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Problem-solving skills are highly important in various aspects of life and professions,
particularly in mathematics education. However, many students struggle to develop
these skills due to a lack of understanding, critical thinking abilities, practice, and
motivation. To address this, educators need to adopt teaching strategies that strengthen
students' problem-solving skills. One effective approach is the scientific learning
model, which emphasizes the scientific process, critical thinking, collaboration, and
real-world applications. This study aims to assess the improvement of seventh-grade
students' mathematical problem-solving skills using the scientific learning model. The
research utilizes a descriptive quantitative approach with a two-group pretest-posttest
design. The sample consists of seventh-grade students from an Islamic Junior High
School, and data collection includes pretest and posttest questions. The N-gain formula
is used to measure improvement. The findings indicate a significant improvement in
problem-solving abilities among students who receive instruction using the scientific
learning model compared to those who do not. The improvement is categorized as
moderate in the experimental class, while the control class shows a lower level of
improvement. Factors such as students' enthusiasm, implementation of real-life
problems, and increased independence contribute to the improvement in students'
problem-solving abilities. The implementation of the scientific learning model
significantly enhances students' mathematical problem-solving skills. Based on the
field findings, there is a need for improvement in soft skills to support meaningful
learning activities.

Copyright © 2023 IKIP Siliwangi.

All rights reserved.

Corresponding Author:

Pathiah Fikril Iman,

Department of Mathematics Education,

Institut Keguruan dan llmu Pendidikan Siliwangi,
JI. Terusan Jend. Sudirman, Cimahi, Indonesia
Email: fitripathiah@gmail.com

How to Cite:

Iman, P.F., Fitriani, N. (2023). Improving Problem Solving Ability through A Scientific Approach on Grade
VIl MTs Students. JIML, 6(4), 240-247.

INTRODUCTION

Problem-solving skills are a crucial ability in everyday life as well as in various professions.
This skill involves an individual's ability to identify, analyze, and solve problems effectively
and efficiently. The importance of problem-solving skills cannot be underestimated as they
help individuals face challenges and overcome barriers in various contexts. Additionally, the
importance of problem-solving skills is valuable in tackling complex and dynamic challenges
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in the real world, enabling individuals to navigate unexpected situations, identify effective
solutions, and make appropriate decisions (Araiza-Alba et al., 2021; Shaffer et al., 2015).

Considering this, it is essential for students to possess problem-solving skills, especially in
solving mathematical problems. Problems arise when students have a lack of understanding of
concepts, critical thinking skills, practice, and motivation, thus impeding their development of
problem-solving abilities. It is important for educators and the education system to recognize
these challenges and adopt teaching strategies that strengthen students' problem-solving skills
so that they can face the future more effectively. According to the National Council of
Teachers of Mathematics (2000), five core competencies for problem-solving, reasoning,
connection, communication, and representation are included in the thinking methods of
mathematics learning. The low quality of human resources may be a result of this inability.
The inflexibility in the instructional process hinders students from developing their problem-
solving skills, resulting in a low problem-solving capacity.

Considering this, a learning model that can support problem-solving steps is necessary. One
of the learning models that can be applied is scientific learning because the scientific learning
model effectively enhances students' problem-solving abilities. By emphasizing the scientific
process (Bybee, 2004), critical thinking skills (Osborne et al., 2004), collaboration (Johnson
& Johnson, 1999), and application of knowledge in real-world contexts (Kolb, 1984), this
model provides students with a more profound and relevant learning experience. It is
important for educators to adopt the scientific learning model in their teaching practices to
help students develop the problem-solving skills needed to face future challenges. According
to Aripin (2013), middle school students usually have below-average abilities in solving
mathematical puzzles, as it is estimated that only 10% of students in each class have the
ability to solve problem-solving exercises. With challenging problem-solving indicators, such
as formulating mathematical models or developing solutions, most students are only skilled at
applying concepts or formulas to common problems with pre-existing mathematical models.
However, there are several challenges in translating narratives into mathematical models.
Based on the description provided above, mathematical problem-solving skills seem to be
highly important for students, and educators should strive to ensure that students have these
skills at their highest level.

