The screenshot of the module is presented in Figure 3. Here, it is enough to write the bare
infinitive of the word which is intended to be cancelled to exclude the word from the analysis.

kavram haritalan — o Seyhmus Aydogdu ~

Iptal Edilen Kelimeler

#t [ptal Edilen Kelime Ekleme

Kelime

Ayarlar

Harita Olustur
Iptal Edilen Kelimeler X
o |ptal Edilen Kelime Listesi

Sira Kelime

Olusturulan Haritalar
1 sil
Guvenli Gikis

1 Sil

1 Sil

Figure 3. Canceled words screen

o
o
c
...m

4. Created Maps Module: With this module, users have the option to display, download and delete the
concept maps they have created previously. The screenshot of the created maps module is presented in
Figure 4.

kavram haritalan — 0 Seyhmus Aydogdu ~

Olusturulan Haritalar

o Olusturulan Harita Listesi

Sira Olusturma Tarihi islemler

1 2017-01-03 14:34:39 o ETTTS & indir m

Harita Olustur

Iptal Edilen Kelimeler

Olusturulan Haritalar

Guvenli Cikis

Figure 4. Created maps screen

The display of a created concept map is as shown in Figure 5. A concept map which was created with the
contents for the legal field from Wikipedia web page and was limited by 6 concepts is illustrated in this
example.
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r—-__________.-——-top\u
hukuk

\

hukuk

hukuk - kisi

hukuk - toplu

1
__——— tizel
kavram :

Figure 5. A sample concept map view Figure 6. A sample concept map view

When the concept is clicked, the list of the clicked concept with the other concepts is displayed on the

screen (Figure 6). Then, when these relationships are clicked, the texts containing these concepts and the
information of in which file they are located are displayed on the screen (Figure 7).

Kisi ile kastedilen, insanlanin yam sira tizel kisi olarak
nitelendirilen insan veya mal topluluklandir - (1.txt)
Takdir edersiniz ki, bazen kendi kendine tahammul edemeyen

insanin dgunci kisilere hosgarila davranmasi ¢cogu zaman
gigtir - (2.txt)

Figure 7. List of the texts containing the concepts

Thus, the basic concepts of a subject, the relationships between them and the use of these concepts in the
text can be presented to the reader.

Conclusion and Suggestions

In this study, a web-based application was developed for the automatic creation of a concept map by analyzing
Turkish texts in a certain subject area. In the application developed, the steps of detection of word roots, sentence

cleaning, the weighting of concepts and the determination of relationship values between concepts were followed
in the process of creating a concept map.

The morphological analysis component of the application of ITU Turkish Natural Language Processing
Software Chain application developed by Sahin, Sulubacak and Eryigit (2013) and Eryigit (2014) was used to
determine the word roots. In the application, the word with the shortest text length is determined as the word root
for the multiple word roots proposed. To decide the word root by taking into account the semantic use of the word
in the sentence at the next steps may allow for the more accurate creation of the concept map.

The frequency of the concepts is taken as a basis in the method followed in the application which was developed
within the scope of the study. Therefore, the sentences that are not used in the sentence but in which any concept
is specified are excluded from the analysis. In language knowledge, the text integrity is expressed by the concept
of coherence. Ensuring integrity of the relationships between the words is defined as lexical coherence. The types
of ensuring lexical coherence are presented below (Kegik & Uzun, 2003):

e Repetition of a word

Use of different word types derived from the same root

Use of synonyms or near-synonymous words

Use of words involving upper term-low significance relationship
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e  Use of words from the same concept area

The words that are repeated in terms of lexical coherence and different words derived from the same root can
be included within the scope of the analysis as the concept roots are taken into account in the application developed.
In the subsequent studies, it is possible to ensure creating concept maps more effectively by taking into account
the use of words in the field of synonymousness, upper term-low significance and same concept specified in lexical
coherence types.

In the developed application, the concept map is created by analyzing the text files with the txt extension
uploaded by the users. In the study carried out by Chen, Wei and Chen (2008), it was analyzed by text mining
methods in academic articles. In subsequent studies, the files with pdf and doc extension which are commonly
used in electronic media can be processed and Turkish articles in a certain subject area can be analyzed.

