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Abstract:

Developing students' mathematical thinking is one of the most important objectives of mathematics
education. Mathematical thinking in Indonesia is the focus of this study, which presents the results
of a bibliometric investigation. This study aims to determine the development of mathematical
thinking research publications and the distribution of research publications by type of publication,
research institutes, and scientific journals in Indonesia on the Scopus online database. This study
aims to determine the development of mathematical thinking research publications and the
distribution of research publications by type of publication, research institutes, and scientific
journals in Indonesia on the Scopus online database. This research is quantitative and descriptive.
By collecting data from research on mathematical thinking in Indonesia in scientific journals at
Scopus. Bibliometrics R-tool and BiblioShiny were used in this study. According to the findings of
this bibliometric study, publication on mathematical thinking attained its pinnacle in 2019, marking
the year when it realized its full potential. The publication outcomes are dominated by conference
series journals. Authors submit their work to these journals by attending international conferences.
Research on mathematical thinking is being conducted at Universitas Pendidikan Indonesia at a
higher level than at any other Indonesian university. Furthermore, it is anticipated that future
studies will make use of Bradford's theorem in order to present data that is more accurate for the
purpose of the development of bibliometric studies.
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INTRODUCTION

Mathematical thinking is a set of mental operations made easier by the
students' prior knowledge of mathematics and their eagerness to solve
mathematics problems (Sitorus, 2016). Various heuristic tactics are adapted and
their outcomes are monitored and controlled in a meta-cognitive manner, which
aids in the problem-solving process (Beng & Yunus, 2015). Mathematics education
has a significant role to play in improving students' conceptual understanding, and
one of its most important goals is to foster students' mathematical thinking. It is
possible for pupils to increase the complexity of their ideas through the use of
mathematical thinking (Zeynivandnezhad, Ismail, & Yosuf, 2013).
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When it comes to problem solving, mathematical thinking can be
characterized as employing mathematical approaches or concepts (Uyangor, 2019)
directly or indirectly. Developing students' mathematical thinking is one of the
most important objectives of mathematics education. Mathematical thinking is a
way for pupils to expand their understanding of the intricacies of their thoughts
(Zeynivandnezhad et al., 2013). It has long been a primary goal of mathematics
education to cultivate students' ability to think mathematically (Li, Mok, & Cao,
2019).

The ability of Indonesian students to reason mathematically and solve non-
routine problems reveals that students' mathematical thinking skills are not yet up
to par (Tanujaya, Mumu, & Margono, 2017). This is evident when students attempt
to solve problems that are not routine. The shift in mathematical thought from
thinking "inside the box" to thinking "beyond the box" needs to be taught
beginning in elementary school (Mahmood, 2015; Muthma’innah, Dahlan, &
Suhendra, 2019).

TIMSS 2011 math results showed that Indonesian pupils performed poorly
compared to their peers in ASEAN countries. This circumstance raises questions
regarding the profile of Indonesian mathematics learning, and it has a connection
to the performance on the TIMSS 2011 (Sunawan & Rosjanuardi, 2019; Susongko
& Fatkhurrahman, 2017). Another study indicated that, in order to tackle
mathematical issues more efficiently, a metacognitive process based on suitable
mathematical thinking can be used (Naufal, Atan, Abdullah, & Abu, 2017).

Mathematical thinking has been studied from a variety of perspectives. For
example, particular attention has been paid to defining function in relation to the
process-object and operational-structural distinctions (Shinno, 2018) There are
advantages and disadvantages for each perspective, and a student who is open-
minded is able to adapt to a variety of situations. It's more abstract to take the
structural (object) approach, which implies that mathematical things are "objects"
in the sense that their formal definitions suggest (at the very least symbolically).

Mathematical thinking appears to require a full education, especially for
individuals from Indonesia. Because of this, bibliometric analysis was used to track
the growth of research on mathematical thinking. The bibliometric method of
research has been adopted. In order to better understand how people use
published and unpublished sources of information, bibliometrics is the newest
method. Analyzing written documents quantitatively is called bibliometric studies
(Mishra, Gawde, & Solanki, 2014).

Several previous studies on bibliometric analysis that are relevant to this
study are as follows, research from Coban & Tezci (2022) which reviewed the
literature on mathematical thinking from 545 journal articles published until
January 2021 was examined using bibliometrics. The Vosviewer software checks
the author's most frequently used keywords, bibliographic coupling, and general
citations. Meanwhile, Suharso, Setyowati, & Arifah (2021) examines bibliometrics
in online scientific publications. Using Vosviewer to develop algorithms and
visualization of the Dimension database (Oyewola & Dada, 2022).

This research is focused on bibliometric studies of articles that have been
published through Scopus indexed journals on mathematical thinking from 2012-
2022. This is different from previous studies that used the Dimension database and
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used Vosviewer. This study uses Scopus as a reference database and uses the R

package or R programming language to process data from search results about

mathematical thinking articles. Mathematical thinking in Indonesia is the focus of

this study, which presents the results of a bibliometric investigation. Since the

critical evaluation and synthesis of literature is not provided in this article, this

article is not a review article. The following are some of the questions the

researcher hopes to answer by examining the studies on mathematical thinking.

1. How is the development of research publications on mathematical thinking in
Indonesia on the Scopus online database?

2. How is the distribution of research publications on mathematical thinking in
Indonesia by type of publication, research institutes and scientific journals?

