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Abstract 

    
This research aims to evaluate the engagement and learning outcomes of students through the Problem Based Learning 

model with a Culturally Responsive Teaching approach, particularly in the topic of algebraic function limit system. 

Based on observations and interviews conducted at Muhammadiyah Mlati High School, it was found that students in 

the eleventh grade of Social Sciences were less active in participating in mathematics classes, which are part of the 

mandatory curriculum based on the 2013 Curriculum. This study utilized the Classroom Action Research method 

conducted in three cycles. Each cycle included planning, implementation, observation, and reflection stages. The 

observation results indicated an increase in learning activity with a score of 56.25% in the first cycle, 72.13% in the 

second cycle, and 91.38% in the third cycle. This increase in learning activity correlates with the improvement in 

students' learning outcomes, where the N-gain value in the first cycle was 0.48 (medium category), 0.51 in the second 

cycle (medium category), and 0.56 in the third cycle (medium category), indicating that the success indicator (≥75.00) 

has been achieved. Thus, this research is considered successful and concluded at the end of the third cycle. 
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INTRODUCTION  

  
A robust education system is pivotal for nurturing quality, open-minded, creative, and innovative young 

individuals adept at problem-solving and poised to confront future challenges [1]. However, realizing this 

lofty objective necessitates overcoming various hurdles and issues within the education landscape. 

Addressing educational challenges can be facilitated through a shared vision among stakeholders: students, 

teachers, school principals, parents, relevant institutions, and local governments [2][3][4]. Consequently, 

all stakeholders must diligently fulfill their roles. Teachers emerge as pivotal actors in national goal 

attainment [5]. They must hone their professional skills to adapt to evolving professional trends and 

requirements [6], particularly in teaching. Without the capacity to deliver effective teaching, teachers cannot 

exhibit innovation and creativity in executing their duties and responsibilities. 

Teachers are inseparable from teaching activities while discharging their duties and responsibilities. 

Teaching unfolds as a process where students interact with teachers and learning resources in an educational 

setting [7], [8]. Within this interactive process, knowledge and values are transmitted from teachers to 

students and from the environment to students. Various strategies can be employed by teachers in this 

knowledge transfer process. The efficacy of learning strategies hinges on being informed by diagnostic test 

results for students [9]. Incorrect selection of teaching strategies can impact learning process outcomes 

[10][11]. 
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The assessment of eleventh-grade Social Sciences students at Muhammadiyah Mlati High School 

shows that there are deficiencies in the students' initial knowledge. Surprisingly, less than 48% of students 

scored below Minimum Completeness in mathematics learning. This low basic knowledge has a negative 

impact on student learning outcomes. Prior knowledge serves as an important component for the success of 

the learning process. [12] emphasized that prior knowledge helps students perfect critical thinking skills 

and become independent learners. [13] also emphasized that student learning outcomes are shaped by 

previous knowledge. 

Model selection stands out as one of the factors influencing mathematics learning outcomes. 

Problem-Based Learning (PBL) emerges as a learning model fostering active student participation in 

addressing real-world problems [14][15]. In the context of mathematics learning among eleventh-grade 

Social Sciences students at Muhammadiyah Mlati High School, the PBL model is anticipated to offer 

avenues for students to cultivate problem-solving skills, collaboration, and deeper conceptual 

understanding. Student engagement and cognitive autonomy are imperative for realizing learning objectives 

[16]. [17] and [18] highlighted in her study that the implementation of PBL models can bolster student 

learning outcomes. Moreover, the Culturally Responsive Teaching (CRT) approach ensures the presentation 

of learning materials while considering students' cultural backgrounds. 

Culturally Responsive Teaching (CRT) serves as an instructional approach guaranteeing equitable 

education irrespective of students' cultural backgrounds [19]. The CRT approach aids students in better 

comprehending their cultural heritage. Infusing cultural values through the CRT approach involves 

integrating PBL during learning, which falls under the CRT approach's purview. [20] underscored that the 

CRT approach preserves cultural identity by embedding cultural values in learning. The integration of CRT 

with PBL serves as a benchmark for contextual learning approaches, fostering cultural characteristics, and 

instilling cultural values aligned with learning objectives. 

