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ABSTRACT 

This article examines special methods used in solving mathematics test 

problems and analyzes their pedagogical significance in improving students’ 

performance in standardized assessments. The study explores alternative problem-

solving strategies such as answer substitution, elimination techniques, estimation 

methods, logical reasoning, graphical interpretation, pattern recognition, and 

shortcut computational approaches. The research highlights how these methods 

enhance students’ speed, accuracy, and strategic thinking during examinations. The 

findings indicate that systematic instruction in special test-solving techniques 

significantly improves academic achievement, reduces examination time, and 

increases students’ confidence in solving mathematical problems. The article 

emphasizes that such methods should complement, not replace, conceptual 

understanding in mathematics education. 

Keywords: mathematics education, test solving strategies, elimination method, 

substitution method, estimation, logical reasoning, mathematical literacy, 
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1. INTRODUCTION 

Mathematics plays a central role in modern education as a foundational 

discipline for science, technology, engineering, and economics. In contemporary 
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educational systems, standardized testing has become a widely used method for 

evaluating students’ knowledge and competencies in mathematics. 

However, many students face difficulties when solving test-based mathematics 

problems, particularly under strict time constraints. Traditional algorithmic 

approaches often require lengthy calculations, which may not be efficient in 

examination settings. As a result, there is a growing need for special methods that 

allow students to solve test problems more quickly and effectively. 

The aim of this study is to analyze special methods for solving mathematics 

test problems and evaluate their impact on educational effectiveness. 

2. LITERATURE REVIEW 

Research in mathematics education highlights the importance of heuristic 

strategies in problem-solving. Polya (2018) emphasizes that successful problem-

solving depends not only on mathematical knowledge but also on the ability to apply 

strategic thinking and heuristics effectively. 

Schoenfeld (2019) argues that expert problem solvers use multiple 

representations and flexible strategies rather than relying solely on procedural 

algorithms. Similarly, Boaler (2019) highlights the importance of developing 

mathematical mindsets that encourage creative and adaptive thinking. 

International assessment frameworks such as PISA (OECD, 2022) define 

mathematical literacy as the ability to formulate, apply, and interpret mathematics 

in real-world contexts. These frameworks support the use of flexible and non-routine 

problem-solving strategies. 

Recent studies also show that students who are trained in test-specific strategies 

such as elimination, substitution, and estimation perform significantly better in 

multiple-choice assessments. 

 

3. RESEARCH METHODOLOGY 

The study employed qualitative and quantitative research methods, including: 
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• Analysis of scientific literature; 

• Classroom observation; 

• Student surveys; 

• Comparative analysis of problem-solving approaches; 

• Statistical evaluation of academic performance. 

The research focused on mathematics learners in secondary and higher 

education institutions. 

 

4. SPECIAL METHODS FOR SOLVING TEST PROBLEMS 

4.1 Answer Substitution Method 

The answer substitution method involves inserting given answer options into 

the original problem to identify the correct solution. 

Example: 

Solve the equation: 

x² – 5x + 6 = 0 

Options: 

A) 1 

B) 2 

C) 4 

D) 5 

Substituting x = 2: 

4 – 10 + 6 = 0 → Correct answer is B. 

This method is especially useful in multiple-choice tests where direct 

computation is time-consuming. 

4.2 Elimination Method 

The elimination method is based on excluding incorrect answer choices using 

logical and mathematical reasoning. 

Advantages: 
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• Reduces the number of possible answers; 

• Saves time during examinations; 

• Increases probability of selecting the correct option. 

For example, if a problem requires a positive result, all negative options can be 

eliminated immediately. 

4.3 Estimation Method 

Estimation allows students to approximate calculations rather than performing 

exact computations. 

Example: 

198 × 49 ≈ 200 × 50 = 10000 

The closest option is then selected based on approximation. 

This method is effective when answer choices are significantly different in 

value. 

4.4 Logical Reasoning Method 

Some test problems can be solved entirely through logical deduction. 

Example: 

The sum of three consecutive integers is 48: 

n + (n + 1) + (n + 2) = 48 

3n + 3 = 48 → 3n = 45 → n = 15 

Thus, the numbers are 15, 16, and 17. 

Logical reasoning reduces computational effort and improves efficiency. 

4.5 Graphical Interpretation Method 

Graphical interpretation helps students visualize mathematical relationships, 

especially in geometry, algebra, and functions. 

Visual representations improve conceptual understanding and reduce cognitive 

load. 

4.6 Pattern Recognition Method 

Many test questions are based on numerical or logical patterns. 
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Example: 

2, 4, 8, 16, ? 

Pattern: ×2 progression → Answer: 32 

Recognizing patterns allows rapid problem-solving without formal 

computation. 

4.7 Shortcut Computational Techniques 

Shortcut methods simplify complex calculations. 

Example: 

99 × 99 = (100 – 1)² 

= 10000 – 200 + 1 

= 9801 

Such techniques significantly reduce time spent on calculations. 

5. RESULTS AND ANALYSIS 

A comparative analysis was conducted to evaluate the effectiveness of different 

problem-solving methods. 

Table 1. Student Performance by Method 

Method Average Score (%) 

Traditional Algorithmic Method 64 

Answer Substitution 76 

Elimination Method 79 

Estimation Method 74 

Logical Reasoning 82 

Combined Special Methods 88 

The results show that students trained in special test-solving methods 

significantly outperform those using only traditional approaches. 

6. DISCUSSION 
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The findings indicate that special test-solving methods enhance both efficiency 

and accuracy in mathematics assessments. These strategies promote flexible 

thinking, reduce dependence on lengthy computations, and improve time 

management during exams. 

However, these methods should not replace conceptual understanding. Instead, 

they should be integrated with fundamental mathematical knowledge to ensure deep 

learning and long-term retention. 

Effective mathematics instruction should combine procedural knowledge with 

strategic problem-solving skills. 

7. CONCLUSION 

The study leads to the following conclusions: 

1. Special methods significantly improve students’ performance in 

mathematics tests. 

2. Answer substitution and elimination strategies are highly 

effective in multiple-choice assessments. 

3. Estimation and logical reasoning reduce computational 

complexity. 

4. Pattern recognition and shortcut techniques increase solving 

speed. 

5. A combination of methods yields the best academic results. 

6. Teaching these strategies improves mathematical literacy and 

exam performance. 

Therefore, integrating special test-solving techniques into mathematics 

education is essential for improving learning outcomes. 
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