RESEARCH METHODS

A bibliometric study was carried out with the purpose of analyzing the
existing research literature on the subject of mathematical thinking in Indonesia.
The first thing that needs to be done in order to finish a bibliometric study is to
make a complete list of the publications that could potentially be a part of our
sample (Oermann et al, 2008). This is a quantitative descriptive study.
Researchers wish to study the evolution of mathematical thinking research
outcomes in Indonesia, the distribution pattern of publications based on research
affiliations, research topics, and scientific journals in Scopus. Bibliometrix R-tool
and BiblioShiny were utilized in this study for the purposes of data analysis,
reduction, visualization, and mapping respectively. R-Studio was the version of
Bibliometrics that was utilized to do the analysis of the full article mapping (Aria &
Cuccurullo, 2017).

Literature search and data collection

The author began their work by conducting a document search within the
Scopus database. The search string is made up of a mix of compound keywords and
operators that are entered into the search field at the same time. For example, the
keyword AFFILCOUNTRY (Indonesia) KEY was used to conduct a search
("mathematical thinking").

Data extraction, loading, and conversion

Following purification by limiting the country to Indonesia exclusively, 88
data were collected in total. The data is then exported for further study from
Scopus. In addition, Scopus permits researchers to export data to many file
formats, including BibTeX, CSV, Plain Text, and RIS format, among others. In this
study, data were exported in CSV format, allowing importation into bibliophily for
the bibliometrics application (Aria & Cuccurullo, 2017).

Software and analysis for bibliometrics

This study uses the open-source bibliometric R-package software, which
provides bibliometrics capabilities. Aria and Cuccurullo built an R-package in R
(Aria & Cuccurullo, 2017). It contains statistical and scientific mapping algorithms.
The latest version of the bibliometric R-package (2.0 and later) contains a web
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interface application (Biblioshiny) to let non-coders undertake bibliometric
analyses. Biblioshiny may import Scopus or Web of Science data in BibTex, CSV, or
plain text. Biblioshiny filters data. Our study imports Scopus data using
biblioshiny's CSV import.

RESULTS AND DISCUSSIONS

According to the data gathered, 88 papers about mathematical thinking in
Indonesia have been published in the Scopus online database since 2012. As of
June 25, 2022, the investigation had been completed. The keyword
AFFILCOUNTRY (indonesia) KEY was used to conduct a search ("mathematical
thinking"). Figure 1 shows the results of a search in the Scopus database.

Scopus Q_ Search  Sources  Scival » @

88 document results

AFFILCOUNTRY ( indonesia ) KEY ("mathematical thinking")

# Edit & Save L Setalert

Search within results... Documents  Secondary documents  Patents

ol Ana\yze search results Show all abstracts ~ Sort on: Relevance
Refine results
[JAllv  cSvexport ~ Download View citation overview  Viewcited by ~ Savetolist s = =
Open Access Fa Document title Authors Year Source
DA" OranhsEs (84) > D 1 Integration of e-learning for mathematics on resource-  Yaniawati, P., Kariadinata, R., 2020 International
based learning: Increasing mathematical creative Sari, N.M., Pramiarsih, E.E., Emerging Te
[ Goid (28) > y ' =
e thinking and self-confidence Mariani, M. Learning

Picture 1. Results of Searches Performed on Scopus Online Database

Using the Scopus online database, you can see the development of
Mathematical Thinking research articles in Indonesia between 2012 and 2022:

Annual Scientific Production

Articles

2012 2014 2016 2018 2020
Year

Picture 2. Annual Scientific Productions
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Since 2012-2017, there were just four published papers on the topic of
mathematical thinking, but that number jumped to 13 papers in 2018 and 34
papers in 2019. While the number of publications dropped by 27 in 2020, it fell by
another 10 in 2021. It's worth noting that from 2012 to 2017, Indonesia has the
fewest papers in the subject of mathematical thinking research. With 34 papers,
2019 was Indonesia's busiest year for mathematical thinking research, according
to a review. There is a consequent decline in the number of papers published in the
Scopus database that deal with mathematical thinking.

[t is estimated that between 2012 and 2021, Indonesian researchers
published a total of 88 papers linked to mathematical thinking, including 12
journal articles and 76 conference papers. When you consider that the median
citations per document are 2.057, the median year-to-year citation rate is 0.5122,
and the median number of references is 1876, you arrive at an average. More than
76 publications were identified as Conference papers, as shown in Table 1.

Table 1. Main Information About Data

Description Results
Timespan 2012:2021
Sources (Journals, Books, etc) 13
Documents 88
Average Years from Publication 2.8
Average Citations Per Documents 2.057
Average Citations Per Year Per Doc 0.5127
References 1876
Document Types
Article 12
Conference Paper 76

Since 2012 to 2021, Indonesian researchers have published a total of 88
publications connected to Mathematical Thinking, including 74 conference papers
and the remainder published in academic journals. Journal of Physics: Conference
Series has the most Mathematical Thinking research publications in the Scopus
online database for 2012-2020, with 74 articles. Considering the large number of
conference publications (Table 1 & Table 2) written by Indonesian authors in
comparison to the number of non-conference articles. In the future, Indonesian
scholars should focus their efforts on this issue in order to increase the number of
articles they submit to Scopus-indexed national and international publications.
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Table 2. Most Relevant Sources

Sources Articles

Journal of Physics: Conference Series 74
European Journal of Educational Research

Journal on Mathematics Education

Acm International Conference Proceeding Series

Emerging Science Journal

International Education Studies

International Journal of Emerging Technologies in Learning
International Journal of Instructions

