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ABSTRACT

An Analysis on Geometry Area of 

middle school math textbook 

: Focused on Reasoning and Justification 

Cho Mi Hye

Department of Mathematics Education

The Graduate School

Seoul National University

Geometry area of middle school needs for developing reasoning 

and justification. The goal of learning geometry area is to 

understand geometric properties and to develop reasoning ability. 

But when students learn geometry area in middle school, they feel 

difficult in proving and they don't experience reasoning meaningfully. 

So in the 2009 Revised Mathematics Curriculum of middle school, 

geometry area emphasizes justification that is based on empirical 

knowledge than proof that put emphasis on formal system. 

In this context, to discuss meaning of reasoning and justification 

embodied in middle school math textbook, the goal of this study is to 

analyze middle school math textbook in view of reasoning and 

justification.

For this purpose, inquiry-activities that introduce learning topics, 
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contents that including reasoning and justification and problems in 

textbook are analyzed. Especially, the textbook was analyzed focusing 

on the chapters that emphasize justification 'properties of triangle' and 

'properties of rectangle' in the chapters of geometry area of the 

middle school math textbook. 

The frameworks of textbook analysis consist of two: framework 

that is in terms of performance expectation and framework that is in 

terms of justification`s type. Framework that is in terms of 

performance expectation consists of 'knowing geometric concepts and 

facts', 'applying geometric properties' and 'reasoning geometric 

properties'.  And framework that is in terms of justification`s type 

consists of 'empirical and inductive justification', 'justification by 

examples', 'semi-deductive justification' and 'formal and deductive 

justification'.

On textbook analysis, first, the rate of 'reasoning geometric 

properties' is lower than the rate of 'knowing geometric concepts and 

facts' and 'applying geometric properties' in terms of performance 

expectation about questions in inquiry-activities and problems. 

Therefore, when textbook developers or teachers compose questions 

in inquiry-activities and problems, they need to consider students to 

experience reasoning geometric properties meaningfully but rather that 

to know geometric properties. Second, when contents are presented 

after inquiry-activities, there is a gap in terms of justification`s 

type: from 'empirical and inductive justification' to 'formal and 

deductive justification'. Although 'justification by examples' and 

'semi-deductive justification' are used for mediating between 

'empirical and inductive justification' and 'formal and deductive 

justification', the rate of using these justification`s types is not high. 

Therefore, various types of justification to mediate between 'empirical 
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and inductive justification' and 'formal and deductive justification' will 

have to be presented in textbook. 

This study analyzed geometry area of middle school math textbook 

in view of reasoning and justification. Through this analysis, in views 

of reasoning and justification, overall characteristic features and 

strength of geometry area in textbook are identified. It is expected 

that this will suggest implication in terms of reasoning and 

justification for textbook developers and teachers.     

Keywords : reasoning, justification, geometry area of middle school,  

            textbook analysis

Student Number : 2011-23651
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ABSTRACT

An Analysis on Geometry Area of 

middle school math textbook 

: Focused on Reasoning and Justification 

Cho Mi Hye
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The Graduate School
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Geometry area of middle school needs for developing reasoning 

and justification. The goal of learning geometry area is to 

understand geometric properties and to develop reasoning ability. 

But when students learn geometry area in middle school, they feel 

difficult in proving and they don't experience reasoning meaningfully. 

So in the 2009 Revised Mathematics Curriculum of middle school, 

geometry area emphasizes justification that is based on empirical 

knowledge than proof that put emphasis on formal system. 

In this context, to discuss meaning of reasoning and justification 

embodied in middle school math textbook, the goal of this study is to 

analyze middle school math textbook in view of reasoning and 

justification.

For this purpose, inquiry-activities that introduce learning topics, 
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contents that including reasoning and justification and problems in 

textbook are analyzed. Especially, the textbook was analyzed focusing 

on the chapters that emphasize justification 'properties of triangle' and 

'properties of rectangle' in the chapters of geometry area of the 

middle school math textbook. 

The frameworks of textbook analysis consist of two: framework 

that is in terms of performance expectation and framework that is in 

terms of justification`s type. Framework that is in terms of 

performance expectation consists of 'knowing geometric concepts and 

facts', 'applying geometric properties' and 'reasoning geometric 

properties'.  And framework that is in terms of justification`s type 

consists of 'empirical and inductive justification', 'justification by 

examples', 'semi-deductive justification' and 'formal and deductive 

justification'.

On textbook analysis, first, the rate of 'reasoning geometric 

properties' is lower than the rate of 'knowing geometric concepts and 

facts' and 'applying geometric properties' in terms of performance 

expectation about questions in inquiry-activities and problems. 

Therefore, when textbook developers or teachers compose questions 

in inquiry-activities and problems, they need to consider students to 

experience reasoning geometric properties meaningfully but rather that 

to know geometric properties. Second, when contents are presented 

after inquiry-activities, there is a gap in terms of justification`s 

type: from 'empirical and inductive justification' to 'formal and 

deductive justification'. Although 'justification by examples' and 

'semi-deductive justification' are used for mediating between 

'empirical and inductive justification' and 'formal and deductive 

justification', the rate of using these justification`s types is not high. 

Therefore, various types of justification to mediate between 'empirical 
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and inductive justification' and 'formal and deductive justification' will 

have to be presented in textbook. 

This study analyzed geometry area of middle school math textbook 

in view of reasoning and justification. Through this analysis, in views 

of reasoning and justification, overall characteristic features and 

strength of geometry area in textbook are identified. It is expected 

that this will suggest implication in terms of reasoning and 

justification for textbook developers and teachers.     

Keywords : reasoning, justification, geometry area of middle school,  

            textbook analysis

Student Number : 2011-23651
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