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1. Introduction

Peraturan Menteri Pendidikan dan Kebudayaan Number 22 of 2006 concerning content standards for
primary and secondary education units explains that mathematics is aimed at enabling students to have the
following abilities: (1) understands mathematical concepts, explain the interrelationships between concepts
and apply concepts or algorithms flexibly, accurately, and precise in solving problems, (2) using reasoning
on patterns and properties, performing mathematical manipulations in making generalizations, compiling
evidence, or explaining mathematical ideas and statements, (3) solving problems which include the ability
to understand problems, design mathematical models, solve models and interpret the solutions obtained,
(4) communicate ideas with symbols, tables, diagrams, or other media to clarify the situation or problem,
and (5) have an attitude of appreciating the usefulness of mathematics in life, namely having curiosity,
attention, and interest in learn mathematics, as well as tenacious and trusting attitude themselves in problem
solving.

This is similar to as it was formulated by (NCTM, 2000: 7) related to the learning process that
emphasizes on five standards processes, namely problem solving, reason and proof, communication,
connections, and representation. Indicate to (Brenner: 2009) states that successful problem-solving process,
depends on problem presenting skills such as constructing and using mathematical representations in words,
graphs, tables, equations, solving, and manipulating symbols. Thus, good mathematical representation
skills are needed so that the problem solving process in mathematics is successful.
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Semarang 40" State Junior High School is a junior high school that uses the 2013 curriculum (K-13).
However, the facts in the field are that the V11l grade mathematics teacher of Semarang 40" State Junior
High School did not fully implement the 2013 curriculum in a scientific approach. When the learning
process takes place, it was seen that the attitude of students who were enjoy themselves with their
classmates, less attention to the teacher, did not take the initiative to read and do the problem if the teacher
did not tell them to, so that the attitude of self-regulated learning of students at Semarang 40™ State Junior
High School was still lacking. In addition, the mathematical representation of students is also still lacking
because they are still not able to write answers that are in accordance with mathematical steps.

Based on the results of the pre-tests of students related to mathematical representation skills, the average
pre-test of students in class VIl A of Semarang 40" State Junior High School is 62,07 of 29 students who
take the pre-tests. The Actual Completeness Limit for the mathematical representation ability of students
at Semarang 40™ State Junior High School is 65. Based on the results of students’ pre-test, it was seen that
students have not been able to understand the questions given. This is indicated by students not being able
to interpret problems in the form of mathematical expressions correctly so that the mathematical steps
become less precise.

The success of students’ learning in mathematical representation abilities is influenced by various
factors, one of which is self-regulated learning. Indicate reference by (Sugandi, 2013) states that self-
regulated learning is an attitude that has the characteristics of taking the initiative to learn, diagnosing
learning needs, setting learning goals, monitoring, regulating and controlling performance or learning to
view difficulties as challenges, seeking and utilizing relevant learning resources, selecting and
implementing learning strategies, evaluate the process and learning outcomes, as well as self-concept.

Based these facts obtained an alternative learning strategy in an effort to develop students’ mathematical
representation skills in this study is the Inductive Discovery Learning model. The components in the
discovery process include observing, classifying, predicting, measuring, explaining, and concluding.
Weimer identified 6 types of discovery learning, one of which is Inductive Discovery Learning. Indicate
references by (Yang, 2010: 1-2) explain that Inductive Discovery Learning is learning where discovery
learning is a pedagogic strategy that reduces direct teacher instruction and builds students” own knowledge.
Students can learn mathematical concepts better when they are involved in the induction process, namely
observing several examples of concepts, looking for and trying examples, and generalizing their findings
with the right written word, thus enabling students to form different conceptual structures that are
appropriate to summarize their findings.

Each student has a different way of dealing with the problems they face and building their knowledge.
Through Inductive Discovery Learning, it emphasizes that students learn mathematics about mathematical
concepts and structures contained in the material being studied, as well as looking for relationships between
mathematical concepts and structures. This allows students to develop self-regulated learning so that is has
a good effect on their mathematical representation abilities.

The purpose of this study was determine (1) the mathematical representation ability of class VIII
students with the Inductive Discovery Learning model can achieve classical completeness, (2) the
mathematical representation ability of class V111 students with the Inductive Discovery Learning model is
better than Problem Based Learning model, (3) there are any influence of self-regulated learning on the
mathematical representation ability of class VIII students with Inductive Discovery Learning model and,
(4) the mathematical representation ability of class VIII students in terms of self-regulated learning with
the Inductive Discovery Learning.