International Journal of Learning Teaching and Educational Research
International journal of Research in Education and Science

Journal of Advanced Research in Dynamical and Control Systems

S N = = S N

Journal of Engineering Science and Technology

Proceedings of The 7th Mathematics Science and Computer Science Education
international Seminar Msceis 2019

=

According to a search on the Scopus database, the distribution of affiliations
undertaking research on Mathematical Thinking in Indonesia from 2012 to 2021
can be identified by looking at the affiliation ID on the article. With a top 5 position
in search results, Universitas Pendidikan Indonesia, with 23 publications, appears
to be Indonesia's main implementation institution for Mathematical Thinking
research. For positions in ranks 2 to 5 are occupied by Universitas Negeri
Semarang (21 publications), Universitas Sriwijaya (14 publications), Universitas
Negeri Malang (9 publications), and Universitas Islam Negeri Syarif Hldayatullah
Jakarta with 5 publications.

Most Relevant Affiliations

UNIVERSITAS PENDIDIKAN INDOMNESIA e
A5 NEGERI SEMARANG °
UNIVERSITAS SRIWIJAYA °
UNIVERSITAS NEGERI MALANG o

UMNIVERSITAS ISLAM MEGERI SYARIF HIDAYATULLAH JAKARTA

f‘
=
-
in

Affiliations &

5 0 15 20

Articles

Picture 3. Most Relevant Affiliations
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The majority of the local authors cited findings from research on
mathematical thinking conducted in Indonesia, and they did so by employing
author keywords to acquire data from the top 6 authors who were responsible for
producing many papers. Among them, Susanti E has created 9 publications,
Hapizah H and Meryansumayeka M have each produced 6, and Dahlan JA, Juandi D,
and Prabawanto S have each produced 3 publications. Susanti E has produced 9
publications. The following table provides an overview of the outcomes of the
publications produced by the top six authors.

Table 3. Most Local Cited

Authors Articles Title

(E. Susanti, Hapizah, Meryansumayeka, & Irenika, 2019),
(Miswanto, Susanti, Hapizah, Meryansumayeka, &
Nurzalena, 2019), (Nurzalena, Susanti, Hapizah,
Meryansumayeka, & Miswanto, 2019), (Irenika, Susanti,
Hiltrimartin, Hapizah, & Meryansumayeka, 2019),
(Nurzalena et al, 2019), (Turidho, Susanti, Hapizah,
Meryansumayeka, & Iswari, 2019), (V. D. Susanti, Krisdiana,
& Adamura, 2020), (Helviyana, Susanti, Indaryanti, Sari, &
Simarmata, 2020), (Alyawati, Susanti, Sari, &
Sukmaningthias, 2020), (Khansa, Susanti, Indaryanti, Sari, &
Simarmata, 2020)

Susanti E. 9

(E. Susanti et al,, 2019), (Miswanto, et al, 2019), (Irenika et
. al,, 2019), (Nurzalena et al., 2019), (Turidho et al., 2019), (V.
Hapizah H. 6 D. Susanti et al., 2020)

(E. Susanti et al., 2019), (Miswanto, et al, 2019), (Nurzalena
et al, 2019), (Irenika et al., 2019), (Turidho et al,, 2019), (V.
Meryansumayeka M. 6 D. Susanti et al., 2020)

(Hidayat, Nurlaelah, & Dahlan, 2017), (Muthma’lnnah,
Dahlan Ja 3 Dahlan, & Suhendra, 2019), (Fisher, Kusumah, & Dahlan,

2020)

(Putra, Suryadi, & Juandi, 2018), (Aristika, Darhim, Juandi, &
Juandi D. 3 Kusnandji, 2021), (Juandi & Tamur, 2021)

(Ikhwanudin, Wahyudin, & Prabawanto, 2019), (Fakhrunisa
Prabawanto S. 3 & Prabawanto, 2020), (Gaol, Prabawanto, & Usdiyana, 2019)

According to research carried out in Indonesia on the topic of the Most
Globally Cited Documents in Mathematical Thinking, the top five most-cited
authors are as follows: Putri & Zulkardi (2018), with a total of 26 citations; Maskur
et al. (2020), with a total of 22 citations; Sari & Hidayat (2019), with 13, Saragih &
Napitupulu (2015), with 13, and (Mudrikah & Hakim, 2016), with 8 citation.
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Table 3. Most Global Cited

Paper Total Citations
Putri RII, 2018, ] Phys Conf Ser 26
Maskur R, 2020, European ] Educ Res 22
Sari VTA, 2019, ] Phys Conf Ser 13
Saragih S, 2015, Intern Educ Stud 13
Mudrikah A, 2016, Int ] Res Edu SCI 8

According to the research carried out in Indonesia on the Most Locally Cited
Documents in Mathematical Thinking, there are only three influential authors.
These authors are as follows: Hidayat D in 2017 in the Journal of Phys Conf Ser
with 2; Maskur R in 2020 in European ] Educ Res; and Iswari If in 2019 in the
Journal of Phys Conf Ser.

