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Evi Zulfiani Santoso*™ Abstract: Observations in Class X E9 at SMA Negeri 5 Purwokerto
revealed a significant issue in the mathematics learning process:
1Universitas Muhammadiyah students' lack of independent learning skills. Many students struggled

with self-evaluation and showed insufficient readiness before class
sessions. This was evident as only a few students prepared themselves
before lessons began. When assignments were given, many relied on
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sessions. To address this issue, a teaching method that actively
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classroom action research followed a four-stage cycle: planning,
action, observation, and reflection. The study aimed to enhance

https://doi.org/10.24090/ijrme.v2i1.11283 independent learning among students by implementing a Problem-
Based Learning (PBL) model integrated with Teaching at the Right
Level (TaRL) and Culturally Responsive Teaching (CRT) strategies.
Finally, focusing on the Probability material in Class X E9, the
research demonstrated a 39.6% increase in students' independent
learning from cycle | to cycle 111
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A. Introduction

Pane & Darwis Dasopang (2017) interpret learning as a process of changing behavior as
a result of individual interactions with their environment. According to Mayangsari (2015),
learning is a process where a person's behavior changes due to experience to gain knowledge,
skills and attitudes from someone who carries out learning activities. Mathematics is a science
that studies order, and also concepts that are arranged hierarchically, structured and
systematically starting from the simplest concepts to the most complex concepts (Hasratuddin,
2014). By teaching mathematics, it is hoped that it can foster students' logical, critical and
creative thinking skills, so that students have the ability to solve problems (F Assyifa et al.,
2020). To develop these abilities, the ability to develop is needed, one of which is
independence. In interpreting independent learning, it is not just students who learn alone, but
rather students who learn with self-awareness to make the most important decisions to meet
their learning needs (Wulandari, 2022). The mathematical problems solving ability can be
increased by mind map learning methods, it is important to use several learning methods to
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make students more interest and problems solving ability increase(lka Purwati & Maria Ulpah,
2023). Beside that, the variety of learning methods can make students’ mathematical
communication skills increase (Khaq & Febriana, 2023).

The term "independence™ indicates confidence in one's own ability to solve problems
without special help from others and a reluctance to be controlled by others. Independence is
an individual's ability to solve problems on their own without always depending on others,
being able to make decisions, having initiative, and also creative wherever the individual is
(Woi & Prihatni, 2019). According to Rantina (2015), independence is the ability to direct and
control one's own feelings in thinking and acting, being responsible, having self-confidence,
being disciplined. Independence in learning mathematics is observed from the indicators: 1)
having a sense of responsibility, 2) not depending on others, 3) having one's own initiative, and
4) self-confidence. (Reski et al., 2019).

The Teaching at the Right Level (TaRL) approach is an approach that is guided by the
level of students' abilities (Edizon & Maharani Zan, 2023). Implementing TaRL requires
teachers to identify students' interests and learning outcomes through diagnostic assessments.
The results of this assessment will be used by teachers as a reference in planning learning
according to the characteristics of students (Jauhari et al., 2023). The Culturally Responsive
Teaching (CRT) approach is an approach in the world of education that focuses on recognizing,
respecting and responding to the diversity of cultures, backgrounds and experiences of students
in the learning process (Sari et al., 2023). Meanwhile, according to Gay in research by Inayah
etal., (2023) CRT is a learning approach that uses cultural knowledge, student experience and
student learning styles to create more meaningful learning.

