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Abstrak:

Penelitian ini bertujuan untuk mengetahui isu-isu atau
permasalahan yang menjadi arah dan tren penelitian
pendidikan matematika sebagai upaya yang dilakukan oleh
guru dalam menjawab tantangan pada pembelajaran abad 21.
Penulisan pada penelitian ini menggunakan studi literatur
dengan memanfaatkan jurnal ilmiah yang diterbitkan oleh
Jurnal Matematika Kreatif-Inovatif (KREANO) mulai tahun
2016 hingga tahun 2021 dengan melibatkan total 156 item
jurnal ilmiah. Tema kajian di tahun lalu didominasi oleh
proses kemampuan berpikir matematis dengan fokus ke
siswa jenjang pendidikan menengah sebagai subjek
penelitian. Saat Ini tema penelitian pendidikan matematika
mengkaji dengan fokus pada mengembangkan media atau
membuat sebuah produk dan perangkat pembelajaran serta
mendesain model pembelajaran berbasis proyek dengan
fokus subjek ke calon guru dan siswa pendidikan ditingkat
menengah sebagai subjek penelitian. Penelitian pendidikan
matematika di masa depan juga akan mengkaji kemampuan
berpikir matematis dengan menciptakan pembelajaran
berbantu teknologi dalam lingkungan pembelajaran yang
terbuka, fleksibel berbasis proyek agar siswa mampu
berkolaborasi dalam mengembangkan potensinya. Oleh sebab
itu guru dituntut untuk mampu untuk mengimplementasikan
kurikulum untuk berinovasi dalam pembelajaran dengan
berbagai pendekatan, model, strategi, metode, yang efektif.

Kata Kunci : Kecenderungan; Praktik Terbaik, topik; subjek
penelitian
Introduction

Abstract:

This study aims to find out the issues or problems that become
the direction and trends of mathematics education research as
an effort made by teachers in responding to challenges in 21st-
century learning. The writing in this study uses a literature
study by utilizing scientific journals published by the Creative
Mathematics Journal- Innovative (KREANO) from 2016 to 2021
by involving a total of 156 scientific journal items. The theme of
last year's study was dominated by the process of mathematical
thinking skills with a focus on secondary education students as
research subjects. Currently, the research theme of mathematics
education is studying with a focus on developing media or
making a product and learning device as well as designing a
project-based learning model with a subject focus on
prospective teachers and students of secondary education as
research subjects. Future research in mathematics education
will also examine mathematical thinking skills by creating
technology-assisted learning in an open, flexible project-based
learning environment so that students can collaborate in
developing their potential. Therefore, teachers are required to
be able to implement a curriculum to innovate in learning with
various approaches, models, strategies, methods, assessments,
and all related matters, which are effective.

Keywords : Trend; Best Practices, topics; research subject

Currently, the industrial revolution has entered an era that demands connectivity in
everything or what is known as the internet of things (Darmayanti et al., 2022; Zong Chen &
S., 2020). This has also resulted in the development of education in the world, especially the
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subject of Mathematics (Effendi et al., 2022; WR Sah et al., 2023; Sugianto et al., 2022).
Mathematics is an important subject and is found at the elementary school level to the
tertiary level in education

In an effort to develop and contribute new ideas or ideas, it is necessary to research
mathematics education to help solve the problems that occur in learning mathematics in
education (Rizki et al., 2022; Sugianto, Darmayanti, et al., 2022; Wulandari et al., 2022). This
effort can be done through evaluation or research from educational research on previous
mathematics learning as carried out by (Darmayanti et al.,, 2022; Hung & Wang, 2021;
Rahmabh et al., 2022).

Evaluation in learning mathematics is needed with a purpose; 1) to get an analysis or
picture related to the ability to learn; 2) to determine the level of success that has been
studied; 3) To follow up on the learning outcomes achieved; 4) take responsibility for
efforts in the success of the evaluation process (Darmayanti et al., 2022; Farida et al., 2019;
Sekaryanti et al., 2022). The evaluation carried out by researchers in analyzing problems or
issues that occurred in the past, which is happening now has become a trend for
researchers (Fauza et al., 2022; Humaidi et al., 2022; Taleb & Mohamed, 2020).