Most Local Cited Documents

HIDAYAT D, 2017, ] PHYS CONF SER °
MASKUR R, 2020, EUROPEAN | EDUC RES o

SWARI IF, 2019, ] PHYS CONF SER

Documents

PUTRIRII, 2018, | PHYS CONF 5ER

SARIVTA, 2019, ] PHYS CONF SER
Local Citations
Picture 4. Most Local Cited Documents
Table 4. Most Local Cited Documents
Document Year Local Citations
Hidayat D, 2017, ] Phys Conf Ser (Hidayat et al., 2017) 2017 2
Maskur R, 2020, European ] Educ Res (Maskur et al., 2020) 2020 1
Iswari IF, 2019, ] Phys Conf Ser (Iswari, Susanti, Hapizah, 1
Meryansumayeka, & Turidho, 2019) 2019

To find references from authors or articles on mathematical thinking that are
not from Indonesian sources, many authors are cited from several sources such as
books, theses or dissertations and articles in reputable journals. The results of the
findings obtained are sources that are often cited by affiliated authors in Indonesia
apart from articles. One of the most cited is Karadag (2009), who published a
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dissertation on mathematical thinking in 2009. PISA (2016) is also used to view
the results of measurements of mathematical thinking (Tohir, 2016). For books
that are frequently cited by authors, such as books by Stacey (2006).

Table 5. Most Local Cited References

Cited References Cltastlon
Karadag, Z., (2009) Analyzing Students' Mathematical Thinking in Technology-
Supported Environments (Karadag, 2009) 4
Stacey, K., (2006) What is Mathematical Thinking and Why Is It Important? (Stacey,
2006) 3
Pisa 2015 Results (Volume I): Excellence and Equity in Education, OECD (Pisa, 2016) 2
Argyle, S.F., (2012) Mathematical Thinking: from Cacophony to Consensus (Argyle,
2012) 2
Astuty, E.S., (2019) Unnes Journal of Mathematics Education Research, 8, P. 50
(Astuty, Waluya, & .., 2019) 2
Butterworth, ., Thwaites, g., (2013) Thinking Skills: Critical Thinking and Problem
Solving (Butterworth & Thwaites, 2013) 2
Devlin, K., (2012) Introduction to Mathematical Thinking (Devlin, 2012) 2

Ekawati, E., (2011) Peran, Fungsi, Tujuan, dan Karakteristik Matematika Sekolah, ,
http://p4tkmatematika.org/2011/10/peran-fungsi-tujuan-dan-karakteristik- 2
matematika-sekolah/ (Ekawati, 2011)

Kilpatrick, J., Swafford, J., Findell, B, (2001) Adding IT Up: Helping Children Learn
Mathematics,, (Washington DC: National Academy Press) (Kilpatrick, Swafford, & 2
Findell, 2001)

Kinard, ].T., Kozulin, A., (2008) Rigorous Mathematical Thinking: Conceptual
Formation In The Mathematics Classroom, , (New York: Cambridge University Press) 2
(Kinard & Kozulin, 2008)

Lambert, V.A,, Lambert, C.E., Qualitative Descriptive Research: An Acceptable Design

(2012) Journal of Nursing Research, 16, P. 255 (Lambert & Lambert, 2012) 2
Mason, ., Burton, L., Stacey, K., (2010) Thinking Mathematically (Mason, Burton, &

Stacey, 2010) 2
Mason, ], Burton, L., Stacey, K., (2010) Thinking Mathematically Second Edition

(Mason et al., 2010) 2
Noyes, A., (2007) (Noyes, 2007) 2
Onal, H., Inan, M., Bozkurt, S., (2017) J. Educ. Train. Stud., 5 (9), P. 133 (Onal, Inan, &

Bozkurt, 2017) 2
Posamentir, A.S., Krulik, S., (2008) (Posamentier & Krulik, 2008) 2
Setiawan, W.,, Sari, V.T.A., The Effectiveness of Cognitive Conflict on The Concept of
Differential (2019) J. Phys. Conf. Ser., 1157, PP. 1-6 (Setiawan & Sari, 2019) 2

Van Gog, T, Kester, L, Paas, F, Effects of Worked Examples, Examples, Problems and
Examples of Pairs on Novices' Learning (2011) contemp. Educ. Psychol, 36, PP. 212- 2
218 (Gog, Kester, & Paas, 2011)
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Bibliometric analysis is increasingly being used to review trends and
advances in various fields and areas of research. The current data analysis
represents the development of mathematical thinking research with limited
affiliations from Indonesia. The bibliometric analysis of this study includes the type
of publication, author, college affiliation and distribution of citations for each
publication that has been indexed by Scopus.

1. How is the development of research publications on mathematical thinking in
Indonesia on the Scopus online database?

The development of research publications on mathematical thinking in
Indonesia began in 2012 based on the Scopus database which the author found
with the article title "Eliciting mathematical thinking of students through realistic
mathematics education” by Anwar, Budayasa, Amin, & de Haan (2012). With many
researchers studying mathematical thinking, research on this theme has also
developed, reaching its peak in 2019 when the whole world was experiencing the
Covid-19 pandemic. At that time the articles published in Scopus indexed journals
amounted to 34 publications. Therefore, it can be predicted that this research will
experience an increasing trend in the next few years even though in 2020 and
2021 it will decrease. This is related to the uncertainty of the situation from the
Covid-19 pandemic, so that research on mathematical thinking declined during
that year (Tomasik, Helbling, & Moser, 2021).

2. How is the distribution of research publications on mathematical thinking in
Indonesia by type of publication, research institutes and scientific journals?