2. Methods

This research was conducted in class VIII of Semarang 40th State Junior High School in the 2020/2021
academic year. The research method used in this research is mix methods research with a concurrent
embedded design (unbalanced mix). Indicated references by (Sugiono, 2013: 537) states that concurrent
embedded design mix methods research is a method of mix methods between quantitative and qualitative
research methods by mixing the two methods unbalanced. The quantitative method in this study was carried
out to measure the classical completeness of students’ mathematical representation abilities in Inductive
Discovery Learning model, compare students’ mathematical representation abilities in Inductive Discovery
Learning and Problem Based Learning models, and measure whether there is an influence of self-regulated
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learning on the mathematical representation ability with the Inductive Discovery Learning model. While
the qualitative method is carried out to analyse the results of students’ mathematical representation abilities
with the Inductive Discovery Learning model in terms of self-regulated learning.

Sampling in this study using simple random sampling technique so that the sample obtained in this study
is class VIII A as the experimental class using the Inductive Discovery Learning model and class V11 B as
the control class using Problem Based Learning model. While taking research subjects to be interviewed
using purposive sampling technique by grouping self-regulated learning into three groups, namely high
self-regulated learning, medium self-regulated learning, and low self-regulated learning. The grouping
carried out based on the acquisition of students’ self-regulated learning questionnaire scores using the
standard deviation method.

The data collection methods in this study were: (1) observations were made to observe mathematical
representation abilities, (2) questionnaires were used to collect self-regulated learning data, (3) tests were
in the form description tests and were carried out after students received learning with Inductive Discovery
Learning model, and (4) interviews were conducted to determine the description of students’ mathematical
representation abilities in terms of self-regulated learning.

The data validity test in this study was carried out using triangulation technique, namely comparing the
data from the mathematical representation ability test results, results of interviews and results of
observations. Data analysis is done by data reduction, data display, and verifications.

3. Results and Discussions

3.1 Analysis Quantitative Methods

The data analysis was carried out on the data from the results of the test of mathematical representation
abilities. Then, data analysis was carried out which included normality test, homogeneity test, average test,
completeness test, difference test of two-average, difference test of two-proportion, and influence test. The
statistical results of the experimental class and control class students are presented in the following table.
Table 3.1 The Statistical Results of the Mathematical Representation Ability Test

VI A VIII B
No  (Experimental  (Control
Class) Class)
Z f 32 32
X 77.60 71.15
s 8.754 9.667

Table 3.1 The Statistical Results of the Students Self-Regulated Learning Questionnaire in the
Experimental Class

No VI A
(Experimental Class)

Zf 32
%
S

57.72
7.74

Based on the results of quantitative data analysis from the test of mathematical representation ability
the data of the two samples were normally distributed and had the same variance (homogeneous) so that
the data of the two samples could be used.

The average test obtained is t.oyn: = 4,914 > tiqpe = 1,695, then H, is rejected and H, is accepted.
So it can be concluded that the average mathematical representation ability of students with Inductive
Discovery Learning model reaches more than KKM, which is 70. While the completeness test is carried
out using the proportion test so that it is obtained Z yyn: = 1,687 > Zi411e = 1,645, then H, is rejected
and H, is accepted. So it can be concluded that the mathematical representation ability of class V111 students
with the Inductive Discovery Learning model reaches more than the classical KKM.
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The difference test of two averages obtained is t.oun: = 2,778 > tiapie = 1,670, then H, is rejected
and H, is accepted. So it can be concluded that the average mathematical representation ability class V11
students with the Inductive Discovery Learning model is better than Problem Based Learning model. While
the difference test of two proportions obtained is z.yyn: = 2,869 > z14. = 1,645, then H, is rejected and
H, is accepted. So it can be concluded that the proportion of mathematical representation abilities of class
V111 students who complete learning using the Inductive Discovery Learning model is better than Problem
Based Learning model.

The effect test was carried out using linear regression analysis which included regression equations,
regression linearity test, regression coefficient significance test, and simple correlation coefficient test. The
regression equation obtained is ¥ = 47,617 + 0.520X. The test to the linearity of the regression obtained
is that regression equation obtained is F.y,n: = 1,48 < Fiape = 2,37, then H, is accepted, so it is a linear
regression. The significance test of the regressions is coefficient obtained is Foune = 8,45 > Figpie =
4,17, then H, is rejected and H; is accepted, so linear regression means. The simple correlation coefficient
test obtained t.oune = 3,293 > tiape = 2,042, then H, is rejected and H; is accepted, so the simple
correlation coefficient means. Based on the results of the influence test, it can be concluded that there is an
influence between students’ self regulated learning and mathematical representation abilities.

