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A Study on the Application of Digital Tools for
Classroom Management in Junior High School
Mathematics Education

Abstract

This study aimed to utilize the "Teacher-led digital observation tool
(digital tool)," developed by National Taiwan Normal University, to
address the following questions: "What are the issues in classroom
management during mathematics teaching?" "How can digital tools be
applied to classroom management in mathematics teaching?" "How can
digital tools enhance students’ learning in mathematics?" and "How can
digital tools facilitate professional development in mathematics
education?" Interviews were conducted with 10 mathematics teachers from
two junior high schools with different scales in a county in Taiwan to
collect and analyze data. The findings indicated that "observing and
understanding individual mathematical learning behaviors is difficult
in larger classes," "digital tools for teaching strategies are
reflected in real-time tracking and quantification of students’

learning data," "digital tools promote communication, inquiry, and
engagement in mathematics learning, inspiring interest and classroom
participation," and "Digital tools support professional collaboration
and exchange among mathematics teachers." Specific recommendations

were proposed.

Keywords: junior high school, mathematics education, classroom

management
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3RS ¢ 09:17:48~09:20:18

HARTERER ; 09:2048~09:23:18

IESERERETISNT © 09:23:48~09:26:18

SHEERERETEM - 09:26:48~09:29:18
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IESERERTIAS : 09:32:48~09:35:18

FEIORMBRMA : 09:35:48~09:38:18

WI0WBEFM : 09:38:48~09:41:18

(2) Initiative in task ; 3 32 A Ze(/8N)
(4) "Help s # 7 AZ(/E)
(6) "Off-task s ¥ 0 A (/)

(7) " Disruptive behavior s £ 0 A (/#f)

(1) "EEEE, 0 ASRYED)  (2) "Initiative in task s F 4 A 3(/ED)
(3) " Passive in task , 3 0 A Z(/#i) (4) "Help , 3 2 A(/Eh)
(5) "Unable to judge , # 0 A3R(/E) (6) " Off-task ., 3 0 A%(/&)
(7) " Disruptive behavior ; %t 0 AZR(/8)

(1) "#RECHE L L0 ARVE)  (2) "Initiative in task s 2 5 AR(/H)
(3) " Passive in task , 3 0 A Jz(/) (4) "Help, # 0 AZR(/E)
(5) "Unable to judge s # 1 AZR(/8)  (6) " Off-task, 0 AZ=(/8)

(7) | Disruptive behavior ; 3 0 A J=(/8)

(1) " #RELEE , O AR(/ER) (2) " Initiative in task ; 4 A (/E)
(3) "Passivein task s 21 AZ(E)  (4) "Help, 1 AR(E)
(5) "Unable to judge ; 0 AR(/E) (6) " Off-task ;s £ 0 AZ(/E)
(7) " Disruptive behavior ; 20 A (/&)

(1) THRACER 20 ARVED)  (2) "initiative in task s 2 3 AR(/H)
(3) "Passive in task s # 2 AZR({/ET)  (4) "Help. 21 AR(/E)
(5) " Unable to judge s £ 0 AZR(/H) (6) " Off-task s 3£ 0 A (/)
(1) "R, 20 ARYE) (2) " Initiative in task . 3£ 3 A Je(/ER)
(3) " Passive in task s 3£ 1 A ZR(/ER) (4) "Help s #1 A ZR(/E5)
(5) "Unable to judge , #£ 1 AR(/E)  (6) " Off-task s # 0 AZR(/#)

(7) " Disruptive behavior ; £ 0 AR(/#)

(1) THmECEE, 20 ARYE)  (2) Minitiative in task, £ 2 A R(/H)
(3) "Passiveintask 2 2 AZ(/8R)  (4) "Help. 21 AZR(/EH)
(5) "Unable to judge , ¥ 1 AZ=(/E)  (6) "Off-task, 0 A3R(/H)
(7) " Disruptive behavior s £ 0 A2z (/#)