Dissemination of publications from mathematical thinking research in
Indonesia Most publications carried out by researchers from Indonesia are
dominated by conference articles with 76 article titles. With such a long distance
between writing articles on mathematical thinking through proceedings and
submitting directly to Scopus indexed journals, this is a problem experienced by
writers from Indonesia. Of the 88 documents, only 12 articles were published in
Scopus indexed journals by writers from Indonesia.

For campus affiliation, which dominates mathematical thinking research in
Indonesia, the writers are from the Universitas Pendidikan Indonesia campus with
a total of 23 published articles. The author limits only the big 5 campuses that
contribute the most to this mathematical thinking. With a campus that has a
mathematics education faculty, it can be assumed that researchers have their own
concerns with mathematical thinking. This is evidenced by the names of
universities under the Universitas Pendidikan Indonesia in publishing in Scopus
indexed journals, such as Universitas Negeri Semarang, Universitas Sriwijaya,
Universitas Negeri Malang, and Universitas Islam Negeri Syarif Hidayatullah
Jakarta.

Journal Of Physics: Conference Series is a special priority for Indonesian
writers in mathematical thinking. From 2012-2022, the European Journal of
Educational Research and the Journal on Mathematics Education became Scopus
indexed journals that could produce 2 publications each with authors from
Indonesia on mathematical thinking. However, the article from Putri & Zulkardi
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(2018) with the title "Higher-order thinking skill problem on data representation
in primary school: A case study" has been widely quoted globally by other authors.

LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

This investigation is restricted to Scopus-indexed papers and is concentrated
exclusively on Indonesia. This research does not provide a synthesis using any of
the articles that were acquired because the primary emphasis of this research is
placed solely on the bibliometric element. Since our investigation exclusively made
use of the Scopus database, the search was conducted in a manner that was
completely consistent throughout. In the future, work in this field should verify the
most recent findings using data originating only from Indonesia; hence, it will be
essential to expand the number of countries that are covered in the study. It's
possible that this study will also investigate the development of studies on
mathematical thinking in Indonesia.

CONCLUSIONS AND SUGGESTIONS

According to the findings of this bibliometric study, it was found that the
quantity of research articles linked to Mathematical Thinking in Indonesia in the
online Scopus database changed between the years 2012 and 2021. This
publication on mathematical thinking has attained its pinnacle in 2019, marking
the year when it realized its full potential. The publication outcomes are
dominated by conference series journals. Authors submit their work to these
journals by attending international conferences. Research on mathematical
thinking is being conducted at Universitas Pendidikan Indonesia at a higher level
than at any other Indonesian university. Furthermore, it is anticipated that future
study will make use of Bradford's theorem in order to present data that is more
accurate for the purpose of the development of bibliometric studies. Because of
this, there won't be any questions or misconceptions raised during the discussion.

ACKNOWLEDGEMENT
I would like to extend my gratitude to the editor and reviewers of the Alifmatika
Journal for their assistance to the publication of this work.

REFERENCES

Alyawati, D., Susanti, E., Sari, N., & Sukmaningthias, N. (2020). Probing prompting
in symbolization. 2019 National Conference on Mathematics Education,
NaCoME 2019, 1480(1). https://doi.org/10.1088/1742-
6596/1480/1/012048

Anwar, L., Budayasa, 1. K., Amin, S. M., & de Haan, D. (2012). Eliciting Mathematical
Thinking of Students through Realistic Mathematics Education. Indonesian
Mathematical Society Journal on Mathematics Education, 3(1), 55-70.
https://doi.org/10.22342 /jme.3.1.620.55-70

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
92 |



A Bibliometrics Analysis on Mathematical Thinking in......

Argyle, S. F. (2012). Mathematical thinking: From cacophony to consensus.
https://eric.ed.gov/?id=ED548823.

Aria, M., & Cuccurullo, C. (2017). bibliometrix: An R-tool for comprehensive science
mapping  analysis.  Journal of Informetrics, 11(4), 959-975.
https://doi.org/10.1016/j.j0i.2017.08.007

Aristika, A., Darhim, Juandi, D., & Kusnandi. (2021). The effectiveness of hybrid
learning in improving of teacher-student relationship in terms of learning
motivation. Emerging Science Journal, 5(4), 443-456.
https://doi.org/10.28991/esj-2021-01288

Astuty, E. S. W,, Waluya, S. B, & Sugianto, S. (2019). Mathematical Reasoning
Ability Based on Self Regulated Learning by Using The Learning of Reciprocal
Teaching With RME Approach. Unnes Journal of Mathematics Education
Research, 8(1), 49-56.
https://journal.unnes.ac.id/sju/index.php/ujmer/article/view /25938

Beng, Y. H, & Yunus, A. S. B. M. (2015). What to measure in the level of
mathematical thinking among preuniversity Science students? 2015
International Conference on Research and Education in Mathematics (ICREM?7),
165-168. https://doi.org/10.1109/ICREM.2015.7357046

Butterworth, J., & Thwaites, G. (2013). Thinking skills: Critical thinking and problem
solving. Retrieved from
http://www.evidence.thinkportal.org/handle/123456789/97

Coban, H., & Tezci, E. (2022). Mathematical reasoning: Bibliometric analysis of the
literature. OPUS Journal of Society Research, 19(45), 88-102.
https://doi.org/10.26466/opusjsr.1062867

Devlin, K. J. (2012). Introduction to mathematical thinking. USA: Keith Devlin.
http://www.mat.ufrgs.br/~portosil /curso-Devlin.pdf

