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This study aimed to examine research trends related to Natural Language Processing (NLP) in science
education by analyzing 37 domestic and international documents that utilized NLP techniques in the
field of science education from 2011 to September 2023. In particular, the study systematically analyzed
the content, focusing on the main application areas of NLP techniques in science education, the role
of teachers when utilizing NLP techniques, and a comparison of domestic and international perspectives.
The analysis results are as follows: Firstly, it was confirmed that NLP techniques are significantly utilized
in formative assessment, automatic scoring, literature review and classification, and pattern extraction
in science education. Utilizing NLP in formative assessment allows for real-time analysis of students’
learning processes and comprehension, reducing the burden on teachers’ lessons and providing accurate,

effective feedback to students. In automatic scoring, it contributes to the rapid and precise evaluation
of students’ responses. In literature review and classification using NLP, it helps to effectively analyze
the topics and trends of research related to science education and student reports. It also helps to set
future research directions. Utilizing NLP techniques in pattern extraction allows for effective analysis
of commonalities or patterns in students’ thoughts and responses. Secondly, the introduction of NLP
techniques in science education has expanded the role of teachers from mere transmitters of knowledge
to leaders who support and facilitate students’ learning, requiring teachers to continuously develop their
expertise. Thirdly, as domestic research on NLP is focused on literature review and classification, it
is necessary to create an environment conducive to the easy collection of text data to diversify NLP
research in Korea. Based on these analysis results, the study discussed ways to utilize NLP techniques

in science education.
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1 A} E3F 504 o)A} FEQjth 270 S| ElAEES R E O
2 stAY tiek FEE AlLge sk o S8 Fraiﬂbh
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& Shuol A= NLP 7S 7lolshe sk el AlAw], WAF 18
788}, o] 7L )il eSS 2247 o AXeE 4 T TRt
58 HololA E-835lar i Michaud, & McCoy, 2006; Shaik et
al., 2022). NLP 7| Python, Java, R¥} 72 thekst g ey
9Jo}E o]@3ltH(Jockers, & Thalken, 2020; Reese, & Bhatia, 2018;
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2020).
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SR WO E AR AAlEo] 22 FEliiel L3tk eFol| 7]k
gtk &1 Boflxf= HlolEE Askal £ Al A= Tlo]
Ele} 7 7R kK9] o Rot 7F 3‘25_ S goles g
gt} == ofu]z] ¢14] W HIAE FReL 7RS. 2ol SR8 It
SHAAE BT 2HQlof] avpAlelr. v B =7 eja g
2 W2eE ashs 59 SE 7L QltkLantz, 2019).
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Model)
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Fefugo] NLP 7 283k A5 AwEH LSTM HELF,
Doc2Vec, BERT Hdl 59| AlAn); wdElo AL23519ck LSTM YE
A= AFA A RNNY 24 7]187] #AIE sidskr] f1al 7ide]
om, ol Pl A7) AEE AT 5 e mie] Adyp JH

S5 Alofehs of2] APIEE EFTE o] ACIESES MEE A
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kg0l NLP 7198 28e o172 Alwuw of2] 7]o] =
AEdl=d], IFo= A 9Ju] EA(Latent Semantic Analysis,
LSA), 74 t]2lEd| d(Latent Dirichlet Allocation, LDA), n-gram,
Escrito #9193, Python SpaCy, SIDE 5©| th
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o] TP4E ol BAIL} Eo] 7he] elnjd BAS slelat 4 YehLiu
et al., 2014).
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Agste] dilz Jehd EFEE 4%t Odden, Marin, &
Rudolph, 2021).

h-gram ASE TS Fal HAE V) BhE ol ol
Qlo] mulo]ch. no] Zi7jo] uje} o] 50| Bt FobAt, £ ¢
olE|9] AR A& == AT 4= Itk Brown ef al., 1992). o] 7|H

& %)lo] A2t o2 DNA A2 24 %5 tlefet Mol sl
B0 AMEITHChoi, Song, & Nam, 2010).
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= PR TEwS Atk
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QA Q1) B4} o7, olE4 TR 14 5o NLP
Mg Thetg Bl SHI50] HAE SHe B4l
50 Data Aol et ofa|wE HoFsRe B TeE9ickSung
et al., 2021).
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EAOIN FRT HEE Aoia 4 itk E3 GUIS] Sel1el Tl

A2 B8 ARAF Ao BES F7)5l0] SIDEQ] 7|52 sHel 4=
QItiKang et al., 2008).
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Table 1. The status of domestic and international science education research related to natural language processing by year

= =4 SheA =2 5 9] shaA| == 5 Al
2011 0 1 1
2012 0 1 1
2013 0 1 1
2014 0 2 2
2015 0 1 1
2016 0 3 3
2017 0 1 1
2018 2 1 3
2019 0 1 1
2020 2 2 4
2021 3 4 7
2022 5 4 9
2023 1 2 3
%l 13 24 37
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Table 2. The status of domestic and international science education research related to natural language processing by source.

o 5244 5 o

75t 89177 I

skl AL g 1

g g skl I

S S 2 BARAET :

2Eastas 2

ot g 515 %] 5

Axalstas I

The SNU Journal of Education Research 1

CBE—Life Sciences Education 1

EDUCATIONAL ASSESSMENT 1

Educational Measurement: Issues and Practice 1

Frontiers in Education 1

International Journal of Artifcial Intelligence in Education 1

INTERNATIONAL JOURNAL OF SCIENCE EDUCATION 1

Q] SR =8 Journal of Computer Assisted Learning 1

JOURNAL OF RESEARCH IN SCIENCE TEACHING 1

Journal of Research in Science Teaching 1

Journal of Science Education and Technology 9

Journal of the Learning Sciences 1

PHYSICAL REVIEW PHYSICS EDUCATION RESEARCH 3

Science Education 2
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7} P =7} a1, gloJee] Hyfo] EAE 4= 7|0l WAt Algshe =2 7Hel

3he DEwlE AlFslrol= oHr). 18)al NLPE o]-83 o=
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Table 3. Research on utilizing NLP in science education for formative assessment

A AR =) A= NLPE &7t 583
Enhancing writing analytics in science education =2|8} W B]E2|8} ofu] WAFSQ] 7] =4 At gt A&
research with machine learning and natural NLP 7|1} 7|7 852 &-835t0] A9} 7 X4 Alge o]&
1 Wulff er al.(2023) language processing-Formative assessment of Z3f NLP 7|1} 74| h&52 AMESH &2 2 v)&Ee] o8] A
science and non-science preservice teachers’ A}o]Q] Z&Fo| tfst E4%], HA% Wl =2 AREE 4 22
written reflections Hoj=
o] SLAFSo) A et Be] #A) ol ot HEE SHE w4
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Table 10. Domestic Research Trends in NLP
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