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Abstract: This research aims to assist students in solving mathematical proof problems. This 
qualitative study investigates the proving ability of mathematics education students in the Real Analysis 
course, with a special focus on sequence material. The research design incorporates experiments to 
evaluate the effectiveness of the strategies used. Participants are students who take part in the Real 
Analysis program at private universities in the northern coastal region of western Central Java, 
Indonesia, specifically in Tegal City during the 2022/2023 academic year. Three study participants 
were selected, each representing a different level of evidentiary ability. Data is collected through work 
documents, interviews, and structured testing, and then analyzed using iterative techniques, including 
data condensation, data exposure, and verification. The findings show that most students can follow the 
evidence and correct their mistakes. In the future, this research will prioritize developments related to 
proof to improve quality-proof capabilities and explore the obstacles faced in studying proof problems. 
This research can ultimately contribute to more effective teaching of Real Analysis by providing a 
deeper understanding of the evidence problem that can be easily learned. 

Keywords: Mathematical working space strategy, Model guided discovery learning, Proof ability, Real analysis. 

 
1. Introduction  

The ability to process evidence is essential for mathematics education students, as it directly 
influences their proficiency in developing working memory and cognition, both of which impact their 
ability to construct proofs [1]. Additionally, a solid understanding of basic mathematical concepts is 
required [2]. The creation, construction, and communication of mathematical knowledge heavily rely 
on evidence, enabling mathematicians to persuade others of the correctness of their ideas and statements 
[1, 3]. Further emphasizes that a strong grasp of mathematical concepts is crucial for building robust 
evidence. 

The process of discovering, verifying, explaining, systematizing, and communicating mathematical 
knowledge relies heavily on evidence. Students must be able to provide reasonable justifications and 
demonstrate that mathematical statements are correct. Proofs can lead to new insights, discoveries, and 
developments [4, 5]. The Real Analysis course in the Department of Mathematics and Mathematics 
Education is rich in evidentiary content. Real Analysis is a complex subject that requires deep thinking. 
Building and understanding evidence necessitates a strong grasp of mathematical concepts. Before 
studying Real Analysis, students must be prepared to comprehend the evidence presented. Additionally, 
they must develop an understanding of proof and enhance their problem-solving skills. Both of these 
abilities can be cultivated through the practice of solving problems related to proofs [6].  

Most students of mathematics and mathematics education consider Real Analysis to be a very 
difficult subject. Many students are unfamiliar with the concept of proof and struggle to understand it. 
To enhance students' ability to comprehend and construct evidence, they must develop confidence in 
their reasoning skills. Unfortunately, many college students possess a fixed mindset when it comes to 
learning mathematics, which leads to a lack of confidence in understanding and constructing evidence 
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[5]. The epistemology of students in the Real Analysis course reveals several challenges they face when 
studying proofs. These challenges include difficulties in understanding concepts (definitions), 
uncertainty about how to begin constructing proofs, lack of knowledge regarding the application of 
known definitions and principles, and confusion about what needs to be proven [7, 8]. 

Students often struggle to understand the role and function of proof in mathematics, both in the 
short and long term. Evidence is crucial for verifying the correctness of statements, providing logical 
arguments, constructing new mathematics, and communicating mathematical concepts. It also plays a 
vital role in systematizing statements within axiomatic systems [9]. The application of evidence in 
mathematics education is essential because it enhances critical thinking and problem-solving skills[10]. 
The imparting of ideas, the development and communication of knowledge, and the contribution to the 
development of mathematics are all significant aspects of proof. By emphasizing these aspects, educators 
can better support students in their understanding and application of mathematical proofs [11].  