Based on the findings from the conducted study, the objective of this research is to determine
whether there is significant improvement in the mathematical problem-solving skills of
seventh-grade students using the scientific learning model.

METHOD

The method used in this research is descriptive quantitative. The research employs a two-
group pretest-posttest with control group design, where this method compares the results from
two sample classes, namely the control class and the experimental class as seen in Table 1.

Table 1. Research Method

Class Pretest Treatment  Posttest
Experiment @) X O
Control o] 0
Information:
0 : problem solving ability

X . learning a scientific approach
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The population of this study consists of all 7th-grade students of Islamic Junior High School
(MTS), with the sample being students from MTS Cianjur. The sample size for each class
consists of 30 students. Data collection for the research was conducted using pretest and
posttest questions, and the measurement of improvement utilized the N-gain formula. The
following table is used for categorizing N-gain improvement:

Table 2. N-Gain Score Criteria

N Gain Score Criteria
Score > 0.7 High

0.3 <Score<0.7 Middle
Score < 0.3 Low

Source: (Meltzer, 2002)

RESULTS AND DISCUSSION
Results

Sorting the test classes based on the results of the end-of-semester exams allowed for a
comparison between students with different initial abilities. This approach aimed to determine
whether there were any significant differences in learning outcomes based on the teaching
approach employed. The mean test results were analyzed to establish a baseline for
comparison and to ensure a fair distribution of students across the control and experimental
classes. This initial analysis provided valuable insights into the effectiveness of the chosen
teaching methods.

Following the sorting process, an initial assessment in the form of a pretest was conducted for
both the control and experimental classes. This step allowed researchers to gauge the students'
problem-solving abilities at the beginning of the study. By following a structured problem-
solving approach, the pretest assessed the students' skills in observation, data collection,
association, and communication. The results of the pretest served as a reference point to
measure the growth and improvement of students' problem-solving abilities throughout the
study.

During the 4-week duration of the study, the experimental class engaged in learning activities
using a scientific approach. This approach involved hands-on, inquiry-based learning
experiences, where students actively participated in various problem-solving tasks. They were
encouraged to observe, collect relevant data, make associations, and communicate their
findings. In contrast, the control class received instruction through the traditional lecture
method, where the teacher delivered information in a more passive manner. The study
allowed for a comprehensive comparison between the outcomes of these different teaching
approaches, providing insights into the impact of the scientific approach on students' problem-
solving skills. After the completion of the learning activities, it concluded with a final
assessment in the form of a posttest to obtain data on students' learning outcomes. The
teaching concept using the scientific approach is presented in Table 3.

Table 3. Main Treatment Activities in Experiment Class

Activities Description

Observe Students observe the problems raise by
teacher

Ask Teacher give trigger questions about the
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problem

Data Collection Students collect information from the
problem given

Associate Students discuss in their respective group
about the results of gathering the
information they get

Communicating Students present the results of the
discussion in front of class

Source: (Rimelda Sibuea & Sukma, 2021)

Before the learning activities take place, a test is conducted on the students to determine the
extent to which the class is homogeneous. From the results of the initial assessment, the
statistical test showed a significant p-value of 0.837, sig > 0.05, indicating that there were no
differences in problem-solving abilities at the initial stage. Then, at the end of the learning
process, another test is conducted on both test groups, and the results are calculated using the
posttest mean test with testing stages for normality in table 5.

Table 5. The normality test of normalized postest

Group Statistic df Sig.
Experimental 0.144 30 0.117
Control 0.136 30 0.166

We also tested the homogeneity, and the results can see in table 6.
Table 6. Test of homogeneity of variance of Postest

Levene dfl df2 Sig.
Statistic
Based on Mean 0.025 1 58 0.875

Also we tested the two-mean test, and the results as presented in Tables 7.

