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Abstract: Mathematical literacy in Indonesia in 2015 saw the results of the Pisa show that it
was ranked 62 out of 70 countries by obtaining a score of 386. That the mathematical literacy of
Indonesian students is not satisfactory or can be said to be low. The method used in this research
is qualitative research. The purpose of this study was to describe students' mathematical abilities
in terms of Van Hiele's theory. Data collection techniques include (1) test questions, (2)
interviews, and (3) documentation. Data supporting data analysis used includes data reduction,
data presentation, and drawing conclusions. The results obtained were that students with level 3
at Van Hiele were included in the high level category at the junior high school level able to
complete 6 indicators of mathematical literacy well, which means students with level 3 Van
Hiele then mathematical literacy would be high. Students with level 1 on moderate Van Hiele
are only able to complete 4 indicators of mathematical literacy well because students are only
able to design strategies but are still lacking in using mathematical tools, while students with
level 0 on low Van Hiele are only able to complete 2 indicators of mathematical literacy well
because students are less able to design strategies because in the process students are still
hesitant in solving a problem.

Keywords: mathematical literacy, van Hiele theory, junior high school students.

Abstrak: Literasi matematis di negara indonesia pada tahun 2015 melihat hasil pisa
menunjukkan pencapaian menduduki peringkat ke 62 dari 70 negara dengan memperoleh skor
sebanyak 386. Bahwa literasi matematika peserta didik indonesesia belum memuaskan atau
bisa dikatakan rendah. Metode yang digunakan pada penelitian ini adalah penelitian kualitatif.
Tujuan dari penelitian ini adalah untuk mendeskripsikan kemampuan matematis siswa ditinjau
dari teori Van Hiele. Teknik pengumpulan data meliputi (1) Soal Tes, (2) wawancara, dan (3)
dokumentasi. Data pendukung analisis data yang digunakan meliputi reduksi data, penyajian
data, dan penarikan kesimpulan. Hasil yang didapat bawah siswa dengan level 3 pada Van
Hiele termasuk kategori level tinggi pada tingkat smp mampu menyelesaikan 6 indikator literasi
matematis dengan baik yang artinya siswa dengan level 3 Van Hiele maka literasi matematis
akan tinggi. Siswa dengan level 1 pada Van Hiele sedang hanya mampu menyelesaikan 4
indikator literasi matematis dengan baik karena siswa hanya mampu sampai merancang
strategi tapi dalam penggunakan alat matematika masih kurang, sedangkan siswa dengan level
0 pada Van Hiele rendah hanya mampu menyelesaikan 2 indikator literasi matematis dengan
baik karena siswa kurang mampu dalam merancang strategi karena dalam pengerjaan siswa
masih ragu-ragu dalam menyelesaikan suatu soal.

Kata kunci: literasi matematis, teori van Hiele, siswa SMP.

= INTRODUCTION

The development of the times in the industrial era is now experiencing a very
rapid revolution, especially in the world of education. Changes are seen in the world of
education which is entering the era of the industrial revolution 4.0 in line with the
explanation from (Kemristekdikti, 2018), that the fourth world industrial revolution in
which information technology has become the basis of human life. The world of
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education in Indonesia is currently in a learning recovery period, one of the ongoing
learning during the recovery period is learning mathematics.

Learning mathematics is one that plays an important role in shaping the mindset
of students by developing abilities between logical, systematic thinking, analysis, and
the ability to know mathematical literacy. Mathematical literacy is the minimum ability
possessed by someone in the field of mathematics that can be used to survive in facing
tasks in the area of expertise (Abidin, 2018). That mathematical literacy can be defined
not only in advanced mathematics for solving a problem in learning such as algebra,
calculus or analysis, but in understanding a problem to solve it in the form of
interpretation. The world of education knows about the branches of mathematics, in
general there are 4 branches namely arithmetic, algebra, geometry, and analysis. Among
the various branches of mathematics, geometry is the science that touches almost all
aspects of our lives. Geometry, which is a branch of mathematics, has an important role
to learn. The importance of learning geometry for students is to open up more
opportunities for students to explore, observe, and discover at each learning level,
especially if there are activities and assignments that make their mathematical abilities
visible.

