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What does it mean to “do” mathematics? 
 
①Problem solving 
②Reasoning and proof 
③Communication 
④Connections 
⑤Representation 
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Each group and its choice 
• Group 1: Connection 

• Group 2: Connection 

• Group 3: Reasoning and proof 

• Group 4: Representation 

• Group 5: Connection 

• Group 6: Problem solving 

• Group 7: Connection 

• Group 8: Representation 

• Group 9: Representation 

• Group 10: Problem solving 
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Principles and Standards for School Mathematics 

Connections should be made in the mathematics 
classroom to help students  

1. Recognize and use connections among 
mathematical ideas  

    (e.g., connecting ideas in algebra and geometry; new and old ideas ) 

2. Understand how mathematical ideas interconnect 
and build on one another to produce a coherent 
whole 

     (e.g., the same mathematical structure in seemingly different settings) 

3. Recognize and apply mathematics in contexts 
outside of mathematics 
(e.g., other subjects areas and disciplines such as science, the social 
sciences, medicine, and commerce) 

 

NCTM(2000). Principles and Standards for School Mathematics. Reston, VA: NCTM. 
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Principles and Standards for School Mathematics 

Use of representation should enable students to 

1. Create and use representations to organize, record, 
and communicate mathematical ideas  

    (e.g., both process and product; naïve and conventional representations) 

2. Select, apply, and translate among mathematical 
representations to solve problems 

     (e.g., multiple representations; strengths and weaknesses) 

3. Use representations to model and interpret 
physical, social, and mathematical phenomena 
(e.g., model = mathematical representation and relationships; use of 
variable to represent unknowns; devising representations (such as 
equations, tables, and graphs) that capture mathematical relationships) 

 NCTM(2000). Principles and Standards for School Mathematics. Reston, VA: NCTM. 



Korea University Department of Mathematics Education 

1/6/2015 6 

Principles and Standards for School Mathematics 

Problem solving should enable all students 

1. Build new mathematical knowledge through 
problem solving 

2. Solve problems that arise in mathematics and in 
other contexts 

3. Apply and adapt a variety of appropriate strategies 
to solve problems 

4. Monitor and reflect on the process of mathematical 
problem solving  

    (Meta-cognition) 

NCTM(2000). Principles and Standards for School Mathematics. Reston, VA: NCTM. 
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1. Build new mathematical knowledge through problem solving 

2. Solve problems that arise in mathematics and in other contexts 

3. Apply and adapt a variety of appropriate strategies to solve problems 

4. Monitor and reflect on the process of mathematical problem solving 

6조 문제 

6조의 답은 1번 

우정호 외(2011). 적분과 통계. 서울: 두산동아. 
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1. Build new mathematical knowledge through problem solving 

2. Solve problems that arise in mathematics and in other contexts 

3. Apply and adapt a variety of appropriate strategies to solve problems 

4. Monitor and reflect on the process of mathematical problem solving 

6조 문제 

6조의 답은 2번 

우정호 외(2011). 적분과 통계. 서울: 두산동아. 
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1. Build new mathematical knowledge through problem solving 

2. Solve problems that arise in mathematics and in other contexts 

3. Apply and adapt a variety of appropriate strategies to solve problems 

4. Monitor and reflect on the process of mathematical problem solving 

6조 문제 

6조의 답은 3번 

우정호 외(2011). 적분과 통계. 서울: 두산동아. 
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1. Build new mathematical knowledge through problem solving 

2. Solve problems that arise in mathematics and in other contexts 

3. Apply and adapt a variety of appropriate strategies to solve problems 

4. Monitor and reflect on the process of mathematical problem solving 

6조 문제 

6조의 답은 4번 

우정호 외(2011). 적분과 통계. 서울: 두산동아. 
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1. Build new mathematical knowledge through problem solving 

2. Solve problems that arise in mathematics and in other contexts 

3. Apply and adapt a variety of appropriate strategies to solve problems 

4. Monitor and reflect on the process of mathematical problem solving 

10조 문제 

10조의 답은 3번 

다음 함수의 최댓값과 최솟값을 구하여라 
 

( ) sin 3 cosf x x x 

우정호 외(2010). 고등학교 수학 2 익힘책. 서울: 두산동아. 
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Principles and Standards for School Mathematics 

Problem solving should enable all students 

1. Build new mathematical knowledge through 
problem solving (e.g., extending?; problem vs. exercise) 

2. Solve problems that arise in mathematics and in 
other contexts (e.g., worthwhile in their worlds and experiences?; 

arise is neither apply nor model))  

3. Apply and adapt a variety of appropriate strategies 
to solve problems (categorize and compare different strategies) 

4. Monitor and reflect on the process of 
mathematical problem solving (monitor and adjust their 

strategies) (Meta-cognition) 

NCTM(2000). Principles and Standards for School Mathematics. Reston, VA: NCTM. 
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Hierarchy  
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Hierarch 1 (Group 6) 

1 

2 

3 

4 
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Hierarch 2 (Group 10) 

1 

2 

3 

4 
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Principles and Standards for School Mathematics 

Through emphasis on reasoning and proof in the 
classroom, all students will  

1. Recognize reasoning and proof as fundamental 
aspects of mathematics 

2. Make and investigate mathematical conjectures 

3. Develop and evaluate mathematical arguments and 
proofs 

4. Select and use various types of reasoning and 
methods of proof 

NCTM(2000). Principles and Standards for School Mathematics. Reston, VA: NCTM. 
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1. Recognize reasoning and proof as fundamental aspects of mathematics 

2. Make and investigate mathematical conjectures 

3. Develop and evaluate mathematical arguments and proofs 

4. Select and use various types of reasoning and methods of proof 

3조 문제 

3조의 답은 1번 

이강섭 외(2010). 고등학교 수학 1. 서울: 지학사. 
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1. Recognize reasoning and proof as fundamental aspects of mathematics 

2. Make and investigate mathematical conjectures 

3. Develop and evaluate mathematical arguments and proofs 

4. Select and use various types of reasoning and methods of proof 

3조 문제 

3조의 답은 2번 

이준열 외(2010). 고등학교 수학 1. 서울: 천재교육. 
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1. Recognize reasoning and proof as fundamental aspects of mathematics 

2. Make and investigate mathematical conjectures 

3. Develop and evaluate mathematical arguments and proofs 

4. Select and use various types of reasoning and methods of proof 

3조 문제 

3조의 답은 3번 

이강섭 외(2010). 고등학교 수학 1. 서울: 지학사. 
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1. Recognize reasoning and proof as fundamental aspects of mathematics 

2. Make and investigate mathematical conjectures 

3. Develop and evaluate mathematical arguments and proofs 

4. Select and use various types of reasoning and methods of proof 

3조 문제 

3조의 답은 4번 

이강섭 외(2010). 고등학교 수학 1. 서울: 지학사. 
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Principles and Standards for School Mathematics 

Through emphasis on reasoning and proof in the 
classroom, all students will  

1. Recognize reasoning and proof as fundamental 
aspects of mathematics (Why by evidence?; sources for 

reasons) 

2. Make and investigate mathematical conjectures 
(=informed guessing; Is this true always?; what change?; 

counterexample) 

3. Develop and evaluate mathematical arguments 
and proofs (Why does this work?; extension to general cases) 

4. Select and use various types of reasoning and 
methods of proof (norms for them; deductive arguments) 

NCTM(2000). Principles and Standards for School Mathematics. Reston, VA: NCTM. 
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