Therefore, in conducting educational research research in Indonesia, this research
will describe and describe a portrait of the development of trends in research that has
developed and been implemented in the past and is currently happening and can find out
the latest trends so that this research becomes a trend and best practice as an update to the
research that has been done in the last six years.

The word "trend" itself is a method or technique used in analyzing through statistical
track records based on valid data so that it can find out the direction and goals and trends
of problems that are becoming problematic for evaluation by providing best practice
solutions in further research (Ali et al., 2019; Bastos & Mendonga, 2016; Huang et al., 2021;
Lei et al., 2021; Postma & Papp, 2020; Wang et al., 2020).

(Stewart, 2016) said that best practice can be seen and achieved through success in
overcoming problems. According to (Castellani et al., 2018; Sugianto et al., 2022) best
practice is the most efficient way to solve a problem. Next (Gonzalez-Maria et al., 2020) best
practice can be obtained through trends or issues that are currently occurring or are the
most topic of study in the problems discussed by researchers in their research. Meanwhile,
according to (van der Lee et al., 2021); (Palmer, 2021); (Zuriah, 2021) the most practical,
systematic, efficient and effective way based on previously proven procedures. So it can be
concluded that trends and best practices are the best way to solve a problem through steps
or procedures that can be repeated and proven accurate so that they become a solution.
practical and efficient.

Researchers describe it by paying attention to and analyzing educational research in
the past, namely in 2016 to 2017, then in 2018 to 2019, as well as the trend of problems that
continue to develop until now from 2020 to 2021, then the results of the analysis in this
study will become a trend. and best practice 2022 research on future mathematics
education.

Methods

The method used is a literature study. The purpose of this study is to find out the
direction and goals that are trends in past and current research problems as well as efficient
and practical solutions so that they become the best solutions for other researchers for future
research in mathematics education. It is hoped that this research can be a reference or view
for other researchers who will carry out research in the field of mathematics in order to find
out the latest data analysis of research problems that are currently developing.
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Results and Discussion

Writing in this study uses a literature study by utilizing scientific journals published
by the Creative-Innovative Mathematics Journal (KREANO) from 2016 to 2021 involving a
total of 156 scientific journal items. The researcher chose the Creano Mathematics Journal
because: This journal has been published by the Mathematics Department of UNNES in
collaboration with AMLI through the Decree of the Ministry of Law and Human Rights,
besides that the KREANO journal also has an international ISSN published by LIPI and is
indexed by ACI (Asean Citation Index) and has been accredited by SINTA 2.

Research by evaluating or reviewing by analyzing trends and best practices related to
problems in mathematics education has been carried out, such as Rusdiana's research,
(2014) through his book entitled " Learning Evaluation with the 2013 Curriculum Approach"
providing solutions on how to evaluate a problem through an appropriate approach. with
the 2013 curriculum .

The results of a research review by Hasbullah, (2015) on the problem of learning
models that are suitable for mathematics learning conclude that blended learning is a trend
and strategy for learning mathematics in the future. Furthermore, Asmara & Suparman's
research, (2018) through the title " Trend of Evaluation in Mathematics Education" to
overcome the problem of the direction of the view of the nature of mathematics, namely
the level of students' thinking through TIMMS.

Sudarsono, (2019) examines the trend of mathematics education research through
the international STEM Journal (Science Technology Engineering and Mathematics) accredited by
SINTA 4 with the title "Research Trends in Mathematics Learning Analysis Journal of
Science, Technology, Engineering and Mathematics (STEM)" concluded that Mathematics
education research in STEM learning with a focus on the topic "on culture, social issues,
and gender in STEM education" is the most studied. Research (Fobia et al., 2021)with the
title "Trend blended learning for the development of Students' Mathematical Thinking
skills" concluded that the blended learning design used Moodle LMS to develop Students'
Mathematical Thinking Skills. And the current research trend is WarangAngin et al., (2021)
through their review in the SINTA 3 accredited JRPM Journal concluded that current and
future research studies the process and high-level thinking skills of 4C with the topic of an
independent campus that will influence the subject through blended learning design . Based
on previous relevant research, the SHINTA 2 accredited “Trend and Best in Mathematics
Education Research in the Creative-Innovative Mathematics Journal (KREANO)” research is
important to be analyzed as a further research update.

