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Abstract 

Today there are many specialized ways of data storing and retrieving. Photographs, 

movies, articles and other similar data can be stored in electronic settings. Given that 

such storing provides hugh opportunity, it is called information explosion. Search 

engines scan the related data based on the keywords given by the internet users; based 

on the data gathered by firms they offer sale proposals. There are computer programs 

offer users the related texts via internet; these are also used by websites. Internet users’ 

data through emails, messages shared via social media such as facebook and twitter can 

be analysed for security and terrorist threat purposes. In scientific research there are 

many search engines, including GoPubMed in the field of biomedicine. In short, the 

computer-assisted text analysis has become widespread which provide search 

opportunities using different technological ways and software.  

The data in libraries and in digital settings are mostly in the form of the unstructured 

texts, audio and visual files. These data should be transformed into information for 

researchers. This topic is significant for novice research techniques. Therefore, new 

computer software is needed to analyse these data correctly and systematically.  

In educational research the use of text-, audio- and visual-based data has become 

frequent in recent years. In parallel to this change new techniques have appeared in 

regard to such data. On the other hand, there are different analyses for audio and textual 

data and for visual (film and photographs, etc.).  

The use of text mining has been expanding. For instance, it has been used for customer 

relationship management. Public institutions also use it to reveal fake data. It may 

analyse illness reports, economical reports, and unpublished research. Terrorism, 

aggravated theft, criminal offenses can be traced using text mining technique.  

In text mining uncovering patterns is similar to factor analysis. In this technique 

patterns in texts are uncovered using computers. Similar to the analysis of frequency, 

correlation and significance in qualitative research techniques, the frequency of words 

used in a text and connectedness (correlations and connection) are identified. The other 

goal is to have visual representations of these data. In text analysis it is possible to 

reveal the feelings, views of individuals which can also be done on audio and 

photograph data sets.  

In all scientific research the basic requirements are strong measurement, clean data sets 

which are error free and structured. The reliability of the study results is based on these 

qualities of the data.  

It is thought that text mining will be easier in future, because the Web 3.0 technologies, 

also called semantic web, would analyse texts and objects in internet together with their 
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meaning. In other words, the texts would be put into Internet after the use of text 

mining. Metadata vocabulary groups (ontology), groups of words and concepts (maps) 

will be ready in texts.  

The basic aim of the Web 3.0 technology or semantic web is to make data usable and 

connected information. The Web 3.0 technology would assume the role of assistant that 

knows everything. In present period when search engines are used only websites 

containing the related words are listed.  

When the Web 3.0 technology or semantic web is used, the engines will interpret the 

websites and only related websites will be offered. 

The Web ontology language will be standard and it identifies common vocabulary or 

terminology. The resource description framework (RDF) will be put in files containing 

vocabulary hierarchy and the correlations of the objects. 

Key words: educational research, data mining, text mining, coding, concepts map, 

reliability 

Introduction 

Today it is possible to store and retrieve official and personal data; everyone can store 

photographs, movies and notes in electronic settings. The amount of such data increases 

everyday (some call it “information boom”). Many search engines can scan electronic data 

based on key terms (or based on content); some sales companies also use such data to offer 

“best” sales. Some computer programs provide their clients with textual data collected from 

Internet sources. Such programs are mostly used by sales companies. Today emails, notes on 

facebook and twitter as well as blogs are checked for security purposes. In science 

information-based search engines such as GoPubMed are employed. In short, computer-

assisted text analysis has been used in different fields and various techniques make it possible 

to analyse data. 

Most of the data stored at libraries and digital settings are unstructured texts, voice and 

picture files. Using such data as information for researchers is very significant in terms of 

research methods. Techniques and software are needed to analyse these data correctly and 

systematically. 

Educational research is increasingly based on the textual, audio-visual data. In parallel 

to this development, the needed research techniques have been developed. On the other hand, 

audio and textual data should be simultaneously analysed, but films or photographs should be 

separately taken into consideration.  

Content analysis  

Content analysis is one of the traditional research methods used in social sciences and 

media studies. It may use both qualitative and quantitative data. It has many subcategories, 

including sentence analysis, speech or discourse analysis, thematic analysis, and vocubulary 

analysis. In these techniques the points taken into consideration include the frequency of 

words, word associations, conceptual associations, differential use of concepts by individuals, 

and grouping of words. Following the coding the process called thematic analysis takes place. 

There are three major types of content analysis. The first one is the traditional content analysis 

in which coding categories are extracted from the text. The second one, called directed 
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content analysis, tries to find out codes in accordance with theory or hypotheses and analyses 

these codes.  The third one is summative content analysis which looks for, compares and 

interprets key words (Hsieh & Shannon, 2005). 