Eleventh-grade Social Sciences students receive algebraic function limits material as part of 

mandatory mathematics subjects. A lack of learning motivation impacts learning outcomes and engagement, 

evidenced by students' involvement in learning, participation in problem-solving, willingness to express 

opinions, offer suggestions, and respond to questions from teachers or peers. [21] and [22] delineated 

indicators of learning engagement, including active participation in learning tasks, involvement in problem-

solving, seeking clarification from peers/teachers, gathering information for problem-solving, conducting 

group discussions, self-assessment, problem-solving practice, and applying acquired knowledge to 

complete tasks or problems. 

[23] posited that learning entails organizing and structuring the learning environment to foster and 

stimulate learning. According to [24], learning encompasses teacher-student interaction and associated 

elements. Teachers wield a pivotal role in determining learning quality, with their planning, implementation, 

and evaluation skills significantly impacting its success. Hence, this research aims to enhance engagement 

and mathematics learning outcomes among eleventh-grade Social Sciences students at Muhammadiyah 

Mlati High School through the implementation of Problem-Based Learning (PBL) coupled with a Culturally 

Responsive Teaching (CRT) approach in the Algebraic Function Limits material.  

 

 

MATERIALS AND METHODS   
 

This research employed the Classroom Action Research method conducted in three cycles, with each cycle 

comprising planning, implementation, observation, and reflection activities. The study took place at 

Muhammadiyah Mlati High School during the second semester of the academic year 2023/2024, from 

February 10th to May 10th, 2024. The sample (subjects) used in this research consisted of eleventh-grade 

Social Sciences students at Muhammadiyah Mlati High School. The methods utilized in this research 

included observation, interviews with teachers or students to assess student engagement, as well as pre-tests 

and post-tests to determine learning outcomes, indicated by N-gain results and classical mastery. The 

outcomes of this research encompassed student engagement and learning outcomes. 
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Figure 1: Research Flow 

Student engagement can be assessed through eight indicators based on [25], where each indicator consists 

of three points. The data from the observation assessments regarding student engagement were then 

analyzed quantitatively by calculating the percentage of all aspects using the following formula [26]. 

 

Percentage =
Score obtained

Maximum score
× 100% 

 

Analyzing student engagement data involves several steps. Firstly, observation data is collected based on 

the eight indicators of engagement. Secondly, scores are determined for each indicator based on 

observations. These scores are then summed up from all indicators. Subsequently, the maximum achievable 

score is calculated. Finally, the formula provided above is utilized to compute the percentage of student 

engagement. Additionally, student learning outcomes are derived from the improvement between pre-test 

and post-test scores, as well as the classical mastery of students. This improvement can be calculated using 

the N-gain formula. 

 

〈𝑔〉 =
𝑆𝑝𝑜𝑠𝑡 − 𝑆𝑝𝑟𝑒

𝑆𝑚−𝑖𝑑𝑒𝑎𝑙 − 𝑆𝑝𝑟𝑒
 

 

With the following criteria: 

 
Table 1: Interpretation of ScoreiAverage N-gain 

 

Value 〈𝐠〉 Category 

i〈g〉 ≥ 0,7 High 

i0,3 ≤ 〈g〉 < 0,7 Medium 

i〈g〉 < 0,3 Low 

[27] 
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Learning implemented through the PBL model with a CRT approach is deemed successful if students' 

learning outcomes exhibit an increase in pre-test and post-test scores, based on the N-gain criteria reaching 

a minimum of 0.3, categorized as moderate. Classical mastery of students is calculated from the post-test 

scores achieving ≥75% of the total number of students obtaining the Minimum Criteria of 75. The classical 

mastery value can be analyzed using the formula according to [27] as follows:  

 

Classical Mastery =
Number of students who pass

Total number of students
× 100% 

 

 

RESULTS AND DISCUSSION   

  
This Classroom Action Research involves four main activities: planning, implementation, observation, and 

reflection. In the lesson planning phase, instructional materials such as lesson plans, instructional media, 

learning resources, observation sheets, reflection sheets, and teaching strategies suitable for the 

characteristics and needs of the students are required. In cycles I and II, the Problem Based Learning (PBL) 

model with a Culturally Responsive Teaching (CRT) approach was utilized, with instructional media 

including videos and images, learning resources such as worksheets, and a quiz game (Quizziz) as cognitive 

assessment instruments. In cycle III, the PBL model with a CRT approach was employed, utilizing 

instructional media like videos, images, snakes and ladders, online monopoly, and student-produced posters, 

with learning resources in the form of worksheets. 

