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ABSTRACT 

 

Students' initial ability to understand Operational Research courses is important as a 

foundation for exploring more complex optimisation concepts. This study aims to describe 

the initial skills of Mathematics Education students and reveal their perceptions of 

Operations Research courses. The research method used is quantitative descriptive, with 

subjects being third-semester Mathematics Education Study Programme students. Data 

were collected through diagnostic tests in the form of essay questions to measure cognitive 

aspects and perception questionnaires to explore affective elements. Data analysis was 

conducted descriptively by calculating the average score, ability categories, and students' 

attitude tendencies. The results showed that students' initial abilities in Operations Research 

were still limited, particularly in mathematical model formulation and understanding of 

duality concepts. Students were relatively more capable of visualization and procedural 

skills but did not yet demonstrate adequate mastery of modelling that required conceptual 

abstraction. From an affective perspective, students have a positive perception of the 

usefulness of Operations Research, a high level of interest in learning it, and confidence in 

their abilities. However, there are also concerns about the material's difficulty level, 

especially on complex topics. These findings confirm that the success of Operations 

Research learning is influenced by a combination of students' cognitive and affective 

aspects. Therefore, learning strategies that emphasize strengthening modelling skills, 

applying problem-based learning, and integrating supporting technology to reduce the 

burden of manual computation are needed. With this approach, students are expected to be 

better prepared to handle material requiring high-level thinking skills. 
 

Keywords: Initial Abilities, Operations Research, Mathematics Education, Mathematical 

Modelling, Student Perceptions 

 

 

Analisis Kemampuan Awal Riset Operasi Mahasiswa 

Pendidikan Matematika 
 

ABSTRAK 

 

Kemampuan awal mahasiswa dalam memahami mata kuliah Riset Operasi berperan 

penting sebagai fondasi untuk mendalami konsep-konsep optimasi yang lebih kompleks. 
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Penelitian ini bertujuan untuk mendeskripsikan kemampuan awal mahasiswa Pendidikan 

Matematika serta mengungkap persepsi mereka terhadap mata kuliah Riset Operasi. 

Metode penelitian yang digunakan adalah deskriptif kuantitatif dengan subjek mahasiswa 

semester 3 Program Studi Pendidikan Matematika. Data dikumpulkan melalui tes 

diagnostik berupa soal uraian untuk mengukur aspek kognitif dan kuesioner persepsi 

untuk menggali aspek afektif. Analisis data dilakukan secara deskriptif dengan 

menghitung skor rata-rata, kategori kemampuan, serta kecenderungan sikap mahasiswa. 

Hasil penelitian menunjukkan bahwa kemampuan awal mahasiswa dalam Riset Operasi 

masih terbatas, khususnya pada aspek formulasi model matematis dan pemahaman konsep 

dualitas. Mahasiswa relatif lebih mampu pada aspek visualisasi dan keterampilan 

prosedural, namun belum menunjukkan penguasaan yang memadai pada pemodelan yang 

menuntut abstraksi konseptual. Dari sisi afektif, mahasiswa memiliki persepsi positif 

mengenai kegunaan Riset Operasi, minat yang cukup tinggi untuk mempelajarinya, serta 

kepercayaan diri terhadap kemampuan mereka. Akan tetapi, muncul pula kekhawatiran 

terhadap tingkat kesulitan materi, terutama pada topik-topik yang bersifat kompleks. 

Temuan ini menegaskan bahwa keberhasilan pembelajaran Riset Operasi dipengaruhi 

oleh kombinasi aspek kognitif dan afektif mahasiswa. Oleh karena itu, diperlukan strategi 

pembelajaran yang menekankan pada penguatan kemampuan pemodelan, penerapan 

pembelajaran berbasis masalah, serta integrasi teknologi pendukung untuk mengurangi 

beban komputasi manual. Dengan pendekatan tersebut, mahasiswa diharapkan lebih siap 

menghadapi materi yang menuntut keterampilan berpikir tingkat tinggi. 

 

 

Kata Kunci: Kemampuan Awal, Riset Operasi, Pendidikan Matematika, Pemodelan 

Matematis, Persepsi Mahasiswa 
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1. Introduction 
 

Operations Research (OR) is a branch of applied mathematics that emphasises the 

development of mathematical models and quantitative analysis to support decision-making 

(Hafni et al., 2021; Kotas, 2017). This course plays a strategic role in the Mathematics 

Education curriculum as it trains students to think systematically, analyse complex problems, 

and formulate optimal solutions through a mathematical approach. These competencies are in 

line with the demands of the 21st century, which emphasize problem-solving skills, data 

analysis, and the use of technology in various fields (Hafni et al., 2021; Raffaele & Gobbi, 

2021; Taranto et al., 2024). 