According to Isnawati et al., (2015), The cause of low quality education can occur due to
a lack of independent learning that is driven by the passion and enthusiasm that should exist
within a person. The results of observations that have been made in class X E9 SMA Negeri 5
Purwokerto show that the problem that exists in Mathematics learning is the lack of student
independence, many students do not carry out independent evaluations individually and
according to their abilities. The learning process implemented by the teacher has basically
stimulated students to actively learn to use the internet, such as instructing students to search
for material on the internet, but in reality students use the internet for other things and depend
on their friends to get material. In fact, students' learning independence during the learning
process is still relatively low. There are still students who lack awareness in preparing
themselves before the learning process begins. This can be seen when the teacher starts learning
activities, only a small number of students prepare themselves before the learning process
begins. When students are given an assignment, they don't do it straight away but still depend
on their friends, for example, if they are given practice questions, they still look at their friends'
answers. The lack of students' sense of responsibility in collecting assignments can be seen
when students do not immediately collect the assignments before the teacher orders them.

This means that low learning independence is likely to have an impact on learning
success or learning achievement. Seeing this, learning is needed that actively involves students
and can make students dare to try to use their own abilities in solving problems. Therefore, the
author is interested in conducting classroom action research with the research title “Enhancing
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Students’ Independence of Learning: Problem-Based Learning Model Integrated with TaRL
and CRT Strategies”

B. Methods

This research was carried out collaboratively, the process involving lecturers, teachers
and colleagues who were tasked with helping make observation activities easier, more thorough
and objective. This research was also carried out in a participatory manner, the research carried
out its own observations when carrying out actions which included determining topics, problem
formulation, planning, carrying out analysis and research reports. This classroom action
research is divided into four stages, namely planning, action, observation and reflection.

The subjects of this research were class X E9 students at SMA Negeri 5 Purwokerto.
There were 36 students in the class, 21 girls and 15 boys. Meanwhile, the mathematics teacher
who was used as the research subject was the researcher himself. This research was carried out
in class X E9 of SMA Negeri 5 Purwokerto in the even semester. This research was carried out
during teaching hours so that it did not interfere with other lessons. The placement for class
This class was chosen as a research location because of the low level of student independence
and student learning achievement which was not yet optimal.

In this research, researchers collaborated with observers of teacher and student activities.
The action taken was the application of the Problem Based Learning learning model
accompanied by the TaRL and CRT approaches as an effort to increase student independence
and mathematics learning outcomes for class X E9 SMA Negeri 5 Purwokerto. Observations
are carried out by observers by making observations regarding the implementation of learning
and student independence by giving a mark O if they do not do it and 1 if they do this aspect of
independence. Observation assessment by providing a checklist on the prepared observation
sheet. The observation sheet that will be used in this research is the observation sheet for
student learning independence. The researcher prepared a grid of observation sheets before
carrying out the research. The target indicators for the success of student learning independence
in this research are as follows:

Table 1. Target of Success Indicators

Number Indicator Target
1 Have a sense of responsibility 75%
2 Does not depend on others 75%
3 Has own initiative 75%
4 Confidence 75%

Data processing and analysis in the research process is carried out using descriptive,
critical and comparative analysis. The steps are as follows: based on observation data, the
independence value of each student for each indicator is processed by adding up the scores
obtained to determine the total value of learning independence for each student indicator; After
obtaining the total independence score for each indicator for each student, the next step is to
compare it with the expected maximum score; calculate the percentage of student independence
using the formula:

International Journal of Research in Mathematics Education Vol. 2 No. 1, 2024, 71-78 | 73



Santoso, Enhancing Students’ Independent Learning ...

X Score for each indicator
X 100%

X indicator X X number of students

C. Results and Discussion
1. Cyclel

a. Result

At the first cycle meeting, 30 students attended. The results of observations of students'
learning independence during learning are as follows:

Table 2. Data from Cycle | Observations

Number Indicator Cycle | Target
1 Have a sense of responsibility 66,6% 75%
2 Does not depend on others 33,3% 75%
3 Has own initiative 13,3% 75%
4 Confidence 43,3% 75%
Average 39,1% 75%

b. Discussion

The implementation of cycle | was carried out by grouping students based on the initial
test (TaRL), the form of LKPD questions that were appropriate to the grouping (TaRL) and
inserting cultural values in the form of simple habits in everyday life (CRT). The results of
observations in cycle | showed a relatively low independence score with an average score of
39.1%. The highest indicator score was a sense of responsibility, namely 66.6%, and the lowest
was having one's own initiative, 13.3%. This is because during the observations carried out in
the first cycle of learning, students were already responsible for the tasks given but were still
very lacking in terms of initiative to solve problems. Students still need a lot of help from
teachers or asking friends even in assignments given individually. Because the results obtained
by students' independent learning have not reached the target, the cycle continues to cycle Il
with reflection and improvement.

