Bt &HA], 45¥ 35, pp. 292-303 (2021.12) Jour. Sci. Edu, Vol. 45, No, 3, 292-303 (2021.12)
ISSN : 1225-3944 elSSN : 2733-4074

22} It 7|AL MIAE Ojo|dg S5 243 07| 80] A9

- =1 1x*
QXY - dEst
Pol= 2oy - SR Acst

Analyzing Different Contexts for Energy Terms
through Text Mining of Online Science News Articles

Chi Yeong Oh - Nam-Hwa Kang!*

Muan Haengbok Elementary School - !Korea National University of Education

Abstract : This study identifies the terms frequently used together with energy in online science news
articles and topics of the news reports to find out how the term energy is used in everyday life and to
draw implications for science curriculum and instruction about energy. A total of 2,171 online news
articles in science category published by 11 major newspaper companies in Korea for one year from
March 1, 2018 were selected by using energy as a search term. As a result of natural language
processing, a total of 51,224 sentences consisting of 507,901 words were compiled for analysis. Using the
R program, term frequency analysis, semantic network analysis, and structural topic modeling were
performed. The results show that the terms with exceptionally high frequencies were technology,
research, and development, which reflected the characteristics of news articles that report new findings.
On the other hand, terms used more than once per two articles were industry-related terms (industry,
product, system, production, market) and terms that were sufficiently expected as energy-related terms
such as ‘electricity’ and ‘environment.” Meanwhile, 'sun', 'heat', 'temperature', and 'power generation',
which are frequently used in energy-related science classes, also appeared as terms belonging to the
highest frequency. From a network analysis, two clusters were found including terms related to industry
and technology and terms related to basic science and research. From the analysis of terms paired with
energy, it was also found that terms related to the use of energy such as 'energy efficiency,' 'energy
saving,' and 'energy consumption' were the most frequently used. Out of 16 topics found, four contexts
of energy were drawn including ‘high-tech industry,” ‘industry,” ‘basic science,” and ‘environment and
health.” The results suggest that the introduction of the concept of energy degradation as a starting
point for energy classes can be effective. It also shows the need to introduce high-tech industries or the
context of environment and health into energy learning.

keywords : energy, news article analysis, text mining, semantic network analysis, structural topic model
analysis
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Figure 1. Term network of Online Science News Articles about Energy
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Table 3. Centrality of terms in online science news articles related to energy
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Table 4. Bigram frequency of terms in network of online science news articles related to energy
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Model diagnostics by number of topics
These diagnostics indicate that a good number of topics would be around 16
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Figure 2. Estimated number of topics

=4 FAY O FASS TR
8siol, 2t 2Alo] siFo] HL Boi§ EESIGL.
golS2RE ZA} Sy W Yepyy|
FA%2 Hojsteik(Table 5),
FItel £ FAl B4 Zue gof Wk
HENT A0 Fste) Oz YaTgon], FAl
FAH e $RE ALall onl 8ol Argo
mere cejych BEE 16709 FAE ARG
47 AR, Eele), A (62 A1E, A3, A

A AL SRoUR]), 4 W 7HG4: 7]eHeh A
2. mRojg, ogdhor A5 2L S AU o]
P oAl ¢ 2 HER 7|R(GI)e & V=
(Gl, G2, GA)2& 2o 7}salct

shH, dlzLrt 2 8ol BAst &
E%liow A Sy gord FHuAre @

Al 'G1- Tt = tr2 FA[of| vlsl
02 &otx o5 FAQ oA TrI/go] of
& o] Mol "dgsitt A £d8&0] M =
A AMAEY FAl] 48 2E0] H2 £oj(Highest
Prob)= 2%, 5G, FA}, AULE, 4}, AHd, O]2jjet 2
2 gojgon o2 FAo vlsf| o] FAoet &% &
E0] 52 £0](FREX)E 5G, AF&53Y, 4&}, AODREA]
B, 2%, ARGy, TAICE 44F ALY A7 =
otHA AR Ayto] dojups Wsto] #SE FA 7]

A}7} DPO}-OD:] o]ﬂ— A o JA] &o7} AR Q)

Q
DN
2
2 ]
rlo ru
=
o
r)(

o

%

>

>

>

2o
A%

ol

. AR S

M

xﬂ £z __l_L}\-15] A]—CQ J_]»a:] /*\;(ﬂ 021021 oz K—]j]_l }\]-Q_
WAL R BiEe] glo) oS FAIZE UgEm
AAE ouix] T FIAIA WA e AtdAe
o) molck 7k, Al o® WY FAlk AE, AHS.
Aozl 5 A719 A8T BAY golz PHY FA
2 ouix] vl B FIAIA DyolAe] A7l A
g B Ugol FeAE 7l MolEth Aay
AV ZAlo] ZE ol BT, WA, MY, A7) 5
oz FAA PAY Wate wolECh JIAE UE
& 2 A7) st WY 2 e HYste o
oluixl gol7t ALgEIIoD], EjFgel UAte WA
e Mool 4 71450l waelD g