During the implementation phase of the first cycle, eleventh-grade Social Sciences students 

engaged in discussions aided by Liveworksheet. They searched for information through the internet, 

YouTube, and books to assist in completing the worksheet, and group discussion outcomes were presented. 

In the second cycle, students participated in a tournament game/online snakes and ladders competition 

assisted by Quiz Whizzer, where they earned points by answering questions at each step, and the group with 

the highest points emerged as the winner. Activities like mini quizzes, snakes and ladders games, and 

monopoly in the second cycle were able to enhance student engagement, in line with [28] statement that 

combining Slide Share with quizzes can boost student activity during the learning process. In the third cycle, 

students made a product in the form of a poster using Canva about limits of algebraic functions. This is in 

line with [29] and [30] statement that learning with interesting media can help students understand the 

material better. 

According to [31], [32] and [33], learning supported by Android-based media has several 

advantages. Firstly, this media can activate students to learn with high motivation due to their interest in 

using this technology. Secondly, Android-based media can facilitate understanding of learning material 

because of its interactive usage and support for various teaching methods. Lastly, this media also provides 

flexibility for students to access learning material anytime and anywhere, thereby enhancing accessibility 

and ease in the learning process. 

The teaching approach in Cycles I, II, and III utilized CRT, integrating local culture through 

traditional games like snakes and ladders and crossword puzzles, which are included in PBL-based learning. 

These traditional games have cultural values passed down through generations (mutual cooperation, trust, 

honesty, sportsmanship) and are integrated with algebraic function limit material. Learning with the PBL 

model with a CRT approach provides a new experience for students, making them more active and 

motivated during the learning process. Students are free to create strategies, change seating positions during 

learning, and find it easier to understand the material presented. [34] stated that a learning environment that 

allows students to change seating positions, express themselves, and be creative can help with understanding 

the material. 

The CRT approach is suitable for mathematics learning because it relates to culture, such as the use 

of traditional games to facilitate learning, introducing mathematical concepts from batik fabrics to using the 

local language to present learning discussion results. In this study, the material was delivered by adapting 

to the local culture, and students were free to use their local language, such as a student from Solo who 

occasionally used their local language when expressing opinions. Their peers responded openly and shared 

their respective cultures.  
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Figure 2: Results of Observation Activities 

In the third activity of this research, there are two main activities: observation of students' learning 

engagement (covering affective and psychomotor domains) and evaluation of learning outcomes through 

worksheets, tournament games, and quizzes (as cognitive domains). The observation results indicate that 

the learning engagement of eleventh grade Social Sciences students increased from cycle I to cycle III. In 

cycle I, using the Problem-Based Learning (PBL) method, the engagement reached 56.25%. Cycle II 

showed an increase of 15.88% to 72.13% because the learning method was enriched with additional 

games/tournaments that catered to various learning styles of the students. In cycle III, the engagement 

increased by 19.25% to 91.38%, consistent with [35] statement that increased engagement can be achieved 

through social interaction accommodating various learning styles. 

This improvement occurred because the learning model used PBL, which encourages students to 

analyze complex problems, identify potential solutions, and apply learned knowledge to produce innovative 

and effective products. Additionally, PBL contextualizes learning, allowing students to see the practical 

applications of the theories learned and how this knowledge is used to solve real-world problems. They also 

verbally express opinions related to phenomena in their environment, in line with [36] statement that the 

CRT approach helps students understand concepts by finding real-life examples around them. 

Learning engagement refers to the active involvement of students in the learning process. This can 

be seen through various signs, such as participation in class discussions, problem-solving abilities, 

interaction in question-and-answer sessions, and more. According to [37] and [38], learning engagement 

not only includes physical aspects but also mental and emotional aspects. Active learners are physically 

engaged, such as participating in class activities, but also mentally and emotionally engaged by contributing 

to problem-solving and expressing their opinions. Thus, learning engagement reflects the holistic 

involvement of students in the learning process, both physically and mentally. 

