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1. Introduction

Based on the National Council of Teachers Mathematics or better known as NCTM, there are 5
competencies in mathematics education, namely: mathematical problem solving, mathematical
communication, mathematical reasoning, mathematical connections, and mathematical representation.
Problem solving is defined as an attempt to find a way out of a difficulty (Polya, 1973). Meanwhile,
according to Sajadi et al. (2013) that problem solving is an important element in combining real life
problems. When students are solving math problems, students are faced with several challenges such as
difficulties in understanding the questions because of problems students have faced before. One of the
challenges in learning mathematics is to improve problem solving abilities. The importance of problem
solving in Indonesia can be seen in Regulation of the Minister of Education and Culture Number 22 of 2016
which makes problem solving part of knowledge and skill competencies in the standard process of primary
and secondary education. From the results of the teaching and learning activities that have been carried out,
it can be concluded that the minimum criteria of mastery learning in mathematics is 70. From the questions
given to 36 students it shows that students' problem-solving abilities are still low. The average obtained is
63.75 and 67% classical completeness.
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In the following, one of the questions and the results of student work related to problem solving abilities
is presented.

The function of the speed of an object is v = 6t + 3 determine the
distance traveled (s) after moving for t = 10 seconds if at the time
of t = 4 seconds, the distance traveled is 80 m

One of the student's answers is shown in the image below.
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Figure 1. Students work result

Based on the picture above, it can be concluded that students cannot determine the information
contained in the problem, students cannot develop a settlement plan and carry out the settlement plan
correctly, and students cannot conclude the results of their work. Students only calculate the distance by
integrating the speed. This shows that the ability to solve problems before conducting research is still low.
Based on the results of observations with the mathematics teacher and analysis of students' daily test results,
it was found that there were still many students who had difficulty working on problems that were different
from the practice questions. The level of learning outcomes is not solely influenced by the potential of
students but also the application of a learning model. The accuracy of applying a good learning model is
able to develop students' learning abilities (Masturoh et al., 2014). Problem Based Learning is a learning
model or approach that can be used by teachers to improve students' problem solving abilities. Arends
(2009) cited by Angkotasan (2014) states "Problem Based Learning helps students develop their thinking
and problem solving skills, learn authentic adult roles, and become independent learners." According to
Ruchaedi and Baehaki (2016) Problem Based Learning can help students rediscover mathematical
concepts, reflection, abstraction, formalization, and problem solving. Problem Based Learning can help
make teaching and learning activities more enjoyable and student-centered. Students are given the
opportunity to find problems around them that can be used as problems during learning. Students are also
given the opportunity to talk about the problem with classmates and think about how to solve the problem.
Therefore, it is hoped that students will acquire problem solving skills using the Problem Based Learning
model in learning mathematics

Furthermore, learning media as a teacher's teaching aid to students can be an alternative in carrying out
learning variations. Previous research regarding the use of the Math Magazine media by Munawaroh et al.
(2021) showed a positive response with a result of 79.6%. Another study by Savitri (2019) concluded that
the average value of the experimental class or trial class was greater than that of the control class. The
presentation of magazines is much lighter and more interesting because the portion of the pictures in the
magazine is more than in the book, the language used is also not always the standard language. Mathematics
learning resources in the form of magazines are still rare. In fact, by activating the sense of sight (such as
using books, pictures, maps, charts, films, models, and demonstration tools) students will learn more
effectively. This is because by sight it will give a longer impression, easier to remember, and easier to
understand. Learning media in the form of magazines has added value compared to ordinary textbooks, one
of which is the contents of magazines that are related to everyday life.
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Another factor that influences problem-solving abilities is learning independence. Iwamoto, et al in
Isnaeni et al. (2018) state that independent learning is described as individuals who are actively involved
in the learning environment, organize, train, and use their abilities effectively, and have positive
motivational beliefs about their abilities in learning. According to Haris Mujiman in Handayani and
Ariyanti (2020) learning independence is a student activity in learning that is carried out because of a desire
from within oneself to be able to have a competence in solving problems with the provisions they have.
Learning independence can be defined as an attitude of students who have the characteristics of (1) learning
initiative; (2) diagnosing learning needs; (3) set learning goals; (4) monitor, regulate and control
performance or learning; (5) viewing difficulties as challenges; (6) search for and utilize relevant learning
resources; (7) selecting and implementing learning strategies; (8) evaluating learning processes and
outcomes, as well as self-concept (self-concept) (Sugandi, 2013). Therefore, independent learning is a
person's effort to change behavior on their own accord and not depend on others.

