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This study aimed to describe students’ mathematical connection 

abilities in learning circle sectors through the Indonesian Realistic 

Mathematics Education (PMRI) approach using bolu kojo, a 

traditional Palembang cake, as a culturally relevant context. The study 

employed a descriptive mixed-method design involving 41 twelfth-

grade students at SMA Negeri 10 Palembang. Quantitative data were 

obtained from a mathematical connection ability test, while qualitative 

data were collected through observations, written-response analysis, 

and semi-structured interviews. The research was conducted through 

preliminary, field-test, and teaching-experiment stages. During 

instruction, a PMRI-based student worksheet guided students in 

exploring the bolu kojo context, developing informal and formal 

mathematical models, participating in discussions, and progressively 

mathematizing contextual situations. After the learning session, 

students completed a test using a different context, namely a birthday 

cake, to examine their ability to transfer mathematical ideas beyond 

the instructional context. Mathematical connection ability was 

analyzed through four indicators: connecting concepts within the same 

mathematical topic, connecting concepts across different 

mathematical topics, applying mathematics to other disciplines, and 

relating mathematics to everyday life. The findings showed that 

students’ mathematical connection ability was generally in the 

medium category. The highest achievement occurred in connecting 

concepts within the same topic and relating mathematics to everyday 

life, with 95.1% of students meeting each indicator. Connections 

across mathematical topics were demonstrated by 65.9% of students, 

while 75.6% successfully connected mathematics with other 

disciplines. Interview findings revealed that high-, medium-, and low-

ability students differed in contextual interpretation, proportional 

reasoning, use of scientific units, calculation accuracy, and 

completeness of mathematical representations. These results indicate 

that PMRI learning using the culturally familiar bolu kojo context can 

facilitate meaningful mathematical connections, although students still 

require support in writing systematic solutions, interpreting contexts 

accurately, and consistently using mathematical and scientific units. 

 

ABSTRAK 
Penelitian ini bertujuan mendeskripsikan kemampuan koneksi 

matematis siswa dalam pembelajaran juring lingkaran melalui 

pendekatan Pendidikan Matematika Realistik Indonesia (PMRI) 

dengan menggunakan bolu kojo, makanan tradisional Palembang, 

sebagai konteks budaya yang dekat dengan kehidupan siswa. 

Penelitian menggunakan desain deskriptif dengan pendekatan 

campuran yang melibatkan 41 siswa kelas XII SMA Negeri 10 
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Palembang. Data kuantitatif diperoleh melalui tes kemampuan koneksi 