6371208 GojolAt Golo] Weil UEY
B o)A o‘mw dehdd Ay FAe xast
of ZAOIN EHE0| ¥ Golr B, Tk,

Ol

mo 2 1% = rB u% A \u

571, ¥ :@3:.*3}0:‘051 FREX% %‘Hh, i1,
SR, 7)SHE, 715, BE, skt o &4
ey o oux| TA gl PRIHOR
2ust Wzto] J]atlA ol AgEe mIlck



w
(@n]
(@]
to
ﬁ
of
o}
ol
.EJ,I.'

i) i)
\ ofg obof

hu oo 1o 1 10 @ rfr g
r

[©)

BN o

N
—~

golo] EeE A, ‘WRO§, ‘3 A
Ao FERAA] kot FA] BA o)A
of A2 ekt ofuixl B JlAbelA AR
B Ugol B wWol thRojie & 4 9
of &3 gol5e LA, A, w]E 5 IR
o} B golgia, Wyolg FAlo] 43
oI, Mol . YA & QRS clgo
g

|, ofsto] #IF Bole2 A=, M,
oux|et oAl ALE RFob WAL
AE ZdsHA odx|et A 167H

AL R

dots oA ouA] -

o1 M| 2 H| 235 A= Y

gal Uleel Ze st
S04 oluix] Bol7t Zz 2elA]

FERES

w7t Bage woiEc)

Table 5. Topic groups estimated in the order of frequency (K=16)

-t 20 & A Tt 20 A& T
: =
Agrlgeheset;(l:;rit;r Afo; 5;’3“ Az Highest Prob: HiE{2|, &4
T eeve & = AFE, S, MR, M7z, A7 A2
1 FREX: 5G, 2253, AiE 9 =
ADLEAE| 43f 25 G1) FREX: HHE1EJ, &, M4l (G2)
tf?:,*g-*.'é'o:', Elkl 2 =4, QRHUA|, 4, 7|2}
H 2 HFAH
Highest Prob: #|&, A, H%Tei:ogaliyf of
2 A&, A9, 7Is, 2=, 2H A= 10 F’RI;X' ’EH§|°;,1,ah' = 7| 23t
FREX: of|o1d, ZE, 2HH, (G2) SAITIA 7|BHEl SLt5} (G4)
HU, B, 28, YL '
12, sk
Highest Prob: Efd, &4, Highest Prob: 747f, THeHzl
3 HH, ik Z8, ALH=L A7) “H 11 a5, 2= = Y 7ls raly
FREX: EH%“a*, 2H|, A1, (G2) FREX: &, &=, 144, 24, (G4)
Ay, L™, g, HAE HDF, CHEH, R
Highest Prob: i, Cfst, Highest Prob: &% ZZ,
4 A, Y, =Y, 3= dF5 A 12 =Hg, 8, %3f, Hi', ZH 3
FREX: u5, =HY, H&, ot (G3) FREX: =™ &, 23f, 2, (G3)
S5, UM st SEL, ¥, &3 TEE
Highest Prob: At&, QI7F, Highest Prob: EfQF, Z|L, Efor7
5 st A *c'>*7—.*, HEAT, = A A kst 13 S, F BAM, dd, A4 E;*r
FREX ?_l?_f, ozt 25, Y, (G3) FREX: EfAMM, 3Hd, =HAL (G3)
=, 4=, 0lop7| YA Hd, 2 2EA
Highest Prob: &, A|2h Highest Prob: M&, X|&,
M, 9, —;LEHE*, 8, ALO SHolA, +=, AtM, &, HOle
6 HFO| 2 ('ézb') 14 HFALM ILIEEZ; e
FREX: £&{, QIZ, HIO|Q, FREX: MH £z 0|4,
=, AE 2= 8% A M, 2B, A, LA
Highest Prob: E£%|9l, sHOoSE AlSd
ME| A, B & 0lZ3|s, Hﬁ;‘eSt Pmbx g GAr
7 £0HE, GJOJE|, A|AH Sk NS 15 FRErX, ;Ho;f' szrl';ﬂ 5H0f| L |
FREX: 2239, AH|A (G1) Sl Olah =AiDlar (G3)
olmR| 24H Al SefA0H YA S0IAL
|_|JO_Z|3, 7-|EH: OEI EAI?_rI Zl.-l
IOl & °
Highest Prob: 42}, HFEZ|, Highest Prob: AM|XE, &,
8 A+E, Uk, 2%, 4, 2 NE | 16 HE, F4AL A, 27, 2E =
FREX: EfQUR|, Lil, HFZ | (G3) FREX: HH, NZE, 4, (G4)