The problem posed in this study is whether the learning methodology Problem-Based supported by
Mathematics Magazine is effective for solving skills problem, based on the background information given
above. The aim of this research is to evaluate the impact of the Problem Based Learning paradigm, with
assistance from Magazine Mathematics, on the ability to solve problems. Indicators used in research these
are (1) The ability to solve problems with Problem Based learning assisted by Math Magazine achieves
75% classical completeness; (2) The average problem solving ability using the Problem Based Learning
model assisted by Math Magazine is more than the average problem solving ability using the expository
learning model; (3) The average mathematical problem solving ability of students with Problem Based
Learning assisted by Math Magazine is more than 70.

2. Method

This research used a mixed method research method with a sequential explanatory research design, namely
mixed research with quantitative and qualitative research methods which are carried out sequentially
(Sugiyono, 2019). The population in this study were students of class XI SMA Negeri 5 Semarang.
Sampling on quantitative resilience was carried out by cluster random sampling obtained by class XI IPA
8 (control class) and X1 IPA 9 (experimental class). Subjects in the qualitative research were taken from
the experimental class with purposive sampling, 6 subjects were selected with 2 subjects from high, medium
and low learning independence.

The data collection techniques used were tests, non-tests (learning independence questionnaires), and
interviews. The test used to measure the ability to solve problems. The test questions were tested first in
the trial class so that the validity, reliability, discriminating power, and difficulty level of the questions were
obtained. The student self-efficacy questionnaire contains 19 statement items. The scale used is a Likert
scale in the form of a checklist, with the answer choices of strongly agree, Agree, Disagree, and Strongly
Disagree. Interviews were conducted with research subjects with the aim of obtaining data on problem
solving abilities in terms of student learning independence.

The quantitative data analysis technique in this study was to test hypothesis 1, namely whether problem
solving abilities with Problem Based Learning assisted by Math Magazine achieve 75% classical
completeness. Hypothesis 2 was used to test the average problem-solving ability using the Problem Based
Learning model assisted by Math Magazine, which was higher than the average problem-solving ability
using the expository learning model. Testing hypothesis 3 was used to test the average mathematical
problem-solving ability of students with Problem-Based Learning assisted by the Mathematics Magazine
of more than 70. Qualitative data analysis was carried out in stages: data reduction, data presentation, and
drawing conclusions. After that, triangulation is carried out, namely checking data from the same source
using different techniques.
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3. Results & Discussions

3.1. Quantitative Research

In quantitative research, a prerequisite test is carried out before testing the hypothesis. The data was taken
from the results of students' problem-solving ability tests. Prerequisite test for normality test and
homogeneity test with the help of the SPSS program. The results of the experimental class and control class
data show that both data are normally distributed and homogeneous. Table 1 shows the results of problem
solving ability tests in the experimental and control classes.

Table 1. Experimental and Control Class problem-solving ability test results

Class Data Result
Experimental Average 86
Max 100
Min 55
Control Average 79.6
Max 100
Min 65

Calculation of hypothesis 1, Hypothesis test 1 aims to determine the classical completeness of the
problem solving abilities of class XI students of SMA Negeri 5 Semarang using Problem Based Learning
assisted by math magazine to achieve classical completeness of 75% with the minimum criteria of mastery
learning 70. The test criterion is reject Hy if Zcoun: > Zos— o Where zg _, is obtained from a list of tables
with a standard normal distribution with probability (0.5 — a) and a = 0.05. Based on the calculations
obtained Z.,yn: = 2.169 and Z.gp. = 1.64. S0 that Z.,une > Ziapie- BeCaUSE Zopyne = 2.169 >
Z:iapie = 1.64, then H, is rejected. This means that the percentage of completeness of the problem-solving
ability test results using Problem-Based Learning assisted by math magazine reaches 75% with the
minimum criteria of mastery learning 70.

