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Why is it important to comprehend
research trends?

» Trends of research in academic publications represent research
interests, approaches, as well as the shared knowledge of
researchers (Lin et al., 2014).

» Periodic reports of research trends can help science education
researchers understand the recent status in this research field
(Lin et al., 2014).

» Revealing research trends contribute to develop a new research
topics through identitying previously non-researched areas.
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Limitation of Current Studies

 Only focused on frequency
« All of researches were focused on "FREQUENCY" of

e country, research type, research topic, the number of citing, author, and so on.

* These researches could not provide correlations between numerous
keywords.

« Too much labor done by human
« Most of researches of trends were performed by human.

* Due to human limit, the number of analyzed articles was small (under
1,000)



The Purpose of Research

 Developing the methodology to calculating the
correlations of research between journal
articles.

* Applying the methodology to the field of science
education, and examining its results



Research Design

Data Mining

- Transforming article information form unstructured to structured format
(from HTML to Excel)

Data Analysis

- Determine the unit of analysis

- Develop the automatic analysis program using R

Data Visualization
- Determine the format of graph which can visualize effectively

- Visualize information using network graph




Method: (1) Data Mining

» Transforming unstructured data into structured data through
HTML Parsing
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Method: (2) Data Analysis

* Designing analysis algorithm

 Developing computer program
using R

 Developed computer program
process the data which is already
mined.

95 Tlibrary(tm)
96 Tibrary(wordcloud)

98 myCorpus =- Corpus(VectorSource(datafabstract))
a9

100 myCorpus <- Tm_map(myCorpus, stripwhitespace)
101 myCorpus <- tm_map(myCorpus, tolower)

102 myCorpus <- tm_map(myCorpus, removePunctuation)
103 mycorpus <- Tm_map(mycorpus, removeNumbers)

104 #myCorpus <- tm_map(myCorpus, removeWords, stopwords("english"))
105

106 mycCorpus <- tm_map(myCorpus, PlainTextDocument)
107 <

26:13 (Top Level)

Console

€3 Rtudic

Eile Edit Code Wiew Plots  Session Build Debug Tools Help

Q- 2 - =l ool Addins -

37 data mining(dic words),R* (37 data mining{dic words).R
. [J5ource on Save | E ~o Run 1. Source -

53 html.p <- xpathapply(html.raw,”//p",xmlvalue) A
54 html. author =<- xpathApp'Iy_htnﬂ raw,”_ ‘metal@name="citation_author"]", function(x) iconv(xmlGetAttr(
55 htm1. author_institution <- xpathappl tml. raw,"//meta[@iame="citation_author_institution’]", funct
56 html. journal_title =- xpathApp'ijhtm raw,"//metal@name="citation_journal_title’']"”, function(x) ico
57 html.title < xpathapply(html. raw, /meta[@name="citation_title’]", function(x) iconv(xmlGetAttr(x,
58 html.date <- xpathapply(html.raw,"/ rreta[‘inarre—‘C'itat'ion pulﬂ'icat'ion date’]", function(x) iconv(xml
59 htm1.volume <- xpathapply(html. raw /metal@name="citation_volume']", function(x) iconv(xmlGetattr(
60 html.issue < xpathapply(html.raw,"/ rreta[‘inarre— citation_issue’]", function(x) iconv(xmlGetattr(x,
61 html. keywords <- xpathapply(html. raw, f/metal@name="citation_keywords']", function(x) iconv(xmlGeta
62 html.firstpage <- xpathaApply(html.raw, meta[@name="citation_firstpage']", function(x) iconv(xmlGe
63 htm1.lastpage <- xpathapply(html.raw," eta[@name="citation_lastpage’]", function(x) iconv(xmlceta
64
685 author <- paste(html.author, collapse="; ")
66 author_institution <- paste(html. author_institution, collapse="; ")
7 date <- unlistC(html.date)
68 journal_title unlist(html. journal_title)
69 title <- unlistChtml. t-lt'le
7 volume <- unlist(html. vcﬂume_:
7 issue <- unlist(html.issue)
7 keywords - paste (| (html. keywords, collapse="; ")
7 pages <- paste (unTist(html. firstpage),unlist( htm1 lastpage),sep="-")
7
7 (onTine version of rRecord published before inclusion in an issue)
76 A2 2R LHSH el Z2H tHild 2= A"l
77 is.null(volume)) volume <- NA
78 (is.null(issue)) issue <- Na
79 (is.null(unlist(html.firstpage))) pages =-NA
80
81 abstract <- html.p[length(html.p)];
82
83 data <- rbind(data,list(i,author, author_institution, date, journal_title, title, volume, issue, ke
84 T else print("404 ERROR!™)
85 1}
86
7 write.x1sx2(data,file=paste0(journal_title, (" ,start,’-",end, ").x1sx"),encoding="uTF-8")
88
89
a0
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Method: (2) Data Analysis