This Literature Study defines 3 discussion references, namely the topic or theme of
the problem being studied and discussed, the subject used for research, the model used
and the approach or method used in the research.

Research in 2016-2017

Research on mathematics education from 2016 to 2017 in the KREANO Journal
managed by the State University of Semarang is shown in table 1. In this table, the most
studied theme of the study is about students' thinking skills, such as (Andhani, 2016;
Fuad, 2016; Pambudiarso et al., 2016; Rasyid, 2017; Rochmad & Masrukan, 2016; L. N. Sari,
2016; Tatak et al., 2016), etc. examine mathematical thinking skills, namely mathematical
critical thinking ability, mathematical reasoning thinking ability, mathematical problem-
solving thinking.
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Table 1. Study Themes for 2016-2017

No Theme Amount

1 Contextual Issues 1

2 Model Design, Development 17
Design, Curriculum, Learning
Tools

3 Thinking Ability 26

4 Literacy 1

5 Media or technology 6

6 PISA/HOTS 1

7 Affective 2

(motivation/independence)

Judging from the subjects chosen in the mathematics education research in the
previous two years, namely 2016 to 2017, it was more dominant to take research subjects in
junior high school students or equivalent. Table 2 shows a recapitulation of the dominant
past mathematics education research subjects by focusing on students only. There has been
no research whose subject was addressed to the teacher as a facilitator, and a small number
of researchers who took the subject of research on elementary school students equivalent.
However, what is interesting is related to research that has been aimed at the school level
with special needs to be used as research subjects. This is evidence that research in
mathematics education is far more developed than previous studies.

Table2. Research Subjects 2016 -2017

No Theme Amount

1 Elementary 3
school/equivalent

2 Junior High 32
School/Equivalent

3 High school/equivalent 11

4 Student 7

5 Teacher 0

6 Extraordinary school 1

The research method for mathematics education in the previous two years used more
descriptive qualitative research with the data shown in table 3. The type of research in the
past has 7 types of research, this shows that previous researchers have diverse tendencies.
In addition to the type of qualitative descriptive research, previous research also refers to
the type of development research, such as (Asikin et al., 2017; Dwijayani, 2017; Ose, 2017;
Y. Y. Putra et al, 2016; Ramadhani, 2016; Setyadi & Qohar, 2017; Suyanto,
2016)furthermore there is research with case study research types such as (Irfan, 2017),
experimental research types such as (Amalia & Surya, 2017; Hartini et al., 2016; Kurniati et
al., 2017; Malau, 2017; Pambudiarso et al., 2016).

Table3. Type of Research Year 2016 -2017

No Types of research Amount

1 Qualitative Descriptive 24
Research

2 Quantitative Descriptive 4
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Research

Case study

Education survey
Experimental Research
Classroom action research
R&D Research and 16
Development

NN

SRS NIRS BRSO NGV

Research in 2018-2019

Mathematics education research in 2018 to 2019 in the Journal is seen in table 4. In
this table the most studied theme of study is about students' thinking skills and the design
of model development and learning tools has the same number. In 2018-2019 researchers
have increased a lot of efforts in making attractive learning designs in improving student
learning outcomes so that research is not only student-centered but can be viewed from
other aspects. There is also little research on contextual issues. moreover, this year
researchers prefer creative thinking skills such as (H. D. Putra et al., 2018); (R. Dewi et al.,
2018); (Adhiwibowo, 2018); (Hidayad, 2019)and others. Research with model design
development is dominated with a PBL design such as research conducted by (Asih et al.,
2019)and (Rokhim et al., 2019).

Table 4. Study Themes for 2018-2019

No Theme Amount
1 Contextual Issues 2
2 Model Design, 11
Development Design,
Curriculum, Learning
Tools
3 Thinking Ability 11
4 Literacy 1
5 Media or technology 8
6 PISA/HOTS 2

Judging from the research subject, mathematics education research in 2018-2019
tends to be balanced in choosing research subjects at the secondary and higher education
levels as shown in table 5. Interestingly, the selection of research subjects this year is the
selection of students as research objects as an effort to prepare prospective teachers. who
are creative, innovative who are able to create students who excel in preparing learning in
the 5.0 era such as research: (Parhusip & Susanto, 2018); (Rachmani, 2018); (Sopiany, 2018);
(Sa & Dian, 2018); (Hanifah & Abadi, 2018); (Santoso, 2019)and others. However, it is still
not found in 2018-2019 mathematics education research chooses teachers as research
subjects.