Hypothesis 2 test was used to compare the results of the average problem-solving abilities of
experimental class students better than the average results of problem-solving abilities of control class
students. The test criterion is Accept Hy if t < t,_,, Where t,_, is obtained from the distribution list t with
dk = ny + n, — 2 and probability (1 — a). Reject H, for t = t,_,. Based on the calculation results, the
teount = 2.264 and t;p,. = 1.67 values are obtained. Because t oyn: = 2.264 > tiqpe = 1.67 then H,
is rejected. So, the average problem-solving ability of the experimental class students is more than the
average problem-solving ability of the control class students.

In determining the minimum completeness average test, in this study using a predetermined the
minimum criteria of mastery learning of 70. The test criterion is reject H, if t = t;_, with t,_, obtained
from the student t distribution list using probability (1 — a) and dk = n — 1. Based on the calculation
results obtained t.yyn: = 5.58 and tqp. = 1.69. Because t.oynt = 5.58 > tiqpe = 1.69, then Hy is
rejected. So, the average problem solving ability of students with the problem based learning model assisted
by math magazine is more than 70.

3.2. Qualitative Research

Qualitative data analysis in this study includes data reduction, data presentation, and data verification
(drawing conclusions). Data reduction by summarizing the results of interviews for each subject and
arranged in an orderly language that is easy to understand. Examination of students' problem-solving ability
test results is carried out with reference to the guidelines for assessing problem-solving ability tests.

Unnes J. Math. Educ. 2023, Vol. 12, No. 2, 196-204



M. N. Azizah, Kartono 200

Table 2. Classification of learning independence criteria

Category Total
High 7

Medium 23
Low 3
Total 33

After knowing the description of the achievement of each stage, a description of the results of the
mathematical literacy test is carried out based on students' self-efficacy. The next step is to present the data
with tables and brief descriptions. This stage makes it easier to understand the data because the data can be
arranged neatly, orderly, and arranged in a pattern of data relationships that help draw conclusions.

3.2.1. Analysis of Problem Solving Ability with High Learning Independence

Another factor that influences the success of learning is learning independence. Problem solving abilities
are influenced by learning independence, this is in line with research by Ambiyar, et al. (2020) entitled
"The Relationship between Student Learning Independence and Students' Mathematical Problem Solving
Ability" which concludes that the greater the student's learning independence, the problem solving ability
students' mathematics is getting better and better.

On the indicator of problem solving ability Building new mathematical knowledge through problem
solving shows that both subjects fulfill the indicator of mathematical problem solving ability namely
Building new mathematical knowledge through problem solving. On the indicator of problem solving
ability Applying and using various appropriate strategies to solve problems shows that both subjects meet
the indicators of problem solving ability Applying and using various appropriate strategies to solve
problems. The indicators for solving problems that arise in mathematics and other contexts show that both
subjects meet the indicators of problem-solving ability to solve problems that arise in mathematics and
other contexts. The indicator of observing and reflecting on the problem-solving process shows that both
subjects fulfill the problem-solving ability indicator of observing and reflecting on the problem-solving
process.

Based on the analysis of the research results obtained, it can be concluded that there is an influence of
independent learning on students' mathematical problem solving abilities. Students with high learning
independence are able to understand the information contained in the problem and visualize it and can build
new mathematical knowledge through problem solving; apply and adapt various appropriate strategies to
solve problems; solve problems that arise in mathematics and in other contexts; and monitor and reflect on
the problem-solving process.