Acknowledgments
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Kavram Haritalarinin Otomatik Olusturulmasina Yonelik Web Tabanh
Bir Uygulama Gelistirilmesi

Giris
Kavram haritalar1 (concept maps), belirli bir alandaki bilgilerin metinsel ve grafiksel elemanlar kullanilarak
gorsel olarak sunulmasi seklinde tanimlanabilir (Novak, 1990). Bu haritalarda diigiimler arasinda yer alan iligkilere
ait etiketler bulunmaktadir. Ornegin, Tiirkiye ve Ankara seklinde iki diigiim arasindaki etiket bu iki kavram
arasindaki iligkiyi nitelendirebilecek 6zellikte olmalidir. Bu durumda bu iki kavram arasindaki iliski ifadesi

“bagkentidir” olabilir. Bu durumda kavram haritasinin bu bolimiinde “Ankara, Tiirkiye’nin baskentidir.” ifadesi
belirtilebilir.

[lk olarak Holley ve Dansereau (1984) tarafindan belirtilen bilgi haritalar1 (knowledge maps), kavram haritalari
gibi kavramlar ve bunlar arasindaki iligkilerin belirtilmesi amaciyla olusturulmaktadir. Bilgi haritasi ile kavram
haritas1 arasindaki farklilik, diigiimler arasindaki tanimlanan iliskilerden kaynaklanmaktadir. Yukarida belirtildigi
gibi kavram haritalarinda diigtimler arasindaki ifadeler tamamlayict nitelikte herhangi bir ifade olmasina kargin
bilgi haritalarinda bu iligkiler “Grnek”, “parcas1” gibi 6zel ifadelere sahiptir ve bazen bu ifadeler kisaltmalar ile
gosterilebilir.

Etkili 6grenmenin gergeklesmesinin yanisira igindekiler veya indeks listesinin yetersiz oldugu, kisa zamanda
bir konuya iligkin temel kavramlarin edinilmesi ve karmagik konularda kavramlar arasindaki iliskinin kavranmasi
gerektigi durumlarda grafiksel gosterimler 6grenme materyali olarak tercih edilebilmektedir (Lee & Segev, 2012).
Hiper ortamlarda kavram haritalar1 bilgilerin zihinsel olarak yapilandirilmasini desteklemek ve gezinmede
ogrencilere rehberlik amaciyla kullanilabilir (Amadieu & Salmerén, 2014). Kavram haritalar1 kullanimin
6grenmeye olumlu yonde katkisi oldugu birgok ¢aligmada belirtilmektedir (Nesbit & Adesope, 2006; Horton, ve
digerleri, 1993) fakat bu haritalarin olusturulmasinda birgok zorlukla karsilagilmaktadir. Bu zorluklardan en
onemlileri (McNeese & Ayoub, 2011):

1. Alan uzmam diizeyi: Kavram haritas1 hazirlanacak konuda, haritayr hazirlayacak kisinin uzmanlik
diizeyidir.

2. Semanmn akici sekilde tasarlanmasi: Hazirlanacak kavram haritasinin hizli bir sekilde anlagilmasini
saglayacak sekilde tasarlanmasidir.

3. Haritalarin biitiinlestirilmesi: Farkli uzmanlar tarafindan gelistirilen kavram haritalarinin
biitiinlestirilmesidir.

4. Gorsel karmasikhigin azaltilmasi: Hazirlanan kavram haritasinda 6nemli kavramlar ve aralarindaki
iligkilerin belirtilmesinin sade bir sekilde gergeklestirilmesidir.

Kavram haritast olusturmadaki bu zorluklar1 gidermek amaciyla kavram haritalarinin otomatik olusturulmasina
ve olusturulan kavram haritalarinin verimliligine yonelik arastirmalar bulunmaktadir (Tseng, Sue, Su, Weng, &
Tsai, 2007; Bai & Chen, 2008; Chen, Wei, & Chen, 2008; Lee, Lee, & Leu, 2009; Lee & Segev, 2012;
Watthananon & Mingkhwan, 2012; Arbizu, 2014; Lee, Park, & Yoon, 2015). Otomatik olugturma aragtirmalari
incelendiginde bu arastirmalarin genellikle ingilizce metinlere yonelik gerceklestirildigi goriilmektedir. Ozellikle,
Tiirkce metinlerin analizinin yapilmasi, belirli bir konu alanindaki 6nemli kavramlarin ve bu kavramlar arasindaki
iliskilerin ortaya konulmasi ve ¢evrimigi 6grenme ortamlarinda kavram haritalarinin kullaniminin yayginlagmasi
acisindan kavram haritalarinin otomatik olusturulmasina yonelik bir uygulamanin gelistirilmesi Onem
tasimaktadir. Bunun yani sira, gelistirilen uygulama ile tiretilen ¢iktilarin farkli baglamlarda kavram haritalarinin
etkisinin incelenmesi agisindan biiylik kolaylik saglayacagi diisiiniilmektedir. Bu noktadan hareketle bu
arastirmada Tiirk¢e metinlerde kavram haritalarinin otomatik olusturulmasi amaciyla bir uygulama gelistirilmistir.
Bu amag ¢ercevesinde kavram haritalarinin otomatik olusturulmasina yonelik arastirmalar incelenmis, Tiirkce
igeriklerin analiz edilmesine yonelik bir yontem gelistirilmis ve gelistirilen bu yontemin uygulamasi
www.kavramharitasiolustur.com adresinden yayinlanmustir.