Despite its importance, various studies show that Mathematics Education students often 

experience difficulties in learning OR courses. These difficulties generally arise not only at the 

mathematical computation stage, but also in the ability to understand the context of the problem 

and translate it into an appropriate mathematical model. Taranto et al. (2024) emphasize that 

most students are still weak in mathematical modelling. Mutawah et al. (2019) find that students 

focus more on memorizing algorithmic procedures than conceptual understanding. This 

indicates a gap between the technical and conceptual skills required in OR courses. 

https://doi.org/10.26740/jrpipm.v10n1.p33-47
https://creativecommons.org/licenses/by/4.0/
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From an educational psychology perspective, students' prior knowledge is crucial to learning 

success (Berro, 2021). Prior knowledge includes learners' prerequisite knowledge and skills 

before receiving new material (Lin et al., 2011; Muntazhimah et al., 2021). According to 

Ausubel (1968), existing cognitive structures are 'the most important single factor influencing 

learning' because they determine how much learners can assimilate new knowledge (Agra et 

al., 2019). Bruner (1960), through his spiral curriculum, also emphasizes that prior 

understanding is the foundation for learning more complex concepts gradually (Arsyad et al., 

2024). Meanwhile, prior knowledge can be effectively examined in terms of attitudes, 

motivation, self-confidence, and interest in learning (Lee et al., 2024). Bloom (1956) in his 

taxonomy distinguishes between the cognitive and affective domains, where the affective 

domain includes receiving, responding, appreciating values, and forming attitudes (Syaiful et 

al., 2019). Vygotsky (1978), through the concept of the zone of proximal development (ZPD), 

emphasizes that readiness to learn is not only determined by existing knowledge, but also by 

affective factors that influence social interaction and motivation (Alharbi, 2023). Thus, initial 

ability can be understood as a combination of cognitive aspects (knowledge, understanding, 

prerequisite skills) and affective aspects (motivation, interest, self-confidence) that influence 

students' readiness to tackle new material. 

Given the importance of these initial abilities, this study began with a diagnostic test (pretest) 

administered to students in classes 3A and 3B to measure their basic skills in understanding the 

initial material on RO. The pretest was designed to assess four main aspects: the ability to 

formulate mathematical models from real-world problems, visual understanding and the 

concept of feasible regions, procedural skills in graphical methods, and understanding of the 

concept of duality. In addition, a perception questionnaire was also administered to explore 

students' beliefs, interests, and expectations regarding the OR course. Thus, this study aims to 

analyze the initial abilities of Mathematics Education students, identify their difficulties, and 

provide recommendations for relevant learning strategies. 

This study differs from previous studies in that it not only analyses students' difficulties in 

solving Operations Research problems but also maps their initial abilities through a 

combination of cognitive data (pretest results) and affective data (perception questionnaire 

results) (Oktafia et al., 2020). This holistic approach provides a more comprehensive 

understanding of students’ readiness for OR courses and can serve as a foundation for 

developing more effective and contextual learning strategies. By integrating both cognitive and 

affective data, this study introduces a theoretical framework that addresses both intellectual and 

emotional aspects of learning, offering insights into how these factors impact students’ learning 

outcomes and difficulties. This perspective can lead to more nuanced teaching methods that 

consider the full spectrum of student readiness, helping to improve educational strategies in 

Mathematics Education. Thus, the contribution of this study lies in presenting a more holistic 

perspective that can serve as a basis for developing more effective and contextual learning 

strategies in Mathematics Education. 

 

2. Method  
 

2.1 Research Design  

 

This study used a quantitative descriptive design to describe the initial abilities of 

Mathematics Education students in the Operations Research course. Quantitative descriptive 

design is a research approach that aims to explain certain phenomena, characteristics, or 

variables systematically and objectively through collecting and analyzing numerical data 

(Lestari et al., 2024). This design was chosen because it is suitable for mapping the actual 
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conditions of students based on diagnostic test data and questionnaires without any special 

treatment from the researcher (Lestari, 2020). 

