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Abstract  

Mathematical problem-solving ability is an essential competency in mathematics learning, yet many 
students still experience difficulties in developing effective problem-solving strategies. This study 
aims to examine the effectiveness of the CORE (Connecting, Organizing, Reflecting, and Extending) 
learning model assisted by electronic student worksheets (E-LKPD) in enhancing students’ 
mathematical problem-solving ability, as well as to describe students’ problem-solving 
characteristics based on visual, auditory, and kinesthetic learning styles. Employing a mixed-
methods approach with a sequential explanatory design, quantitative data were obtained through a 
pretest–posttest control group design, while qualitative data were collected through tests, 
questionnaires, and interviews. The results indicate that the implementation of the CORE learning 
model supported by E-LKPD contributes positively to students’ engagement in understanding 
problems, organizing solution strategies, and reflecting on mathematical thinking processes. 
Furthermore, variations in problem-solving characteristics were observed among students with 
different learning styles, suggesting that learning preferences influence how students construct and 
apply problem-solving strategies. These findings highlight the importance of integrating 
constructivist learning models with interactive digital media and adaptive instructional design to 
support the development of students’ mathematical problem-solving ability. Future research is 
encouraged to explore learning designs that more optimally accommodate diverse student learning 
characteristics. 
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Introduction 

Education constitutes a fundamental pillar in enhancing the quality of human resources and 
determining a nation’s capacity to compete in an increasingly globalized world. Amid rapid and complex 
societal changes, critical thinking, creativity, and problem-solving skills have emerged as essential 
competencies for the 21st century. Mathematics, as a core subject, plays a pivotal role in fostering 
these competencies. The National Council of Teachers of Mathematics (NCTM) emphasizes that 
problem solving is one of the primary standards in mathematics education that must be developed 
across all educational levels (NCTM, 2000). Mathematical problem solving is not merely a technical skill 
but a complex cognitive process involving conceptual understanding, strategic planning, execution, and 
evaluation of solutions. m 

However, empirical evidence indicates that mathematical problem-solving ability remains a major 
challenge for students in many countries. Polya (2004) conceptualizes problem solving as a process 
consisting of four key stages: understanding the problem, devising a plan, carrying out the plan, and 
reviewing the solution. In practice, these stages are often not implemented optimally by students. 
Numerous studies reveal that mathematics instruction still tends to emphasize procedural fluency and 
rote memorization, resulting in students’ limited ability to comprehend problem contexts, select 
appropriate strategies, and evaluate their solutions critically (Al-Mutawah et al., 2019; Jupri & Drijvers, 
2016; Saragih & Napitupulu, 2015; Schoenfeld, 2016; Wijaya et al., 2014).  
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A similar condition was identified through classroom observations conducted at a junior high school 
in Salam, where students experienced difficulties in identifying relevant information in problem 
statements, selecting suitable solution strategies, and verifying the correctness of their answers. If such 
conditions persist without appropriate intervention, students’ higher-order thinking skills will be difficult 
to develop, ultimately leading to weak conceptual understanding and insufficient readiness to solve 
contextual and complex mathematical problems. 

In addition to instructional approaches that remain predominantly teacher-centered, students’ 
mathematical problem-solving abilities are also influenced by individual cognitive characteristics. One 
commonly used framework to analyze such differences is learning styles, namely visual, auditory, and 
kinesthetic (Darmin et al., 2021; Hamid, 2024). Although the concept of learning styles remains debated 
in severals literature, several scholars argue that learning styles should not serve as the primary basis 
for determining instructional strategies. Instead, they should be employed as an analytical lens to 
understand variations in students’ cognitive processes when solving mathematical problems (Howard-
Jones, 2014; Pashler et al., 2009). In this context, differences in learning styles may influence how 
students represent information, select strategies, and reflect on the solutions they obtain (Cuevas, 
2015). 

To address these challenges, instructional innovation oriented toward knowledge construction, 
active participation, and reflective thinking is required. One relevant instructional model is the 
Connecting, Organizing, Reflecting, and Extending (CORE) learning model, which is grounded in the 
constructivist theories of Piaget and Vygotsky. Constructivism emphasizes that knowledge is actively 
constructed through learning experiences and social interaction (Piaget, 1970; Vygotsky, 1978). 
Consistent with this perspective, problem-based and reflective mathematics instruction has been shown 
to be effective in enhancing students’ conceptual understanding and higher-order thinking skills (Hiebert 
et al., 1996; Prince & Felder, 2006). The CORE model encourages students to connect prior and new 
knowledge (connecting), organize information meaningfully (organizing), reflect on their thinking 
processes (reflecting), and extend their understanding by applying concepts to new contexts 
(extending). Empirical studies have demonstrated that the CORE model effectively improves various 
aspects of mathematical thinking, including mathematical connections, conceptual understanding, and 
problem-solving abilities (Fatimah & Khairunnisyah, 2019a; Ningsih et al., 2019; Ulya et al., 2024a). 