matematis, sedangkan data kualitatif dikumpulkan melalui observasi, 

analisis jawaban tertulis, dan wawancara semi-terstruktur. Penelitian 

dilaksanakan melalui tahap pendahuluan, uji lapangan, dan 

eksperimen pembelajaran. Pada proses pembelajaran, lembar kerja 

peserta didik berbasis PMRI mengarahkan siswa untuk 

mengeksplorasi konteks bolu kojo, mengembangkan model 

matematika informal dan formal, berdiskusi secara interaktif, serta 

melakukan matematisasi progresif. Setelah pembelajaran, siswa 

mengerjakan tes dengan konteks berbeda, yaitu kue tart, untuk 

mengidentifikasi kemampuan mereka dalam mentransfer konsep yang 

telah dipelajari ke situasi baru. Kemampuan koneksi matematis 

dianalisis berdasarkan empat indikator, yaitu menghubungkan konsep 

dalam topik matematika yang sama, menghubungkan konsep 

antartopik matematika, menerapkan konsep matematika pada disiplin 

ilmu lain, dan menghubungkan matematika dengan kehidupan sehari-

hari. Hasil penelitian menunjukkan bahwa kemampuan koneksi 

matematis siswa secara umum berada pada kategori sedang. Capaian 

tertinggi terdapat pada indikator koneksi dalam topik yang sama dan 

koneksi dengan kehidupan sehari-hari, yang masing-masing dipenuhi 

oleh 95,1% siswa. Indikator koneksi antartopik matematika dicapai 

oleh 65,9% siswa, sedangkan koneksi matematika dengan disiplin 

ilmu lain dicapai oleh 75,6% siswa. Hasil wawancara menunjukkan 

adanya perbedaan antara siswa berkemampuan tinggi, sedang, dan 

rendah dalam menafsirkan konteks, menggunakan penalaran 

proporsional, menuliskan satuan ilmiah, melakukan perhitungan, dan 

menyajikan representasi matematika secara lengkap. Temuan ini 

menunjukkan bahwa pembelajaran PMRI dengan konteks budaya bolu 

kojo dapat memfasilitasi koneksi matematis yang bermakna, meskipun 

siswa masih memerlukan penguatan dalam penulisan solusi yang 

sistematis, ketepatan interpretasi konteks, serta konsistensi 

penggunaan satuan matematika dan sains. 

 
Copyright © 2026  by the authors  

This is an open access article distributed under the terms of the CC BY-SA license. 

(http://creativecommons.org/licenses/by-sa/4.0) 

INTRODUCTION  

Mathematical connection skills are the ability to connect mathematical concepts with 

other concepts in mathematics (Ahmad et al., 2023; Septian et al., 2020). These skills include 

systematically linking ideas and concepts to solve problems in various contexts, both within 

and outside the realm of mathematics (Aprilianda, 2022). In addition, mathematical connection 

skills enable students to integrate mathematics with the real world (Romiyansah et al., 2020). 

A similar view was expressed by Ostian (2023), who revealed in his research that mathematical 

connection skills connect mathematical concepts with everyday problems. Mathematical 

connection skills are important for students to master. Students who have mastered 

mathematical connection skills can understand and apply mathematical concepts more 

effectively without relying on memorization (Andriani et al., 2024). In fact, they will find it 

easier to solve mathematical problems, reason and prove theorems, and convey mathematical 

ideas clearly to others (Hidayati & Jahring, 2021). 

However, the reality in the field shows that many students still have difficulty relating 

mathematical concepts, especially in circle material. They tend to be unable to connect 

procedures and conceptual understanding, and often misinterpret problem representations, 

resulting in most students achieving low learning outcomes and falling below the minimum 

passing criteria (Hidayati et al., 2020). Based on (Hidayati et al., 2020) research, mathematical 
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connection errors still often occur when students solve geometry problems, especially those 

involving circles, causing students to have difficulty understanding concepts and solving 

problems effectively. Similar results were found by (Rahmi et al., 2020), who concluded that 

the mathematical connection abilities of seventh-grade students are still low, as only a small 

number of students are able to connect mathematics with real-life problems or other disciplines. 

Mariana (2024) also found that students are still predominantly at the basic stage of 

mathematical literacy, only able to write down the formula for a circle but not yet able to relate 

it to the context of science, such as the distance traveled by a vehicle’s wheels. This difficulty 

is caused by a weak understanding of prerequisite material, which hinders students from 

connecting different mathematical concepts (Krisdamayanti, 2021). 

This is in line with research conducted by Siagian (2021), which states that mathematical 

connection skills are greatly influenced by prior knowledge. Not only focused on students, 

ineffective teaching methods that often limit students’ opportunities to explore and connect 

mathematical concepts independently cause students to lose interest in learning and have 

difficulty making these connections (Desthiani et al., 2024). This emphasizes the importance 

of educational strategies that encourage exploration and connection-making among students, 

involving more interactive and student-centered learning experiences that enable students to 

apply their knowledge in various contexts (Desthiani et al., 2024). Therefore, teachers have an 

obligation to design innovative approaches, models, and learning media that can facilitate 

student understanding (Jannah, 2023). 