3.2.2. Analysis of Problem Solving Ability with moderate Learning Independence

According to Firdaus, et al. (2020) students with a moderate level of learning independence tend to have
moderate mathematical problem solving abilities. On the indicator of problem solving ability Building new
mathematical knowledge through problem solving shows that both subjects fulfill the indicator of
mathematical problem solving ability namely Building new mathematical knowledge through problem
solving. On the indicator of problem solving ability Applying and using various appropriate strategies to
solve problems shows that both subjects meet the indicators of problem solving ability Applying and using
various appropriate strategies to solve problems. The indicators for solving problems that arise in
mathematics and other contexts show that the indicators fulfill the problem-solving ability to solve
problems that arise in mathematics and other contexts. The indicator of observing and reflecting on the
problem-solving process shows that the subject sufficiently fulfills the problem-solving ability indicator of
observing and reflecting on the problem-solving process. Based on the results obtained, the two subjects
were classified as students with moderate learning independence categories.
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Students in this category are able to fulfill the indicators even though they have not been fulfilled
properly. Students with moderate learning independence are still unable to understand what information is
in the problem; be able to adapt a variety of appropriate strategies to solve problems solving problems that
arise in mathematics and in other contexts, can make a solution plan and then solve it but it is not complete;
and monitor and reflect on the problem-solving process.

3.2.3. Analysis of Problem Solving Ability with Low Learning Independence

According to Firdaus, et al. (2020) students with a low level of learning independence tend to have low
mathematical problem solving abilities. Students in this category are only able to meet a few indicators. On
the indicator of problem-solving ability to build new mathematical knowledge through problem solving, it
showed that both subjects did not meet the indicator of mathematical problem-solving ability, namely
building new mathematical knowledge through problem solving. On the problem-solving ability indicator
Applying and using various appropriate strategies to solve problems shows that both subjects do not meet
the problem-solving ability indicators Applying and using various appropriate strategies to solve problems.
The indicators for solving problems that arise in mathematics and other contexts show that it is sufficient
to meet the indicators of problem-solving ability to solve problems that arise in mathematics and other
contexts. The indicator of observing and reflecting on the problem-solving process shows that the subject
does not meet the problem-solving ability indicator of observing and reflecting on the problem-solving
process. Based on the results obtained, the two subjects were classified as students with low learning
independence categories.

Students with low learning independence are still unable to understand what information is in the
questions; be able to adapt a variety of appropriate strategies to solve problems solving problems that arise
in mathematics and in other contexts can make a solution plan then solve it but it is not complete; and does
not monitor and reflect on the problem-solving process.

4, Conclusion

Based on the results of the research and discussion that has been described, the analysis of problem solving
abilities in the Problem Based Learning model assisted by Math Magazine in terms of student learning
independence obtains the following conclusions. (1) Problem Based Learning assisted by Math Magazine
on problem solving abilities beyond classical completeness by 91%; (2) The average problem solving
ability in the Problem Based Learning model assisted by math Magazine is better than the problem solving
ability of control class students; (3) The average problem solving ability in the Problem Based Learning
model assisted by Math magazine is more than 70. So it can be said that the Problem Based Learning model
assisted by Math Magazine is effective for students' problem solving abilities in terms of learning
independence.

The description of problem solving abilities in the Problem Based Learning model assisted by Math
Magazine in terms of learning independence shows the following results. (1) Students with high learning
independence are able to understand the information contained in the problem and visualize it and can build
new mathematical knowledge through problem solving; apply and adapt various appropriate strategies to
solve problems; solve problems that arise in mathematics and in other contexts; and monitor and reflect on
the problem-solving process; (2) Students with moderate learning independence are still unable to
understand what information is in the problem; be able to adapt a variety of appropriate strategies to solve
problems solving problems that arise in mathematics and in other contexts, can make a solution plan and
then solve it but it is not complete; and monitor and reflect on the problem-solving process; (3) Students
with low learning independence are still unable to understand what information is in the questions; be able
to adapt a variety of appropriate strategies to solve problems solving problems that arise in mathematics
and in other contexts can make a solution plan then solve it but it is not complete; and does not monitor and
reflect on the problem-solving process.
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