(1) "R, 0 ARYE)  (2) "Initiative in task ; £ 4 ATR(/ER)
(3) "Passivein task ; 1 AZR(/E)  (4) "Helps 1 AZ(/EH)
(5) "Unable to judge , 2 0 AZ(/Eh)  (6) " Off-task. £ 0 Ae(/f#)
(7) " Disruptive behavior , £ 0 AR (/#)

(1) "ARCER ) 21 ARVE) (2) "Initiative in task s 3% 2 AR(/ED)
(3) "Passivein task; 2 3 AZR(/E)  (4) "Help £ 0 AZR(/E)
(5) "Unable to judge s £ 0 AR(/8)  (6) " Off-task s £ 0 AZR(/H)
(7) " Disruptive behavior , £ 0 A Z(/f#)
(1) TAREE, 20 ARVE)  (2) " Initiative in task ., £ 2 AZR(/E)
(2) " Passive in task , # 2 AZR(/EN) (4) "Help ., # 0 A (/80
(5) "Unable to judge ; £ 2 A2k (/E) (6) "Off-task s # 0 AZ(/i)
(7) " Disruptive behavior , ¥ 0 A ZR(/8)

(1) "M, £ ARVE)  (2) (initiative in task s 3£ 3 AZR(/ER)
(3) " Passive in task , 3 1 AJe(/E6) (4) "Help ., 0 AZe(/87)
(5) "Unable to judge . £ 1 ARY/E)  (6) "Off-task. 3 0 A (/i)
{7\ " Disruptive behavior . # 0 A Zz(/85
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M No record, 7 A3R, 6%

M Initiative in task, 76 A3, 63%

(1) "Norecord , 3 7 A Ju(/af)
(3) " Passive in task 1 £ 7 AR(/H)
(5) "Unable to judge ; # 11 AZk(/&)

Bt

o 1 )

B

15 : 10:07:56~10:09:36

¥

M2RERECEEN ¢ 10:09:56~10:11:36

BIEEEFR 0 10:11:56~10:13:36

SEAGEIEEAN ¢ 10:13:56~10:15:36

WESEHERERAG M

10:15:56~10:17:36

6% ERFRAY )

10:17:56~10:19:36

ST EREEHT M) 1 10:19:56~10:21:36

(2) " Initiative in task, 3 76 A Ze(/#if)
(4) " Help « 3£ 0 AR(/H)

(6) " Off-task s # 19 Ae(/&h)
(7) " Disruptive behavior , 3t 0 A% (/&)

(1) "No record 5 3 1 A Ze(/8h) (2) Initiative in task ., £ 5 A Ze(/ET)
(3) " Passive in task , £ 0 A (/E0) (4) "Help ., ¥ 0 A%/
(5) "Unable to judge ; # 0 A3R(/EN)  (6) "Off-task s 2 0 AR(/ED)
(7) ' Disruptive behavior, 3 0 A R(/Ef)

(1) "Norecord ; 31 AR(/ET)  (2) "Initiative in task , % 2 A ZR(/i0)
(3) " Passive in task ; £ 3 A Zr{/ii) (4) "Help, %0 A (/i)
(5) "Unable to judge s 2 0 AR(/E1)  (6) "Off-task ., ¥ 0 AR(/E
(7) " Disruptive behavior; 1t 0 A (/&)

(1) "Mo record 5 3 0 A S (/EH) (2) "Initiative in task , £ 3 A r(/ER)
(3) " Passive in task : # 1 AZe(/EN) 4) "Help  # 0 A(/ED)
(5} "Unable to judae s # 1 AR(/ER  (6) "Off-task s £ 1 AR(E)

