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Abstract

This study analyzed 3,114 articles published in KCI journals and 1,636 articles published in SSCI journals from
2000 to 2019 in order to compare domestic and international research trends of mathematics education using a
topic modeling method. Results indicated that there were 16 similar research topics in domestic and international
mathematics education journals: algebra/algebraic thinking, fraction, function/representation, statistics, geometry,
problem-solving, model/modeling, proof, achievement effect/difference, affective factor, preservice teacher, teaching
practice, textbook/curriculum, task analysis, assessment, and theory. Also, there were 7 distinct research topics in
domestic and international mathematics education journals. Topics such as affective/cognitive domain and research
trends, mathematics concept, class activity, number/operation, creativity/STEAM, proportional reasoning, and
college/technology  were identified from the domestic journals, whereas discourse/interaction, professional
development, identity/equity, child thinking, semiotics/embodied cognition, intervention effect, and design/technology
were the topics identified from the international journals. The topic related to preservice teacher was the most
frequently addressed topic in both domestic and international research. The topic related to in-service teachers’
professional development was the second most popular topic in international research, whereas it was not identified
in domestic research. Domestic research in mathematics education tended to pay attention to the topics concerned
with the mathematical competency, but it focused more on problem-solving and creativity/STEAM than other
mathematical competencies. Rather, international research highlighted the topic related to equity and social justice.
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[Table 1] Prior papers on the analysis of research trends

Author Research papers reviewed
(year) (period)
Ha et al. 383 papers on elementary
(2010) education (2005~2009)
Kwon et al. 124 papers on curriculum
(2011) (2000~2010)
Min, Yoo, & Ko 463 papers on gifted
(2011) education (2000~2010)
Pang & Hwang 90 papers on textbook
(2012) (2006~2011)
Kim et al. 124 papers on curriculum
(2012) (2000~2010)
123 papers on STEAM
Han (2013) program (2011~2013)
Song & Pang 79 papers on teacher
= (2013) knowledge (1999~2012)
3 95 papers on classroom
g | Choetal QO] fnieraction (1994~2013)
o Cho & Kim 103 papers on affective
(2016) aspect (2005~2015)
. 105 papers on problem
Kim (2016) solving (2009~2015)
Kim & Pang 5% papers on elementary
(2017) education (2010~2016)
Tak & Lee 99 papers on statistics
(2017) education (2000~2016)
Han & Kwon 89 papers on early algebra
(2018) (2000~2017)
Sun & Pang 220 papers on teacher
(2019) education (2000~2018)
Pang et al. 4559 papers on mathematics
(2019) education (1963~2019)
108 papers on mathematical
| Byve (01 discourse (1968~2009)
E—D* Bray & 139 papers on integration of
é Tangney (2017) technology (2012~2016)
Z- | Inglis & Foster | 1993 papers on mathematics
2 (2018) education (1968~2015)
Pang & Kim 66 papers on mathematical
(2019) value (1999~2019)
Park & Kim 382 papers on secondary
(2011) education (2005~2009)
Lee & Kim 180 papers on statistics
3 (2015) education (2009~2013)
=3 Pang et al. 138 papers on teacher
(2017) noticing (2010~2017)
Shin & 97 papers on computational
Choi-Koh (2019) thinking (2006 ~2019)
A% ek wAtaSe] A A GA] 20104 =2 #
Alg ol ApFEA R B AE}(Pang et al,, 2019).
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[Table 3] The 16 similar topics in KCI and SSCI journals and top 10 words that characterize each topic

KCI SSCI
topic word (top 10) topic word (top 10)

Algebra and | student, thinking, algebraic, pattern, | Algebra and | student, algebraic, reasoning, algebra,
algebraic algebra, school, expression, sign, algebraic school, level, linear, change,
thinking difficulty, understanding reasoning understanding, pattern

number, fraction, student, unit, fraction,  division,  multiplication,

Fraction understanding, strategy, operation, Fraction number, unit, algorithm, decimal,
part, division, multiplication operation, student, understanding

. function, student, representation, . student, representation, function,

rFeurrlg;gﬁa?%i graph, visual, calculator, concept, rPe‘:UIr]ggeorﬁa?i%?l concept,  understanding, limit,

D understanding, process, linear D definition, image, connection, process

statistical, probability, data, statistics, student, data, statistical, informal,