 

2.2 Data Sources  

 

The data sources for this study were third-semester students of the Mathematics Education 

Study Programme at Sultan Ageng Tirtayasa University in the 2025/2026 academic year. The 

participants consisted of two classes, namely class 3A with 39 students and class 3B with 39 

students, bringing the total number of respondents to 78 students. The reason for selecting these 

two classes was to ensure that the study covered a diverse range of students with varying 

mathematical abilities. By selecting both classes, the study aimed to capture a comprehensive 

spectrum of mathematical abilities. The research data covered two aspects, namely: (1) 

cognitive data from the diagnostic test (pre-test) results, and (2) affective data from the student 

perception questionnaire results. This is in line with the research conducted by Samsun et al. 

(2024), where the research data collected was cognitive data based on the pre-test and affective 

data in the form of a perception questionnaire. 

 

2.3 Data Collection 

 

Data collection was conducted using two instruments. First, a diagnostic test (pretest) 

consisting of five essay questions designed to measure various aspects of students' initial 

abilities in Operations Research, including: model formulation skills, visual understanding and 

the concept of feasible regions, procedural skills in graphical methods, and understanding of 

the concept of duality. In the study by Colajanni et al. (2024), it is stated that in studying 

operations research, basic skills are required, such as the ability to use linear, quadratic, 

exponential, and logarithmic functions; modelling and algorithmic approach skills; graph 

theory; feasible region concepts; and linear programming. The validity of this test was ensured 

through expert review, which assessed the relevance and comprehensiveness of the items. 

Additionally, the reliability of the diagnostic test was tested using Cronbach’s Alpha, which 

yielded a value of 0.72, indicating an acceptable level of internal consistency.  

Second, a perception questionnaire consisting of 12 statements using a Likert scale and two 

open-ended questions to explore students' beliefs, interests, and expectations regarding the 

Operations Research course. Its validity was confirmed through expert reviews and a pilot 

study, which refined the questionnaire items. The pretest was given at the beginning of the 

lecture, while the questionnaire was distributed immediately after the students completed the 

pretest. Table 1 is an outline of the questionnaire used in the perception questionnaire. 

 

Table 1. Questionnaire Guidelines 

 

No. Statement Aspect 

1 
I believe that operations research is important for my future 

career 
Usefulness 

2 
I believe that operations research can be used to solve real-

world problems 
Usefulness 

3 
Optimization modelling skills will increase my marketability 

in the workplace 
Usefulness 

4 
I am interested in learning how to optimize a system or 

process 
Interest 
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Table 1. Questionnaire Guidelines 

 

No. Statement Aspect 

5 
I look forward to solving challenging case studies in the 

course  
Interest 

6 
Topics such as optimization and decision making are 

interesting to me  
Interest 

7 
I am confident in my mathematical background to take this 

course  
Confidence 

8 
I am confident that I can understand the basic concepts of 

mathematical modelling  
Confidence 

9 I feel that I can complete the assignments in this course well  Confidence 

10 I have heard that operations research is a difficult course Difficulties 

11 
I am concerned that I will have difficulty understanding the 

optimization methods material 
Difficulties 

12 
I have not yet mastered the prerequisite material (such as 

matrices and linear algebra) 
Difficulties 

13 
In your opinion, which part or topic of operations research 

are you most looking forward to? 
Interest 

14 
Do you have any particular concerns or expectations regarding 

this course? 

Difficulties/ 

Expectations 

Source: (Hafni et al., 2021; Pintrich & De Groot, 1990) 

2.4 Data Analysis Techniques  

 

The data were analysed descriptively through a systematic procedure designed to identify 

patterns, highlight essential characteristics, and provide a comprehensive summary of the 

findings. 

a. The pretest results were analysed using (Rohadi et al., 2020): 

1) Scoring and Categorization: Each question was weighted with a maximum total score of 

100, then categorised into three ability groups (Sianturi et al., 2020; Sinaga, 2022): Poor 

(0–50), Fair (51–75), and Good (76–100).  

2) Descriptive Statistics: Calculate the mean, median, mode, standard deviation, and range 

of values to describe the data distribution. 