In addition to instructional models, the integration of digital media in mathematics learning plays a 
significant role in enhancing student engagement and problem-solving abilities. Previous research 
indicates that interactive digital learning media can improve conceptual understanding, critical thinking 
skills, and mathematical problem-solving performance (Hillmayr et al., 2020; Jensen et al., 2021). In 
mathematics education, Electronic Student Worksheets (E-LKPD) enable the integration of text, 
images, animations, and interactive activities that accommodate diverse student learning 
characteristics. Several studies have reported that E-LKPD is valid, practical, and effective in supporting 
mathematics learning (Cahyani et al., 2025; Rahayu et al., 2025; Triasari et al., 2022).  

A growing body of research has examined the effectiveness of the CORE learning model and the 
development of E-LKPD in improving students’ mathematical problem-solving abilities. Studies by 
Fatimah & Khairunnisyah, (2019), Ningsih et al. (2019), Ulya et al. (2024) eported that the CORE model 
significantly enhances students’ mathematical problem-solving skills. Meanwhile, research on the 
development and implementation of E-LKPD indicates that this digital medium is valid, practical, and 
effective in supporting mathematics learning and improving students’ reasoning and problem-solving 
abilities (Cahyani et al., 2025; Rahayu et al., 2025; Triasari et al., 2022). Nevertheless, most of these 
studies have examined these aspects separately and have not yet integrated them into a 
comprehensive instructional design. Furthermore, studies analyzing students’ mathematical problem-
solving abilities by considering learning style differences remain limited, particularly in the context of 
digital learning media such as E-LKPD. 

Moreover, studies that describe students’ mathematical problem-solving abilities based on visual, 
auditory, and kinesthetic learning styles are still relatively scarce and are generally conducted within 
conventional instructional settings or specific learning models. Some studies suggest that students 
exhibit distinct characteristics in their problem-solving abilities and processes depending on their 
learning styles (Darmin et al., 2021; Hamid, 2024; Ikawati & Kowiyah, 2021). However, research that 
analyzes students’ mathematical problem-solving abilities from a learning style perspective within the 
implementation of the CORE learning model supported by E-LKPD remains rare. In addition, most 
previous studies predominantly employ quantitative approaches, which limits their capacity to capture 
in-depth variations in students’ problem-solving abilities and processes. Therefore, research is needed 



Architectural Image Studies, ISSN: 2184-8645  

2121 

 

to examine the effectiveness of the CORE learning model assisted by E-LKPD in enhancing 
mathematical problem-solving abilities while simultaneously describing these abilities from the 
perspective of students’ learning styles using a mixed-methods approach with a sequential explanatory 
design. 

Based on the aforementioned background and research gaps, this study aims to evaluate the 
effectiveness of the CORE learning model assisted by E-LKPD in enhancing students’ mathematical 
problem-solving abilities. Additionally, this study seeks to describe students’ mathematical problem-
solving abilities in terms of learning styles of visual, auditory, and kinesthetic in CORE learning assisted 
by E-LKPD. By employing a mixed-methods approach with a sequential explanatory design, this study 
is expected to provide a more comprehensive understanding of instructional effectiveness and 
variations in students’ mathematical problem-solving abilities. 

Method 

Research Design 

This study uses a mixed method research type with a sequential explanatory design. The 
quantitative method uses a true experimental design with a pretest-posttest control group design. In 
this design, there are two groups, where the first group is the experimental group that is given treatment 
in the form of a CORE model assisted by E-LKPD (𝑋), and the second group is the control group that 
is only given treatment with the DL (Discovery Learning) model (𝑌). The pretest-posttest control group 
research design (Sugiyono, 2019) used in this study is presented in Table 1. 

Table 1. Pretest-Posttest Control Group Research Design 

Group Pretest Treatment Posttest 

Experimental 𝑂1 𝑋 𝑂2 

Control 𝑂3 𝑌 𝑂4 

Where: 

𝑋 : Treatment in the form of a CORE model assisted by E-LKPD 

𝑌 : Treatment in the form of a DL model 

𝑂1 : Pretest scores of the experimental group 

𝑂2 : Posttest scores of the experimental group 

𝑂3 : Pretest scores of the control group 

𝑂4 : Posttest scores of the control group 

Meanwhile, the use of qualitative methods aims to describe the mathematical problem-solving 
ability of students in term of learning styles of visual, auditory, and kinesthetic in CORE learning assisted 
by E-LKPD. 