Both descriptive and interpretive research designs can be employed. Descriptive 

analysis is mostly used when the data are strictly used. If the data are to be freely interpreted, 

interpretive designs are employed. Content analysis is much more frequently used in 

descriptive designs, while thematic analysis is much more common in interpretive designs. 

Content analysis identifies the codes and thematic analysis produces concepts and themes 

based on these codes and then, interprets them.  

Content analysis is carried out through Excel-based software for the data obtained 

from structured interviews and survey questionnaires. Here frequency and percentages are 

identified and cross tabulation is developed as well as chi-square is calculated to make sound 

interpretations. The data can be presented through graphics.  

Both people and computer can better process and use structured and/or listed 

information. Th examples of the structured data include student records, hospital records, 

bank records, etc. In such information the related data about a person or an event is recorded 

and listed. Information stored in data bases developed through SQL or Access can easily be 

searched,  found, and classified (Akpınar, 2000). It is discussed whether or not the 

information stored in the Excel programs are structured. Such data can be searched in 

different ways to get useful information.  

Computers generally produce “related terms” based on the morphological 

characteristics of words rather than the meaning of words. The textual movement of the 

relations obtained using this way can be presented through graphics.  

Some of the software used for content analysis include Concordance, Crawdad 

Technologies LLC, Diction, General Inquirer, Hamlet II, INTEXT, Leximancer, Minnesota 

Contextual Content Analysis (MCCA), Profiler Plus, PROTAN, SALT Software, PASW Text 

Analytics for Surveys, T-LAB Tools for Text Analysis, TABARI, TACT (Text Analysis 

Computing Tools), Tapor Tools, Text Analysis Tool, Textalyser, Textanz, TextArc, 

TEXTPACK, TextQuest, VBPro, Wordcruncher, WORDij, Wordle, WordStat, Yoshikoder… 

In this field only limited number of texts could be used. However, it is needed to 

examine the different types of texts and audio-based and visual information.  

Data Mining 

Search engines give us many related or unrelated data. However, it is hard to access 

the related ones. Given that such data are not structured, it takes longer time to access the 

related data. This information are of text written in natural sound, visuals or language. It is 

estimated that more than 80% of the computer-based data are unstructured. Numerous firms, 

and institutions has stored their records at electronic settings and become “rich in terms of 

raw data, but poor in terms of having information”. For these firms and institutions it is hard 

to be successful in a competitive market and to maintain their success (Dolgun et. al. 2009).  

Natural language processing (NLP) is particularly hard in terms of semiotics. It is not 

enough to group words. Instead, the prefixes and suffixes attached to the words should be 
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identified as well as the the meaning of the words in certain contexts should be determined. 

All these procedures require the use of much more elaborated techniques. For instance, life 

other words the word “cold” has different semantic relations (it may used to modify the words 

including water, air, behaviour). Therefore, the NLP employs artificial intelligence and 

linguistics as tolls to analyse and understand texts (Shi et. al. 2014). There are computer 

software which can be used in natural language processing.  

The data stored in computers should be processed to use in the analyses. The process 

begins with the extraction of certain words and names to make the text more structural. If it is 

known what we look for in the text and how to evaluate the data, it is possible to employ the 

Information Extraction (IE). Therefore, the IE refers to reveal the textual meaning and to 

make it understandable by computer (Arslan 2011). The IE uses the extraction of names and 

related items (the names of persons, institutions, places, time periods, money amount and 

abbreviations used in the texts) and the relational extraction (connections and disconnections). 

Data mining extracts the information in the text, but it is needed first to make the text 

structural (it is mostly done through text mining). Data mining used for the structural texts has 

several techniques as follows (Şentürk, 2006, Savaş et. al. 2012):  

(1) Classification: the data are decomposed and placed into certain categories. Therefore, 

the relationships among both dependent variables and independent variables are 

examined; at the same time new information can be discovered or constructed. 

(2) Clustering: The data coded are classified in the form of groups and classes and are 

decomposed. There are different clustering algorithms that can be used for different 

data types. Researchers determine which variables would be used as the basis for 

clustering. 

(3) Association rules and sequential patterns: These rules and patterns reveal the 

relationships among the data sets. The elements in the data which are frequently 

repeated forms the association rules. These rules are the most needed information. It 

can be achieved through the data analysis programs based on artificial intelligence. 

Such information can be visualized via certain software. 

In data mining people and computers/software work together. People scan and code 

the data and produce, question and learn the rule sets to the computer (computer-learning 

approach). Then, computers automatically evaluate and classify each newly added data based 

on the rules and patterns. 