Yontem
Kavram Haritalarinin Olusturulmasi Siireci

Kavram haritasinin otomatik olusturulmasina yonelik uygulama gelistirilirken Chen vd. (2008) tarafindan
akademik makalelerden yararlanarak kavram haritasi olugturmak igin belirlenen varsayimlar ve Lee ve Segev
(2012) tarafindan bilgi haritast olusturma siireci incelenerek asagida belirtilen varsayimlar olusturulmustur:

1. Bir belge igerisinde sik kullanilan bir terim 6nemli bir kavramdir.
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Bir belge igerisinde iki kavramin bulunmasi bu iki kavram arasinda bir iliski oldugunu belirtir.

Bir ciimle igerisinde iki kavramin bulunma sikliginin yiiksek olmasi, bu iki kavram arasindaki iligkinin
yiiksek oldugunu belirtir.

Bir ciimle igerisinde iki kavramin birbirine yakin kullanimi, bu iki kavram arasindaki iliskinin yiiksek
oldugunu belirtir.

Yukarida belirtilen varsayimlar goz 6niinde bulundurularak, kavram haritasinin otomatik olusturulmasi igin
asag1 belirtilen asamalar izlenmistir:
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1.

Kelime koklerinin tespiti: Bu asamada, belge icerisinde kullanilan “araba, arabaya, arabanin, arabaci”
gibi tiiretilmis kelimelerin kokleri tespit edilmektedir. Bu sayede kavramlarin Onem degerleri
hesaplanirken tiiretilmis kelimelerin tek bir kok altinda hesaplanmasi saglanmaktadir. Gelistirilen
uygulamada kelime koklerinin tespit edilmesi amaciyla ITU Tiirkce Dogal Dil isleme Yazilim Zinciri
(Sahin, Sulubacak, & Eryigit, 2013; Eryigit, 2014) uygulamasinin morfolojik analiz bileseninden
yararlanilmigtir. Kullanict tarafindan yiiklenen dizin igerisinde dosyalarda yer alan metinler ciimleler
halinde uygulamaya gonderilmekte ve uygulamadan gelen cevaplar ayristirilarak kelimenin koki
belirlenmektedir. Uygulama tarafindan birden fazla kelime kokii olabilecegi tespit edilen kelimeler igin
harf uzunlugu en kisa metin esas alinmaktadir. Ornegin, “toplum” kelimesi i¢in uygulama tarafindan
“toplum” ve “toplu” kelimeleri kdk olarak belirlenmektedir. Bu noktada “toplu” kelimesinin harf sayis1
“toplum” kelimesinin harf sayisina gore daha az oldugundan kelime kokii olarak “toplu” ifadesi esas
alimmaktadir. Kelime koklerinin belirlenmesinin ardindan climle temizleme islemi gergeklestirilmektedir.

Ciimle temizleme islemi: Bu asamada, ciimle igerisinde bulunan “ve, veya, ki, gibi, de, ol, bu, dolayi,
birgok™ gibi kelimeler ciimle igerisinden temizlenmektedir. Bu sayede metin belgesi igerisinde sik
kullanilan fakat konu agisindan 6nemli olmayan kelimelerin eleme igslemi ger¢eklesmektedir. Gelistirilen
uygulamada kullanicilarin  yiiklemis olduklari metinlerin igerigine iligkin herhangi bir kesinlik
olmadigindan dolay1 uygulamaya kelime iptal etme modiilii eklenmistir. Bu modiil ile ciimle igerisinde
yer alan kelimelerden analiz iglemine dahil edilmesi istenmeyen kelimeler belirlenebilmekte ve bu sayede
daha anlamli sonuglar elde edilebilmektedir.