Participants 

The sample was selected from the population of all 8th grade students at one of the junior high 
school in Salam, with a total of 253 students. The sample was determined using the simple random 
sampling technique, because the sampling carried out included random categories without paying 
attention to the levels or strata in the population. Through this technique, the sample obtained was 
students from two 8th classes, namely class VIII B and VIII E, where each class consisted of 32 
students. Of the two classes, class VIII B was the experimental class and class VIII E was the control 
class. The subjects in this study were determined using the purposive sampling technique, namely 3 
students with visual learning style, 2 students with auditory learning style, and 1 student with 
kinaesthetic learning style in the experimental class, based on the results of the learning style 
questionnaire analysis. 

Data Collection 

1) Test 

The test technique was used to collect data about the level of mathematical problem-solving ability 
of students in the experimental class before and after receiving the CORE model treatment assisted by 
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E-LKPD, also in the control class before and after receiving the DL model treatment. The test given was 
a written test in the form of 3 essay questions, which were arranged based on the indicators of 
mathematical problem-solving ability in this study, namely: (1) constructing new mathematical 
knowledge through problem solving (understanding the problem); (2) developing and adapting 
appropriate strategies to solve the problem (making a plan); (3) solving problems that arise in 
mathematics and in other contexts (executing the plan); and (4) monitoring and reflecting on the 
mathematical problem solving process (re-examining). The questions given had gone through validity 
tests, reliability tests, discriminatory power analysis, and level of difficulty analysis. 

2) Questionnaire 

The questionnaire was used to collect data about the type of learning styles of students in the 
experimental class. The questionnaire given contained 27 statements and based on the learning style 
indicators in this study, namely: (1) how to absorb and process information (learning modalities); (2) 
personality; (3) social interaction; and (4) environmental interaction. The questionnaire given has also 
gone through a validation test. The compilation of the questionnaire uses a Likert scale. 

3) Interview 

The interview technique was used to obtain deeper information about the mathematical problem-
solving ability of students with learning style of visual, auditory, and kinesthetic in the CORE model 
assisted by E-LKPD. The type of interview used was a structured interview, in which the interviewer 
had prepared interview guidelines in the form of several written questions to be asked to the interview 
source (interviewee) (Sugiyono, 2018). In this study, the researcher acted as the interviewer, and the 
six students who were the subjects of this research acted as interviewee. 

Data Analysis 

1) Classical Assumption Test of Initial Data 

Before the data is analyzed, the data is first tested for classical assumptions. The initial data to be 
tested is the mathematical problem-solving ability pretest value data that has been implemented in the 
experimental class and the control class. Initial data analysis uses normality test, homogeneity test, and 
two-average equality test. 

The normality test of initial data was carried out using the Kolmogorov-Smirnov test assisted by 
SPSS, with results as in Table 2 below. 

Table 2. Normality Test Result of Initial Data 

Group 
Kolmogorov-Smirnov 

𝒂 Description 
Statistic Df Sig. 

Experimental 0.143 32 0.094 0.05 Normally distributed 

Control 0.147 32 0.078 0.05 Normally distributed 

Based on the results of the Kolmogorov-Smirnov normality test output assisted by SPSS, it is 
known that for experimental class obtained the Sig. = 0.094 > 0.05 and for control class obtained the 
Sig. = 0.078 > 0.05. It can be decided that 𝐻0 is accepted and 𝐻1 is rejected, which means that both 
samples come from a normally distributed population. 

The homogenity test of initial data was carried out using the Levene test assisted by SPSS, with 
results as in Table 3 below. 

Table 3. Homogenity Test Result of Initial Data 

Levene Statistic df1 df2 Sig. 

0.021 1 62 0.886 

Based on the results of the Levene homogenity test output assisted by SPSS, it is known that 
obtained the Sig. = 0.886 > 0.05. It can be decided that 𝐻0 is accepted and 𝐻1 is rejected, which means 
that both samples come from a homogeneous population. 

The two-average equality test of initial data was carried out using the independent sample t-test 
assisted by SPSS, with results as in Table 4 below. 
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Table 4. Two-Average Equality Test Result of Initial Data 

Data 

Levene’s Test for 
Equality of Variances 𝒂 Description 
F Sig. 

Equal 
variances 
assumed 

0.021 0.886 0.05 

There is no difference in the 
average initial abilities of students in 
the experimental and control 
classes. 

Based on the results of the independent sample t-test output assisted by SPSS, obtained the Sig. 
= 0.886 > 0.5. It can be decided that 𝐻0 is accepted and 𝐻1 is rejected, which means that both samples 
have the same initial mean. 

2) Quantitative and Qualitative Data Analysis 

The data of mathematical problem-solving ability pretest and posttest were analyzed quantitatively 
and qualitatively. Quantitatively, the data were analyzed using the mean completeness test, classical 
completeness test, two-mean difference test, and N-gain test. Qualitatively, the data were analyzed 
through three stages as stated by (Sugiyono, 2019), namely data reduction, data display, and 
conclusion drawing. Data reduction is done by focusing on the important things, looking for patterns 
and themes, and removing unnecessary things. Data display is done in the form of relationships 
between various categories, narrative texts, short descriptions, charts, flowcharts, and so on. The 
conclusions drawn from this research are expected to produce new findings that have never existed 
before. 