 
1.1. The Needs of Students 

The Guided Discovery Learning learning model has a positive impact on comprehension skills and 
mathematical skills, while the benefits of the Guided Discovery Learning Model on mathematics 

learning are: (1) Improvement of Conceptual Comprehension: Research conducted by Dumitraşcu [12] 
shows that the integration of Guided Discovery Learning in real analysis teaching allows students to 
understand concepts more deeply compared to conventional approaches. (2). Development of Critical 
Thinking Skills: A study by Kariman, et al. [13] confirms that the Guided Discovery Learning model, 
when combined with argument mapping, can improve students' critical thinking skills in understanding 
the changes that occur in the environment. (3). Improvement of Practice Skills: Aagesen, et al. [14] 
found that the application of Guided Discovery Learning in surgical skills courses was more effective in 
improving students' understanding and practical skills compared to traditional teaching methods. (4). 
Positive Impact in Mathematics Education: Kariman, et al. [13]  shows that modules based on Guided 
Discovery Learning are able to improve students' understanding of concepts and critical thinking skills 
in the field of mathematics. (5). Technology Support for Interactive Learning: Kniha, et al. [15] reveals 
that the combination of Guided Discovery Learning and technology, such as video-based teaching, 
results in better outcomes in oral surgical skills training. (6). Increased Interest and Motivation: Studies 
by Nurhayani, et al. [16] show that the application of Guided Discovery Learning can increase students' 
interest in learning mathematics and encourage them to be more active in the learning process. 

Next for the concept of Mathematical Working Space is a theoretical and methodological model 
applied in mathematics education research to analyze and understand mathematical activities carried out 
by students and teachers. This model integrates the epistemological and cognitive aspects of 
mathematical activities, which are organized in two main domains: the epistemological domain and the 
cognitive domain [17-19]. 

The Mathematical Working Space is characterized by three interconnected dimensions, which are 
crucial for carrying out thorough mathematical activities:Semiotic Dimension: Refers to the use of signs 
and symbols in mathematical reasoning and communication processes [19, 20]. instrumental 
Dimension: Involves tools and instruments, both physical and digital, used in the execution of 
mathematical tasks [17]. Discursive Dimension: Deals with the language and discourse applied in 
explanations and mathematical arguments [19]. 

Mathematical Woking Space has the following benefits: (1). Holistic Understanding: By integrating 
epistemological and cognitive aspects, Mathematical Woking Space provides a comprehensive 
framework for understanding mathematical activities [19, 20]. (2). Identification of Misunderstandings: 
This model serves to identify and address misunderstandings that may not be directly detected by 
teachers [17]. (3). Improvement of Teaching Practices: Mathematical Woking Space offers a structured 
approach to improving teaching practices by emphasizing the interaction between different dimensions 
in mathematics activities [18]. 
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Based on the above proof problem, students need a supportive and inclusive learning environment 
to enhance their evidentiary skills. A well-designed learning setting encourages students to identify 
patterns, ask questions, and seek help when necessary. Additionally, prior knowledge significantly 
impacts student learning in the classroom Baki [21]. A caring, consistent, and inclusive environment is 
essential for students to overcome difficulties, take risks, speak up, and ask for help." 

 The chosen learning model must meet the needs and conditions of students [22]. A learning model 
known as guided discovery learning encourages students to investigate and develop their concepts. This 
model allows students to enhance their critical problem-solving and critical thinking skills, with 
lecturers serving as facilitators who analyze the challenges students face to help them solve problems 
[14-16, 23]. 

Strategies are essential because they help students manage their thoughts during evidentiary 
activities. To maximize the impact on learning objectives, evidence-based strategies must be carefully 
selected [24]. This study employs the Mathematical Working Space strategy, which incorporates 
semiotics to connect representations that visualize mathematical problems. The instrumental origin 
represents the stage where the knowledge gathered can be utilized to construct evidence. When this 
evidence is validated, it is referred to as genesis [17, 25, 26]. 

The Discussion Material Worksheet serves as a vital learning tool in this study. This worksheet 
employs the Mathematical Working Space strategy, which includes Sequence material [27]. The 
content utilized in this paper is derived from comprehensive Semiotic sources [28]. The worksheet 
encompasses the background, core concepts, and attributes of each available definition. Subsequently, 
through group discussions, students are required to interpret each definition in language that is easy to 
understand. Furthermore, every lemma, theorem, or proof problem incorporates a semiotic, 
instrumental, and discursive foundation. The Discussion Material Worksheet is specifically designed to 
aid students in learning Real Analysis. 