Table5. Research Subjects 2018 -2019

No Theme Amount

1 Elementary 3
school/equivalent

2 Junior High 13
School/Equivalent

3 High school/equivalent 5
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4 Student 14
5 Teacher 0
6 Extraordinary school 0

Mathematics education research methods in 2018-2019 used many types of
qualitative descriptive research such as; (Parhusip & Susanto, 2018); (Widodo et al., 2018);
(Pradani & Ilman, 2019); (Firdaus & Nisa, 2019)etc; and R&D development research such as
research; (Lestari & Aisyah, 2018)and (Pratama et al., 2019). Interestingly, experimental
research methods are also superior, such as the research of (Putu et al., 2019)and (Baist et
al., 2019)with the data shown in table 3. The type of research in the past has 7 types of
research and currently only 6 types are dominated. research with the selection of project-
based methods is more dominant. This shows that previous researchers have a tendency to
choose instructional designs to improve students' thinking skills in solving problems by
acquiring new skills in learning mathematics directly so that students can be more active in
solving problems through complex projects with tangible results.

Table6. Types of Research Year 2018 -2019

No Types of research Amount

1 Qualitative Descriptive 12
Research

2 Quantitative Descriptive 2
Research

3 Case study 1

4 Education survey 0

5 Experimental Research 9

6 Classroom action research 1

7 R&D Research and 10
Development

Research in 2020-2021 (Current)

Mathematics education research in 2020 to 2021, the topics or themes of the
problems studied are related to themes that are influenced by the rapid development of
science and technology so that they have an impact on the methods and learning
approaches used. In the current reform era, in learning students must be competent in the
global community so that students are required to have skills in life skills known as 4C
skills (Zakaria, 2021). However, based on the results of the analysis on mathematics
education research in the Creative and Innovative Mathematics Journal (KREANO) in
2020-2021, it was found that studies focused more on students' mathematical thinking
abilities in terms of cognitive only in mathematics science through the development of
teaching materials and the development of learning media.

Students' mathematical thinking ability in the context of 21st century learning based
on the results of the recapitulation of mathematics education research in Kreano journals
can be concluded and grouped based on the topic of study, namely: 1) mathematical
understanding ability by linking students' prior knowledge researched by (Azis et al,,
2021); then 2) the ability to solve mathematical problems examined by (B. Permatasari &
Prihatnani, 2021); (Nursyahidah, 2021); (Rahmawati et al., 2021); (Pujiastuti, 2020); (N. R.
Dewi et al., 2020)with balanced research subjects between students at the junior high, high
school and college level; then 3) mathematical reasoning ability was investigated by
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(Maidiyah et al., 2021)in junior high school students; (Prihatin & Oktaviana, 2021)on
students; 4) Mathematical communication skills were studied by (S. M. Sari & Pujiastuti,
2020)and (Khaerunnisa et al.,, 2021); 5) mathematical critical thinking skills were
investigated by (Arisetyawan et al., 2021)and (D. Permatasari & Lampung, 2021); 7)
creative thinking skills were researched by (Ardiansyah et al., 2020) and (Ramadhan et al.,
2021); 8) topics related to student representation were investigated by (Yuliardi et al.,
2021). It can be concluded that research in 2020-2021 studies more about students'
mathematical thinking abilities in terms of cognitive, according to (Hendriana, 2017) the
components that are included in the cognitive domain of students are grouped in
mathematical hard skills. So that learning in the 21st century not only prioritizes student
skills but also students' mathematical thinking abilities because both occur at the same
learning time (Delita et al., 2016).

In an effort to improve students' mathematical thinking skills, researchers provide

solutions such as designing learning models, developing teaching materials, using media
such as (Wiralodra & Barat, 2020); (Sulasteri et al., 2021); (Wijayanti & Semarang, 2021);
(Romadiastri, 2020).
Media must be implemented by selecting the right learning model according to (Setyani et
al., 2020)so that learning is maximized. In this study, the design model offered is through
the development of the IDEAL problem-solving model by (Rahmawati et al.,, 2021),
Maidiyah et al.'s PBL model (Maidiyah et al., 2021), then (Astutiani et al., 2021)providing
solutions with problem solving efforts. ability (PSA) in Missouri Mathematics Project (MMP)
assisted by digital media and Discovery Learning (DL) models to achieve learning , Blended
learning and others.