Meanwhile, based on the results of calculations using a regression test consisting of a linearity test, a
significance test, and a simple correlation coefficient test, it shows that there is an influence of students’
self-regulated learning on the mathematical representation ability with the Inductive Discovery Learning
model. In the simple regression analysis between the self-regulated learning variable and the mathematical
representation ability variable, which is 22%. Research by (Sigia, 2020) states that the influence of learning
models on mathematical representation abilities depends on the self-regulated learning of students or vice
versa.

3.2 Analysis of Qualitative Methods

Qualitative data were obtained from this study based on the results of tests of mathematical representation
abilities, observations, and the results of interviews conducted by researchers with the research subjects. In
this section, the achievement for categories high, medium, and low self-regulated learning will be shown.
Subjects selected based on consideration are research subjects E-02 and E-14 with high self-regulated
learning category, research subjects E-08 and E-12 with medium self-regulated learning category, and
research subjects E-07 and E-15 with low self-regulated learning category.

3.2.1 Mathematical Representation Ability with High Self-Regulated Learning Category

The research subjects interviewed for the mathematical representation ability with high self-regulated
learning category were research subjects E-02 and E-14. Based on the results of mathematical
representation ability test, it shows that research subjects with high self-regulated learning category can
achieve mathematical representation well.

This proven because the research subjects E-02 and E-14 can achieve 3 indicators of mathematical
representation in the question given. Even though in question number 5 the research subject E-14 lacked
time to solve the problem so that the verbal representation indicator in question number 5 could not be met
by the research subject E-14. Therefore, in general, it can be concluded that the research subject E-14 is
able to master the three indicators of mathematical representation. While the research subject E-02 did not
experience the slightest obstacle in fulfilling the three indicators of mathematical representation in the
question given.

On the visual representation indicators for questions number 1 and 4. Research subject E-02 is able to
draw graphs according to what is known and provide information in the form of coordinate points to clarify
the graph. While the research subject E-14 is also able to draw graphs according what is known and provide
information in the form of coordinate points to clarify the graph. From the results of this analysis, it can be
concluded that the mathematical representation ability of research subject with high self-regulated learning
categories on visual representation indicators is included in good criteria because they are able to understand
and draw graphs according to what is known correctly

On the symbolic representation indicators for questions number 2, 3, 4, and 5. Research subjects E-02
is able to convert every existing problem into a mathematical model correctly and also solve the problems

Unnes J. Math. Educ. 2021, Vol.10, No. 3, 209-215



A.S.S. Putri, R.B. Veronica 213

using mathematical expressions appropriately. While the research subject E-14 is also able to convert every
problem into a mathematical model correctly and solve the problems using mathematical expressions
appropriately. From the results of analysis, it can be concluded that the mathematical representation ability
of research subjects with high self-regulated learning categories on symbolic representation indicators is
included in good criteria because they are able to convert problems into mathematical models and use
mathematical expressions appropriately to solve problem.

On the verbal representation indicators for question number 1, 2, 3, 4, and 5. Research subject E-02 was
able to write down each completion step in complete and correct words and was able to write the
conclusions from each question. However, in question number 5, the research subject E-02 looks less
precise in the calculations. While the research subject E-14 was also able to write down the completion
steps in complete and correct words and be able to write down the conclusions of each question. However,
on question number 5, the research subject E-14 was not done because there was lack of time to solve the
problem. From the results of the analysis, it can be concluded that the mathematical representation ability
of research subjects with the high self-regulated learning categories on verbal representation indicator is
included in good criteria because they are able to understand and write completion steps in complete and
correct words even though there are any question that are not done.

3.2.2 Mathematical Representation Ability with Medium Self-Regulated Learning Category

The research subjects who were interviewed for the mathematical representation ability with medium self-
regulated learning were research subjects EO8 and E-12. Based on the results of the mathematical
representation ability test, it shows that the research subject with medium self-regulated learning has a fairly
good mathematical representation.

This is proven because the research subjects E-08 and E-12 can meet the indicators of visual
representation and symbolic representation in using mathematical expressions well, but are quite capable
of fulfilling the symbolic representation indicators in making mathematical models and are still less than
optimal in fulfilling verbal representation indicators.

On the visual representation indicators for question number 1 and 4. Research subject E-08 is able to
draw graphs according to what is known and provide information in the form of coordinate points to clarify
the graph. While the research subject E-12 is also able to draw graphs according to what is known and
provide information in the form of coordinate points to clarify the graph. However, on question number 4
the research subject E-12 did not draw the graph because there was a lack of time to solve the problem.
From the results of the analysis, it can be concluded that the mathematical representation ability of research
subject with medium self-regulated learning categories on the visual representation indicators is included
in good criteria because they are able to understand and draw graphs according to what is known correctly
even though there are any question that are not done.