Certain cases require special skills in implementing plans in solving problems
(Baiduri, 2019). As with geometric problems, students' geometry skills can influence
the success of implementing plans. Students' abilities can be seen from the process of
thinking and applying skills in solving geometric problems. The application of Van
Hiele's theory is believed to be able to overcome students' learning difficulties in
geometry. This theory explains the development of students' thinking in learning
geometry. In this theory, they argue that in studying geometry students experience the
development of thinking skills through certain stages. Identifying these five stages in a
concept level (levels) where students move sequentially in the journey of geometric
thinking, According to Bobango 1993 (in Abdusakir: 2010) The five levels of
development of thinking in van Hiele's geometry learning are level 0 (visualization),
level 1 (analysis), level 2 (informal deduction), level 3 (deduction) and level 4 (rigor).
Several researchers conducted, showed that students in junior high schools (SMP) only
reached level 0-2 on Van Hiele's theory. Research conducted by Burger & Shaughnessy
(1986) states that the thinking level of junior high school students in learning geometry
is highest at level 2 (informal deduction) and most are at level 0 (visualization). This
statement is also supported by the opinion of Van De Walle (2008) which states that
most SMP/MTs students are in the stage between stage 0 (introduction) to stage 2
(sequencing).

Mathematical literacy is the minimum ability possessed by someone in the field of
mathematics that can be used to survive in facing tasks in the area of expertise (Abidin,
2018). That mathematical literacy can be defined not only in advanced mathematics for
solving a problem in learning such as algebra, calculus or analysis, but in understanding
a problem to solve it in the form of interpretation. Mathematical literacy in conducting a
preliminary analysis regarding the extent to which students understand the previous
material. Based on the observations of students at SMP Negeri 4 Semarang that
mathematical literacy in geometry material by looking at the VVan Hiele level has been
in a position below the average, it can be seen from the table below that the initial test
was carried out. one of the materials studied by class VIII students is a flat shape. Flat
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shape material is material that is difficult for students to understand, especially from the
van Hiele level, the average class VIII junior high school student only gets to know
what a shape is, without looking at the reason, they can know the name and
characteristics of the shape.

This suspicion is reinforced by the results of the IMSTEP-JICA survey, that in
learning mathematics, teachers concentrate too much on procedural and mechanistic
matters, teacher-centered learning, mathematical concepts are conveyed in an
informative manner, and students are trained to solve many problems without a deep
understanding. In fact, this can hinder the learning process. As a result, the abilities,
skills and competencies that students must have do not develop as they should. Hawa
(2014) and Nurdianasari & Hartono (2015). In addition, according to Haji & Abdullah
(2015), students will be more independent in learning mathematics so that it will
increase their mathematical literacy. Based on this, the problem of how students'
mathematical literacy is viewed from van Hiele's theory. Then a research was conducted
with the aim of knowing the mathematical literacy of junior high school students in
terms of Van Hiele's theory.

- METHOD

This type of research used is a qualitative research method. Qualitative research
was used to analyze junior high school students' mathematical literacy based on Van
Hiele's theory (Sukestiyarno, 2016). The qualitative research design uses case studies
with the qualitative research approach used is grounded theory so that it allows the
researcher to dig deeper into the problem under study, where the researcher conducts the
initial stages of research in order to find problems in the field by conducting a study on
the data, interviews with teachers, and studies on literacy. Grounded theory is a research
strategy in which researchers generate general and abstract theories of certain processes,
actions or interactions that come from the views of the participants (Creswell, 2016).
This research was conducted at SMP Negeri 4 Semarang. The population in this study
were all students of class VIII. In the research for selecting subjects using a purposive
sampling technique, 3 students of class VIII B were selected based on their
mathematical literacy abilities based on high, medium and low van hiele levels.