In addition, it was found that research in innovative creative mathematics journals
(Kreano) from 2020 to 2021 produced 10 teaching material products such as the research
developed by (Ismail et al., 2021) with the type of Research and Development (R&D) research
through 4 (four) stages ; (Widyasari & Jakarta, 2021)through his research by developing
teaching materials in the form of E-learning Comic based mathematics teaching materials on
the topic of multiplication and division with the Realistic Mathematics Education (RME) approach
using the Hannafin and Peck development model, and others.

The minister of education program with its latest breakthroughs through the
independent learning program, (Kemendikbud, 2020) which demands the efforts of
teachers as facilitators in creating a generation of students who are able to compete and
have character will also influence the direction and trend of future mathematics education
research. Thinking skills and thinking skills of students in the independent learning
program will be a new realm for future mathematics education researchers. And of course
future researchers will be more in line with inter-institutional institutions and campuses in
carrying out research.

The current research method in mathematics education research, namely in 2020 to
2021 in particular, uses more research on new product development methods with the aim of
making a new product that can be used as a support in the learning process, quasi-
experimental, case studies, mixed method research , approach others such as project-based
by applying new methods or new technologies in learning.

(Stephan et al., 2015) address the biggest challenges that will be faced in
mathematics education, namely; 1) math work ( doing mathematics ); 2) the role of
mathematics in society ( the role of mathematics in society ); and 3) equality in mathematics
education ( equity in mathematics education ). (Darwanto, 2019)said that students'
mathematical hard skills are contained in the curriculum in Competencies that are
formulated to be achieved, which include all Core Competencies and Basic Mathematics
Competencies at the level of each class.
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(Hendarman & Cantner, 2018)said that mathematical work is about how the work
can solve problem solving, reasoning, curiosity, excitement, and not just following
procedures to get answers. The role of mathematics in society means that it is necessary to
see that mathematics can be observed through human activities in everyday life, while
equality in mathematics education means that all targets in mathematics education must
be achieved by all groups and ranks and no one should be left behind. This is in line with
the Incheon declaration which states that inclusion and equity in the Education approach
are the cornerstone of the transformative education agenda (UNESCO, 2015)

In accordance with the results of the researcher's analysis based on the results of
research in previous studies from 2016 to 2021, there were 156 studies published in
journals. creative-innovative mathematics (KREANO) thus averages 26 items per year.
Figure 1 shows the number of items published for each year, from 2016 to 2021.

Figure 1. Items published in the journal Period 2016-2021

2016 2017 2018 2019 2020 2021

This figure shows that the journal has started to publish many items since 2021,
namely 36 publications compared to the previous year 2020, which was 18 publications. So
it can be said that the increasing number of publications interest in creative-innovative
mathematics research journals (Kreano). Following are the details of 156 publications by
type per year with the highest number of discussion publications in table 7

Table7. Type of Research Year 2016-2021

Year Mathematic | Subject Type of
al Thinking | Student/teac | research
Ability her Experiment/
study topic Research anc
Developmen
t
2016 13 3 4
2017 13 4 16
2018 4 7 5
2019 7 7 14
2020 5 4 10
2021 9 7 19
Total 51 32 68

Conclusion

The era of industrial revolution 5.0 which is growing rapidly has changed the way of
thinking about education. Changes made in the current and future concept of curriculum
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development require teachers to provide solutions to problems that arise. In an effort to
overcome problems that arise in the learning process, namely by demanding prospective
teachers or teachers in increasing learning creativity. In addition, by involving students
directly in learning activities can improve students' thinking skills through the real world
from the experiences they get. Involving him in team work and collaborating with peers in
small projects can be a support in efforts to answer the challenges of 21st century learning.

Therefore, it is hoped that future research on mathematics education research will also
examine mathematical thinking skills by creating technology-assisted learning in an open,
flexible project-based learning environment so that students are able to collaborate in
developing their potential. Teachers are required to be able to implement the curriculum to
innovate in learning with various approaches, models, strategies, methods, which are
effective in preparing students' competencies and skills towards the 21st century.
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