To analyze students’ mathematical problem-solving ability, a scoring rubric with a 0-3 scale was 
developed and applied to four indicators of mathematical problem-solving. This rubric was applied to 
quantify qualitative findings from students’ written work to ensure consistent and objective analysis. The 
criteria for each score presented in Table 5. 

Table 5. Scoring Rubric for Mathematical Problem-Solving Indicators 

Score Ability Level Description 

3 Able Student’s answer is complete, correct, and follows the 
appropriate procedures 

2 Quite able Student provides a mostly correct answer with minor 
errors 

1 Less able Student’s answer shows several conceptual or 
procedural mistakes 

0 Not able Student is unable to answer or give irrelevant answer 

3) Data Validity Techniques 

In this study, triangulation was conducted to ensure the accuracy of the research findings, 
specifically using technique triangulation. Technique triangulation was carried out by comparing the 
results of the mathematical problem-solving ability test and the learning style questionnaire in the 
experimental class, also the interview results with the six research subjects. The findings from the test 
were confirmed through interviews to observe the consistency of students’ mathematical problem-
solving ability. Additionally, the questionnaire results were used to assess whether students’ learning 
style was aligned with how they answered questions and explained solutions during the interviews. The 
results from each instrument were used to complement and verify one another in order to obtain a more 
comprehensive picture of the mathematical problem-solving ability of students with visual, auditory, and 
kinesthetic learning style. 

Results 

Effectiveness of CORE Model Assisted by E-LKPD 

The first stage of this research was to collect quantitative data on the results of the posttest of 
students' mathematical problem-solving ability in the experimental class and the control class. The data 
were then analyzed using the t-statistic test for the mean completeness test and the two-mean 



Architectural Image Studies, ISSN: 2184-8645  

2124 

 

difference test, also the z-statistic test for the classical completeness test. Based on the analysis of 
quantitative data, the results were obtained as in Table 6 below. 

Table 6. Statistical Test Results of Learning Effectiveness 

Statistical Test 
Value of 𝒕𝒕𝒂𝒃𝒍𝒆 or 
𝒛𝒕𝒂𝒃𝒍𝒆 

Value of 𝒕𝒄𝒐𝒖𝒏𝒕 
or 𝒛𝒄𝒐𝒖𝒏𝒕 

𝑯𝟏 accepted if Result 

Mean completeness 
test 

𝑡𝑡𝑎𝑏𝑙𝑒 = 1,69 𝑡𝑐𝑜𝑢𝑛𝑡 = 6,60 𝑡𝑡𝑎𝑏𝑙𝑒 < 𝑡𝑐𝑜𝑢𝑛𝑡 

𝐻1 accepted 
Classical 
completeness test 

𝑧𝑡𝑎𝑏𝑙𝑒 = 1,64 𝑧𝑐𝑜𝑢𝑛𝑡 = 2,04 𝑧𝑡𝑎𝑏𝑙𝑒 < 𝑧𝑐𝑜𝑢𝑛𝑡 

Two-mean 
difference test 

𝑡𝑡𝑎𝑏𝑙𝑒 = 1,69 𝑡𝑐𝑜𝑢𝑛𝑡 = 2,301 𝑡𝑡𝑎𝑏𝑙𝑒 < 𝑡𝑐𝑜𝑢𝑛𝑡 

From the results of the three analyses, it is known that 𝐻0 is rejected and 𝐻1 is accepted. So it can 
be concluded that: (1) students' mathematical problem-solving ability in the CORE model assisted by 
E-LKPD class meets the minimum completion criteria (MCC); (2) students' mathematical problem-
solving ability in the CORE model assisted by E-LKPD class achieves classical learning completion, 
with the proportion of students reaching completion being more than or equal to 75%; and (3) the 
average mathematical problem-solving ability score of students in the CORE model assisted by E-LKPD 
class is higher than that in the DL class. 

The results of the N-gain analysis showed that the experimental class achieved higher 
improvements in all mathematical problem-solving ability indicators than the control class. Overall, the 
average N-gain of the experimental class was better than that of the control class, like presented in 
Figure 1. 