3) Data Visualisation: This involves presenting results using histograms for score 

distribution, pie charts for ability category percentages, and bar charts to show the level 

of mastery of each question indicator. 

b. The questionnaire results were analysed by calculating the mean and percentage for each 

item on the Likert scale. In contrast, the data from the open-ended questions were analysed 

descriptively to explore students' expectations and concerns regarding the Operations 

Research course. 

c. The flowchart in Figure 1 illustrates the entire research process, from problem formulation 

to instrument preparation, pretest and questionnaire implementation, and data analysis, to 

clarify the research flow. 
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Figure 1.  Research Process 

3. Results and Discussion  
 

3.1 Results 

 

a. Pretest Results 

 

The diagnostic test administered to 78 students (39 students from class 3A and 39 students 

from class 3B) yielded an average score of 33.60 with a standard deviation of 26.65, a minimum 

score of 0, and a maximum score of 98. The distribution of initial abilities showed that most 

students were in the Poor category (71.79%), while 21.79% were in the Fair category and only 

6.41% were in the Good category. Table 2 shows the distribution of students' initial abilities 

based on the pretest. 

 

Table 2. Distribution of Students’ Initial Abilities 

 

Category Frequency Percentage 

Poor (0–50) 56 71.79% 

Fair (51–75) 17 21.79% 

Good (76–100) 5 6.41% 

 

We now present a visual representation of the pretest score distribution and the students' 

initial ability categories that showed in Figure 2 and Figure 3. 
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Figure 2. Histogram of Pretest Score Distribution 

 

Figure 3. Circular Diagram of Initial Ability Categories 

 

A more detailed analysis per question indicates that mathematical modelling skills 

(Questions 1 and 5) are still low, with average scores of 11.48 and 7.74. This suggests that while 

students may grasp basic concepts, they struggle to apply them ini more complex modelling 

scenarios. Visual understanding and feasible region (Question 2) are relatively better, with an 

average of 10.57, indicating that students have a basic ability to interpret graphical 

representations but may lack depth in applying them to real-world problems. Procedural skills 

in graphical methods (Question 3) average 7.91, demonstrating that while students can perform 

basic procedures, they may struggle with more advanced or multi-step methods. The weakest 

aspect is understanding duality concepts (Question 4), with an average of only 4.00. This result 

highlights the challenge students face in grasping more abstract and theoretical aspects of OR, 

such as duality, which requires a deeper understanding of optimization theory. Table 3 shows 

the average student scores per question indicator and the average scores per pretest question. 
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Table 3. Average Students’ Score 

 

Indicator Average Score 

Model Formulation (Question 1) 11.48 

Feasible Region (Question 2) 10.57 

Graphical Procedure (Question 3) 7.91 

Duality (Question 4) 4.00 

Model Formulation (Question 5) 7.74 

 

Table 5 indicates that students performed strongest in model formulation and in determining 

feasible regions, suggesting they are relatively capable of translating problems into 

mathematical forms and identifying solution areas. Their performance declines when dealing 

with graphical procedures and varies when model formulation is presented in a different 

context, indicating emerging difficulties in representation and adaptability. The weakest 

performance appears in the duality concept, showing that more abstract material is still 

challenging for students. Overall, this suggests that while foundational skills are fairly well 

developed, more complex and conceptual understanding needs further strengthening. 

 

 

Figure 4. Bar Chart of Average Scores per Pretest Question 

 

From Figure 4, it shows that students' main weaknesses lie in modelling and understanding 

advanced concepts rather than purely procedural skills. 

 

b. Questionnaire Results 

 

The questionnaire administered to explore affective aspects was analyzed into four main 

aspects. The results are shown in Table 4. 

 

Table 4. Summary of Student Questionnaire Results by Aspect 

 

Aspect Average 
Standard 

Deviation 
Min Max 

Usefulness 4.39 0.51 1.33 5.00 

Interest 4.00 0.50 2.00 5.00 

Confidence 4.13 0.66 2.00 5.00 

Difficulty 3.40 0.76 1.33 4.67 
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The data indicate that students generally have a positive perception of the learning or 

instrument, as reflected in high average scores for usefulness (4.39), interest (4.00), and 

confidence (4.13), suggesting that most students find the activity beneficial, engaging, and 

supportive of their self-confidence, with relatively consistent responses across participants 

despite some variation indicated by the minimum scores. Meanwhile, the difficulty aspect has 

a lower average (3.40) and the highest standard deviation (0.76), showing that students’ 

perceptions of difficulty are more diverse, where some consider the tasks easy while others find 

them challenging. Overall, this implies that although the learning is well-received in terms of 

value and engagement, the level of difficulty may need to be better adjusted to accommodate 

differences in students’ abilities and prior experiences. 

The average scores for each aspect of the questionnaire are shown in Figure 5. 