A sector is a geometric concept that describes a part of a circle bounded by two radii and 

an arc of the circle on a flat plane  (Earl, 2023). In the Merdeka Curriculum, the material on 

circular sectors is included in Phase F mathematics learning, where students are expected to be 

able to calculate the length of an arc and the area of a circular sector and apply this concept in 

everyday life (Kemdikbud, 2022). The competency for grades XI and XII is not only aimed at 

developing conceptual understanding, but also the students' ability to connect mathematics with 

the real world, such as in determining the location on the Earth's surface and the distance 

between two places on Earth. 

However, the implementation in learning is not always as expected. Many students still 

have difficulty with circle material. Students find it difficult to apply the correct formulas, 

resulting in a high error rate related to circle topics (Brijlall & Abakah, 2022). Research 

conducted by Kristianti (2022) also states that high school students experience difficulties with 

circle material due to misunderstandings of the concepts of circles, radii, equations, and point 

positions influenced by teachers and students themselves. In line with this research, Kpotosu 

(2024) revealed that students had difficulty understanding circle theorems due to a lack of 

instructional concepts, complex topics, and ineffective teaching methods, which hindered their 

understanding of geometric concepts. 

These difficulties are often caused by teaching that is too abstract and not connected to 

students' daily experiences, teaching methods that only focus on theoretical explanations 

without involving students in the active learning process, and teaching approaches that still 

focus on memorizing formulas without providing a deep understanding of the concepts 

(Nuralam & Maulidayani, 2020). This emphasizes the importance of the teacher's role in 

determining an in-depth and appropriate teaching approach so that these difficulties can be 

overcome. Therefore, a teaching approach is needed that can make this concept more contextual 

and interesting for students. 

One effective solution is to apply the Indonesian Realistic Mathematics Education 

(PMRI) approach (Narotama et al., 2024). Indonesian Realistic Mathematics Education (PMRI) 

is an adaptation of Realistic Mathematics Education (RME), which was originally developed 
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in the Netherlands (Zulkardi et al., 2020). PMRI aims to connect mathematics learning with 

everyday contexts(Purba, 2022). Thus, with PMRI, students can more easily understand 

mathematical concepts (Fitriani et al., 2023; Isamer et al., 2022; Septiana et al., 2022). PMRI 

emphasizes the use of real contexts and contextual problems in the learning process (Meitrilova 

& Putri, 2020; Van den Heuvel-Panhuizen & Drijvers, 2020). PMRI also encourages students 

to discover and develop mathematical understanding independently (Agusta, 2020). Therefore, 

PMRI can improve mathematical connection skills (Firdaus et al., 2022; Hutneriana et al., 

2024). The PMRI approach can be developed in accordance with the local cultural conditions 

and context in Indonesia (Hutneriana et al., 2024). 

Based on the above description, it is necessary to implement learning that can help 

students have good mathematical connection skills in circle sector material. Some previous 

research has shown that students' mathematical connection abilities still need attention. 

Rafiepour & Faramarzpour (2023) found that some students have not been able to connect 

mathematical concepts with other disciplines or daily lives. Fitri & Prahmana (2020) use the 

context of the Ferris Wheel for circle learning, but its focus is on parts of the circle in general, 

not exploring sector material or the local cultural context. Ostian (2023) examined students’ 

mathematical connection ability using the Palembang tourism context in flat building materials, 

but they did not investigate sector circles or integrate culinary cultural contexts. This research 

fills that gap by examining the mathematical connection ability of grade XII students in circle 

sector material through the PMRI approach based on the local cultural context of bolu kojo. 

 

METHOD 

This study uses a descriptive design with a mixed-method approach (Creswell, 2018), 

combining quantitative and qualitative data to describe the ability of students' mathematical 

connections in learning the material of the circle sector through the PMRI approach in the 

context of sponge kojo. The research subjects were selected through purposive sampling from 

a class of 41 grade XII students at SMA Negeri 10 Palembang, with one student representing 

each category of high, medium, and low mathematical connection ability. Data collection 

included quantitative data from tests that measured mathematical connection skills and 

qualitative data from observations and interviews to explore students' thinking processes and 

learning behaviors. The research was carried out in three stages: preliminary (expert validation 