Kavram agirhklarinin belirlenmesi: Kelime koklerinin belirlenmesinin ardindan belirlenen kelimelerin
Oneminin tespit edilmesi i¢in kavram agirlik degerleri belirlenmektedir. Kavram agirlik degerlerinin
belirlenmesi i¢in Salton ve Buckley (1988) tarafindan gelistirilen ve Pirrone, Cossentino, Pilato ve Rizzo
(2003) tarafindan Onerilen terim frekans / devrik dokiiman frekansi (TF/IDF) algoritmasindan
yararlanilmigtir. TF/IDF algoritmasinin kavram haritasi olusturmak i¢in kullanilabilecegini 6nermislerdir.
Terim frekansi bir terimin veya kavramin belge igerisinde ge¢me yiizdesi olarak ifade edilebilir. Devrik
dokiiman frekansi ise bir terimi veya kavrami iceren dokiiman sayisina bagl bir degiskendir. Baska bir
deyisle terim frekansi kavram sikligini ifade ederken, devrik dokiiman frekansi kavramin ayirt ediciligini
ifade etmektedir. TF/IDF algoritmasina bagli olarak terim agirliklandirma formiil (1) kullanilarak
yapilmaktadir.

a, = tf, log(N/n,)
U2 t,)2[og(N/ n, )P

d;, : k teriminin i dokiimanindaki agirligt

@)

tfik : k teriminin i dokiimanindaki terim frekans degeri
N : toplam dokiiman sayist
N, : k terimini igeren dokiiman sayist

1 : terim sayisi
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4.

Kavram i¢cin maksimum agirhk degerinin belirlenmesi: Hesaplanan her kavram farkli belgelerde farkli
agirlik degerlerine sahip olacagindan bu asamada kavram agirliginin farkli belgelerde aldigi maksimum
deger, kavramin agirlik degeri olarak belirlenir.

A =Max(a) )
Ak : k teriminin agirlik degeri

Q;, =k teriminin i dokiimanindaki agirhg

Kavramlarin agirlik degerlerinin hesaplanmasinin ardindan, hesaplanan degerlere gore kavramlarin
biiyiikten kiiclige dogru siralanmasi ile 6nem derecesine gore siralama gerceklestirilir. Sonraki agamada
baslangigta belirlenen kavram sayist miktarina goére kavramlar arasindaki iligski degerleri hesaplanacaktir.

Kavramlar arasindaki iliski degerinin hesaplanmasi: “Bir climle igerisinde iki kavramin birbirine
yakin kullanimi, bu iki kavram arasindaki iliskinin yiiksek oldugunu belirtir.” varsayimina dayali olarak
belirlenen 6nemli kavramlar arasindaki iliski degerinin hesaplanmasi i¢in asagida belirtilen yontem
kullanilmustir (Lee & Segev, 2012). Bu yontemde formiil (3)’den de anlasilacagi gibi kavram ¢iftlerinin
kisa ctimlelerde kullanimi, uzun ciimlelere gore iliskinin daha yiiksek olmasini beraberinde getirmektedir.

2
LRI,

" ®)
i,j: kavram ¢iftleri

Rij : 1 ve j kavramlarina ait iligki degeri

m: belge sayis1

n: m nolu belgede yer alan ciimle sayisi

Sn: n. ciimle

Dm: m. belge

DnSh : m. belgede ve n. ciimlede yer alan kelime say1st

Arastirma kapsaminda gelistirilen uygulamada anlamsal bir ¢ikarim yapilmadigindan kavramlar
arasindaki etiketlerde sadece iliski degerleri belirtilmektedir. Ayrica kavramlar arasindaki birlestirme
cizgilerinin kalinlig1 da hesaplanan iliski degerine gore degismektedir.

Gelistirilen Uygulamanin Yapisi

Aragtirma kapsaminda yukarida belirtilen kavram haritalarinin otomatik olusturulmasina yonelik web tabanl
bir uygulama gelistirilmistir. Gelistirilen uygulamada kullanicilarin sadece kavram haritasin1 otomatik
olusturmalarina degil ayn1 zamanda bu haritalar1 kaydetmelerine ve bilgisayarlarina indirebilmelerine olanak
saglanmigtir. Bu amagclar dogrultusunda uygulama asagidaki modiillerden olusmaktadir.