Data collection techniques were carried out using qualitative data collection
techniques that would be used in research to find out the results of student literacy in
terms of VVan Hiele's theory, so the following data collection techniques were carried out
(1) test methods (2) interviews and (3) documentation of results student work as a
support. In this study using test instruments, after the research instruments were made
then empirical trials were carried out to then analyze the validity and reliability of the
tests as follows. In this study, the literacy ability test was reviewed by van Hiele, with
the validity of each item being calculated using the Pearson Product Moment correlation
formula. The test criteria are consulted with the product moment prices in the table with
a significant level of 5%, if r_xy>r_tabel then the item is said to be valid. The following
are the results of the test validation test questions

Table 2. Test item validation results
Question NO.  Tcount Tiabte  DESCription
1 0.653 0.344 Valid
2 0.315 0.344 InValid
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3 0.610 0.344 Valid
4 0.322 0.344 InValid
5 0.725 0.344 Valid
6 0.282 0.344 InValid

The results of the test item validation test showed that there were three valid
questions and three invalid questions. So that can be continued for reliability testing.
(Yusuf, 2017) Reliability is the stability or consistency of scores on an instrument for
the same individual, and given at different times. The test reliability test criterion is after
obtaining the price r_xy. The test criteria are consulted with the price r_table in the
product moment table with a significant level of 5%, if r_xy>r_table then the item is
said to be reliable. Based on the results of the test reliability calculation, it was obtained
r_xy=0.524, so it can be said that the items tested were reliable. This can be interpreted
that the three questions can be used in research to analyze the results of students'
mathematical literacy ability tests. Data analysis techniques mention data analysis in
qualitative research including data reduction, data presentation, and drawing
conclusions (Sugiyono, 2014). The data reduction stage begins with the selection of
research subjects based on the results of the van Hiele level test and interviews with
students' mathematical literacy. Furthermore, three students were selected based on Van
Hiele's level. The next step after data reduction is data presentation. In qualitative
research data presentation is usually done in the form of brief descriptions, charts,
relationships between categories, flowcharts, and the like. In this case Miles and
Huberman in Sugiyono (2014) stated that to present data in qualitative research is with
narrative text.

In this study, data on students' mathematical literacy processes in terms of van
Hiele's theory are presented in the form of tables, brief descriptions, and photos of
student work based on indicators based on the OECD. Generating conclusions in
qualitative research which are expected to be new findings that have never existed
before. These findings can be in the form of a description or description of an object
that was previously still dim so that upon examination it becomes clear. In this study,
the conclusions in the form of a description of the abilities and processes of
mathematical literacy were reviewed by van Hiele's theory of junior high school
students.

= RESULT AND DISSCUSSION

The results and discussion were made based on research conducted in the
experimental class, there were van hiele levels or levels and it was found that there were
levels 2 (informal deduction), level 1 (analysis), level O (visualization) at the junior high
school level. The following table divides the subjects based on Van Hiele's theory
according to level.

Table 1. The van Hiele levels

Levels 0 Levels 1 Levels 2 Levels 3
Students - -
No . Informatio . Informatio Levels
Code Information n Information n
1 B-02 4 T 4 T 1 TT 2 TT Levels 1

2 B-14 5 T 4 T 5 T 2 1T Levels 2
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3 B-17 4 T 2 T2 1T 2 1T Levels O

Information:

B-17 = Subject of low mathematical literacy
B-02 = Medium mathematical literacy subject
B-14 = High mathematical literacy subject

Find out the process of mathematical literacy, 3 students were selected based on the
results of the van Hiele level test. After that, they were given a written test of 3
questions about mathematical literacy. Then further analysis The grouping was divided
into 3 subjects based on the Van Hiele level, each consisting of 1 subject level 0
(visualization), 1. subject level 1 (analysis), and 1 subject level 2 (informal deduction).

Description of B17 subject's mathematical literacy ability based on level 0
(Visualization)

Table 3. Results of subject B17's mathematical literacy test

Mathematical Literacy Description
Indicator

Communication
Mathematising . Diket ¢ ~\ebor Vensh & w \ebN pordek dart pomiomgrip
Reasoning and argument “ kel farah o m
Devising  strategies for Ditangs : Luas 4naah
sol_vmg problems Sans = o)
Using matematical tools bos 8 Cpt A). .
Representation

Go :2-= P!