 

Figure 1. The Average of N-gain of Experimental and Control Class 

Students’ Mathematical Problem-Solving Ability in Term of Learning Style 

The second stage of this study was to collect qualitative data on the description of mathematical 
problem-solving ability of students who have learning style of visual, auditory, and kinesthetic in the 
experimental class. The percentage of learning styles possessed by students in the experimental class 
is presented in Figure 2. 
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Figure 2. Percentage of Learning Styles in Experimental Class 

In this study, there were six research subjects, namely two students with visual learning style, two 
students with auditory learning style, and two students with kinesthetic learning style, which were 
determined through purposive sampling techniques by looking at the results of the student learning 
style questionnaire. These specific subjects were chosen because they represented typical 
characteristics of each category and demonstrated consistency in their responses, making them 
suitable to provide in-depth insights into the relationship between learning style and mathematical 
problem-solving ability within the CORE model assisted by E-LKPD learning framework. The subject 
codes can be seen in Table 7. 

Table 7. Research Subject Codes 

Subject’s 
Code 

Learning 
Style 

V-1 Visual 

V-2 Visual 

V-3 Visual 

A-1 Auditorial 

A-2 Auditorial 

K-1 Kinesthetic 

1) Mathematical Problem-Solving Ability of Subject with Visual Learning Style 

Based on the test results of subjects V-1, V-2, and V-3, students with visual learning style have 
mastery of the following mathematical problem-solving ability indicators: (1) constructing new 
mathematical knowledge through problem-solving (score 3); (2) developing and adapting appropriate 
strategies to solve the problem (score 3); (3) solving problems that arise in mathematics and in other 
contexts (score 3); and (4) monitoring and reflecting on the mathematical problem solving process 
(score 3). The results of the analysis are an accumulation of the test results of subjects V-1, V-2, and 
V-3 as in Table 8 below. 

Table 8. Recapitulation of Mathematical Problem-Solving Subject V-1, V-2, and V-3 

Subject 
Code 

Mathematical Problem-Solving Indicators 

Understanding the 
Problem 

Making a Plan 
Executing the 
Plan 

Re-examining 

V-1 Able to construct 
new mathematical 
knowledge through 
problem-solving 
(Score: 3) 

Able to develop and 
adapt appropriate 
strategies to solve 
the problem 
(Score: 3) 

Able to solve 
problems that arise 
in mathematics and 
in other contexts 
(Score: 3) 

Able to monitor and 
reflect on the 
mathematical 
problem-solving 
process (Score: 3) 

50%
37%

13%

Percentage of Learning Styles

Visual Auditory Kinesthetic
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V-2 Able to construct 
new mathematical 
knowledge through 
problem-solving 
(Score: 3) 

Able to develop and 
adapt appropriate 
strategies to solve 
the problem 
(Score: 3) 

Able to solve 
problems that arise 
in mathematics and 
in other contexts 
(Score: 3) 

Able to monitor and 
reflect on the 
mathematical 
problem-solving 
process (Score: 3) 

V-3 Able to construct 
new mathematical 
knowledge through 
problem-solving 
(Score: 3) 

Able to develop and 
adapt appropriate 
strategies to solve 
the problem 
(Score: 3) 

Able to solve 
problems that arise 
in mathematics and 
in other contexts 
(Score: 3) 

Able to monitor and 
reflect on the 
mathematical 
problem-solving 
process (Score: 3) 

Table 9 is the test results on one number of subjects V-1, V-2, and V-3 to support the data in Table 8. 

Table 9. Test Result of Subject V-1, V-2, and V-3 

Subject Test Result 

V-1 Indicator 1 

 
Indicator 2 

 
 
Indicator 3 

 
Indicator 4 

 
V-2 Indicator 1 

 
Indicator 2 
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Indicator 3 

 
 
 
Indicator 4 

 
V-3 Indicator 1 

 
Indicator 2 

 
Indicator 3 



Architectural Image Studies, ISSN: 2184-8645  

2128 

 

  
Indicator 4 

 

Based on the test results, all three subjects were able to fulfil indicators 1, 2, 3, and 4 because 
able to construct new mathematical knowledge through problem-solving, able to develop and adapt 
appropriate strategies to solve the problem, able to solve problems that arise in mathematics and in 
other contexts, and able to monitor and reflect on the mathematical problem-solving process. 

During the interview, subject V-1, V-2, and V-3 showed good understanding and were able to 
explain the information known and what was asked in the questions in a coherent manner. They looked 
confident and did not hesitate when answering questions. They were also able to explain the concept 
of material and the steps used to solve the problem. Below is an interview excerpt with subject V-1, V-
2, and V-3. 

Interview excerpt of subject V-1 
P : Do you understand this question? Please explain what is known in the question. 
V-1 : Yes, I understand, Sir. It is known that Mr. Tasrin's cassava plantation increased from 1,500 
kg to 2,500 kg from 2020 to 2025. Then, he was asked to create a straight-line graph, where x 
represents the year and 𝑦 represents the harvest. 
P : What is asked in the question? 
V-1 : Straight line equation graph of Mr. Tasrin's harvest increase. 