and one-to-one), field trials (small groups), and learning experiments (one PMRI-based learning 

session, tests, and interviews). During the learning experiment, the PMRI syntax was 

implemented through a student worksheet (LKPD) designed to guide students through 

contextual exploration, model development, interactive discussions, and progressive 

mathematization. The LKPD consistently utilized the previously introduced culturally relevant 

context of the traditional Palembang cake bolu kojo to promote student engagement and support 

the development of mathematical connection abilities through meaningful and realistic 

activities. Following the instructional session, students completed a test that employed a 

different real-world context, specifically a birthday cake (kue tart), to assess the transferability 

of the learned concepts beyond the instructional context and to evaluate students’ mathematical 

connection ability in an independent setting. All collected data were analyzed using descriptive 

techniques, including data reduction, data presentation, and conclusion drawing, to ensure 

credibility and support the triangulation of findings. 

The indicators of mathematical connection ability used in this study were adapted from 

NCTM modified by Prihadi (2023) into four indicators, namely: (1) connections between 

mathematical concepts within the same topic; (2) connections between mathematical concepts 

in different topics; (3) application of mathematical concepts in other disciplinesand; (4) 



319 

SJME  ISSN: 2548-8163 (online) | ISSN: 2549-3639 (print) ❒ 

 

Students’ Mathematical Connections in Circle Sector Learning Using the PMRI Approach with Bolu Kojo 

Context (Putri Aulia Ramasanti and Ratu Ilma Indra Putri) 

connections between mathematical concepts and everyday life. The students’ mathematical 

connection ability levels were categorized into three categories: high (70–100), medium (50–

69), and low (below 50) (Widiyawati et al., 2020). 

 

RESULTS AND DISCUSSION  

In the results and discussion of this study, the analysis of data on the results of student 

tests on mathematical connection ability and interviews of high, medium, and low ability 

students will be described. This research is a representation of the entire research subject. 

Before that, the researcher had checked the results of the mathematical connection ability test 

which was adjusted to the assessment rubric that had been prepared beforehand. Based on the 

examination of the results of the mathematical connection ability test, the researcher classifies 

them into three categories as shown in Table 1 below. 

 

Table 1. Categories Mathematical Connection Ability Test Results 

Average Score Number of Students Presentase (%) Category 

70 − 100  10 24 High 

50 −  69 20 49 Medium 

0 − 49 11 27 Low 

Class Average 56. 6 

Class Categories Medium 

 

Based on Table 1, the average mathematical connection ability of students tested in the 

field of circle wide material test questions with the context of a tart cake is included in the 

medium category, with an average score of 56.6. The researcher also analyzed the indicators 

of students' mathematical connection ability that appeared in the answers to each question 

contained in Table 2.  

 

 

 

Table 2. Number of Students Who Meet the Mathematical Connection Ability Indicator on 

Each Test Question 

Indicators Question 

Number 
Students who meet 

the indicators 
Presentase (%) 

𝟏 1 39 95.1 
𝟐 2a 27 65.9 
𝟑 3b 31 75.6 

𝟒 3 39 95.1 

 

Based on Table 2, most of the students showed good mathematical connection ability on 

indicators 1 and 4 (95.1%), while indicators 2 and 3 were achieved by 65.9% and 75.6% of 

students, indicating the need for attention to the calculation process and consistency of writing. 

To get a more in-depth picture, the researcher analyzed the students' thinking process through 

test and interview answers, then selected three subjects representing low, medium, and high 

abilities, to explore strategies and how they solved problems in the circle of sector material. 

Each part of the students’ responses was marked with color boxes to indicate the indicators of 

mathematical connection ability. A red box specifically donates errors made by students. The 
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use of these color codes is applied consistently to Question 1, Question 2a, Question 2b and 

Question 3. The specific mapping of each question to its corresponding color code is presented 

in Table 3. 