Mathematical research related to proof and learning using the Mathematical Working Space 
strategy has demonstrated success.  For instance, found positive outcomes in evidentiary problems in 
Geometry Gómez-Chacón and Kuzniak [18] applied this strategy in evidentiary research on functional 
problems Minh and Lagrange [29] and reported success in the study of histogram problems Derouet 
and Parzysz [28] noting that its application helps students improve their creative reasoning and 
successfully solve mathematical problems [28, 30-34]. Therefore, it is evident that there are distinctions 
between previous research and the current study, particularly as this research examines the evidentiary 
process in Real Analysis through the stages of visualization, construction, and validation 

To optimize the development of proof skills in Real Analysis lectures, research must be conducted. 
Additionally, to assess the ability of prospective mathematics teachers to solve mathematical proof 
problems, qualitative research was carried out involving several mathematics teacher candidates. This 
research aims to enhance the mathematical proof abilities of prospective mathematics teachers in 
completing the process of proving Sequence material within the Real Analysis course by utilizing the 
Guided Discovery learning model and the Mathematical Working Space strategy. 
 

2. Method  
2.1. Research Design 

A qualitative approach is employed in this study to examine the ability of prospective mathematics 
teachers to solve proof problems related to Sequence material in the Real Analysis course. An 
experimental design is utilized for the research. The focus of this study is on three subjects who are 
considered to meet the objectives of the research. 
 
2.2. Research Subject 

This research involved 27 Strata One mathematics education students who were enrolled in the 
Real Analysis course. After the students learned the material in Sequence for six meetings, a test was 
conducted in the seventh meeting to measure their proof abilities. Based on the test results, the students 
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were categorized into three groups: very good (L), medium (M), and poor (S). Three students from each 
group were randomly selected. The lecturer then recommended five students out of the nine selected, 
but only three L2, M5, and S3 students were willing to take part in the research.    
 
2.3. Data Collection 

Data on mathematical proof ability were collected through semi-structured tests and interviews. 
The test consists of six descriptive questions that address the following topics: the limit of a sequence, 
the squeeze theorem, sequence ratios, monotone sequences, subsequences, and Cauchy sequences. Then 
three subjects were selected for the interview. 

Tests were administered to assess students' abilities in completing the evidentiary process. The 
criteria for evaluating students' abilities in solving evidentiary problems are presented in Table 1 below. 

 
Table 1.  
Criteria for Proof. 

Number              Rumus Criterion 

1. 𝑥 ≥ �̅� + 𝑑. 𝑠 Tall  (L) 

2 �̅� − 𝑠. 𝑑 ≤ 𝑥 < �̅� + 𝑑. 𝑠 Keep (M) 

3 𝑥 ≤ �̅� − 𝑑. 𝑠 Low (S) 

 
During the interview, students were presented with problems related to the sequence material and 

its connection to the proof process. The purpose of this interview method is to gain deeper insights into 
the students' proof processes when solving evidentiary problems. 

The following indicators are used to measure the ability in mathematical proof: 1) Reading of 
evidence with its evidentiary aspects, which includes making hypotheses (conjectures) based on the 
patterns and characteristics of several statements, as well as proving the obtained conjectures through 
deduction; 2) Evidence construction with its evidentiary aspect, which involves applying definitions and 
related characteristics, sequencing the evidentiary and construction steps into formal evidence, and 
demonstrating the ability to use premises, definitions, or theorems associated with the statement to 
build valid evidence. 
 
2.4. Analyzing of Data 

To analyze the test and interview data, with interactive techniques, namely data condensation, 
exposure, and verification. The purpose of this study is to improve students' ability in the mathematical 
proof process by helping to solve the problems they write for analysis and then analyzing indicators that 
show proof ability. It is hoped that the new findings will result in practical, measurable, and applicable 
measures that can contribute to mathematics education.  
 