« Assumed that keywords in research article
has a meaning of research topic. :

D
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» Collecting keywords from mined data to
use keywords as the unit of analysis

* Eliminating the duplicated keywords from
the list.

academic identi

accountabillty
achi

adolescence
adolescents

affective
affordances

achievement gap

academic performance
academically underprepared

acts of authentication
adaptive instruction

Eliminating
Duplicated
keywords

x

african amesican

african-amer

agency

alternative certification
altemative certification program
ahtemative concept
altemative conceptions.

ambition
amount of substance
anagenesis

analogical reasoning




Method: (2) Data Analysis

« Calculating relations between keywords

article 1 article 2 article 3

constructivism
feminism

teacher education
authentic inquiry

constructivism
Citizen science
action research
authentic inquiry

action research
authentic inquiry
curriculum
teacher cognition

» It there are two words(action research, authentic inquiry) in both
article 1 and article 2, these keywords is added 2-point correlation.

* It there aren’t two words(curriculum, constructivism) in one article at
the same time, these keywords isn't added correlation point.



Method: (2) Data Analysis

« Calculating relations between keywords

article 1 article 2 article 3
» constructivism * constructivism
e Citizen science e feminism
e curriculum e teacher education

» teacher cognition

e If there are two words( ) in both
article 1 and article 2, these keywords is added 2-point correlation.

* It there aren’t two words(curriculum, constructivism) in one article at
the same time, these keywords isn't added correlation point.



Method: (2) Data Analysis

« Calculating relations between keywords

article 1 article 2 article 3
e action research
» authentic inquiry * Citizen science  feminism
* action research  teacher education
» teacher cognition « authentic inquiry » authentic inquiry

» It there are two words(action research, authentic inquiry) in both
article 1 and article 2, these keywords is added 2-point correlation.

* It there aren’t two words( | ) in one article at
the same time, these keywords isn't added correlation point.



Method: (3) Data Visualization

» Visualizing data through network graph to show correlation
between keywords effectively.

« A node is a keyword which means "topic” or "terms”, and the size of
node is frequency of appearance.

A edge is correlation between two nodes, and the width of edge is
degree of correlation.




Method: (3) Data Visualization

* 2D Visualization

* 3D Visualization
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Method: (3) Data Visualization

e Eliminating general keywords(node

*General Keyword: the keyword which is commonly used in science

education, but doesn’t have meaningful information about research topic
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Method: (3) Data Visualization

» Criteria of eliminating node

« Keywords that mostly used or nearly used are not meaningful, so these
keywords are eliminated automatically by computer program. (Eliminate
the keyword which appear with a probability of 0.02)

0.02 < P(K,)

» Two keywords that has high correlation between them are integrated
iInto one node. (Integrate the keywords which have a 0.90 correlation)

P(K;|K;) < 0.90

» Limitation: The node is mechanically eliminated or integrated, so it
caused inaccuracy.

* P(K;): Apperence Probability of i — th keyword



Method: (3) Data Visualization

* Done by Researcher

* Most frequently used keywords — i.e. education, science, development —
can not provide meaningful information about research topics, so these
keyword are selectively eliminated.

education, learning, development, curriculum development

« Similar keywords are integrated into one node.

curriculum, curriculum development / learning progression, learning progressions /
Informal, informal science / argument, argumentation / attitude, attitudes /
middle school, middle school science

* Limitation: It depends on subjectivity of researcher.



Results

 Analysis result of IJSE and JRST articles from 2008 to 2015

Figure 1

1)

onceptual change

The most prominent keywords
inquiry, secondary school, middle schoal,
language, classroom

High correlation keywords
language-classroom
Inquiry-curriculum
Diversity-equity
Inquiry-technology
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Results

Figure 2

<~ Figure 3

There is no significant difference
between two network graph.

It may caused a narrow time gap
between them.

If time gap had been broad,

there might have been
significant differences.
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Results

 Analysis result of IJSE or JRST articles from 2008 to 2015
|JSE JRST
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 There are no significant difference between results of JRST and IJZSOE.



Conclusion

* Analysis of research trends can be processed by computer.
SO, huge size of articles can be analyzed automatically.

» Using this methodology in science education,

« Structure of research field in science education can be visualized.

 The most prominent keywords and high correlation keywords can be
revealed.



Limitations of Research

« Some of journals or past journals(before 2007) doesn't have
keywords in their articles, so these journals cannot apply this
keyword-based methodology.

* In order to overcome these limitation, new methodology developed that
“authentic keywords” are extracted from full-text of articles.

« When it is done, there will be significant difference between analysis
graphs of 4 years, and forecasting research trends can be possible.



Limitations of Research

* This research help researchers who want to know about research
trends.

* But it is wondered how this research might contribute to
teaching and learning.



Thank youl!

If you want to get computer programming source codes of this research, please contact me by
email (shga@snu.ac.kr)