22, A=, sfsf, At

AEB A, G, AME, A

’




2afol 1t

Joll

F7|AF B A

V.

my

=2 0
- =

=

|

2 A QPPN ouR goi7t AgEE o)
& ohy] giste] 2etel Wt JlAbg S7Ustol
of HEAZ, B ndd ¥4 7[Yb<S 28l oy
Al o 7)Abol Mg gofo] wle, gof LﬂEHq
71ate] FRE st 710 ALgE o &
A7 78] w2 Eole Ve A4 HEER A=
7oz B X

=

~

>

2

=,

e

Rl

»

a@

oZ =
> 9P

i njo _|°l‘ |¢| A DR P | g ) r{o r

o2
I
2
N
o
oX.
[
M
o
) =2
T -
a)
r
‘W,
. ofo
9
fru
op
- [-_lu:

c 1 E
RAOAE A1 9 )3 weE Solg 7%
U 1 WY fojSo| oFst 7L o|X|g A2 F
olgt Zg aelsigich. g,
gojo] BAoA

OAR] aml

T:]
n}st
&

ouix|9t g ol
oAl £g'S Uz oAl A
53t 2ol oAle) A8 B 8
of5o] 45 o2 1 AE WISl E9ITh 1 3
gzt A UAE EAF oA ALy} B

go5ol9li, oluct AL wlEsz ofux A B
2%l gojSo] ALRE|QC) ofuiA] fojr} ALgEE Ul

2hg WolRt A BAoA 4718 Gejo] 7o] &
QU] AT, AR, TlEmlel, B 9 Ao
2 0|5 waiolA chkst BojSo] AR THEC] AL
o] o] AIE|Qct.

cIEIR B4 A 24 o got Ay
sfollA] 7]Eutel 9 PR Amer opUjet A, B,
80| S04 o] AL L et AE ADlSJUr

F

d

oMY WA ol oAl T Aol ofuix]
8ol Tt eolo] M) HoAE T & us £

*1 Oﬂ]'—lxle ohE 2avt 9
U2 HEirdvt dg 8ol 01]L17<l
SHt= Aoe asagolyt wabA AsolA AAH

ol ATQiut TAT Wwal ohe} ATAIY] et
A& oAl g "ast 9eg walt
g, ouix 2ol ofuixl aujet 2e oy

AME Il 8oj7 Adds] Wol AMSEIt: Aie &
oA 2= v} 2ol o x| A g2Hdegradation)
F = 4tY(dissipation) 788 =AY BRE BEAET
(Kang, 2017; Yoon et al, 2017). StAIS0] UAlofA]
o xlof] sl o] Hst= &o17F o HA] ARgolet=
oAl o|x] I wsIPgoly £4Z oA dat
oAl AREoA AlAlsh= Zlo] mipAdolef= Millar

|42 80 Atgel mzt 307

Ol A e of
27t 9.

A4 BR B4 ANE SAel 4gE 164 Sz
ERY 4 A% ER YR AYo|A ouix] §of
7} AMEHT Q8L HolEC) ol: st 2eolA of
RS O O wes el ANT Bt 9
2 Uehich S3] 4%} Argsigolut wrolelg e
4 71& 2L ostolt myolg S0 zke] AR o

Holt Ayt oS

6 =
o L. | [e]
2 Aste A2 A d9A

2001). 7+, BgolA Argshe "Aw Ork) o2k

o
ol
==
olr
(@]
)
ol
ok
rr
12
)
z
ol
0,
M
A
S
1
N
£
1
el
o g

shu sh5o] ofeolA che ojujz ALgd o o
2 At Aol olelge 38 Jolck wep
A

N
—_

ZQ(Liu & Park 2014)0}131 =2 OE]—TLOﬂ/\i n—}‘”?j
oA oA &oj7} AMEE= A&ol L2jet A+t
7125 Aeg & do

gHd, wstA JidS AR AN HRe waed
defo] gapAlolgts At ZAab JA] A LA 3l
THMoje, Kramer, Ciechanowski, Ellis, Carrillo &
Collazo, 2004). WefA] o] A-LolA A thefet o
Lﬂﬂ ROM *}R ”“E*% A7s] AEdste] oy A