 

 

Figure 5. Bar Chart of Average Questionnaire Scores per Aspect  

The data shows that students positively perceive the Operations Research course (usefulness 

= 4.39; interest = 4.00; confidence = 4.13). However, the difficulty aspect is relatively high 

(3.40), which indicates that there are still concerns about understanding the material. 

 

3.2 Discussion 

 

The results of this study indicate that students' initial abilities in Operations Research 

courses are still relatively low. This is supported by research showing that many students do 

not have adequate mathematical prerequisites, which hinders their performance in advanced 

courses such as Operations Research (Valstar et al., 2019). The average pretest score was 33.60, 

with most students (71.79%) falling into the 'below average' category, indicating that most 

students do not yet have adequate cognitive readiness to study more complex material. This is 

in line with the research by Tsabitah et al. (2024), which explains that students still have 

difficulty understanding basic material, even though it is needed to learn more abstract 

mathematical material.  

Analysis per indicator reinforces the above Figure. Regarding mathematical model 

formulation, student achievement is still low, at only around 45.92% and 38.70% of the 

maximum score on questions 1 and 5. This is in line with the results of research by Hidayanto 

et al. (2022), which shows that there are still students with low abilities in composing 

mathematical literacy questions, including mathematical model formulation. Shodikin et al. 

(2019) identified two of the most common thinking errors: making inappropriate assumptions 

and failing to construct a mathematical model that accurately represents real-world situations. 

These errors are attributed to students’ incomplete understanding of the problems and their 
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tendency to rely on routine problems they frequently encounter. Shodikin et al. (2024) further 

identified four types of failure characteristics in model construction, namely 

misunderstandings, misconnections, misspeculations, and mislogic. Similarly, their 

understanding of duality only reached 20% of the maximum score, indicating that students had 

significant difficulties understanding abstract and theoretical concepts. This is in line with the 

research conducted by Wati et al. (2024), which states that students have difficulty 

understanding concepts, applying principles, and solving abstract verbal problems, including 

linear model formulation. The internal factors contributing to these errors include a lack of 

understanding of the problem components, reliance on personal reasoning or intuition in solving 

word problems, and failure to recognize the relationships among problem components. 

Meanwhile, the external factors include the relatively high level of difficulty of the tasks and 

the lack of adequate reference sources (Fiyah & Shodikin, 2021). Conversely, students' abilities 

in visualising feasible regions were relatively better, with an achievement of 70.48%, while 

their procedural skills in graphical methods were still limited, with an accomplishment of 

around 39.55%. This confirms that students find it easier to understand visual representations 

than conceptual abstractions that require the ability to transfer representations from contextual 

problems to mathematical forms. This is supported by research from Ferianti et al. (2023), 

which reveals that prospective teacher students are more skilled at using visual representations 

to solve problems than abstract forms; representations are considered crucial in building 

mathematical concept understanding.  

These findings align with the research by Tayibu & Faizah (2021), which found that 

students were more proficient in procedural steps than mathematical modelling. Hasanah et al. 

(2019) also emphasised that model formulation was a major obstacle because it required higher 

analytical and abstract thinking skills. Within the learning theory framework, this condition is 

consistent with Ausubel's (1968) view that prior knowledge is the most important factor in 

learning. Without an adequate knowledge base, students will find it difficult to assimilate new, 

more complex knowledge (Brod, 2021). Bruner's spiral theory (1960) is also relevant, in which 

concepts must be taught gradually from enactive, iconic, to symbolic representations (Ningsih 

et al., 2020). Students' weaknesses in modelling and duality indicate that the transition from 

concrete to symbolic representations has not been optimal. Furthermore, Vygotsky's zone of 

proximal development (ZPD) theory (1978) emphasises that student learning outcomes are 

greatly influenced by scaffolding learning support (Marlina & Rahayu, 2025). This means that 

students' weaknesses in conceptual aspects can be overcome if learning is appropriate to their 

readiness level. 

From an affective perspective, the questionnaire results indicate positive capital to support 

the learning process. Students have a good perception of the usefulness of Operations Research 

courses (average 4.39), a fairly high level of interest (4.00), and relatively good self-confidence 

(4.13). These figures indicate that students view Operations Research as relevant to their career 

and real-life needs and are motivated to study it. This is in line with Sugiura & Sugiura (2020), 

who stated that students respond positively when OR material is packaged with a contextual 

approach that shows its relevance to careers and industry needs, thereby increasing their 

perception of the relevance of this course. However, the average score on the difficulty aspect 

of 3.40 indicates that students' concerns about the complexity of the material are still quite high. 