3. Results and Discussion  
3.1. Implementation 

Students in the Mathematics Education study program at Pancasakti Tegal University use the 
Guided Discovery Learning model in conjunction with the Mathematical Working Space strategy to 
engage in the Real Analysis of Sequence material. The students do not feel burdened by the learning 
model used during lectures. To solve the problem of proof, students can investigate the findings and 
seek assistance from the teacher if needed to work through the mathematical proof they are faced with. 

In addition, the use of the Mathematical Working Space strategy for discussion material is very 
helpful for students in addressing proving problems in Real Analysis. The worksheet for the discussion 
material on sequences contains definitions, theorems, and proof questions. Each definition is 
accompanied by attributes that are useful for sequencing the evidentiary steps, which greatly assists 
students in their proof work. Furthermore, for every definition, theorem, lemma, or proof problem, 
students must be able to interpret it in language that is easy to understand and conveys a clear meaning. 
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This interpretation can be facilitated through discussions within their groups. Furthermore, each 
theorem, lemma, and proof question are accompanied by a background, premise, and conclusion. The 
premise serves as the first step in the proof and should lead to the conclusion as the result. Similarly, the 
construction of evidence should be supported by relevant facts and should sequence the available 
evidentiary steps to obtain a valid construction. After that, the premises, definitions, theorems, or 
problems that have been studied about the statement can be used to build the evidence construction. It 
is also advisable to conduct a preliminary analysis when solving evidentiary problems to avoid mistakes 
in gathering the facts to be used. 

The results of the interviews conducted with students after they completed the Real Analysis lesson 
in this study are as follows: 

T: What are your thoughts on learning in this sequence of materials? 
L2: I enjoy using this learning approach because it helps me complete this worksheet and other tasks 

effectively and on time. 
M5: I find it very helpful because it used to be quite difficult for me to study the problem of proof. 

However, now I am better at completing it, thanks to the guidance of my lecturers, who are 
always watching over me. 

S3: Fear and laziness, which often arose when studying the problem of proof, are now gradually 
disappearing. Understanding evidence learning today is easier than ever. 

T:  What are your thoughts on the strategies used to learn Real Analysis? 
L2: I think it’s fun and easy to use for other proof materials. 
M5: I will use this strategy when necessary so that I can master the proof correctly. 

S3: This strategy has opened my eyes to the concept of proof. 
Based on the results of the interview, it can be seen that L2 students, who previously almost 

understood mathematical proof problems, have become even better. M5 students, who were previously 
still confused about proof problems, have also improved. Additionally, S3 students, who were previously 
still afraid of proof problems, now feel comfortable learning about proof. 
 
3.2. Troubleshooting 

  Based on the two completion indicators used and the six available questions. The three students 
can complete the proof correctly on the Sequence Ratio problem because each of them can perform the 
initial analysis correctly, thereby enabling them to proceed with a simple valid proof. In the problem of 
the Squeeze Theorem, L2 and M5 students can solve this simple proof because they can correctly 
determine the premise, making it easier for them to apply it. Additionally, L2 and M5 students can 
provide valid examples of divergent Sequences because they both understand the definition of 
convergent Sequences well. Meanwhile, only L2 students can solve the problem of Cauchy Sequence and 
Sequence limits. L2 students can show the final results of the proof in these two questions. The student 
conducted an initial analysis to obtain the final result and then organized the proof steps to achieve a 
valid outcome. While M5 students only possess the ability to conduct a preliminary analysis on the 
Sequence limit problem, their proof is not constructive. In the case of the Monotone Sequence Problem, 
there is no single criterion that can complement valid evidence. Only L2 students can perform the initial 
analysis correctly; however, they were not careful when executing the evidentiary steps, which 
prevented them from arriving at correct conclusions. 

The test conducted on the Sequence material is designed to assess students' mathematical proof 
abilities in solving problems. Students are required to answer six evidence-oriented questions. The focus 
of the test analysis is on indicators of the student's mathematical proof performance, as shown in Table 
2 
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Table 2.  
Evidentiary Ability and Measured Aspect. 

Number Indicators Measured Aspects Sub- Materials L2 M5 S3 

1. Reading 
Evidence 

Make a hypothesis (conjecture) based on the 
pattern and nature of several statements and 
prove the obtained conjecture by deduction. 