SIS
oz

Oﬂlflxl

Nge oot ol tiet S84 %ﬁiﬁ st&st
+ O =g&o] g Zolt}. oz Te3 g2 2y
2t Atg], Zetdoz F8o] Hof AE7|AtA AREH
= o5 mg & Qe A AY Evr 2
2 QT ERL o|A] WA T|AfollA Z]zups o
ZA9 Heto] zolE= &oj2 ws, e, AE 50
sigeths Ziks o|A] 8- SdolA e 2ol
o] d+E st ARE Alkske 7I9E AT
L7t ltke 2S BoE

A AldE AL Qe 2022 7N wswd =9

=
g
o)l
rc
re
-+
15
iTh
=)
r|r
nk
>,
)
i
1)
%
1)
=]
1 _qo
I

AN =20l oAl B W8 o] dEA



Atgol 7% AARS AAls) B o Ato)x
£28 olux AF Jpdel =olit oux T
raol matElojop o A WS, Mot oA
st ofuix] sh&e] wWeAol Wetat wsaby Aol
o] 9 AR o] 7Este @I AZolA
wej" Wet ek

_101'

O\I

2299

B ATol L AARAA oA Boi7t AL
L ojere grobuy] glstel ekl wet 7)atE
75:]8]- 0101 L«"ETJ:) E_TJJ E_G]E,] H}v] 7]\:1—]&
2830 ouix] T2 7)ako] ALE §ofo] WE, &
HEYS, 7IAte] £AIS BAsC BA] A}
89 AbRLE 2018.3. 156 14710] 22kl akst ¥
of] 714} 5 {7 E el slof 107he] 2 5
IR A G AFE 2,17180|t}. o] 7|AES
Rleto] Azjslol 51224710] 24k 507.90174e]
o2 tlojel2 sttt R Lz 131S H8slol §
of WlE 4 BA 9 olo] UEYI BAS UAISL,
ofuiA] Goi Abgo] Wet RS Sls) PAA| B B
22 BN HE5) JIAe] FA1E £ESI 714
o AHEE §of F WLt G5 B ol 7|
5 AT, R 2 228 Lele J|Ake 4
2 whdg 7102 Uepdeh SHE, 714 28 & 9
o) WIER ALGEl Gojoi 4Te) TR oj(at
AT, AZE, AL Aok AL, B a2
ouix] T golz s s|hE ol

2 e 4y 4

ml

—~

A 4t

n=
)
i
)
g
i
)
oo
2
T
~
Pt
i)
B
o N'E

Jor opo @ Ob 1 30 O g2 O
Q g frrr 2 o
uln
TS
i) o
ol
B o ne
o B
> 1
2
> N
u r2
2N
e}

o

H, Ul S o2
1 i%% u] 23 “oluix] 7]
oluixlo] Abgol] T &

rlr

A

S -
T
H

S

M

o
ofr
o

el

o 167el #rE
el Gojoz D%cs: REIRES
U Ao Uehdet. oulx] AHg T
5] ol ALFETH: Auke oJux] 29
o2 oA AFst AdY =hol Ay
22 AARITE E3 HTAldolt 37
Wt ouix] skl £UT WRAE MolEch B
AolA E2iy 1678 ZAlolA Bol tit ol
A GOl AMEEIE e el oA B 4

L

_Lobo _19,L’
N

01

]_

>
™

1030 od o2 o ~ T oan 2

- ru9
+

}

|
)
O\J

T(:ll‘

Qo] Z8aITH SHySo] stmolAle] ouix] a5t
iR gate BUROR QASH: o £gol d A
olct.

ZAof: o], 7]AF &4, F]AE ofold, 1o Y]

g
EQS £, T EY 29y £

References

Bak, H. (2011). Scientists in the media and
politicization of science-The case of BSE
Controversy in 2008. Discourse 201, 14(2),
27-51.

Baek, Y. M.(2020).
mining using R]. Paju: Hanul.

Berendt B. (2011). Text Mining for News and
Blogs Analysis. In C. Sammut, & G. L
Webb (Eds.), Encyclopedia
Learning  (pp.968-972).

2 o]L25F EIRAE 0fo]y [Text

of Machine

Boston, MA:
Springer.

Blei, D. M., Ng, A. Y., & Jordan, M. I. (2003). Latent
dirichlet allocation.  Journal
Learning Research, 3. 993-1022.