 

Table 3. Mapping of Questions to Mathematical Connection Indicators and Color Codes Box 

Color Code Box Question Indicator 

Yellow box 1 1 

Green box 2a 2 

Blue box 2b 3 

Purple box 3 4 

 

Based on Table 3, the analysis of students’ mathematical connection skills is described 

through three questions presented in Figure 1. Question 1 focuses on understanding the 

relationship between the number of pieces of pie and the central angle of each slice. This 

question requires students to determine the number of pieces of pie to be distributed, describe 

the shape of the slice as a representation of a piece of pie, and calculate the central angle based 

on the number of pieces. This question represents the indicator of mathematical connection 

skills in identifying connections between mathematical concepts, namely central angles.  

Question 2 focuses on the application of the concept of sectors in the context of comparing 

the size and material requirements of mini tarts decorated with chocolate cream. This question 

consists of two sub-questions (a–b) that reflect different indicators of mathematical connection 

skills. Sub-question (a) assesses students' ability to identify and apply the relationship between 

mathematical concepts of circle area and sector area. Sub question (b) assesses students' ability 

to connect mathematical concepts with other disciplines, namely calculating the amount of 

chocolate cream needed based on the surface area and arc length of the sector associated with 

the unit of mass (grams).  

Question 3 focuses on the application of the concepts of ratios and proportions in social 

arithmetic, particularly in determining the selling price of a cake based on production costs and 

the desired profit. In this question, students are asked to determine the appropriate selling price 

per slice when the total production cost of one medium-sized tart cake with topping is IDR 

140,000, the cake is cut into 15 equal slices, and the seller expects a profit of IDR 3,000 from 

each slice sold. This question assesses students’ ability to connect mathematical concepts with 

real-life and interdisciplinary contexts, as well as to evaluate mathematical relationships in 

order to make decisions that are appropriate to the problem situation. 
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Original Version 

 

English Version

 
  

(a) (b) 

Figure 1. Questionss 

 

The following section presents an analysis of the research subject's responses in solving 

the contextual mathematics problem. The analysis aims to identify how the subject interpreted 

the problem situation, selected appropriate mathematical concepts, carried out the solution 

process, and arrived at a conclusion. The subject's work was examined based on the indicators 

of mathematical literacy, including formulating, employing, and interpreting mathematics in a 

real-world context. To provide a comprehensive description of the subject's mathematical 

thinking, the written responses were analyzed and supported by interview data. The discussion 

begins with Subject MO, who was categorized as a high-ability student based on the results of 

the mathematical ability test. Figure 2 presents the written responses of Subject MO to the given 

problem. 

 

 

 

 

 

Original Version English Version 
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 (a) (b) 

Figure 2. MO’s Answers 

 

MO student demonstrated a strong conceptual understanding of the relationship between 

the number of cake slices and the size of the central angle of a circle. MO student was able to 

correctly apply the formula 𝜃 =
360°

𝑛
 , which reflects a solid grasp of the geometric principles 

underlying circular divisions. Despite this, a notable error emerged in the contextual 

interpretation of the problem. Specifically, MO student included Andi as an additional recipient 

of the cake, increasing the total number of slices from six to seven. As a result, the circle 

depicted in the diagram was divided into seven sectors, each with a central angle of 51.42°, 

instead of the mathematically accurate 60°. Although this calculation was incorrect, the step-

by-step reasoning presented by MO student indicates a clear understanding of the internal 

connection between the number of slices and the central angle of the circle. This observation 

suggests that MO student has achieved competence in linking mathematical concepts internally 

but has not yet fully developed the ability to integrate these concepts accurately within real-life 

contexts. 

In addition to the geometric understanding, MO student demonstrated strong proficiency 

in applying the concept of ratios to solve problems involving circle segments. MO student 

began by determining the radius of a mini tart through a proportional relationship derived from 

the given diameters, accurately calculating 𝑟 = 2. Even though part (a) question 2 was not 

explicitly labeled, the solution process clearly delineated the logical steps taken to determine 

the area of a mini tart slice. These steps were performed systematically and correctly, providing 

evidence that MO student successfully achieved the indicator of connecting mathematical 

concepts across different topics, particularly linking the concepts of ratio and geometry in the 

context of calculating the area of a circle sector. The systematic approach also indicates that 
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MO student is capable of following a structured problem-solving strategy, demonstrating both 

procedural fluency and conceptual understanding. 