Squeeze 
Theorem 

√ √ × 

   Cauchy 
Sequence 

√ × × 

2.  Constructing 
Evidence 

Ability to apply definitions and related properties 
and sequence the steps of proof and construction 
into formal evidence. 
 

Sequence 
Limit 

√ × × 

   Sequence 
Ratio 

√ √ √ 

  Ability to use premises, definitions, or statement-
related theorems to build a proof 

Monoton 
Sequence 
 

× × × 

   Subsequences √ √ × 

 
Based on the results of solving the questions above, it was found that L2 students already 

understood the concept of proof, grasped the flow of proof, and could draw valid conclusions. 
Meanwhile, S3 students do not thoroughly understand the concept of proof and cannot follow the 
evidence that has been examined. 

 
3.3.  Results of Evidentiary Ability 

The evidentiary test was conducted at the seventh meeting after the sequence material was 
completed. Table 1 shows how to calculate the evidentiary criteria based on the test results, while Table 
3 presents the results of the evidentiary criteria, namely: 
 
Table 3.  
Results of Evidentiary Criteria 

Number Types of categories A large number of students 
1. The upper category (L) 16 

2. The middle category (M) 6 
3. The lower category (S) 3 

 
Observations made in each category showed that high-achieving students enjoyed using the newly 

learned lessons, and the Discussion Material worksheets made learning about evidence easier. Students 
engage in group discussions on this worksheet, allowing them to grasp the concept of proof more easily. 
If students read the evidence correctly and carefully, they can understand it better. They can easily and 
accurately interpret all the definitions, theorems, lemmas, and evidentiary problems presented in the 
worksheet. Additionally, students can use the strategies provided in the worksheet to construct 
evidence. Students already understand the concepts, definitions, and theorems, allowing them to 
comprehend the steps of proof correctly. Most students can identify and correct symbols, statements, 
and premises in incorrect proof steps or provide reasons for these errors. They can also apply the 
evidentiary steps to similar statements. Furthermore, students successfully use relevant premises, 
definitions, or theorems to construct evidence. Students in this class can understand and follow evidence 
effectively. Finally, students with high grades can easily provide accurate and valid conclusions. The 
results of the work on the Cauchy Sequence carried out by L2 are as follows: 
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Figure 1.  
High category performance result (L2). 

 
The results of the lecturer's (T) interview with the students (L2) are as follows: 
T: What do you think of this material sequence during the lecture? 
L2:  Increase knowledge of the problem of proof.  
T:  How to complete the evidence related to the problem of proof? 
L2:  Before embarking on proving a theorem, it is indispensable to thoroughly comprehend the 

underlying problem and then do the Initial Analysis 
T: Why do you need to understand the meaning of the problem?   
L2:  Understanding the problem makes it easy to identify the premise and conclude what needs to be 

proven. With clarity about these points, you can then take the required evidentiary steps to arrive 
at your conclusion. Each step builds upon the last, creating a logical sequence that leads directly to 
your desired outcome. Thus, clear comprehension simplifies the process of constructing a valid 
proof. 

T:   What is the need for an initial analysis  
L2: To facilitate proof, in this row problem, the theories used to prove convergent rows are numerous 

so that by conducting a preliminary analysis, we can determine the right theory that corresponds 
to the characteristics of the problem. To do this, do a preliminary analysis first, as is done in the 

Cauchy row problem, so that it is easy to determine the value.  
𝜀

2𝐴
 𝑎𝑛𝑑 

𝜀

2𝐵
   for each row, so that if 

the two rows are added together it will yield ε. 
Students in the middle category (M) have expressed their satisfaction with the newly implemented 

learning model, although they still request continuous support from their lecturers. Their 
understanding of the steps involved in proof and the application of definitions for proving concepts has 
notably improved. Below is one of the tests works on Cauchy Sequence problems completed by a student 
in the intermediate category, identified as M5. This work reflects their enhanced grasp of the material 
and demonstrates their ability to apply the concepts learned effectively. 