Text Mining 

Although text mining appeared in the 1980s, it has improved through technological 

advances. It is also called “text data mining” or  “text analytics” as well as “concept mining” 

and “web mining”.  

Web mining converts unstructured web contents into structured ones and analyses the 

data about websites such as page patterns and web statistics. In such activities generally web 

pattern mining, web content mining and web use mining are employed.  

Text mining is a subpart of the data mining, which deals with the unstructured data, 

which are stored in digital settings in the forms of language, sound and visuals and which are 

available for processing. There is an interactive relationships between text mining and data 
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mining. The structured data obtained from the text mining are evaluated using the models of 

the data mining and the findings are used to analyse the textual structure.  

Text mining is a method used to reveal the meaning of the textual data. Given that 

there is no standard rules in producing texts, computers cannot directly analyse these texts. 

Each text has its own language, meaning and purpose.  

Therefore, text mining deals with the classification of texts as a whole, summarising 

the texts, revealing the representative words and concepts, comparison of similar texts and 

revealing the relationships among texts (Çalış et. al. 2013). However, it is not so easy; 

because meaning of words and hence, texts can indefinitely vary, leading to misconceptions 

of it (Cohen & Hunter, 2008).  

Analysing unstructured data can also be carried out using traditions methods, 

including key terms or local connections (looking for connectives such as and, or), statistical 

or probability-based algorithms, discovering patterns, which are all non-linguistic methods 

(Dolgun et. al. 2009). In other words, first key words and concepts are found in the text, then 

these are grouped under higher categories (i.e., grouping all words related to computer 

hardware under the category of “computer hardware”). On the other hand, based on key terms 

the text can be summarized (for instance, grouping the letters of complaint based on key 

words). Then, the latent patterns can be discovered and models that can make estimations 

about the course of events or the acts of individuals. In fact, one of the goals of data mining is 

to develop predictions based on the connections and rules discovered.  

In text mining the labeling and classification are done suing certain algorithms, which 

are taught to computers. The most frequently used algorithms include Naive Bayes (NB), k-

Nearest Neighbors (kNN) and Support Vector Machine (SVM). However, before using these 

algorithms the vector space of the groups in which textual material would be placed should be 

identified.  

Naive Bayes decomposes emails to uncover spam mails which include the word 

advertisement or similar expressions. The algorithm uses estimation and produces 

classifications based on pre-determined words to group the files. All possibilities are 

evaluated based on the vectors.  

The k Nearest Neighbor (kNN) algorithm is used for classification and regression in 

pattern recognition. In both cases, the input consists of the k closest training examples in the 

feature space. The computer takes the closest three models and classifies the text into the 

related model. When there are more than two groups taught to the computer the Support 

Vector Machine is used to reveal the correct group for the text. 

In using these algorithms there are several points to be taken into consideration:  first 

the text to be analysed with text mining should be carefully chosen and non-textal elements, 

labels and advertisements should be excluded from the text. In recent years texts in Internet 

have been labelled as being a text or visual. It indicates the fact that these texts were 

systematically recorded, but these labels may be modified to analyse the text. The frequency 

of words allows for evaluation, but the frequency of “stopwords” (such as at, the, which) 

should not be taken into consideration. There may be lemmatization in the text. Although the 

co-occurrence–based methods were common once a time, these methods are not no more used 

in the analyses.  Furthermore, these methods have not been seen part of text mining 
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techniques. Now, the most frequently used techniques in the rule-based or knowledge-based 

approaches, statistical or machine-learning approaches. The rule-based or knowledge-based 

approaches search for information clusters and relations and attempt to produce information 

based on word coding patterns. The statistical approaches try to classify texts and sentences 

based on labels. There are conflicts and uncertainty among the relationships of categories due 

to the lexical meaning and symbols. Researcher should reveal information using the patterns 

in the texts or sentences. 

Textual mining has been increasingly employed in many fields. For instance, in order 

to manage customer relations the related information is uncovered and relations are based on 

this information. Patterns in textual data collected by insurance firms and government 

institutions are search for abnormality to identify the fraud possibility. Quality predictions are 

developed based on the analysis of the patient reports, economic reports, published research 

results and other publications. Certain concepts and models are used in order to detect 

terrorism cases, aggravated theft and criminal offenses.  

Pattern discovery in text mining is similar to factor analysis. Similar to thoughtful 

analysis carried out to identify the factors of a scale, the textual patterns should be thoughtful 

analysed by a computer. Similar to semi-processed data on which frequency, relations are 

sought in quantitative, here the word frequencies and connections are determined. One of the 

goals is to obtain visualized forms. In textual analyses several psychological characteristics 

such as emotions, views can also be determined (such studies are also done using sound and 

photograph files). 