Furthermore, in part (b) question 2, MO student extended mathematical reasoning to 

determine the amount of cream required for the mini tart. MO student accurately multiplied the 

surface area of the tart by the specified quantity of cream per unit area and correctly calculated 

the arc length to account for the cream along the edge. A minor error occurred in the final 

summation, where “1.26” was written instead of “26.” Despite this computational oversight, 

the process reflects a coherent connection between mathematical calculations and scientific 

contexts, demonstrating an understanding of how geometric measures such as area and arc 

length relate to real-world quantities expressed in grams. Moreover, MO student attempted to 

apply the mathematical results to a practical scenario by estimating the ideal price of a piece of 

cake. Although the final answer did not include the currency unit (rupiah), the approach 

exemplifies an emerging ability to translate mathematical reasoning into everyday applications. 

In addition, the work of MO student illustrates the capacity to integrate multiple 

mathematical concepts within a single problem, combining geometric reasoning, ratio analysis, 

and proportional calculations. This multi-conceptual approach is indicative of higher-order 

thinking skills and reflects the potential for advanced mathematical modeling. However, the 

minor errors in contextual interpretation and arithmetic calculations suggest that MO student 

may benefit from additional guidance in applying abstract mathematical knowledge to realistic 

situations. The observed strengths also highlight the importance of scaffolding in teaching, as 

structured prompts and guided questions could further enhance MO student’s ability to link 

theory with practice. Furthermore, the findings provide insight into the cognitive processes 

involved in mathematical problem-solving, particularly in tasks that require simultaneous 

attention to geometric, proportional, and applied contexts. This case reinforces the pedagogical 

principle that conceptual understanding alone is not sufficient; students must also be able to 

contextualize and operationalize their knowledge in practical scenarios. Overall, MO student 

demonstrates a promising ability to make internal mathematical connections and to attempt 

real-world applications, offering valuable evidence for curriculum developers and educators 

seeking to strengthen mathematical reasoning and application skills among learners. 

The following section presents an analysis of the responses provided by Subject SAA, 

who was categorized as a medium-ability student based on the results of the mathematical 

ability test. The purpose of this analysis is to examine how Subject SAA understood the 

contextual problem, identified the relevant mathematical concepts, and implemented problem-

solving strategies to obtain a solution. Particular attention is given to the subject's ability to 

formulate the mathematical model, perform the necessary calculations, and interpret the results 

within the context of the problem. In addition, the analysis explores the strengths and limitations 

demonstrated by the subject during the problem-solving process. To obtain a more 

comprehensive understanding of the subject's mathematical thinking, the analysis is based on 

both the written responses and the interview data. Figure 3 presents the written responses of 

Subject SAA to the given problem, which serve as the primary data for the subsequent analysis. 

 

 

 

 

 

 

Original Version English Version 
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(a) (b) 

Figure 3. SAA’s Answers 

 

SAA student showed an adequate understanding of the relationship between the number 

of slices and the central angle of a circle. These SAA students correctly identified that the pie 

should be divided into six equal slices and accurately calculated the central angle as 

60°𝑝𝑒𝑟 𝑗𝑢𝑟𝑖𝑛𝑔. This shows that SAA student understand the mathematical relationship 

between the number of slices and the size of the central angle. In the visual representation, SAA 

student drew a whole cake divided into six equal slices and labeled it as a “slice diagram.” 

However, this diagram did not clearly represent the shape of the slice received by one person 

according to the requirements of the question. Although the illustration was incomplete, the 

written explanation showed that student showed to think mathematically and connect the 

context of the question with the correct mathematical concepts. Overall, SAA student 

successfully identified and connected mathematical concepts with the same topic, but were 

unable to provide a completely accurate visual representation based on the question given. 