The results indicated that students in the middle category (M) expressed satisfaction with the new 
learning model. However, they emphasized the need for ongoing support from their lecturers to enhance 
their learning experience. These students reported gaining a deeper understanding of the proof process 
and the application of definitions in mathematical proofs. An example of an exam question related to the 
Cauchy Sequence, designed for students in the intermediate category, is provided below. 
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Figure 2.  
Medium category test answer result (M5) 

 
The results of the interviews conducted by M5 lecturers and students revealed that students in 

category M still experience confusion when verifying mathematical statements to determine their 
validity. Although they have learned various methods for constructing valid proofs, they struggle with 
how to appropriately utilize premises, definitions, or statements related to theorems in their reasoning. 
These students can follow the provided evidence but find it challenging to articulate how, why, or where 
any discrepancies in the proof may exist. 

T: What do you think of the new atmosphere presented in this sequence material? 
M5:  It is better than ever 
T: What do you think of the use of worksheets on sequence material? 
M5: I find it relatively easy to understand, despite needing some effort at times. Nonetheless, I 

regularly seek clarification from our instructor. 
T:  What causes difficulty for you in solving the evidence questions involving Cauchy Sequences?  
M5: I don't perform the initial analysis, so when the proof fails to determine the value for every 

sequence ε 
Students from the lower category (S) appreciated the new learning approach. However, this group 

takes longer to comprehend the worksheets compared to students from the other two categories. This 
type of understanding of valid proofs requires repeated reinforcement. 

 
 

 
Figure 3. 
Low category test answer (S3). 

 
The findings from the interviews conducted with lecturers and S3 students indicate that 

understanding the nature of certain statements and hypotheses (conjectures) based on patterns, as well 
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as proving these hypotheses deductively, often proves challenging. Students are hesitant to organize the 
evidentiary steps and convert them into formal proofs using relevant definitions or characteristics. This 
difficulty is compounded for students in category S, who can only grasp a small portion of the evidence 
being studied, making it hard for them to initiate the evaluation process. 

T:  Are you happy when you sit in a group and discuss the evidence with your friends 
S3:  Very happy 
T: What do you think about using discussion material worksheets with the Mathematical Working 

Space strategy while focusing on Sequence material? 
S3: While I remain somewhat confused, this experience has increased my enthusiasm for learning 
T:  What causes you to be unable to solve the Cauchy sequence problem correctly? 
S3:  I forgot the definition of the Cauchy Sequence. 

The interview indicates that the evidentiary indicators are not being prioritized by S3. 
 

4. Discussion 
One of the benefits of the Guided Discovery learning model is that it transforms the student 

learning environment into a more active setting, encouraging students to collaborate and engage in 
problem-solving activities, particularly in Real Analysis. This outcome aligns with the findings of 
numerous studies that employ this model in exact sciences, demonstrating its efficacy in enhancing 
student participation and improving learning outcomes. Similarly, applying this model to teach Real 
Analysis fosters greater student engagement in evidentiary learning. Studies have shown that students 
who use the Guided Discovery Learning model in Real Analysis achieve a successful comprehension of 
complex concepts [12].  Despite feeling confused when learning real analysis, the worksheet discussion 
material has been prepared with the Mathematical Working Space strategy, thereby alleviating the 
burden. Additionally, statements indeed require guidance to make learning both meaningful and 
enjoyable  [35]. This discussion material worksheet is structured with a mathematical workspace 
strategy that aids students in mastering Real Analysis [36-38]. By helping students understand 
definitions, theorems, lemmas, and related problems in simple language, these worksheets facilitate the 
development and validation of evidence. Therefore, utilizing this method enhances the overall learning 
experience for students engaged in Real Analysis. 

Understanding proofs is crucial for demonstrating theorems and solving proof problems; therefore, 
all students must grasp the concept of definitions. Various approaches can enhance students' thinking by 
encouraging them to write valid proofs [39]. By employing the Mathematical Working Space strategy, 
students can more easily comprehend the definitions presented in the discussion material worksheets. 
Every student should be familiar with the background, meaning, and characteristics of definitions. This 
knowledge will facilitate their ability to prove theorems and solve proof problems, making the process 
significantly easier and more manageable.  