The observation results of student engagement are measured based on eight indicators from [39], 

which include various achievement aspects: (A) using Canva to create posters, operating liveworksheet 

worksheets, and observing and listening to presentations and explanations from teachers or peers; (B) 

involvement in problem-solving, where students actively participate in discussions or tournament games; 

(C) asking other students or teachers for clarification when they do not understand the problem; (D) making 

efforts to gather various information, with students using books or internet media for problem-solving; (E) 

group discussion implementation, which includes discussion and collaboration in all group activities; (F) 

self-assessment of abilities and results obtained, where students express opinions and demonstrate 

confidence in learning; (G) practicing problem-solving, with students working on problems or issues using 

worksheets; (H) opportunities to apply what is learned, where students use acquired knowledge to complete 

tasks or face challenges. 
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Table 2: Research Results 

 

Indicator CYCLE I CYCLE II CYCLE III 

Pretest 42,50 65,20 91,71 

Posttest 69,91 82,92 96,33 

N-Gain 0,48 0,51 0,56 

Classical Completeness 20% 55% 100% 

 

Based on the above, the learning outcomes of eleventh grade Social Sciences students experienced 

improvement in each cycle, as evidenced by the increase in pretest and posttest scores. In cycle I, the 

classical mastery percentage of eleventh grade Social Sciences students was 20%, with an N-Gain value of 

0.48 categorized as moderate. In cycle II, there was an increase in the classical mastery percentage by 35% 

from 20% to 55%, and an increase in the N-Gain value by 0.03 from 0.48 to 0.51, still categorized as 

moderate. In cycle III, the classical mastery percentage increased by 45% from 55% to 100%, and the N-

Gain value increased by 0.05 from 0.51 to 0.56, remaining in the moderate category. This is in line with the 

statements by [40] and [41], which state that learning outcomes are the achievements attained by students 

during the learning process, such as changes in mindset or perspective, grades, attitudes, behavior changes, 

appreciation, and skills. 

In the fourth activity of this research, which is conducting reflection at the end of the learning 

process, this reflection activity is done together with students and mentoring teachers or colleagues. In cycle 

I, students were given the opportunity to express their opinions about the learning process. For example, if 

students felt bored and faced difficulties during the discussion in the first meeting, then in the second 

meeting of cycle I, a quiz or mini-game from Quizziz was given. However, when the mini-quiz was 

conducted, it took more time than expected, cutting into the presentation time, so the mentoring teacher and 

colleagues suggested paying attention to the time management. 

Due to the issues encountered in cycle I, improvements were made in the implementation of the 

learning process. In cycle II, the learning process focused more on the affective and psychomotor aspects 

of students through activities like online snake ladder tournaments and offline monopoly games. The snake 

ladder game was innovated by adding questions at each step of the game and a timer was provided to ensure 

the tournament ran smoothly and on time. However, in this cycle, there was a weakness, namely students 

were not active in expressing opinions and lacked confidence in answering questions in the snake ladder 

game, so improvements were made in the learning process in cycle III. 

Improvements in the learning process in cycle III included creating a final product in the form of a 

poster summarizing algebraic function limits and presenting the results. All students were given the 

opportunity to ask questions, express opinions, and there was a visible increase in confidence among the 

students. Cycle III showed an increase in engagement and learning outcomes among eleventh grade of 

Social Sciences students, thus this action research stopped at cycle III. 

  

  

CONCLUSION    
 
This study concludes that the PBL model with a CRT approach on the topic of algebraic function limits is able 

to enhance the engagement and learning outcomes of eleventh grade Social Sciences students at Muhammadiyah 

Mlati High School. This model is effective in improving student engagement and learning outcomes, as 

evidenced by the research analysis and implementation experience. The increase in learning activity is parallel 

to the improvement in student learning outcomes, where the N-gain values in cycle I were 0.48 (medium 

category), in cycle II were 0.51 (medium category), and in cycle III were 0.56 (medium category), indicating that 

the success indicator (≥75.00) has been achieved. 
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