Interview excerpt of subject V-2 
P : In this question, can you determine the formula that should be used? 
V-2 : Yes I can, Sir. 
P : What strategy do you use to solve this problem? 
V-2 : First, I created an assumption, assuming the horizontal distance is represented by x and 
the vertical distance is represented by y. To make it easier, I first graphed the equation of the straight 
line so I could see the coordinates of the points it passes through. After that, I did calculations using 
the formula I had determined to solve this problem. 

Interview excerpt of subject V-3 
P : After getting the results, did you check the answers again? 
V-3 : Yes, I checked the results I got one by one. 
P : Okay, what conclusion do you get? 
V-3 : The conclusion is that the straight line equation of the distance and travel time of the 

Wirdoyo Putro Utomo bus is 𝑦 = −
1

30
𝑥 +

1501

30
. 

2) Mathematical Problem-Solving Ability of Subject with Auditory Learning Style 

Based on the test results of subjects A-1 and A-2, students with auditory learning style have 
mastery of the following mathematical problem-solving ability indicators: (1) constructing new 
mathematical knowledge through problem-solving (score 3); (2) developing and adapting appropriate 
strategies to solve the problem (score 3); (3) solving problems that arise in mathematics and in other 
contexts (score 1); and (4) monitoring and reflecting on the mathematical problem solving process 
(score 1). The results of the analysis are an accumulation of the test results of subjects A-1 and A-2 as 
in Table 10 below. 
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Table 10. Recapitulation of Mathematical Problem-Solving Subject A-1 and A-2 

Subject 
Code 

Mathematical Problem-Solving Indicators 

Understanding the 
Problem 

Making a Plan 
Executing the 
Plan 

Re-examining 

A-1 Able to construct 
new mathematical 
knowledge through 
problem-solving 
(Score: 3) 

Able to develop and 
adapt appropriate 
strategies to solve 
the problem 
(Score: 3) 

Less able to solve 
problems that arise 
in mathematics and 
in other contexts 
(Score:1) 

Less able to monitor 
and reflect on the 
mathematical 
problem-solving 
process (Score: 1) 

A-2 Able to construct 
new mathematical 
knowledge through 
problem-solving 
(Score: 3) 

Able to develop and 
adapt appropriate 
strategies to solve 
the problem 
(Score: 3) 

Less able to solve 
problems that arise 
in mathematics and 
in other contexts 
(Score:1) 

Less able to monitor 
and reflect on the 
mathematical 
problem-solving 
process (Score: 1) 

Table 11 is the test results on one number of subjects A-1 and A-2 to support the data in Table 10. 

Table 11. Test Result of Subject A-1 and A-2 

Subject Test Result 

A-1 Indicator 1 

 
Indicator 2 

 
Indicator 3 

 
Indicator 4 
Subject A-1 did not write anything. 

A-2 Indicator 1 

 
Indicator 2 
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Indicator 3 

 
Indicator 4 
Subject A-2 did not write anything. 

Based on the test results, all two subjects were able to fulfil indicators 1 and 2 because able to 
construct new mathematical knowledge through problem-solving, also able to develop and adapt 
appropriate strategies to solve the problem.  But in other hand, they less able to solve problems that 
arise in mathematics and in other contexts, and less able to monitor and reflect on the mathematical 
problem-solving process. 

During the interview, subjects A-1 and A-2 demonstrated a moderate level of understanding. They 
were able to identify some of the information provided and what was asked in the questions, although 
their explanations were not always complete or well-structured. At certain points, they showed hesitation 
when responding and required additional time to clarify their answers. While they understood the 
general concept of the material, they had difficulty explaining the problem-solving steps in detail and 
tended to rely on procedural reasoning rather than conceptual justification. Below is an interview excerpt 
with subject A-1 and A-2. 

 

Interview excerpt of subject A-1 
P : Do you understand this question? Please explain what is known in the question. 
A-1 : Pretty good, Sir. As far as I know, Mrs. Tarmusi received an order to build a bunk bed. 
Looking at the diagram in the question, you can see that the distance from the ladder to the 
top bunk is 40 cm from the bottom and 160 cm from the top. 
P : What is asked in the question? 
A-1 : The slope of the stairs, Sir. 
P : Why didn't you write it down correctly when answering the posttest? 
A-1 : Yes Sir, I made a mistake yesterday. I wrote that what was being asked was the slope 
of the bed, when it should have been the slope of the stairs.  

Interview excerpt of subject A-2 
P : After you have finished working, are you sure and know that the answer you got is 
correct? 
A-2 : I’m sure, Sir. 
P : After getting the results, did you check the answers again? 
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A-2 : No, Sir. 
P : So, can you draw any conclusions from this question? 
A-2 : The conclusion is that the straight line equation of the increase in harvest yield is 𝑦 =
200𝑥 − 402500. 
P : But why did you write the result 𝑥 = 200𝑦 − 402500 in the posttest? 
A-2 : Sorry Sir, I wrote it the wrong way around. 