Software is employed for interpretation, management of texts and concept extraction 

as well as theory development. This software (for instance, Atlas.ti) could easily handle 

written texts, sound files and visuals, graphical data. There is also software dealing with the 

discourse analysis of patients in the psychotherapy training. There are others such as the 

Ethnograph which analyse interviews, focus group interviews, field notes, diaries, and 

meeting minutes. In short, there is numerous software used in text mining as follows: Angoss, 

Attensity, AUTINDEX, Autonomy, Averbis, Basis Technology (which can perform analysis 

in more than twenty languages), Clarabridge, Complete Discovery Source, Endeca 

Technologies, Expert System S.p.A., FICO Score, General Sentiment, IBM SPSS Text 

Analytics, Intellexer, Inxight, LanguageWare, Language Computer Corporation, Lexalytics, 

LexisNexis, Luminoso, Mathematica, Medallia, Megaputer Intelligence, NetOwl, 

RapidMiner, SAS Text Miner and Teragram, Semantria, Smartlogic – Semaphore, 

STATISTICA Text Miner, Sysomos, Textalytics, WordStat, Xpresso… However, most of 

them are not available for analysis in Turkish language. 

Using text mining in the analysis of scientific studies  

The programs used by scientists to produce indices are part of “text mining”. These 

programs were first used in biology and medicine. They are now used in social sciences. The 

statistical analyses of written materials such as books and articles are called bibliometrics. 

Scientometrics is part of it. It deals with numerical analysis of academic literature, including 

citation and content analysis, measurement of impact factor of scientific journals. These are 

easily and commonly done by automatic algorithms. The impact of the scientific articles are 

measured by the number of citations and there is a citation index called "Web of Science" by 

ISI. These tools measure the popularity of the authors, articles and journals as well as impact 
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factor of each journal. Bibliometrics can also measure such characteristics as the frequency of 

the use of terms and the grammatical and syntactic patterns in texts. In addition to books and 

scientific articles Altmetrics measures the number of downloads of articles, books, videos, of 

covering in social and written media outlets. Informetrics measures the production, 

distribution and use of news. Webometrics measures the popularity of web sites.  

In bibliometrics the frequent techniques include science mapping, which analyses 

conceptual, mental and social structures of research fields (Cobo et. al. 2011). It reflects the 

structure of scientific research. The co-word analysis is used to uncover the conceptual 

structure of documents based on major key terms, while the co-author analysis shows the 

connection between the author and its study, social structures and connection networks. The 

co-occurrence of the words is used to develop matrices and information is produced based on 

the position and relations of words in the texts. The co-citation analysis deals with the studies 

employed the same sources. Science mapping makes it possible to produce relation maps in 

the groupings of scientific research. 

The software that allows for science mapping are as follows: Pajek, UCINET, 

Cytoscape, Bibexcel, CiteSpace II,  CoPalRed, IN-SPIRE, Leydesdorff’s Software, Network 

Workbench Tool, Science of Science (Sci2) Tool, VantagePoint, VOSViewer 

The temporal analyses are used to discover the patterns, trends, seasonality and 

extremes. At the end of each period the characteristics of which frequency is higher are 

determined using the burst detection technique. Geospatial analysis deals with what’s 

happening and what the effects of it are. Visualization techniques (heliocentric maps, 

geometrical models, thematic networks) are determined based on the similarities and 

closeness among items. 

Scientific documents can also be analysed using the co-word analysis techniques (He, 

1999). The impact of the connections among major concepts is measured to reveal the 

conceptual patterns. The co-word analysis deals with the co-citation of the studies cited to 

uncover the pattern mapping of the field. In short, the common concept sets are sought in 

documents. Instead of interrelations of citations, those of key words are analysed. Therefore, 

the conceptual maps characterizing a discipline is revealed. To this end the relations and an 

algorithm were developed. The goal is to reveal the related basic fields and the impact of the 

correlations among terms.  

Given that in text mining both conceptual extradiction and connections among 

concepts are very significant, such studies are called concept mining. It attempts to identify 

concepts based on the words in artifacts. On the other hand, the meanings of the words should 

not be confused each other. It tries to develop hypernomy and meronymy. Concepts are not 

only based on words, but also on the sentential meaning (Puri, 2011). Different controlled 

learning paradigms (classification of new documents based on predetermined and 

computerized categories) and different classification algorithms make it possible to extract the 

concepts in documents and to fast gather millions of data under different categories. 