Ekawati, E. (2011). Peran, fungsi, tujuan, dan karakteristik matematika sekolah.
Yogyakarta: P4TK Matematika. http://p4tkmatematika.kemdikbud.go.id/

Fakhrunisa, F., & Prabawanto, S. (2020). Online Learning in COVID-19 Pandemic:
An Investigation of Mathematics Teachers’ Perception. 4th International
Conference on Education and E-Learning, ICEEL 2020, 207-213.
https://doi.org/10.1145/3439147.3439179

Fisher, D., Kusumah, Y. S, & Dahlan, J. A. (2020). Project-based learning in
mathematics: A literatur review. In H. H, H. W,, W. S.A,, . M., N. M.S,, P. K.S,, &
P. R.CI. (Eds.), 2nd International Seminar on Applied Mathematics and
Mathematics Education, ISAMME 2020 (Vol. 1657).
https://doi.org/10.1088/1742-6596/1657/1/012032

Gaol, M. L., Prabawanto, S., & Usdiyana, D. (2019). Students’ mathematical critical
thinking ability on cube and cuboid problems. In Sutarno, Saprudin, P. I, A.
RR, A. AG, & N. A.B.D. (Eds.), International Conference on Mathematics and
Science Education 2018, ICMScE 2018 (Vol. 1157).
https://doi.org/10.1088/1742-6596/1157 /4/042055

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
93 |



Edi Supriyadi

Gog, T. Van, Kester, L., & Paas, F. (2011). Effects of worked examples, example-
problem, and problem-example pairs on novices’ learning. Contemporary
Educational Psychology, 36(3), 212-218.
https://doi.org/10.1016/j.cedpsych.2010.10.004

Helviyana, G., Susanti, E., Indaryanti, Sari, N., & Simarmata, R. H. (2020). Students’
mathematical reasoning in inquiry learning model. 2019 National Conference
on Mathematics Education, NaCoME 2019, 1480(1).
https://doi.org/10.1088/1742-6596/1480/1/012058

Hidayat, D., Nurlaelah, E., & Dahlan, J. A. (2017). Rigorous Mathematical Thinking
Approach to Enhance Students’ Mathematical Creative and Critical Thinking
Abilities. In R. L.S.,, N. A.B.D,, Riandi, & A. A.G. (Eds.), International Conference
on Mathematics and Science Education, ICMScE 2017 (Vol. 895).
https://doi.org/10.1088/1742-6596/895/1/012087

Ikhwanudin, T., Wahyudin, & Prabawanto, S. (2019). Mathematically gifted
student’s ways of thinking on fractions. 6th International Seminar on
Mathematics, Science, and Computer Science Education, MSCEIS 2018, 1280(4).
https://doi.org/10.1088/1742-6596/1280/4/042015

Irenika, 1., Susanti, E., Hiltrimartin, C., Hapizah, H., & Meryansumayeka, M. (2019).
Design of problem-solving questions for measuring student’s mathematical
thinking type representation. In A. A.G.,, N. A.B.D.,, W. L, D. AA, & A. C.U. (Eds.),
Seminar on Advances in Mathematics, Science and Engineering for Elementary
School, SAMSES 2018 (Vol. 1318). https://doi.org/10.1088/1742-
6596/1318/1/012102

Iswari, I. F.,, Susanti, E., Hapizah, H., Meryansumayeka, M., & Turidho, A. (2019).
Design of problem-solving questions to measure mathematical thinking type
abstraction. In A. A.G, N. AB.D, W. I, D. AA, & A. C.U. (Eds.), Seminar on
Advances in Mathematics, Science and Engineering for Elementary School,
SAMSES 2018 (Vol. 1318). https://doi.org/10.1088/1742-
6596/1318/1/012104

Juandi, D., & Tamur, M. (2021). The impact of problem-based learning toward
enhancing mathematical thinking: A meta-analysis study. jJournal of
Engineering Science and Technology, 16(4), 3548-3561.
http://jestec.taylors.edu.my/Vol%2016%20Issue%204%20August%202021
/16_4_51.pdf

Karadag, Z. (2009). Analyzing students’ mathematical thinking in technology-
supported environments. Retrieved from
https://tspace.library.utoronto.ca/handle/1807/19128

Khansa, N., Susanti, E., Indaryanti, Sari, N., & Simarmata, R. H. (2020). Mathematics
reasoning through inquiry learning model. 2019 National Conference on
Mathematics Education, NaCoME 2019, 1480(1).
https://doi.org/10.1088/1742-6596/1480/1/012056

Kilpatrick, J., Swafford, J., & Findell, B. (2001). Adding it up: Helping children learn
mathematics. Washington, DC: National Academy of Sciences-National

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
94 |



A Bibliometrics Analysis on Mathematical Thinking in......