Bunge, M. (2000). Energy: Between physics and

of Machine

metaphysics. Science & Education, 9, 457-

461.
Driver, R., & Millar, R. (Eds.). (1986).

matters. Leeds: University of Leeds.
Jhun, Y. S. (2014). Analysis on content related to

elementary

Energy

energy in curriculum and
textbook: centering on science, social studies,
ethics, and practical arts of the 2007-revised
and the 2009-revised national curriculum. 7he
Korean Society of Energy and Climate Change
Education, 41), 600-611.

Kang, N.-H. (2017). Restructuring energy unit of
high school integrated science curriculum.
Journal of Curriculum and Instruction, 1A1),
87-106.

Lee, S. S. (2016). A study on the application of
topic modeling for the book report text.
Journal of Korean Library and I[nformation
Science Society, 444), 1-18.

Lee, B. & Shin, W. (2012). Analysis of scientific

in a high

terminology presented school

‘science’ textbook and newspaper articles.



2891 U3k J|At MIAE Oo|d g S3f 243t ofuz| 80 Argol mar 303

Journal of Research in Curriculum &
Instruction, 161), 59-73.

Lijnse, P. (1990). Energy between the life-world of

pupils and the world of physics. Science
Education, 745), 571-583.
Liu, X., & Park, M. (2014). Contextual

dimensions of the energy concept and
implications for energy teaching and
learning. In R. F. Chen, A. Eisenkraft, D.
Fortus, J. Krajcik, K. Neumann, ]. Nordine
& A. Scheff (Eds.), Teaching and Learning
of Energy in K-12 FEducation (pp. 175-
186). New York: Springer.

Liu, X., & Ruiz, M. E. (2008). Using data mining
to predict K-12 students’ performance on
large-scale assessment items related to
energy. Journal of Research Iin Science
Teaching, 455), 554-573.

Millar, R. (2014). Towards a research-informed
teaching sequence for energy. In R. F. Chen,
A. Eisenkraft, D. Fortus, J. Krajcik, K.
Neumann, J. Nordine, & A. Scheff (Eds.),
Teaching and Learning of Energy in K - 12
Education (pp. 187-206). New York: Springer.

Ministry of Education. (2015). 2015 7j%& z}&laf
w273 [2015 Revised Science Education

Sejong, Korea: Author.
Retrieved from https://ncic.go.kr

Moje, E. ]J., Kramer, K., Ciechanowski, K., Ellis,
K., Carrillo, R., & Collazo, T. (2004).
Working toward third space in content

Curriculum].

area literacy: An examination of everyday
funds of knowledge and discourse. Reading
Research Quarterly, 391), 38-70.

National Research Council (2012). A framework for
K-12 science education. Washington, DC: The
National Academies Press.

NGSS Lead States (2013). MNext generation science
Standards: For states, by states. Washington,
DC: National Academies Press.

Park, J. K. (2018). Analysis on the content elements
of TEnergy, domains presented in the primary

textbooks  of
Singapore. The Korean Society of Energy and
Climate Change Education, &2), 129-140.

Park, S. B, Jhun, Y. S., & Lee, C. H. (2015). Inquiry
on the change of energy concept through the

science curriculum  and

learning in school. The Korean Society of

Energy and Climate Change Education, X1), 1
=7.

Papadouris, N., & Constantinou, C. P. (2011). A
philosophically informed teaching proposal
on the topic of energy for students aged
11-14. Science & Education, 20(10), 961-
979.

Roberts, M. E., Stewart, B. M., & Tingley, D. (2019).
Stm: An R package for structural topic
models. Journal of Statistical Software, 912).

Shin. A. N. (2019). Keyword and topic analysis on

free  semester policy using big data.

(Unpublished doctoral dissertation). Seoul
National University, Seoul, Korea.
Silge, J. (2021. November 30). Training,

evaluating, and interpreting topic models.
https://juliasilge.com/blog/evaluating-stm/

Solomon, J. (1992). Getting to know about energy:
In school and in society. London, England:
Falmer Press.

Song, Y. W. (2018). Semantics network analysis of
the activation words for ‘Energy' terminology
used by secondary pre-Service science
teachers. New Physics: Sae Mulli, 688), 889~
898.

Watts, D. M. (1983). Some alternative views of
energy. Physics Education, 185), 213-217.
Wiser, M., & Amin, T. (2001). “Is heat hot?”
Inducing conceptual change by integrating
everyday and scientific perspectives on
thermal phenomena. Learning and

Instruction, 11(4-5), 331-355.

Yoon, H. G., & Cheong, Y. W. (2017). Comparison
of the science curricula of Korea, the United
States, England, and Singapore: Focus on the
concept of energy. Journal of the Korean
Association for Science Education, 345), 799-

812.
A AA™ B
2 A 9 (PR ASSL LA
2 et (@ZLANS L L%)