26 = V+\

Based on the answers of subject B17 on question no 1, then
an analysis was carried out according to the Mathematical
Literacy indicator with the following results.

1. Students can inform in written form.

The results of the analysis of subject B17 show that students
are able to communicate in written form what is known and
asked in the questions based on the information obtained in
question no 1.

2. Students are able to reason in solving problems.

Subject B17 is less able to reason to find a solution but in
writing the formula for the circumference of a flat shape is
correct.

3. Design a strategy to solve the problem.

Subect B17 in designing strategies is not quite right because
the confusion in solving can be seen from the streaks on the

paper.

The results of the interviews showed that subject B17 was able to explain what
was known in the questions and had difficulty finding answers to the problems in
number 1. This can be seen from the results of improving the answers to question no 1.
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In interviews, subject B17 was not precise in determining solutions. But subject B17 is
able to explain the steps in solving problems such as explaining the formula for the
perimeter of a rectangle. Based on the analysis of test results and the results of
interviews with subject B17 on these questions, it can be concluded that subject B17
was only able to complete 1 indicator, namely communicating in written form. The
triangulation results from the answers and interviews with subject B17 show that the
two data are consistent and credible.

Description of B02 subject's mathematical literacy abilities based on level 1
(Analysis)

The results of the analysis of subject B02 were able to inform the problems in
question number 3 but in solving the problems in question no 3 it was not right because
it did not explain whose answer was correct. at number 1 in answering the problem is
not quite right. Based on the results of the interviews, it was shown that subject B02
was able to explain smoothly what was known in the problem in finding answers to the
problems in number 3. This can be seen from the results of the answers to question no.
3. In the interview, subject BO2 was right in determining the solution. However, subject
B02 did not write down whose answer was correct. In giving an answer, you need to be
prompted first and then say the correct answer.

Table 4. Results of subject B02's mathematical literacy test
Mathematical Literacy

Indicator Description
Commumc;a_tlon A oty okl Sl parsaet o Tal S R iz |
Mathematising L Tt G v 391 v
Reasoning and argument Yprah mnjawan fehwa coneng 45 ormias
Devising  strategies for e I o o
solving problems
Using matematical tools Rl el i e
Representation bax '\";:',T;‘u.g‘ i

¢ ba +36
s' s

s 1o
< SETY

Based on the answers of subject BO2 on question no 3, then an
analysis was carried out according to the Mathematical
Literacy indicator with the following results.

1. Students can inform in written form.

The results of the analysis of subject B02 show that students
are able to communicate in written form what is known and
asked in the questions based on the information obtained in
complete guestion no 3.

2. Design a strategy to solve the problem.

Subject B02 is able to write the complete formula to find the
solution in question number 3 which is incomplete.

3. Students are able to use mathematical tools to solve
problems.
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Subject BO2 is able to use mathematical tools in finding
answers to problems contained in question no 3,

4. Re-check the results of the problem.

Subject B02 did not write down whose answer was correct.

Based on the analysis of test results and the results of interviews with subject B02 on
question number 3, it can be concluded that subject BO2 was only able to complete 3
indicators, namely communicating in written form, formulating solutions, calculating
with appropriate mathematical tools but not determining whose answer was correct. The
triangulation results from the answers and interviews with subject BO2 show that both
data are consistent and credible.

Description of B14 subject's mathematical literacy abilities based on level 2
(Informal Deductive)

The results of the analysis of subject B14 are able to inform the problems in
question number 2 can solve the problems in question number 2 which are correct
because it explains whose answer is correct. This can be seen from the answers of
subject B14 in writing the continuation of the flat shape formula in number 2 in
answering the problem. that's right. Based on the results of interviews with subject B14,
it was shown that subject B14 was able to explain smoothly what was known in the
problem in finding answers to the problems in number 2. This can be seen from the
results of the answers to question no 2. In interviews, subject B14 was right in
determining solutions, writing formula well.

Table 5. Results of subject B14's mathematical literacy test
Mathematical Literacy

. Description
Indicator P
Communication e | (4 o SN R
Mathematising il 1o " o ,

T " 4n o WA bk dntine
Reasoning and argument o '
Devising ~strategies for oo I, =
solving problems L :«.{ g ey ooy At

- - ¥ tqueny)
Using matematical tools "SRy SR B 1
Representation ,, b v
L 4n f|-0|.>m‘| 9 v - 4 30 o0
by ',2 -4“ Ia
4B m?