During lectures, students often engage in group discussions to answer questions, which is very 
helpful in finding solutions [13]. The Guided Discovery learning model is particularly effective in real-
analysis education [12, 39]. At the end of each session, students work individually on evidence-related 
questions, which encourages them to enhance their proof skills. Additionally, the discussion material 
worksheets have significantly aided students in learning Real Analysis and overcoming various learning 
difficulties. Worksheets that incorporate mathematical workspace strategies are especially beneficial for 
understanding proofs [17, 19, 26, 40, 41]. 

The use of discussion material worksheets significantly aids students in mastering Real Analysis. 
Initially, students often struggle with proving concepts they encounter; however, flexible worksheets 
can help mitigate these challenges. Many students report that these worksheets are instrumental in 
analyzing mathematical problems. Once students have a solid grasp of the fundamentals of analysis and 
proof techniques, they find it easier to tackle more complex mathematical problems. This indicates that 
mastering proof concepts lays a strong foundation for further learning  [42-44]. Support this notion, 
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suggesting that once students understand the concept of proof, they are better equipped to demonstrate 
their knowledge effectively [45].  

One of the findings is that students are motivated to tackle proof questions after implementing the 
strategies used. The lecturer incorporated several proof questions to ensure that students do not feel 
overwhelmed by their assignments. Research by Aisyah, et al. [46] found that when teachers frequently 
provide proof questions, it allows students to practice their reasoning skills. This practice positively 
impacts students, as they become accustomed to solving problems related to proofs. 

 

5. Conclusion  
In Real Analysis learning, the Guided Discovery learning model is highly effective because it 

encourages students to approach problems as proofs. By utilizing the Mathematical Working Space 
strategy, discussion material worksheets can significantly aid students in understanding proof concepts. 
This effectiveness stems from the fact that the worksheets incorporate visualization, construction, and 
validation elements, which enhance the learning experience. 

The Mathematical Working Space strategy facilitates representation, visualization, and 
construction to prove or validate evidence. This visualization helps students better understand concepts 
and definitions. Additionally, it enables students to use definitions as a foundation for providing 
reasoning behind the correct proof steps or for correcting symbols, statements, and premises in the case 
of incorrect proof steps. 

Students possess a thorough comprehension of definitions, enabling them to analyze mathematical 
statements and determine whether they are true or false through the application of example rejections. 
They also excel at organizing and rearranging factual information while sequencing the steps required 
to construct valid arguments. Furthermore, students can connect established knowledge regarding the 
statement to the claims needing verification. To build robust evidence, these facts can be integrated into 
existing definitions, theorems, or previously proven assertions related to the statement. 

Discussion can be an effective strategy to encourage democratic habits, increase student enthusiasm, 
and enhance intellectual intelligence. After learning Real Analysis through worksheets that utilize the 
Mathematical Working Space strategy, students demonstrate several competencies: they can 
understand general statements and test them with examples; identify errors in proofs and correct them; 
and draw accurate conclusions. The implementation of evidence-based strategies, such as visualization, 
discussion, and manipulation, significantly contributes to improving the learning experience in Real 
Analysis. 

This study focuses on Real Analysis, specifically the material related to sequences. The primary 
objective is to prove the convergence of sequences. Bartle's approach utilizes a variety of theorems and 
definitions for this purpose, with each session dedicated to discussing theorems that help establish the 
convergence of sequences. As a result, students gain a clear understanding and can effectively apply 
these theorems to solve problems. After completing the material, students take a test; however, they 
often find it challenging to determine which theorem applies to specific problems. It is essential for 
students to correctly utilize theorems and definitions relevant to the problems they encounter. To 
address this issue, a discussion material worksheet was developed using the Mathematical Working 
Space strategy. The implementation of these worksheets enhances student engagement in learning Real 
Analysis, encouraging lecturers to pose questions that require evidence-based reasoning. Students 
benefit from applying the strategies outlined in these worksheets, as they assist in tackling proof-related 
problems. 
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