1.

Kullanier Yonetimi: Kullanicilarin sisteme giris yapmalar1 ve daha dnce olusturmus olduklar1 kavram
haritalarina erisim saglamalar1 amaciyla bu modiile ihtiya¢ duyulmaktadir. Bu modiil kullanic1 girisi,
kullanic1 kaydi ve sifre hatirlatma bilesenlerinden olusmaktadir. Sekil 1 de uygulamanin kullanici girisi
ekranina yer ver verilmistir.

359



Aydogdu ve Giiyer

360

evlen

KAVRAM HARITALARI

& Kavram Haritalari Uygulamasina
sel

E-posta Sifre

Giris Yap

hukuk

kavram

Sekil 1. Uygulama giris ekrani
Harita Olusturma Modiilii: Bu modiil ile kullanicilar sisteme txt uzantili dosyalar1 igeren zip

formatindaki sikistirilmis dosyalar yiikleyerek kavram haritasini olusturabilmektedirler. Sekil 2 de harita
olusturma modiiliine iliskin ekran goriintiisii verilmistir.

kavram haritalari — 0 Seyhmus Aydogdu ~

Harita Olustur

# Harita Olusturma

icerik Dosyasi Dosya Sec | Dosya secilmedi

Anasayfa
Ayarlar

Harita Olustur ©Ornek dosya indirmek igin tiklayiniz.
Sinirlandinlacak Kavram Sayisi

Iptal Edilen Kelimeler

Kavram Haritasini Olustur

Olugturulan Haritalar

Sekil 2. Harita olusturmak i¢in icerik yiikleme ekrani

Bu modiilde ayrica sinirlandirilacak kavram sayisi ile kavram haritasinda kag tane kavramin yer alacagi
da belirtilebilmektedir. Bu noktada kavram sayis1 sinirlandirilirken terim agirliklandirma algoritmasina
gore en biiyiik olan kavram agirligina gore siralama yapilmaktadir.

iptal Edilen Kelimeler Modiilii: Bu modiil ile kavram haritas1 olusturma siirecinde belirtilen ciimle
temizleme islemindeki baglaclar, ekler veya ciimlede analiz edilmesi istenmeyen diger kelimeler
tanimlanabilmektedir. Sekil 3 de modiiliin ekran goriintiisii verilmistir. Burada iptal edilmek istenen
kelimenin yalin halinin yazilmasi kelimenin analiz disinda tutulmast i¢in yeterlidir.
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kavram haritalan  —

o Seyhmus Aydogdu ~
Iptal Edilen Kelimeler

#t Iptal Edilen Kelime Ekleme

Kelime

Harita Olugtur

 Iptal Edilen Kelime Listesi

iptal Edilen Kelimeler

Sira Kelime Sil
Olusturulan Haritalar

Sekil 3. iptal edilen kelimeler ekram

4. Olusturulan Haritalar Modiilii: Bu modiil ile kullanicilar daha 6nce olusturduklar: kavram haritalarini
goriintiileme, indirme ve silme segeneklerine sahiptir. Sekil 4 de olusturulan haritalar modiiliiniin ekran

o Seyhmus Aydogdu

goriintiisti verilmistir.

kavram haritalan

Olusturulan Haritalar

& Olusturulan Harita Listesi

Ayarlar i
+ islemler

Sira Olusturma Tarihi

1 2017-01-03 14:34:39

Harita Olustur

Iptal Edilen Kelimeler

Olusturulan Haritalar

Sekil 4. Olusturulan haritalar ekrani
Olusturulan bir kavram haritasinin goriintiisic Sekil 5°de goriildiigl gibidir. Bu 6rnekte wikipedia web

sayfasindan hukuk alanina yonelik igeriklerle olusturulan ve 6 kavramla sinirlandirilan bir kavram haritasi
Ornegi verilmistir.
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r_______r____-——top\u
hukluk

\

hukuk

\ hukuk - kisi

hukuk - toplu

__—— tiizel

kavram

Sekil 5. Ornek bir kavram haritasi goriiniimii Sekil 6. Ornek bir kavram haritas1 goriiniimii

Kavram iizerine tiklandiginda tiklanan kavramin diger kavramlar ile olan listesi ekrana gelmektedir (Sekil
6). Daha sonra bu iliskiler {izerine tiklandiginda bu kavramlari igeren metinler ve hangi dosya icerisinde
yer aldig bilgisi ekrana gelmektedir (Sekil 7).