3) Mathematical Problem-Solving Ability of Subject with Kinesthetic Learning Style 

Based on the test results of subjects K-1, students with kinaesthetic learning style has mastery of 
the following mathematical problem-solving ability indicators: (1) constructing new mathematical 
knowledge through problem-solving (score 3); (2) developing and adapting appropriate strategies to 
solve the problem (score 1); (3) solving problems that arise in mathematics and in other contexts (score 
1); and (4) monitoring and reflecting on the mathematical problem solving process (score 1). The results 
of the analysis are an accumulation of the test results of subjects K-1 as in Table 12 below. 

Table 12. Recapitulation of Mathematical Problem-Solving Subject K-1 

Subject 
Code 

Mathematical Problem-Solving Indicators 

Understanding the 
Problem 

Making a Plan 
Executing the 
Plan 

Re-examining 

K-1 Able to construct 
new mathematical 
knowledge through 
problem-solving 
(Score: 3) 

Less able to develop 
and adapt 
appropriate 
strategies to solve 
the problem 
(Score: 1) 

Less able to solve 
problems that arise 
in mathematics and 
in other contexts 
(Score: 1) 

Less able to monitor 
and reflect on the 
mathematical 
problem-solving 
process (Score: 1) 

Table 13 the test results on one number of subjects K-1 to support the data in Table 12. 

Table 13. Test Result of Subject K-1 

Subject Test Result 

K-1 Indicator 1 

 
Indicator 2 

 
Indicator 3 

 
Indicator 4 
Subject K-1 did not write anything. 

Based on the test results, subject K-1 was only able to fulfil indicator 1, where the subject able to 
construct new mathematical knowledge through problem-solving, but not able to develop and adapt 
appropriate strategies to solve the problem, not able to solve problems that arise in mathematics and 
in other contexts, and not able to monitor and reflect on the mathematical problem-solving process. 

During the interview, subject K-1 showed a low level of understanding of the problem. The subject 
had difficulty identifying the information given and what was being asked in the questions, which led to 
incomplete or incorrect explanations. During the interview, the subject appeared unsure and frequently 
hesitated when answering, often providing short or fragmented responses. The subject was unable to 
clearly explain the underlying concepts of the material and experienced difficulties in describing the 
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steps used to solve the problem, relying mainly on trial-and-error rather than a systematic problem-
solving approach. Below is an interview excerpt with subject K-1. 

 

Interview excerpt of subject K-1 
P : In your opinion, is there another way to solve the problem in this question? 
K-1 : I don’t know, Sir. 
P : Are you sure about the results obtained? 
K-1 : I'm still in doubt. 
P : Did you check the answer again? 
K-1 : No Sir, because the time is out. 
P : Can you now draw a conclusion for this question? 
A-1 : No Sir, because I haven't finished working on it yet. 

Discussion 

Effectiveness of CORE Model Assisted by E-LKPD 

The quantitative results of the study indicate that the implementation of the CORE learning model 
assisted by E-LKPD is proven effective in improving students' mathematical problem-solving ability, as 
indicated by a significant increase in post-test scores and N-gain values that meet the effectiveness 
criteria. This finding is consistent with the statement of (Herman et al., 2017) who revealed that the 
CORE learning model has characteristics that are in line with the development of mathematical 
problem-solving ability, because each stage requires active involvement of students in the thinking 
process. The connecting stage encourages students to link prior knowledge to new problems, while the 
organizing stage helps students organize information and problem-solving strategies systematically. 
Furthermore, the reflecting stage provides space for students to evaluate their thinking processes and 
results, while the extending stage emphasizes the application of concepts to broader situations. Recent 
research shows that the CORE model significantly improves mathematical problem-solving ability 
compared to conventional learning, because this model facilitates reflective thinking processes and in-
depth reinforcement of concepts. This finding is also in line with the results of other studies that report 
that reflection-based learning and knowledge organization can improve higher-order thinking skills, 
including mathematical problem solving, more consistently (Anriani, 2018; Son & Ditasona, 2020). 

In addition to learning models, the use of E-LKPD also plays an important role in supporting the 
improvement of students' mathematical problem-solving ability. E-LKPD allows for interactive, 
contextual, and systematic problem presentation, allowing students to explore problem-solving steps 
independently and collaboratively. The results of this study are in line with the findings of Harini et al. 
(2023) who stated that the use of E-LKPD significantly improves mathematical problem-solving ability 
and encourages students' learning independence. Other studies also show that digital worksheets 
provide faster feedback and clearer visualizations, thus helping students understand the problem 
structure and choose the right solution strategy (Widodo, 2023). Thus, E-LKPD functions not only as a 
supporting medium but also as a means of strengthening students' cognitive processes in solving 
mathematical problems. 