Table 7. Independent sample T-Test

Competency t df Sig.
Improvement in mathematical Aproach 6.616 58 0.000

From the test results, a significance of 0.000 < 0.05 was obtained, indicating a significant
difference in student learning outcomes between those who received treatment and those
who did not receive treatment. Meanwhile, for the mean N-gain test, values were obtained as
displayed in Tables 8.

Table 8. Independent sample T-Test

Competency t df Sig.
Improvement in mathematical Aproach 7.130 58 0.000

Based on the N-gain test results, a significance of 0.000 < 0.05 was obtained, indicating an
improvement in problem-solving outcomes in the experimental class compared to the control class.
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The improvement in the experimental class falls under the moderate category, while the control class
shows a low level of improvement.

Discussions

From the above research findings, there are several factors that contribute to the
improvement of students' problem-solving abilities. These factors include:

e Students' enthusiasm in learning activities (Priyadi & Agustiningsih, 2016).

e Alignment between the taught material and real-life problems (Sudria; I et al., 2019).

e Enhancement of students' independence in problem-solving (Sofianti et al., 2021).
The implementation of these three factors has shown significant positive impacts (Haji &
Widada, 2017).

Figure 1. During this group learning activity, students collaborate to compile initial
information

Figure 1 shows the enthusiasm of students in compiling information both collaboratively and
independently to gather pieces of information that can solve the given problem. Afterward,
they attempt to communicate what they have discovered to the teacher as a mentor in this
learning activity, as depicted in Figure 2.

Figure 2. Group Mentoring in Learning Activities

As for the issues that arise during the learning activities, there is a time constraint (
(Anjarsari, 2019), where scientific model activities require sequential implementation of the
following stages: a) Observing, b) Collecting data, ¢) Associating, d) Communicating.
Regarding the test results, there were challenges observed in the low-ability group of
students who only grasped the concept up to the required problem-solving stages, as depicted
in Figure 3. In this figure, students only wrote the known concept and answered the given
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questions. On the other hand, students with moderate abilities were capable of elaborating on
the problem and effectively formulating solutions, as shown in Figure 4.

ANeBar  mennarakan bavws rurio Aiamerer

Va6 (s benar

Figure 5. Results of Student Answers in the Medium Group
However, the results of both the posttest and N-gain tests indicate that the scientific learning
model significantly enhances students' problem-solving skills in the subject of fraction
material when compared to the absence of treatment in the form of implementing the
learning model for students.
CONCLUSION

In the conducted research activities, significant improvements in problem-solving skills were
observed among students. This achievement can be attributed to several factors, such as
nurturing students' independence, fostering their motivation, and addressing real-life
problems that they encounter. By encouraging students to take ownership of their learning
and providing them with meaningful and relevant challenges, their ability to analyze and
solve problems was notably enhanced.

However, one of the major challenges encountered during the research was the effective
management of timing in the learning activities. It is crucial to ensure that each stage of the
learning model is executed efficiently and adequately. Proper time allocation for each step is
essential to allow students to thoroughly engage in the observing, data collection,
associating, and communicating processes. Addressing this concern would ensure the
seamless implementation of the scientific learning model, maximizing its impact on students'
problem-solving abilities.
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Furthermore, for future research endeavors, it is imperative to place emphasis on developing
students' soft skills alongside their cognitive growth. While enhancing their intellectual
capacities is crucial, equal attention should be given to nurturing their affective abilities. This
holistic approach would foster a well-rounded development of students, enabling them not
only to excel in problem-solving but also to exhibit emotional intelligence, effective
communication, and collaborative skills. By focusing on both cognitive and affective aspects,
future studies can explore the comprehensive growth of students in various learning domains.

REFERENCES

Anjarsari, E. (2019). Faktor Permasalahan Pendekatan Saintifik 5m Dalam Pembelajaran
Matematika Di Sma. Jurnal Pendidikan, 01(01), 12—20.