This concern is closely related to the cognitive weaknesses they experience, particularly in 

modelling and understanding advanced concepts. According to Bloom (1956), the affective 

domain, such as motivation, attitude, and self-confidence, greatly influences the quality of 

learning (Khumaimah, 2024). Santi et al. (2024) also emphasise that high motivation that is not 

balanced with strong self-efficacy can cause academic anxiety. In other words, even though 
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students are motivated to learn, concerns about the difficulty of the material can hinder the 

achievement of optimal learning outcomes. 

Overall, the findings of this study emphasise the importance of simultaneously paying 

attention to both students' cognitive and affective aspects. Cognitive weaknesses in model 

formulation and duality must be addressed through appropriate learning strategies. At the same 

time, affective capital in the form of interest and motivation needs to be managed so that it is 

not hindered by academic anxiety. This is in line with the research by Wulandari & Salsabila 

(2025), which states that many students still experience difficulties understanding and solving 

duality problems. Hence, learning needs to be directed to encourage students to develop more 

reflective and meaningful learning strategies. 

Furthermore, research by Shekarian Yazd et al. (2019) found that fear of cognitive 

symptoms of anxiety greatly affects learning motivation, even more so than perfectionism, 

which reinforces the importance of anxiety management in maintaining academic motivation. 

Recommended learning strategies include applying problem-based learning, which allows 

students to learn through contextual problem solving, providing contextual exercises that 

progress from simple to more complex cases, and using software such as LINGO or Excel 

Solver to reduce the burden of manual computation. This is supported by research by Yerizon 

et al. (2018), which shows that students have difficulty understanding operations research 

material due to a lack of real context. Min's recommended learning strategies include applying 

problem-based learning, which allows students to learn through contextual problem solving, 

providing contextual exercises that progress from simple to more complex cases, and using 

software such as LINGO or Excel Solver to reduce the burden of manual computation. This is 

supported by research conducted by Yerizon et al. (2018), which shows that students have 

difficulty understanding operations research material due to a lack of real-world context and 

minimal involvement in problem solving, so the PBL approach effectively improves their 

understanding. Furthermore, Sunaryo & Fatimah (2020) mention that providing contextual 

mathematics exercises in stages (from easy to difficult) helps students build conceptual 

understanding and critical thinking skills progressively, effectively solving real-world context-

based problems such as operations research. Shoaib et al. (2024) add that the optimisation 

model developed using LINGO, with the results visualised in Excel, can reduce the complexity 

of manual programming and facilitate the interpretation of results. Thus, students can focus 

more on conceptual understanding and modelling skills. This is in line with the research by 

Susanto & Susanta (2022), which found that problem-based learning can improve students' 

higher-order thinking skills, one of which is in the Operations Research course. 

 

4. Practical Implications 

This study's results have several practical implications for teaching Operations Research in 

Mathematics Education study programmes. First, lecturers need to reinforce prerequisite 

material, such as linear algebra and spatial geometry solutions, at the beginning of the course, 

for example, through short diagnostic quizzes or enrichment modules. Second, lecturers must 

design tiered and contextual learning, starting from simple problems familiar to students' lives 

before moving on to more complex cases. Third, integrating supporting technologies such as 

LINGO or Excel Solver needs to be optimised so that manual calculations do not burden 

students and they can focus more on understanding concepts and interpreting results. Fourth, 

applying problem-based learning and project-based assignments will help channel students' 

interests while building critical thinking and modelling skills. Finally, lecturers should provide 

regular formative feedback to reduce students' learning anxiety and strengthen their confidence. 
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5. Conclusion 
 

This study aims to describe the initial abilities of Mathematics Education students in 

Operations Research courses through pretest and perception questionnaires. The results show 

that most students (71.79%) are in the low initial ability category with an average score of 

33.60. Analysis per question indicates that students' main weaknesses are mathematical model 

formulation and understanding duality concepts, while their feasible region visualization skills 

are relatively better. 

Affectively, students have positive capital to take this course. The average scores for 

usefulness (4.39), interest (4.00), and confidence (4.13) indicate that students have positive 

motivation and perceptions towards Operations Research. However, the difficulty score (3.40) 

confirms students' concerns in understanding complex material, particularly modelling and 

optimization. 

Overall, this study confirms that although students have positive attitudes and high 

motivation, limitations in their initial cognitive abilities remain a major obstacle. Therefore, 

learning strategies must be designed to address cognitive gaps while managing students' 

affective aspects. 
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