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Analysis of Articles Related STEAM Education
using Network Text Analysis Method

Kim, Bang-hee - Kim, Jinsoo’
(Suji Middle school) - (Korea National University of Education)*

ABSTRACT

This study aims to analyze STEAM-related articles and to look into the trend of research to present
implications for research directions in the future. To achieve the research purpose, the researcher searched by
key words, ‘STEAM’ and ‘Convergence Education’ through the RISS. Subjects of analysis were titles of 181
articles in journal articles and conference papers published from 2011 through 2013. Through an analysis of the
frequency of the texts that appeared in the titles of the papers, key words were selected, the co-occurrence matrix
of the key words was established, and using network maps, degree centrality and betweenness centrality, and
structural equivalence, a network text analysis was carried out. For the analysis, KrKwic, KrTitle, UCINET and
NetMiner Program were used, and the results were as follows: in the result of the text frequency analysis, the
key words appeared in order of ‘program’, ‘development’, ‘base’ and ‘application’. Through the network among
the texts, a network built up with core hubs such as ‘program’, ‘development’, ‘elementary’ and ‘application’
was found, and in the degree centrality analysis, ‘program’, ‘elementary’, ‘development’ and ‘science’ comprised
key issues at a relatively high value, which constituted the pivot of the network. As a result of the structural
equivalence analysis, regarding the types of their respective relations, it was analyzed that there was a similarity
in four clusters such as the development of a program (1), analysis of effects (2) and the establishment of a
theoretical base (1).

Key words : network text analysis, STEAM education, centrality, structural equivalence
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Table 2. The frequency of key words in article’s titles
Rank Word Freq |Rank Word Freq |Rank Word Freq |Rank Word Freq
1 Program 68 | 20 Subject 13 | 39 Environment 7 | 58 Scientific 5
2 Development 67 | 21 Way 12 | 40 Gifted person 7 | 59 Training 5
3 Based 39 | 22 Creative 12 | 41 Search 6 | 60 Instruction material 4
4 Application 35 | 23 Project 11 | 42 Case 6 | 61 Survey 4
5 Using 31 | 24 Curriculum 11 | 43 Information 6 | 62 Emotion 4
6  Research 26 | 25 Topic 10 | 44 Viewpoint 6 | 63 Future 4
7  Centered 25 | 26 Recognition 10 | 45 Fine art 6 | 64 Thinking 4
8  Learning 24 | 27 Arts 10 | 46 Middle school 6 | 65 Characteristic 4
9  Science 22 | 28 Practical arts 10 | 47 Making 6 | 66 Regard 4
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11 Elementary 19 | 30 Model 9 | 49 Training 6 | 68 Korea 4
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13 Effect 17 | 32 Attitude 9 | 51 Literacy 6 | 70 High school 4
14 Elem. school student 16 | 33 Design 8 | 52 Ability 5 | 71 Possibility 4
15 Creativity 16 | 34 Material 8 | 53 SMART 5 | 72 Method 4
16 Robot 14 | 35 Target 8 | 54 Integrated 5 | 73 Convergence 4
17 Teacher 14 | 36 Teaching 8 | 55 Creative 5 | 74 Interest 4
18  Influence 13 | 37 Process 7 | 56 Activity 5 | 75 SMART learning 4
19 Elem. school 13 | 38  Unit 7 | 57 Student 5
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Fig. 1. Network map among core key words (Connect density over 5)
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Table 3. Network of key words by years

Year Network type

2011

2012

2013
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Table 4. Centrality value of key words

Rank Word c]e;etileiiy Word Bzzzearllint;ss
1 Program 387.000 Program 166.119
2 Elementary 351.000 Development 110.343
3 Development 343.000 Elementary 100.345
4 Science 223.000 Research 87.084
5  Application 216.000  Application 78.638
6  Learner 195.000  Centered 72.471
7  Using 194.000 Learning 66.651
8  Learning 185.000 Instruction 64.943
9 Centered 184.000  Analysis 61.154
10  Effect 174.000  Creativity 60.723
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