Mo | % aesunhhan A muomry main

y :
Umt x 42 8L Unee L oW ayn Tage

Based on the answers of subject B14 on question no 2, then an
analysis was carried out according to the Mathematical
Literacy indicator with the following results

1. Students can inform in written form.

The results of the analysis of subject B14 show that students
are able to communicate in written form what is known and
asked in the questions based on the information obtained in
complete guestion no 2.

2. Design a strategy to solve the problem.
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Subject B14 is able to write the complete formula to find the
complete solution in question number 2.

3. Able to reason

Subject B14 can reason from the answers that are written
using the right formula and can make their own arguments.

4. Students are able to use mathematical tools to solve
problems.

Subject B14 is able to use mathematical tools in finding
answers to problems contained in question no 2,

5. Re-check the results of the problem.

Subject B14 is able to write down whose answer is correct.

Based on the analysis of test results and the results of interviews with subject B14 on
question number 2, it can be concluded that subject B14 is able to complete 5 indicators,
namely communicating in written form, formulating solutions, calculating with the right
mathematical tools and being able to determine the answers correctly. The triangulation
results from the answers and interviews with subject B14 show that both data are
consistent and credible.

Based on the description of VVan Hiele's mathematical literacy skills with level 0
(introduction), Subject B17 is able to explain what is known in the problem and has
difficulty finding answers to problems only being able to complete 1 indicator, namely
communicating in written form. Students at the Van Hiele level with level 1 (Analysis),
subject B02 are able to complete 3 indicators, namely communicating in written form,
formulating solutions, calculating with appropriate mathematical tools but not
determining whose answer is correct and students with van Hiele level with level 2
(Deduction Informal), that subject B14 is able to complete 5 indicators, namely
communicating in written form, formulating solutions, calculating with appropriate
mathematical tools and being able to determine answers correctly, in completing steps
of good mathematical literacy. Based on the results of interviews and the results of
student work, it shows that level 2 students have better mathematical abilities than
students with levels 0 and level 1. In line with research by Yulia, Martin, & Juli (2021)
that students with high abilities can solve routine problems, interpret problems and
solve them with formulas, carry out procedures well, can deal with complex situations,
use their reasoning in solving problems, can work effectively and interpret different
representations accordingly. Students with moderate abilities can solve routine
problems, interpret problems and solve them with formulas, and carry out procedures
correctly, while students with low abilities can only communicate based on what is
known without solving them using procedures.

= CONCLUSION

Based on the mathematical literacy ability of subject B17 on the question, it can
be concluded that subject B17 is only able to complete 1 indicator, namely
communicating in written form, subject BO2 the results of the answers in table 3 can be
concluded that subject B02 is only able to complete 3 indicators, namely
communicating in written form, formulate solutions, calculate with appropriate
mathematical tools but do not determine whose answer is correct and subject B-14 on
the answer sheet table 3 it can be concluded that subject B-14 is able to complete 5
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indicators namely communicating in written form, formulating solutions, calculating
with appropriate mathematical tools and can determine the correct answer.

» REFERENCES

Abdussakir .(2010). Pembelajaran geometri sesuai teori van hiele dalam El-Hikmah:
Jurnal Kependidikan dan Keagamaan, Vol VII Nomor 2, Januari 2010, ISSN
1693-1499.Fakultas Tarbiyah UIN Maliki Malang.

Abidin, Y. (2018). Pembelajaran literasi, strategi meningkatkan kemampuan
matematika, sains, membaca dan menulis. Bandung: Bumi Aksara.