In question number 2, SAA student showed to determine the diameter of the circle using 

the concept of proportion and comparison, but did not explicitly write the radius. In the 

quadratic operation involving 𝑟, the student entered the value 4, indicating that he actually 

understood the radius of the cake slice but omitted writing its length. This was confirmed 

through the interview, where the student explained that he forgot to write the radius because he 

was in a hurry, although he knew that the value of 𝑟 was 2. 

In the third indicator, SAA was unable to connect mathematical calculations with the 

concept of mass, and based on interviews he stated that he had forgotten the completion step 

even though he had previously been able to work on similar problems. In the fourth indicator, 
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SAA showed to complete the price calculation but did not include rupiah units, similar to other 

students. 

The following section presents an analysis of the responses provided by Subject KAS, 

who was classified as a low-ability student based on the results of the mathematical ability test. 

This analysis aims to examine how the subject understood the contextual mathematics problem, 

identified the relevant information, and attempted to formulate and solve the problem using 

mathematical concepts. Special attention is given to the difficulties encountered by the subject 

throughout the problem-solving process, including misconceptions, procedural errors, and 

limitations in interpreting the contextual information. The analysis also explores the extent to 

which the subject was able to formulate, employ, and interpret mathematics when solving the 

given task. To obtain a comprehensive understanding of the subject's mathematical thinking, 

both the written responses and interview data were analyzed. Figure 4 presents the written 

responses of Subject KAS, which serve as the basis for the following discussion. 

 

Original Version 

 

English Version 

 
  

(a) (b) 

Figure 4. KAS’s Answers 

 

The KAS student showed an understanding of the relationship between the number of 

slices and the central angle of a circle. During the interview, KAS stated that her deliberately 

did not write the total number of slices of cake, but instead drew a whole cake divided into six 

equal parts and wrote “
1

6
 (each person gets one slice),” meaning that in a cake divided into six 

parts, each person would receive one slice. The calculation of the central angle is correct, using 

the formula 
360°

6
= 60°, showing an understanding of the relationship between the concept of 

central angle and the number of pieces. However, KAS did not explicitly write down the 

number of pieces and the visual representation was inaccurate because all the slices were 
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shaded, making it unclear which slice represented an individual portion. This shows that KAS 

understands the mathematical concept but lacks precision in representing the concept 

procedurally and visually, resulting in low mathematical connection skills. 

In Question 2, the KAS student demonstrated the indicator of connecting mathematical 

concepts across different topics, particularly by integrating proportional reasoning and 

comparison with the concepts of sector area and arc length. KAS student correctly identified 

the radius as 𝑟 =  2, although minor inaccuracies were observed, including the omission of 

units in the arc length and sector area calculations. In Question 2b, the student was also able to 

relate the concepts of sector area and arc length to the scientific concept of mass, successfully 

determining the required amount of cream but failing to combine the results of the two portions. 

The omission of units likewise appeared in the arc length and measurement values. However, 

the interview confirmed that the student possessed accurate conceptual understanding, as he 

correctly stated that the unit for sector area is 𝑐𝑚², for arc length is cm, and that mass should 

be expressed in grams. In the fourth indicator, KAS is able to relate arithmetic operations to the 

price context, but makes minor mistakes such as mistakenly changing the value of 
1

15
 to 

1

5
 and 

writing incorrect units. 

Based on the results of the analysis, the first indicator, namely connecting mathematical 

concepts in one topic, can generally be achieved by all students. However, there is a difference 

in accuracy between the ability categories. Medium and low category students are not 

appropriate in describing the shape of one sector. Even though they understood that what was 

asked was a picture of the sector, both still depicted a whole baking sheet that did not match the 

question request. These findings are in line with Hidayati (2020) and (Fatimah, 2021) who 

found that students often misinterpret circle representations and have difficulty relating 

mathematical concepts internally in real contexts. High-category students misinterpret the 

questions because they are in a hurry, according to Maulyda et al., 2022). These findings also 

support previous results Nurlaela (2023) which emphasized that inthoroughness and rush are 

the causes of student error. 