On the symbolic representation indicators for question number 2, 3, 4, and 5. Research subject E-08 is
able to convert every existing problem into a mathematical model correctly and also solve problems using
mathematical expressions correctly. However, on question number 5 the research subject E-08 was not
done because unable to understand the existing problem and a lack of time to solve the problem. Meanwhile,
the research subject E-12 is also able to convert every existing problem into a model mathematical correctly
and solve problems using mathematical expressions correctly. However, on question number 5 the research
subject E-12 did not understand the existing problems so that the mathematical model that had been made
was incorrect. From the results of the analysis, it can be concluded that the mathematical representation
ability of research subject with medium self-regulated learning categories on symbolic representation
indicators is included in quite well criteria because they are quite capable of converting problems into
mathematical models and using mathematical expressions appropriately to solve problems.

On verbal representation indicators for questions number 1, 2, 3, 4, and 5. Research subject E-08 is able
to write conclusions on each completion and write down the completion steps in complete and correct words
except number 3 and 4 are still incomplete. However, on question number 5 the research subject E-08 was
not done because unable to understand the existing problem and a lack of time to solve the problem.
Meanwhile the research subject E-12 is also able to write conclusions on each completion and write the
completion steps in complete and correct words except number 4 is still incomplete in writing the
completion steps and less through in calculations. While on question humber 5, the research subject E-12
was not done because unable to understand the existing problem and lack of time to solve the problem.
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From the results of the analysis, it can be concluded that the mathematical representation ability of research
subject with medium self-regulated learning categories on the verbal representation indicators is included
in the poor criteria because it is still not optimal in writing the completion steps in words.

3.2.3 Mathematical Representation Ability with Low Self-Regulated Learning Category

Research subjects interviewed for mathematical representation ability with low self-regulated learning
categories were research subjects E-07 and E-15. Based on the results of the mathematical representation
ability test, it shows that research subjects with low self-regulated learning categories have poor
mathematical representation.

This is proven because the research subjects E-07 and E-15 can meet the visual representation and
symbolic representation indicators in making mathematical models well, but have little difficulty in
fulfilling the symbolic representation indicators in using mathematical expressions and are unable to meet
the verbal representation indicators.

On the visual representation indicators for question number 1 and 4. Research subject E-07 is able to
draw graphs according to what is known and provide information in the form of coordinate points to clarify
the graph. However, on question number 4 the research subject E-07 did not draw the graph because there
was a lack of time to solve the problem. While the research subject E-15 is also able to draw graphs
according to what is known and provide information in the form of coordinate points to clarify the graph.
However, on question number 4 the research subject E-15 did not draw the graph because there was a lack
of time to solve the problem. From the results of the analysis, it can be concluded that the mathematical
representation ability of research subject with low self-regulated learning on visual representation indicators
is included in good criteria because they are able to understand and draw graphs according to what is known
correctly even though there are any question that are not done.

On the symbolic representation indicators for question number 2, 3, 4, and 5. Research subject E-07
was able to concert every existing problem into a mathematical model correctly and do not write down the
mathematical expressions used to solve the problem so that it goes directly to the solver. However, on
question number 5 the research subject E-07 was not done because unable to understand the existing
problem and lack of time to solve the problem. Meanwhile, the research subject E-15 was also able to
convert every existing problem into a mathematical model correctly and solve problem using mathematical
expressions correctly but still not through in calculations. However, on question number 5 the research
subject E-15 was not done because unable to understand the existing problem and lack of time to solve the
problem. From the results of the analysis, it can be concluded that the mathematical representation ability
of research subjects with low self-regulated learning categories on symbolic representation indicators is
included in quite well criteria because they are quite capable of converting problems into mathematical
models and using mathematical expressions appropriately to solve problems even though there are any
question that are not done.

On the verbal representation indicators for questions number 1, 2, 3, 4, and 5. Research subject E-07
did not write down the completion steps in words but wrote the conclusion of each completion. However,
on question number 5 the research subject E-07 was not done because unable to understand the existing
problem and lack of time to solve the problem. While the research subject E-15 was less than optimal in
writing the completion steps in words and did not write down the conclusions of each completion. However,
on question number 5 the research subject E-15 was not done because unable to understand the existing
problem and lack of time to solve the problem. From the results of the analysis, it can be concluded that the
mathematical representation ability of research subjects with low self-regulated learning categories on
verbal representation indicators is included in bad criteria because they are not optimal in writing
completion steps in words.