Abidin, Z. Z., & Abu, M. S. (2011). Alleviating geometry levels of thinking among
indonesian students using van hiele based interactive visual. Edupress.
https://core.ac.uk/download/pdf/11790040.pdf.National Board of Education
Standard. (2006). Retrieved 05 Desember 2022 from http://bsnp-
indonesia.org/wp-content/uploads/kompetensi/Panduan_Umum_KTSP.pdf

Aini, N. R., Suharto, & Yudianto, E. (2018). Analisis berpikir literasi matematika
siswa dalam menyelesaikan soal matematika pada pokok bahasan pola
bilangan berdasarkan kecerdasan majemuk. Kadikma, 9(2), 127-135.
Retrieved from https://jurnal.unej.ac.id/index.php/kadikma/article/view/9964

Amimah, H. S., & Fitriyani, H. (2017). Level berpikir siswa smp bergaya kognitif
refleksif dan impulsive menurut teori van hiele pada materi segitiga. Prosiding
seminar nasional Unimus.

Apriyanti, S & Fitriyani, H. (2017). Teori Van Hiele: Tingkat berpikir siswa smp
bergaya kognitif refleksif dan impulsif pada materi segiempat. Prosiding seminar
nasional Unimus.

Aula, M. F. R,, Suyitno, H., & Rosyida, I. (2019). Mathematical literacy ability viewed
from student’s learning style based on gender differences on pbl assistance project
assessment. Unnes Journal of Mathematics Education Research, 8(1), 96-103.

Baiduri, B. (2019). Strategi literasi dalam pembelajaran matematika pada era industri
4.0. Must: Journal of Mathematics Education, Science and Technology, 4(1), 77-
94.

Casanova, J. R., Cantoria, C. C. C., & Lapinid, M. R. C. (2021). Students’ geometric
thinking on triangles: Much improvement is needed. Infinity, 10(2), 217-234."
Crowley, M. L. (1987). The van Hiele model of the development of geometric thought.

Learning and teaching geometry, K-12, 1-16.

Fitriyani, H., Sri, A. W., & Aan, H. (2018). Students’ geometric thinking based on van
hiele’s theory, Volume 7, No. 1, February 2018, ISSN 2460-9285. Journal of
Mathematics Educations.

Hardianti, D., Priatna, N., & Priatna, B. A. (2017). Analysis of geometric thinking
students’ and process-guided inquiry learning model. In Journal of Physics:
Conference Series (Vol. 895, No. 1, p. 012088). IOP Publishing.

Hawari, N. W. (2020). Literature study: improving student's thinking ability in
geometry materials with the van hiele theory learning model in the time pandemy
covid-19."

Kurniawati, N. D. L., & Mahmudi, A. (2019). Analysis of mathematical literacy skills
and mathematics self-efficacy of junior high school students. Journal of Physics:
Conference Series, 1320(1), 012053.


http://bsnp-indonesia.org/wp-content/uploads/kompetensi/Panduan_Umum_KTSP.pdf
http://bsnp-indonesia.org/wp-content/uploads/kompetensi/Panduan_Umum_KTSP.pdf

Jurnal Pendidikan MIPA, 24 (1), 2023, 124-134 |133

Lailiyah, S. (2017). Mathematical literacy skills of students’ in term of gender
differences. AIP Conference Proceedings, 1868(1), 050019.

Miles, M. B., Huberman, A. M., & Saldana, J. (2014). Qualitative data analysis: A
methods sourcebook.

Nugrahanto, S., & Zuchdi, D. (2019). Indonesia pisa result and impact on the reading
learning program in indonesia. international conference on interdisciplinary
language, literature and education (ICILLE 2018), 373-377.

Nurdianasari, H., Rochmad, & Hartono. (2015). Kemampuan literasi matematika
peserta didik kelas viii berdasarkan gaya kognitif. Unnes Jurnal of Mathematics
Education Research, 4(2) : 76-83.

Obi, C. N., Agwagah, U. N. V., & Agah, J. J. (2014). Effect of origami on students’
retention in geometry. IOSR Journal of Research & Method in Education (IOSR-
JRME), 4(5), 46-50. https://doi.org/10.9790/ 7388-04514650.

OECD. (2019). Programme for international student assessment (PISA) Result From
PISA 2018. Paris: OECD Publishing.