Kisi ile kastedilen, insanlanin yam sira tiizel kigi olarak
nitelendirilen insan veya mal topluluklandir - (1.txt)
Takdir edersiniz ki, bazen kendi kendine tahammiil edemeyen

insanin Ggunci kisilere hosgdrala davranmasi cogu zaman
gigtir - (2.txt)

Sekil 7. Kavramlari igeren metinlerin listesi

Bu sayede, bir konuya iligkin temel kavramlar, bunlar arasindaki iligkiler ve bu kavramlarin metin
igerisinde kullanim1 okuyucuya sunulabilmektedir.

Sonug¢ ve Oneriler

Bu calismada, belirli bir konu alanindaki Tiirkge metinler analiz edilerek kavram haritasinin otomatik
olusturulmasina yonelik web tabanli bir uygulama gelistirilmistir. Gelistirilen uygulamada kavram haritasi
olusturma siirecinde kelime koklerinin tespiti, climle temizlenmesi, kavramlarin agirliklandirilmast ve kavramlar
arasindaki iliski degerlerinin belirlenmesi asamalar1 izlenmistir.

Kelime koklerinin belirlenmesi amaciyla Sahin, Sulubacak ve Eryigit (2013) ve Eryigit (2014) tarafindan
gelistirilen ITU Tiirkce Dogal Dil Isleme Yazilim Zinciri uygulamasinin morfolojik analiz bileseni kullanilmistir.
Uygulamada birden fazla onerilen kelime kokleri i¢in metin uzunlugu en kisa olan kelime, kelime kokii olarak
belirlenmektedir. Sonraki arastirmalarda kelimenin ciimle igerisinde anlamsal kullanimi dikkate alinarak kelime
kokiine karar verilmesi daha dogru kavram haritas olusturulmasini saglayabilir.

Calisma kapsaminda gelistirilen uygulamada izlenen yontemde kavramlarin sikligi esas alinmaktadir. Bu
nedenle, ciimle igerisinde kullanilmayan fakat herhangi bir kavramun belirtildigi climleler analiz disinda
kalmaktadir. Dil bilgisinde metnin biitiinliigi bagdasiklik kavrami ile ifade edilmektedir. Sozciikler arasindaki
iliskiler arasinda biitiinliigiin saglanmasi sozciiksel bagdasiklik olarak tanimlanmaktadir. Sézciiksel bagdasiklig
saglama tiirleri agagida verilmistir (Ke¢ik & Uzun, 2003):

* Bir sozciigiin yinelenmesi

* Ayni1 kokten tiiremis farkli sdzciik tiirlerinin kullanimi
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* Esanlamli veya yakin anlamli sdzctiklerin kullanimi
+  Ust terim-alt anlamlilik iliskisi igeren sozciiklerin kullanimi
* Ayni kavram alanindan sozciiklerin kullanimi

Gelistirilen uygulamada kavram kokleri dikkate alindigindan sézciiksel bagdasiklik agisindan yinelenen
sozciikler ve aynmi kokten tiiretilmis farkli sozciikler analiz kapsamina dahil edilebilmektedir. Sonraki
aragtirmalarda sozciiksel bagdasiklik tiirlerinde belirtilen es anlamlilik, {ist terim-alt anlamlilik ve ayn1 kavram
alanindaki so6zciiklerin kullanimi dikkate alinarak kavram haritalarinin daha etkili bir sekilde olusturulmasi
saglanabilir.

Gelistirilen uygulamada, kullanicilarin yiiklemis olduklar: txt uzantili metin dosyalari analiz edilerek kavram
haritas1 olusturulmaktadir. Chen, Wei ve Chen (2008) tarafindan gerceklestirilen arastirmada akademik
makalelerde metin madenciligi yontemleri ile analiz edilmistir. Sonraki arastirmalarda elektronik ortamlarda
genellikle kullanilan pdf ve doc uzantili dosyalarin islenmesi saglanarak belli bir konu alanindaki Tiirk¢e makaleler
analiz edilebilir.

Tesekkiir ve Bilgilendirme

Bu calisgma “Cevrim i¢i Ogrenme ortamlarinda dijital kavram haritalarinin 6grencilerin basarilarina ve
kaybolmalarina etkisi” baslikli doktora tezinden iiretilmistir.