4, Conclusion

Based on the description above, it can be concluded that: (1) the mathematical representation ability of
class VIII students with the Inductive Discovery Learning model can achieve classical completeness, (2)
the mathematical representation ability students with Inductive Discovery Learning model is better than
Problem Based Learning model, (3) there is an influence of students’ self-regulated learning on the
mathematical representation ability with the Inductive Discovery Learning model of 22%, (4) students with
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high self-regulated have better representational abilities than medium or low self-regulated, because they
are able to meet the indicators visual representation, symbolic representation, and verbal representation,
students with medium self-regulated have good representation abilities in fulfilling visual representation
and symbolic representation but still not maximal in verbal representation, students with low self-regulated
have good mathematical representation abilities in fulfilling visual representation, but quite good in
symbolic representation and not good in verbal representation.

References

Balim et al. 2009. The Effects of Discovery Learning on Students’ Success and Inquiry Learning Skills.
Eurasian Journal of Educational Research. 1-20

Bey et al. 2013. Pengaruh Kemandirian Belajar Matematika Terhadap Hasil Belajar Matematika Peserta
Didik Kelas XI IPA SMA Negeri 6 Kendari. MIPMIPA. Vol.12, No. 2, Hal. 173-183.

Diba et al. 2018. Pengaruh Model Discovery Learning Terhadap Kemampuan Representasi Matematis
Siswa. Jurnal Pendidikan Matematika Unila. ISSN: 2338-1183. Vol. 6, No. 3, Hal. 236-247.

Fitri et al. 2017. Meningkatkan Kemampuan Representasi Matematis melalui Penerapan Model Problem
Based Learning. Jurnal Didaktik Matematika.Vol. 4, No. 1, Hal. 59-67.

Hapsari et al. 2019. Pengaruh Model Discovery Learniang Terhadap Kemampuan Representasi Matematis
Peserta Didik. Prosiding Seminar Nasional Matematika dan Pendidikan Matematika. Vol. 2, No. 1b,
Hal. 427-437.

Harahap et al. 2018. Differences between Mathematics Representation Ability and Students’ Self-Efficiacy
by Using Learning Cycle 7E and Discovery Learning Based on Batak Angkola Culture in SMAN 1
Spirok. American Journal of Education Research. Vol. 6, No. 11, Hal. 1497-1504.

Hayati et al. 2017. Pengaruh Penerapan Model Discovery Learning Terhadap Kemandirian Belajar Siswa.
JP2EA. Vol. 3, No. 1, Hal. 75-80.

Khoirunnisa et al. 2018. Hubungan Kemandirian Belajar dengan Kemampuan Representasi Matematis
Sisswa di SMPN 18 Tangerang. Seminar Nasional Pendidikan Matematika. Vol. 01, Hal. 182-190.

Nadia et al. 2017. Analisis Kemampuan Representasi Matematis Ditinjau dari Self-Efficacy Peserta Didik
melalui Inductive Discovery Learning. Unnes Journal of Mathematics Education Reasearch. Hal. 242-
250.

NCTM. 2000. Principles and Standards for School Mathematics. Reston, VA: NCTM.

Paris et al. 2010. Classroom Applications of Research on Self-Regulated Learning. Educational
Psychologist. https://doi.org/10.1207/S15326985EP3602_4 (diakses 24 Mei 2021).

Prasetyo et al. 2015. Eksperimentasi Model Pembelajaran Discovery Learning (DL) dan Problem Based
Learning (PBL) pada Materi Bangun Ruang Ditinjau dari Kemandirian Belajar Siswa Kelas VIII SMP
Negeri Se-Kabupaten Banyumas Tahun 2014/2015. Jurnal Elektronik Pembelajaran Matematika.
ISSN: 2339-1685. Vol. 3, No. 9, Hal. 997-1008.

Sigia, S. 2020. Pengaruh Model Pembelajaran Berbasis Masalah (PBM) dan Kemandirian Belajar Terhadap
Kemampuan Representasi Matematik Siswa SMA. Jurnal Kependidikan, Pembelajaran, dan
Pengembangan. Vol. 2, No. 2, Hal. 14-25.

Sugiyono. 2018. Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif, dan R&D. Bandung:
Alfabeta.

Yang et al. 2010. The Effectiveness of Inductive Discovery Learning in 1: 1 Mathematics Classroom.
Proccedings of the 18" Internasional Conference on Computers in Education.

Unnes J. Math. Educ. 2021, Vol.10, No. 3, 209-215


https://doi.org/10.1207/S15326985EP3602_4