Araiza-Alba, P., Keane, T., Chen, W., & Kaufman, J. (2021). Immersive virtual reality as a
tool to learn problem-solving skills. Computers & Education, 164, 104121.
https://doi.org/10.1016/j.compedu.2020.104121

Aripin, U. (2013). Difficulties in solving mathematical problems. IKIP SILIWANGI.

Bybee, R. (2004). Scientific Inquiry And Science Teaching. In Science Education - SCI
EDUC (Vol. 62, pp. 1-14). https://doi.org/10.1007/978-1-4020-5814-1 1

Haji, S., & Widada, W. (2017). Pengaruh Pendekatan Saintifik Pada Pembelajaran
Matematika Terhadap Kemampuan Pemecahan Masalah Dan Kemampuan Berpikir
Tingkat Tinggi Siswa Kelas X IPA SMA Negeri 1 Kepahiang. In Jurnal Pendidikan
Matematika Raflesia (\Vol. 2, Issue 1).

Johnson, D., & Johnson, R. (1999). Making cooperative learning work. Theory Into Practice -
THEORY PRACT, 38, 67—73. https://doi.org/10.1080/00405849909543834

Kolb, D. (1984). Experiential Learning: Experience As The Source Of Learning And
Development. In Journal of Business Ethics (Vol. 1).

Meltzer, D. E. (2002). The relationship between mathematics preparation and conceptual

learning gains in physics: A possible “hidden variable” in diagnostic pretest scores.
American Journal of Physics, 70, 1259-1268.

National Council of Teachers of Mathematics. (2000). Principles Standards and for School
Mathematics.

Osborne, J., Erduran, S., & Simon, S. (2004). Enhancing the quality of argument in school
science. Journal of Research in  Science Teaching, 41, 994-1020.
https://doi.org/10.1002/tea.20035

Priyadi, Y., & Agustiningsih. (2016). Peningkatkan Aktivitas dan Hasil Belajar Siswa Dengan
Penerapan Pendekatan Saintifik dan Media Benda Asli pada Pembelajaran IPA Kelas IV
di SDN Maron Kidul Il Kecamatan Maron Kabupaten Probolinggo. Pancaran, 5(1), 125—
142.

Rimelda Sibuea, A., & Sukma, E. (2021). Analisis Langkah-Langkah Pendekatan Saintifik
pada Pembelajaran Tematik Terpadu di Sekolah Dasar Menurut Para Ahli. Jurnal of
Basic Education Studies, 4(1), 2344-2358.

Shaffer, D., Graesser, A., Foltz, P., Rosen, Y., Forsyth, C., & Germany, M.-L. (2015).
Challenges of Assessing Collaborative Problem Solving. https://doi.org/10.1007/978-3-
319-65368-6 5

Sofianti, F., Afrilianto, M., Siliwangi, I., Terusan Jenderal Sudirman, J., & Barat, J. (2021).
Penerapan Pendekatan Saintifik Untuk Menumbuhkan Kemandirian Belajar Pada Siswa



https://doi.org/10.1016/j.compedu.2020.104121
https://doi.org/10.1007/978-1-4020-5814-1_1
https://doi.org/10.1080/00405849909543834
https://doi.org/10.1002/tea.20035
https://doi.org/10.1007/978-3-319-65368-6_5
https://doi.org/10.1007/978-3-319-65368-6_5

Journal of Innovative Mathematics Learning 047
Volume 6, No. 4, December 2023 pp 240-247

Smk Kelas XI. Jurnal Pembelajaran Matematika Inovatif, 4(3).
https://doi.org/10.22460/jpmi.v4i3.667-674

Sudria; I, I. B. N., Lanang, G., Lysa, W.;, & Sembiring, K. B. (2019). Jurnal Pendidikan
Kimia Indonesia | 32 Jurnal Pendidikan Kimia Indonesia. 3(1), 32-45.
https://ejournal.undiksha.ac.id/index.php/JPK/index



https://doi.org/10.22460/jpmi.v4i3.667-674
https://ejournal.undiksha.ac.id/index.php/JPK/index