The second indicator, namely connecting mathematical concepts with other mathematical 

topics, also appeared in the three students. All students from each category showed to associate 

the concepts of proportions and comparisons to determine the length of the radius and the 

diameter of the mini tart. However, students in the medium category did not write down the 

complete calculation process and did not directly write down the value of the radius because 

they felt that the step was unnecessary and would be operated again at the next stage. These 

findings are in line with the research Mustaghisa (2024) and Khofifah (2022) who found that 

some students tend to ignore the link between procedures and concepts when solving fraction 

problems. 

In the third indicator, namely connecting the concept of mathematics with other 

disciplines, the context used is the concept of mass in science subjects. Of the three students 

interviewed, only the medium category students did not show the appearance of these 

indicators. The high category student showed to give complete and accurate answers, but there 

were minor errors in the form of mistakes in writing numbers because he worked on the problem 

in a hurry. The category student is experiencing conceptual errors, although during previous 

observations and exercises he showed to solve similar problems correctly. Based on the 

interview, the student in the medium category stated that he forgot the completion step. 

Meanwhile, the low-category student did not write down the total mass of the cream as a whole 

because he stopped in the medium of the calculation process and did not list the unit in his 

answer, even though the results of the interview showed that he actually understood the unit 
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that was supposed to be used. These findings show that students with medium or low 

mathematical connection skills often experience conceptual, procedural, and 

comprehension/transformation errors when connecting mathematics with other disciplines, so 

that connection indicators appear even if the completion steps are incomplete (Aritonang & 

Pujiastuti, 2023; Hamid, 2023; Kurniawati et al., 2021). 

The fourth indicator, which is to connect mathematical concepts with the real-world 

context, is analyzed through students' ability to understand arithmetic operations related to 

prices in rupiah units. The three students showed the appearance of this indicator in their 

completion. However, none of the students wrote rupiah units on their answers. In low-category 

students, minor errors arise and the use of improper units. These findings show that there is an 

inaccuracy in writing information and presenting final results in line with Susilawati (2023) 

who found that encoding errors often appear in contextual problems, including inaccuracy in 

unit writing Ratna (2023) also emphasized that students with low abilities tend to make 

"careless mistakes" or application errors when solving real-world problems.  

 

CONCLUSION 

The conclusion of this study indicates that students’ mathematical connection ability is at 

a medium to high level, with an average score of 56.6. In general, students are able to connect 

mathematical concepts within a single topic and relate them to real-world contexts, with a 

percentage of 95.1%. However, students still face difficulties in systematically writing 

calculation processes and in comprehensively linking concepts across different topics, with a 

percentage of 65.9%. The analysis of interviews with representative subjects showed 

differences in strategies and ways of thinking between students with low, medium, and high 

abilities, which became the basis for consideration for learning improvement. This study is 

limited by its small sample size and its specific focus on sector-of-circle material, which means 

that the findings may not fully represent students’ mathematical connection abilities across 

broader mathematical domains. Even so, the study contributes to mathematics education by 

showing that the integration of local cultural contexts, particularly the use of sponge kojo, 

within PMRI-based learning supported by interactive technology can strengthen students’ 

mathematical connection skills, enhance the quality of contextual learning, and increase 

learning motivation because the food-based context is familiar and engaging for students. This 

culturally grounded context makes mathematical tasks more meaningful and encourages deeper 

involvement in problem solving. The findings also highlight the need for interactive learning 

strategies that incorporate technology, emphasize students’ reasoning processes, promote 

consistency in mathematical writing, and make use of everyday contexts rooted in the cultural 

practices of Palembang. Based on these implications, future research is recommended to 

involve larger and more diverse samples, examine a wider range of mathematical topics, and 

explore additional cultural contexts to more comprehensively evaluate the effectiveness and 

adaptability of contextual and technology-enhanced mathematics learning. 
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