Research Council. http://eprints.mercubuana-yogya.ac.id/263/

Kinard, J. T., & Kozulin, A. (2008). Rigorous mathematical thinking: Conceptual
formation in the mathematics classroom. https://cds.cern.ch/record/1251757

Lambert, V. A, & Lambert, C. E. (2012). Qualitative descriptive research: An
acceptable design. Pacific Rim International Journal of Nursing Research, 16(4),
255-256. https://he02.tci-thaijo.org/index.php/PRIJNR/article /view/5805

Li, N, Mok, I. A. C,, & Cao, Y. (2019). The evolution of mathematical thinking in
Chinese mathematics education. Mathematics, 7(3), 1-18.
https://doi.org/10.3390/math7030297

Mahmood, A. (2015). Blended Learning Environment to Develop Personas and
Themes in Engineering Students Using Mathematical Oriented Activities.
Retrieved from
http://eprints.utm.my/id/eprint/61076/1/AishaMahmoodPSPS2015TH.pdf

Maskur, R., Sumarno, Rahmawati, Y., Pradana, K., Syazali, M., Septian, A., & Palupi,
E. K. (2020). The effectiveness of problem based learning and aptitude
treatment interaction in improving mathematical creative thinking skills on
curriculum 2013. European Journal of Educational Research, 9(1), 375-383.
https://doi.org/10.12973 /eu-jer.9.1.375

Mason, |., Burton, L., & Stacey, K. (2010). Thinking mathematically. Addison-Wesley
London. Retrieved from http://hdl.handle.net/11162/65996

Mishra, D. K., Gawde, M., & Solanki, M. S. (2014). Bibliometric study of PhD thesis in
English. Global Journal of Academic Librarianship, 1(1), 19-36. Retrieved from
http://www.ripublication.com/gjal/gjalvin1_03.pdf

Miswanto, A., Susanti, E., Hapizah, H., Meryansumayeka, M., & Nurzalena, A. (2019).
Analysis of mathematical thinking types reasoning students in completing the
problem-solving question. In A. A.G,, N. AB.D,, W. [, D. AA, & A. C.U. (Eds.),
Seminar on Advances in Mathematics, Science and Engineering for Elementary
School, SAMSES 2018 (Vol. 1318). https://doi.org/10.1088/1742-
6596/1318/1/012101

Mudrikah, A., & Hakim, L. L. (2016). Problem-based learning associated by action
process object schema theory in mathematics instruction. Proceedings of AICS-
Social Sciences, 6, 367-374. Retrieved from
http://www.jurnal.unsyiah.ac.id/AICS-Social/article/view/10798

Muthma’innah, M., Dahlan, ]. A., & Suhendra, S. (2019). Ability of mathematical
critical thinking-what about Learning Cycle 7E model? Journal of Physics:
Conference  Series, 1157(3), 1-7.  https://doi.org/10.1088/1742-
6596/1157/3/032129

Muthma’lnnah, M., Dahlan, J. A, & Suhendra, S. (2019). Ability of mathematical
critical thinking - What about Learning Cycle 7E model? In A. A.G.,, A.RR, P. L,
Sutarno, Saprudin, & N. A.B.D. (Eds.), International Conference on Mathematics
and  Science  Education 2018, ICMScE 2018  (Vol.  1157).
https://doi.org/10.1088/1742-6596/1157/3/032129

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
95 |



Edi Supriyadi

Naufal, M. A., Atan, N. A,, Abdullah, A. H., & Abu, M. S. (2017). Problem solving,
based on metacognitive learning activities, to improve Mathematical
reasoning skills of students. Man in India, 97(12), 213-220.
http://malrep.uum.edu.my/rep/Record/my.utm.76879

Noyes, A. (2007). Rethinking School Mathematics: Learning from Forest Schools.
Rethinking School Mathematics, 1-152.
https://www.torrossa.com/en/resources/an/4913102

Nurzalena, A., Susanti, E., Hapizah, H., Meryansumayeka, M., & Miswanto, A. (2019).
Design of problem-solving questions for measuring mathematical thinking
type mathematization. In A. A.G, N. AB.D, W. I, D. AA, & A. CU. (Eds.),
Seminar on Advances in Mathematics, Science and Engineering for Elementary
School, SAMSES 2018 (Vol. 1318). https://doi.org/10.1088/1742-
6596/1318/1/012106

Oermann, M. H., Nordstrom, C. K., Wilmes, N. A. Denison, D.,, Webb, S. A,
Featherston, D. E., ... Striz, P. (2008). Information sources for developing the

nursing literature. International Journal of Nursing Studies, 45(4), 580-587.
https://doi.org/10.1016/j.ijnurstu.2006.10.005

Onal, H., Inan, M., & Bozkurt, S. (2017). A Research on Mathematical Thinking
Skills: Mathematical Thinking Skills of Athletes in Individual and Team Sports.
Journal  of  Education and  Training  Studies, 5(9), 133-139.
https://eric.ed.gov/?id=E]J1151681

Oyewola, D. 0., & Dada, E. G. (2022). Exploring machine learning: a scientometrics
approach using bibliometrix and VOSviewer. SN Applied Sciences, 4(5), 1-18.
https://doi.org/10.1007 /s42452-022-05027-7

Pisa, 0. (2016). results (Volume I): Excellence and equity in education. PISA, OECD
Publishing. Retrieved from https://www.oecd.org/publications/pisa-2015-
results-volume-i-9789264266490-en.htm

Posamentier, A. S., & Krulik, S. (2008). Problem-solving strategies for efficient and
elegant solutions, grades 6-12: a resource for the mathematics teacher.
https://eric.ed.gov/?id=ED424101

Putra, J. D, Suryadi, D., & Juandi, D. (2018). Mathematical abstraction ability of
prospective math teacher students. In L. L.S., G. [, . SN.I, C. C.Y, K. A, L. F,, ...
H. S.KS. (Eds.), 3rd International Conference on Mathematical Sciences and
Statistics, ICMSS 2018 (Vol. 1132). https://doi.org/10.1088/1742-
6596/1132/1/012049

Putri, R. I. 1., & Zulkardi, Z. (2018). Higher-order thinking skill problem on data
representation in primary school: A case study. Journal of Physics: Conference
Series, 948(1), 1-6. https://doi.org/10.1088/1742-6596/948/1/012056

Saragih, S., & Napitupuluy, E. E. (2015). Developing student-centered learning model
to improve high order mathematical thinking ability. International Education
Studies, 8(06), 104-112. Retrieved from https://eric.ed.gov/?id=E]1067817

Sari, V. T. A, & Hidayat, W. (2019). The students’ mathematical critical and creative
thinking ability in double-loop problem solving learning. Journal of Physics:

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
96 |



A Bibliometrics Analysis on Mathematical Thinking in......