Statistics and

sample, concept, distribution, student,

Statistics and

thinking, sample, inference, statistics,

probability variability, literacy inference reasoning, literacy
Geometrv and | 2€d figure, spatial, measurement, unit, geometry, spatial, visual, geometric,
measurizyment sense, student, visualization, geometric, Geometry task, ability, space, transformation,
ability geometrical, figure
problem, solving, student, process, problem, student, solving, strategy,
P;E?B%ﬁm ahility, word, error, solution, situation, IZECI)B%relm solution, word, performance, model,
e grade e primary, process
; model, modeling, process, teaching, . model, modeling, process, knowledge,
l\r&)(()ideelhiréd learning, principle, activity, step, I\I/{?g}jeelhirgld student, activity, situation,
situation, theory development, theoretical, structure
proof, geometry, triangle, angle, school, proof, student, argument, example,
Pg%(r)lf]eagi student, construction, theorem, goﬂfmigg argumentation, statement, construction,
g reasoning, statement g reasoning, conjecture, scheme
Achievement | group, student, achievement, effect, | Achievement | student, school, achievement,
effect and class, attitude, ability, difference, effect and difference, level, grade, curriculum, test,
difference experimental, school difference group, effect
. student, factor, school, achievement, . belief, student, interest, experience,
Agecig;]e difference, level, anxiety, attitude, Ag‘z‘;gfe factor, efficacy, ability, effect, value,
efficacy, belief anxiety
teacher, preservice, knowledge, .
Preservice teaching, elementary, program, Preservice teacher, Preservice, knowledge,
teacher school experience, secondary teacher teaching, course, elementary, school,
pedag(;gical ’ ’ secondary, program, pedagogical
. teacher, student, classroom, teaching, . student, teacher, classroom, practice,
’{Jizg}t]ilcneg ir;struction, prglct}ce, development, Il;iaa(égcr]eg class, teaching, lesson, opportunity,
class, instructional, learning video, question
textbook, curriculum, school, textbook,  curriculum, framework,
Tgﬁﬁ%?ﬁufnn d elementary, grad@, unit,  element, Tgﬁ%ﬁﬁd opportunity, Chinese, text, example,
revision, country, difference school, difference, reform
| task, level, student, cognitive, | task, student, error, reasoning, design,
Task analysis | process, justification, demand, | Task analysis | cognitive, demand, response, difficulty,
difficulty, structure, reasoning answer
assessment, item, evaluation, test, assessment, quality, test, instrument,
A:Is]gsistrgglt standard, achievement, school, student, A:igsistrggnt instructional, measure, item, validity,
question, response instruction, response
knowledge, history, subject, structure, . theory, theoretical, framework,
Thﬁ%%r;nd teaching, theory, social, concept, ggz%reecttlﬁ,ael perspective, development, teaching,

development, view

learning, practice, concept, view

Note: The words in bold type indicate common words that appeared from both KCI and SSCI topics.
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[Table 4] The distinct topics in KCI and SSCI journals and top 10 words that characterize each topic

KCI SSCI
topic word (top 10) topic word (top 10)
Affective/cog | domain, affective, competency, cognitive, Discourse and discourse, student, classroom, language,
nitive domain | school, curriculum, trend, country, interaction group, teacher, communication,
and trends international, domestic interaction, dialogue, explanation
3 .+ | concept, student, definition, Co teacher, practice, professional, lesson,
Mdgggrcréd%c‘ﬂ understanding, school, limit, image, gggﬁ‘fgsﬁgﬁ development, teaching, classroom,
D sequence, misconception, teaching D program, video, PD
student, activity, lesson class . cy . . ”
. Lo ’ ’ | Identity and | identity, practice, student, social, critical
Class activity | communication,  elementary,  grade, ! Lo S L !
school, process, learning equity equity, experience, policy, justice, cultural
Number and number, error, operation, Student, child, young, task, addition, number,
operation school, calculation, elementary, addition, | Child thinking | thinking, strategy, subtraction,
D subtraction, property understanding, kindergarten
Creativit program, student, creativity, creative, | Semiotics and | semiotic, activity, gesture, system,
and STE AyM school, ability, thinking, STEAM, embodied interpretation, body, process, cultural,
flexibility, fluency cognition sign, meaning
. student, strategy, grade, reasoning, . skill, group, intervention, effect,
P;ggé)(;[ﬁ%nal ratio, rate, proportional, proportion, Inteerf\;gélttlon performance, control, knowledge, level,
g change, quantity experimental, comparison
College and technology, (;olllllrse, collgge, university, Design and des}llgn,1 issue, learning, dlglt?l,
technology system, _curriculum, student, computer, technology technology, project, principle,
class, science development, process, theoretical
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