Upto now the conceptual mining studies mostly have used the WordNet, which is a 

lexical data base (Aydın et. al. 2013). In the WordNet there is a synset, which refers to the 

correlation sets defining the correlations of words. Such correlations include hyponyms, 

synonyms,  antonyms. Of them the most used one in conceptual mining is hypernymy, which 
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refers to the general meaning of a word. In some studies another data set, ConceptNet, is used. 

It looks for physical, social, temporal correlations among words.  

In a study on the Turkish language concerning conceptual mining the clustering 

algorithm was employed. In the study the pre-determined words were grouped and these 

groups were searched in the test documents to identify the concepts. The success of the 

method used in the study was reported to be 51% (Aydın et. al. 2013).  

The Latent Dirichlet Allocation, one of the artificial intelligence algorithms, can also 

be used in extracting concepts from documents. It looks for the other words, which may have 

collocations with key words, to reveal the latent semantic patterns of sentences or text itself 

(Blei et. al. 2003). 

Visualization 

The human brain processes visual information better than it processes text -- so using 

charts, graphs, and design elements, data visualization can help you explain trends and stats 

much more easily. 

Whereas data in text form can be really confusing (not to mention bland), data 

represented in a visual format helps people extract meaning from that data much more quickly 

and easily. You can expose patterns, trends, and correlations that may otherwise go 

undetected. 

The visualization of texts refers to graphics, schemas, flow diagrama and a variety of 

maps and atlases. Using both quantitative and qualitative data the data visualization studies 

employe various technologies (Friendly, 2006). Text mining carries out visualization using 

the tokenizing, stemming, n-gram generation, and word clouds. There are cloud studies in 

vicualization of the data based on the word frequency, and also those studies based on the 

vectoral three-dimension spatial basis. 

Here the significant point is to reveal the frequency of the defining words and how to 

represent them. It is a technique to show the frequency of words in a text and to produce an 

alphabetical index. The order can be based on the frequency instead of alphabetical index. 

The words can be colored or given in big characters according to their frequency. On the 

other hand, in 2002 J. Flanagan began to use a cloud software which shows words in graphics 

based on their frequency. 

The word cloud or tag cloud, which was formerly called text cloud, puts words with 

varying sizes and colors based on the frequencies. It enables to understand the theme of the 

texts with a visual. Labelling cloud makes the labels visuals based on the meaning, frequency 

and other characteristics as well as their correlations with others using statistical techniques 

and mathematical models. It is possible to have a cloud of any book. Clouding also allows for 

noticing the differences of discourses of politicians over time. It can also makes comparisons 

between texts. Therefore, there are various visualization techniques using multi dimensional 

ways (Bilgin&Çamurcu, 2008). 

The data clouds can be employed to process and develop visual analyses of the 

demographical characteristics, exchange data and student records. Visualization is required to 

analyse and make it understandable the huge data sets (Wang et. al. 2015). 
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The collocate clouds can be also used, which indicates the frequency of correlations of 

labels through character size and the correlations through colors. A key term is selected and 

the others following and preceeding it in different texts can be selected, giving a cloud 

(Savaşan&Diri, 2011). 

In label clouds there are some weakness, including no fluency of visuals, ignorance of 

medium and small words, and limitation of evaluation to higher sizes (Hearst, 2008). 

However, label clouds are one of the most influential techniques in visualizing the data 

(Donath, 2002, Hearst &Rosner 2008). 

Wordle, Tagul, Tagxedo, Jason Davies’ Word Cloud Generator, WordSift, WordItOut, 

TagCrowd, Yippy, WordMosaic, AbcYa, VocabGrabber are among the word cloud software. 

Microsoft Excel can also be employed to carry out cloud activities.  

Conclusion 

The efficiency of the scientific measurement can be achieved through the correctness 

of the structured data, which should be free of mistakes. The reliability of the findings is 

directly based on the quality of the data of the study. 

Text mining will be easier in the future, because Web 3.0 technologies, which are also 

called semantic web, will process the texts and objects stored in Internet. Therefore, many 

text mining procedures will be carried out before the placement of the texts into Internet, 

having ontologies, word and conceptual maps.  

The major goal of the semantic web is to develop standards and technologies, 

presenting the well-defined and correlated data, which can be read and understood by 

machines (Arslan 2011).  

The Web 3.0 technology has assumed the role of an assistant who knows many things. 

Now search engines can only give the web sites which cover the key word. However, the 

semantic web will interpret the websites and make it possible for us to access the correct 

websites in a short time.  

The Web ontology language identifies the common and shared vocabulary or 

terminology used as standards. The Resource Description Framework (RDF) will put the 

vocabulary hierarchy and the correlations of objects into files. 
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