Ojose, B. (2011). Mathematics literacy: are we able to put the mathematics we learn
into everyday use?. Journal of Mathematics Education.Vol. 4 No.1.Hal. 89-100

Rohman, S. (2019). An analysis of students’ literacy ability in mathematics teaching
with realistic mathematics education based on lesson study for learning
community. IOP Conf. Series: Journal of Physics: Conf. Series 1265

Sari, R.H.N. & Wijaya, A. (2017). Mathematical literacy of senior high school
students in yogyakarta. Jurnal Riset Pendidikan Matematika, 4(1) : 100- 107.

Siew, N., Chong, C., & Abdullah, M. (2013). Facilitating students’ geometric
thinking through van hiele’s phase-based learning using tangram. Journal of
Social Sciences. 9 (3): 101-111.

Stacey, K. (2012). The international assement of mathematical Literacy: PISA 2012
Framework and Item.University of Melbourne.

Stacey, K., & Turner, R. (2016). Assessing mathematical literacy: the pisa experience.
Australia: Springer.

Sturgeon, A. (2018). Why literacy should be included in an effective elementary
math curriculum. EURASIA Journal of Mathematics, Science and Technology
Educations, 14(2) : 557-560.

Sugiyono. (2013). Metode penelitian pendidikan pendekatan kuantitatif kualitatif dan
r&d. Bandung: Alfabeta

Sugiyono. (2014). Metode penelitian kombinasi (mixed methods). Jakarta: Alfabeta

Sukestiyarno, YL. (2013). Statistika dasar. Semarang: UNNES Press

Sukestiyarno, YL. (2020). Olah data penelitian berbantuan spss. Semarang: UNNES
Press

Sutisna, A. P., Budi, A. S., & Noornia A. (2019). The influence of the realistic
mathematics education approach and early mathematical ability to mathematical
literacy Int. J. Multidiscip. Curr. Res. 6 798-801

Thomson, S., Hillman, K., & Bortoli, L. 2013. A teacher’s guide to PISA mathematical
literacy. Australia: ACER Press.

Usman, H., Yew, W. T., & Saleh, S. (2020). Effects of Van Hiele’s Phase-based
Teaching Strategy and Gender on Retention of Achievement in Geometry among
Pre-service Mathematics Teachers’ in Niger State, Nigeria. International Journal



134

Jurnal Pendidikan MIPA, 24 (1), 2023, 124-134

of Pedagogical Development and Lifelong Learning, 1(2), ep2009.
https://doi.org/10.30935/ijpd11/9139

Utami, M. W., Setiawan, T. B., & Oktavianingtyas, E. (2016). Tingkat berpikir
geometri siswa kelas VII-B smp negeri 1 Jember materi segiempat berdasarkan
Teori van Hiele ditinjau dari hasil belajar matematika. Jurnal Edukasi, 3(2), 43-
47,

Van De Walle, J. A. (2008). Matematika sekolah dasar dan menengah pengembangan
pengajaran. Alih bahasa: Suyono. Jakarta: Erlangga.

Van de Walle, J A. (2001). Geometric thinking and geometric concepts. in elementary
and middle school mathematics: teaching developmentally, 4th ed. Boston:Allyn
and Bacon.

Wardono and S Mariani.(2018). The analysis of mathematics literacy on PMRI learning
with media schoology of junior high school students. International Conference on
Mathematics, Science and Education 2017 (ICMSE2017). J. Phys.: Conf. Ser. 983
012107.

Wardono, W., Waluya, B., Kartono, K., Sukestiyarno, S., & Mariani, S. (2015). The
realistic scientific humanist learning with character education to improve
mathematics literacy based on PISA. International Journal of Education and
Research, 3(1), 349-362.

Yulia., Martin, K., & Juli A., (2021). Mathematical literacy: a case study on padang
students' mathematical ability. Al Jabar; Jurnal Pendidikan Matematika Vol. 12,
No. 1, 2021, Hal 109 — 120 p-ISSN: 2086-5872, e-ISSN: 2540-7562.

Zulkardi, Z., Putri, R. I. 1., & Wijaya, A. (2020). Two decades of realistic mathematics
education in Indonesia. In International reflections on the Netherlands didactics of
mathematics (pp. 325-340). Springer, Cham.