The combination of the CORE learning model with E-LKPD has been proven to have a more 
optimal impact on improving students' mathematical problem-solving ability. The results showed that 
classes implementing the CORE model assisted by E-LKPD achieved individual and class-based 
learning mastery and had higher N-gain scores than control classes. These findings demonstrate a 
synergy between the pedagogical approach and learning technology support. Recent international 
research confirms that integrating active learning models with digital media can significantly improve 
the quality of mathematical problem-solving compared to implementing either component separately 
(Harini et al., 2023; Widodo, 2023). In other words, the CORE model provides a systematic framework 
and learning flow, while E-LKPD enriches the learning experience through structured and interactive 
digital activities. Therefore, implementing the CORE model assisted by E-LKPD can be seen as an 
effective and relevant learning strategy to improve students' mathematical problem-solving ability in the 
digital learning era. 

Students’ Mathematical Problem-Solving Ability in Term of Learning Style 

The results of the qualitative analysis indicate differences in the characteristics of students' 
mathematical problem-solving ability, based on their visual, auditory, and kinesthetic learning styles, 
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when implementing the CORE model with the help of E-LKPD. Students with a visual learning style 
demonstrated good mastery of all indicators of mathematical problem-solving ability, from 
understanding the problem, planning a strategy, implementing the solution, to reflecting on the process. 
This finding aligns with international research, which states that visual learners tend to be better able 
to organize information and represent problems systematically, especially when learning is supported 
by digital media that provide clear and structured visual displays (Bearneza, 2023; Chetty et al., 2019). 
In the context of CORE learning with the help of E-LKPD, visual support in the form of problem-solving 
steps, illustrations, and gradual presentation of information helps visual learners build deeper 
conceptual understanding and enhance their reflective abilities. 

In contrast to visual learners, students with an auditory learning style demonstrated good abilities 
at the problem-understanding and planning stages, but still experienced difficulties at the 
implementation and reflection stages. These findings align with previous research, which revealed that 
auditory learners tend to understand concepts through verbal explanations but often encounter 
obstacles when having to translate this understanding into written or procedural representations 
independently (Chetty et al., 2019; Jamaluddin et al., 2023). In CORE-based learning, these limitations 
are evident in the Reflecting and Extending stages, where auditory learners require additional support 
to systematically reconnect their thinking processes. Although the E-LKPD has helped guide the steps 
for completion, auditory learners still show a tendency to use procedural reasoning without strong 
conceptual justification. 

Meanwhile, students with a kinesthetic learning style demonstrated relatively lower mathematical 
problem-solving ability compared to the other two learning styles. Kinesthetic learners were only able 
to meet the indicator of understanding the problem, but experienced difficulties in the planning, 
implementation, and reflection stages. This finding is consistent with international research reporting 
that kinesthetic learners require physical activities, concrete manipulatives, or hands-on simulations to 
optimize their mathematical thinking processes (Bardia & Sharahi, 2023; Sheromova et al., 2020). In 
the context of digital E-LKPD that emphasize visual and cognitive interaction, limited opportunities for 
physical exploration result in kinesthetic learners being less than optimal in developing strategies and 
evaluating the problem-solving process. This suggests that although the CORE model, supported by e-
LKPD, is generally effective, adjustments to learning activities are needed to better accommodate the 
characteristics of kinesthetic learning styles. 

Overall, the qualitative results of this study reinforce previous research findings that learning styles 
influence how students develop and apply mathematical problem-solving strategies in technology-
based learning (Autida, 2024; Bardia & Sharahi, 2023; Bearneza, 2023). The integration of the CORE 
model with E-LKPD has been shown to provide strong support for visual and auditory learners, but 
requires enrichment of learning strategies for kinesthetic learners. Thus, these findings emphasize the 
importance of learning differentiation in the application of technology-assisted learning models to 
optimize mathematical problem-solving ability across various student characteristics. 

Conclusion 

This study concludes that the implementation of the CORE (Connecting, Organizing, Reflecting, 
and Extending) learning model supported by electronic student worksheets (E-LKPD) represents a 
relevant instructional approach for developing students’ mathematical problem-solving ability. The 
integration of constructivist learning principles with interactive digital media encourages active student 
engagement in understanding problems, organizing solution strategies, and systematically reflecting on 
mathematical thinking processes. 

Furthermore, students’ learning styles influence the way they construct and apply mathematical 
problem-solving strategies within CORE-based learning assisted by E-LKPD. Differences in cognitive 
tendencies among visual, auditory, and kinesthetic learners indicate the importance of adaptive and 
differentiated instructional practices. Therefore, technology-based mathematics learning should be 
designed with careful consideration of students’ learning characteristics in order to support the 
development of mathematical problem-solving ability in a more inclusive and sustainable manner. 
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