363



Aydogdu ve Giiyer

References

Amadieu, F., & Salmeron, L. (2014). Concept Maps for Comprehension and Navigation of Hypertexts. In D.
Ifenthaler, & R. Hanewald, Digital Knowledge Maps in Education: Technology-Enhanced Support for
Teachers and Learners (pp. 41-59). New York: Springer Science & Business Media.
doi:http://dx.doi.org/10.1007/978-1-4614-3178-7_3

Arbizu, A. V. (2014). Extracting knowledge from documents to construct concept maps. Doctoral Thesis. Indiana
University.

Bai, S., & Chen, S. (2008). Automatically constructing concept maps based on fuzzy rules for adapting learning
systems. Expert systems with Applications, 35(1), 41-49. doi:https://doi.org/10.1016/j.eswa.2007.06.013

Chen, N., Wei, C., & Chen, H. (2008). Mining e-learning domain concept map from academic articles. Computers
& Education, 50(3), 1009-1021. doi:https://doi.org/10.1016/j.compedu.2006.10.001

Eryigit, G. (2014). ITU Turkish NLP Web Service. Proceedings of the Demonstrations at the 14th Conference.
Gothenburg, Sweden.

Holley, C. D., & Dansereau, D. F. (1984). Spatial learning strategies: Techniques, applications, and related issues.
New York: NY: Academic.

Horton, P. B., McConney, A. A., Gallo, M., Woods, A. L., Senn, G. J., & Hamelin, D. (1993). An investigation of
the effectiveness of concept mapping as an instructional tool. Science Education, 77(1), 95-111.
doi:http://dx.doi.org/10.1002/sce.3730770107

Kegik, I., & Uzun, L. (2003). Tiirkce Yazili ve Sozlii Anlatim. [Turkish Written and Oral Expression] OrEskisehir:
Anadolu Universitesi Yayinlari.

Lee, C., Lee, G., & Leu, Y. (2009). Application of automatically constructed concept map of learning to conceptual
diagnosis of e-learning. Expert Systems with Applications, 36(2), 1675-1684.
doi:https://doi.org/10.1016/j.eswa.2007.11.049

Lee, J.,, & Segev, A. (2012). Knowledge maps for e-learning. Computers & Education, 59(2), 353-364.
doi:https://doi.org/10.1016/j.compedu.2012.01.017

Lee, S., Park, Y., & Yoon, W. C. (2015). Burst analysis for automatic concept map creation with a single document.
Expert Systems with Applications, 42(22), 8817-8829. doi:https://doi.org/10.1016/j.eswa.2015.07.034

McNeese, M. D., & Ayoub, P. J. (2011). Concept mapping in the analysis and design of cognitive systems: A
historical review. In B. M. Moon, R. R. Hoffman, J. D. Novak, & A. J. Caiias, Applied Concept Mapping:
Capturing, Analyzing, and Organizing Knowledge (pp. 47-65). CRC.

Nesbit, J., & Adesope, O. (2006). Learning with concept and knowledge maps: A meta-analysis. Review of
Educational Research, 413-448. doi:http://dx.doi.org/10.3102%2F00346543076003413

Novak, J. D. (1990). Concept maps and vee diagrams: Two metacognitive tools to facilitate meaningful learning.
Instructional Science, 19(1), 29-52. doi:http://dx.doi.org/10.1007/BF00377984

Pirrone, R., Cossentino, M., Pilato, G., & Rizzo, R. (2003). Concept Maps and Course Ontology: a Multilevel
Approach to E-learning. Il Al* 1A Workshop on Al and E-learning, (pp. 23-26).

Salton, G., & Buckley, C. (1988). Term-weighting approaches in automatic text retrieval. Information processing
& management, 24(5), 513-523. doi:https://doi.org/10.1016/0306-4573(88)90021-0

Sahin, M., Sulubacak, U., & Eryigit, G. (2013). Redefinition of Turkish Morphology. Proceedings of the Tenth
Symposium on Natural Language Processing (SNLP-2013). Phuket, Thailand.

Tseng, S., Sue, P., Su, J., Weng, J., & Tsai, W. (2007). A new approach for constructing the concept map.
Computers & Education, 49(3), 691-707. doi:https://doi.org/10.1016/j.compedu.2005.11.020

Watthananon, J., & Mingkhwan, A. (2012). Optimizing knowledge management using knowledge map. Procedia
Engineering, 32, 1169-1177. doi:https://doi.org/10.1016/j.proeng.2012.02.073

364



