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摘   要 

本研究根據研究者於高級中學數學的教學經驗、融合教學與學習理念、視覺思考，配合

高中三角函數的單元，設計開發三角函數之動態圖說證明元件，期望以資訊科技的優勢、利

用具體的圖像協助學生學習抽象的定理、公式，輔助傳統教學的不足。 

考量教學的方便性，本研究的呈現以目前最方便的軟體──PowerPoint 做為工具，不僅

方便教師的教學，也可以讓學習者不斷的重複觀看直到了解為止。 

研究者所開發的動態圖說證明，大部分採用美國數學協會於 1975 年推出的「Proofs 

Without Words」(圖說證明)專欄中的圖形，也有國內中學教師所設計發表的部分，幾乎完整

的呈現目前高中三角函數中各個單元的證明，唯一未開發的單元為「積化和差」，而且除了正

弦定理之外，每一個公式都有二個以上的證明。 

動態圖說證明元件開發完成雖然有一些中學教師及同學做初步的探討，但學生的學習成

效並未深入詳加研究，教師的教學是否能更方便有效也需要未來的研究者加以探討。 
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Abstract 
It was based on the researcher’s mathematics teaching experience in high school, this study 

integrates theories from teaching, learning and visional thinking, and .applies the idea of “Proofs 
Without Words” to develop dynamic trigonometry learning materials. It is hoped that the implement 
of the advantages of information technology and the use of concrete pictures can help students learn 
more abstract concepts and formulas. Therefore, the learning materials are designed for school 
teachers to use them as an alternative presentations of proofs of basic trigonometry concepts. 

Considering the facilitation of the teaching, the study adopts the most convenient software 
PowerPoint as the tool. It does not only facilitate instructors’ teaching, but also support learners 
with an opportunity to learn these concepts repeatedly. 

In developing these learning materials, the researcher adopted ideas from a serious of papers 
regard topics “Proofs Without Words” published by the Mathematical Association of America in 
1975 and from works of some high school teachers. The learning materials include almost all the 
proofs of basic trigonometric concepts taught in high school. However, “change product into plus or 
minus” was not developed. It is due to a lack of available resources. 

There are some initial inquiries from high school teachers and students, and they have given 
feedback to modify the presentations of these learning materials. However, there is still a need to 
explore the use of these materials in high school classrooms. This needs a future study. 
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