2. Cyclell
a. Result
At the second cycle meeting, 30 students attended. The results of observations of

students' learning independence during learning are as follows:

Table 3. Data from Cycle Il Observations

Number Indicator Cycle Il Target
1 Have a sense of responsibility 73,3% 75%
2 Does not depend on others 60% 75%
3 Has own initiative 33,3% 75%
4 Confidence 53,3% 75%
Average 54,9% 75%
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b. Discussion

The implementation of cycle 1l was carried out by grouping students based on the initial
test (TaRL), the form of LKPD questions that were appropriate to the grouping (TaRL),
choosing evaluation questions according to ability (TaRL) and inserting cultural values in the
form of traditional Banyumas and Wayang games (CRT). The results of observations in cycle
Il showed that the independence score increased for each indicator with an average score of
54.9%. The highest indicator score was a sense of responsibility, namely 73.3%, and the lowest
was having one's own initiative, 33.3%. The score for the initiative indicator itself is still
relatively low because there are still many students who have not done their individual
assignments independently and still ask other people for help. Even though the scores for each
indicator and the average score have increased, these results have not met the initial target so
the cycle continues to cycle 111 with reflection and improvement.

3.  Cycle 1l
a. Result

At the cycle 111 meeting the number of students attending was 33 people. The results of
observations of students' learning independence during learning are as follows:

Table 4. Data from Cycle 11 Observations

Number Indicator ﬁ)l/cle Target
1 Have a sense of responsibility 78,7%  75%
2 Does not depend on others 81,8% 75%
3 Has own initiative 78,7%  75%
4 Confidence 75,7%  75%
Average 78,7% 75%

b. Discussion

The implementation of cycle 111 was carried out by grouping students based on the initial
test (TaRL), the form of LKPD questions that were appropriate to the grouping (TaRL), and
inserting cultural values in the form of Wayang and regional languages (CRT). The results of
observations in cycle 111 showed that the independence score increased for each indicator with
an average score of 78.7%. The highest indicator score was a sense of responsibility, namely
78.7%, and the lowest was self-confidence, 75.7%. As the cycle is carried out, researchers as
teachers who teach always insert character strengthening in the form of independence which
convinces students that mistakes when working on questions are normal so that participants
must have the courage to write their own answers. In cycle 111, the level of independence of
students in class X E9 had reached the target, so the research cycle was stopped.

D. Conclusion

From the results of cycle I, cycle 11, and cycle 111, a recapitulation of the presentation of
student learning independence was obtained as follows:
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Table 5. Recapitulation of the Percentage of Student Learning Independence

Number Indicator Cycle | Cycle Il Cycle Il  Target
1 Have a sense of responsibility 66,6% 73,3% 78,7% 75%
2 Does not depend on others 33,3% 60% 81,8% 75%
3 Has own initiative 13,3% 33,3% 78,7% 75%
4 Confidence 43,3% 53,3% 75,7% 75%
Average 39,1% 54,9% 78,7% 75%

Based on the results of the analysis and discussion carried out, the conclusion that can be
put forward in this research is that the application of the Problem Based Learning model
accompanied by the TaRL and CRT approaches in Probability material in class X E9 SMA
Negeri 5 Purwokerto can increase students' learning independence. Learning with the Problem
Based Learning model accompanied by TaRL and CRT approaches in Probability material in
class X E9 SMA Negeri 5 Purwokerto can increase the percentage of students' learning
independence from cycle | to cycle 111 by 39.6%.
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