Conference Series, 1315(1), 1-6. https://doi.org/10.1088/1742-
6596/1315/1/012024

Setiawan, W., & Sari, V. T. A. (2019). The effectiveness of cognitive conflict on the
concept of differential. Journal of Physics: Conference  Series.
https://doi.org/10.1088/1742-6596/1157/4/042069

Shinno, Y. (2018). Reification in the learning of square roots in a ninth grade
classroom: Combining semiotic and discursive approaches. International
Journal of Science and Mathematics Education, 16(2), 295-314.
https://doi.org/10.1007/s10763-016-9765-3

Sitorus, J. (2016). Students’ creative thinking process stages: Implementation of
realistic mathematics education. Thinking Skills and Creativity, 22, 111-120.
https://doi.org/10.1016/j.tsc.2016.09.007

Stacey, K. (2006). What is mathematical thinking and why is it important. Progress
Report of the APEC Project: Collaborative ... Retrieved from
https://www.criced.tsukuba.ac.jp/math/apec/apec2007 /paper_pdf/Kaye
Stacey.pdf

Suharso, P., Setyowati, L., & Arifah, M. N. (2021). Bibliometric Analysis Related to
Mathematical Research through Database Dimensions. Journal of Physics:
Conference Series, 1776(1), 1-7. https://doi.org/10.1088/1742-
6596/1776/1/012055

Sunawan, A., & Rosjanuardi, R. (2019). The achievement analysis of Indonesian
TIMSS 2011 in mathematics towards didactical situation. Journal of Physics:
Conference  Series, 1188(1), 1-11.  https://doi.org/10.1088/1742-
6596/1188/1/012041

Susanti, E., Hapizah, H., Meryansumayeka, M., & Irenika, I. (2019). Mathematical
thinking of 13 years old students through problem-solving. In A. A.G., N. A.B.D,,
W. I, D. AA., &A. CU. (Eds.), Seminar on Advances in Mathematics, Science and
Engineering for Elementary School, SAMSES 2018 (Vol. 1318).
https://doi.org/10.1088/1742-6596/1318/1/012103

Susanti, V. D., Krisdiana, I., & Adamura, F. (2020). Students’ mathematical critical
thinking reviewed from self-regulated learning. In P. PW.,, P. ], K. U, F. S, P.
R.CIL, . A, ... P. SW. (Eds.), Znd Ahmad Dahlan International Conference on
Mathematics and Mathematics Education, ADINTERCOMME 2019 (Vol. 1613).
https://doi.org/10.1088/1742-6596/1613/1/012008

Susongko, P., & Fatkhurrahman, M. A. (2017). Determinants Factors Analysis of
Indonesian Students’physics Achievement In TIMSS 2011. Jurnal Pendidikan
Fisika Indonesia, 13(1), 49-58. https://doi.org/10.15294 /jpfi.v13i1.8641

Tanujaya, B.,, Mumu, J., & Margono, G. (2017). The Relationship between Higher
Order Thinking Skills and Academic Performance of Student in Mathematics
Instruction. International Education Studies, 10(11), 78-85.
https://doi.org/10.5539/ies.v10n11p78

Tohir, M. (2016). Hasil PISA Indonesia tahun 2015 mengalami peningkatan. Jurnal
Researchgate.(1-2). http://dx.doi.org/10.17605/osf.io /kx4jv.

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
97 |



Edi Supriyadi

Tomasik, M. ]., Helbling, L. A., & Moser, U. (2021). Educational gains of in-person vs.
distance learning in primary and secondary schools: A natural experiment
during the COVID-19 pandemic school closures in Switzerland. International
Journal of Psychology, 56(4), 566-576. https://doi.org/10.1002/ijop.12728

Turidho, A., Susanti, E., Hapizah, H., Meryansumayeka, M., & Iswari, I. F. (2019).
Designing problem-solving questions to measure mathematical thinking type
modeling. In A. A.G, N. AB.D, W. [, D. AA, & A. C.U. (Eds.), Seminar on
Advances in Mathematics, Science and Engineering for Elementary School,
SAMSES 2018 (Vol. 1318). https://doi.org/10.1088/1742-
6596/1318/1/012105

Uyangor, S. M. (2019). Investigation of the Mathematical Thinking Processes of
Students in Mathematics Education Supported with Graph Theory. Universal
Journal of Educational Research, 7(1), 1-9. Retrieved from
https://www.hrpub.org/journals/article_info.php?aid=7637

Zeynivandnezhad, F., Ismail, Z., & Yosuf, Y. M. (2013). Mathematical thinking in
differential equations among pre-service teachers. Sains Humanika, 63(2), 51-
58. https://doi.org/10.11113/sh.v63n2.151

Alifmatika: Jurnal Pendidikan dan Pembelajaran Matematika, June 2022, Vol. 4, No. 1
98 |