(1) "No record , #t 0 A ZR(/E) (2) "Initiative in task s 3t 5 A ZR(/ED)
(3) "Passive in task s 3 0 A ZR(/i) (4) "Help . # 0 AZR(/ii)
(5) "Unable to judge , £ 1 A (/i) (6) " Off-task ., £ O A (/i)
(7) " Disruptive behavior ; £ 0 A (/i)

(1) "MNo record 5 ¥ 0 AZR(/ED (2} T Initiative in task s ¥ 5 AZR(/ED
(3) " Passive in task , 3 0 A ZR(/#i) (4) "Help ., 0 AZk(/80)
(5) "Unable to judge , 1 AZR(/i0) (6) " Off-task ., £ 0 AZR(/E)
(7) " Disruptive behavior ; £ 0 A Z2(/#)

(1) "No record ; # 0 Ak (/E0) (2) "Initiative in task , #* 6 AZR(/EN)
(3) " Passive in task s £ 0 A R({/#1) (4) "Help ., # 0 AZ=(/#f)
(5) "Unable to judge , # 0 AZR(/E) (6) " Off-task ., * 0 A (/)
(7) " Disruptive behavior; 3 0 A Z2(/iif)

(1) "Mo record 5 0 A (/BN (2) " Initiative in task s 3£ 3 A (/80
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(5) "Unable to judge , # 1 AZe(/E) (6) " Off-task ., # 2 A Ze(/EH)
(7) " Disruptive behavior , # 0 A Z(/#)
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10:29:56~10:31:36
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(1) "MNo record ; ¥ 1 AZe(/E) (2) "Initiative in task , £ 3 A Ze(/88)
(3) " Passive in task , £ 0 AZR(/E7) (4) "Help ., %0 AZR(/E)
(5) "Unable to judge , # 1 AZR(/i) (6) " Off-task s £ 1 AIR(/iH)
(7) " Disruptive behavior , £ 0 A Zz(/#)

(1) "MNo record 4 0 AZR(/#) (2) " Initiative in task s 2% 4 A Ze(/HR)
(3) " Passive in task ., £ 0 A ZR(/E) (4) "Help s & 0 A Z(/iH)
(5) "Unable to judge , # 1 AZe(/i))  (8) " Off-task # 1 AZr(/iH)
(7) " Disruptive behavior ; # 0 AZR(/E0)

(1) "No record 5 3£ 1 AZR(/HE) (2) "Initiative in task s # 4 A Z=(/8H)
(3) " Passive in task , 3 0 A Ze(/#) (4) "Help s 3 0 AZr(/iif)
(5) "Unable to judge , # 0 A Ze(/E) (6) " Off-task , 3 1 AZR(/iH)
(7) " Disruptive behavior ; # 0 A Ze(/E0)

(1) "No record , £ 0 AZR(/E) (2) "Initiative in task , £ 4 A Ze(/80)
(3) " Passive in task , £ 0 AZR(/E) (4) "Help ., #* 0 AZR(/EN)
(5) "Unable to judge , £ 1 A Ze{/#) (6) " Off-task s 1 A (/i)
(7) " Disruptive behavior ; £ 0 A Ze(/E)

(1) "No record ; 3 0 AR(/E)  (2) "Initiative in task, 3 3 A Ze(/iE)
(3) " Passive in task ., 2 0 A (/0 (4) "Help s £ 0 AZR(/#)
(5) "Unable to judge ; # 1 AZe(/E) (6) " Off-task s 3 2 A (/i)
(7) " Disruptive behavior s #£ 0 A Z2(/8h)

(1) "Mo record ; £ 1 AZR({/ER) (2) " Initiative in task , £ 4 AZR(/#)
(3) "Passive in task , 3£ 0 A Ze(/87) (4) "Help ., £ 0 AZR(/E)
(5) "Unable to judge , # 1 AZe(/E0) (6) " Off-task , # 0 A (/i)
(7) " Disruptive behavior ; # 0 A Zz(/8h)

(1) "MNo record , # 0 AR(/f0) (2) " Initiative in task , 4 AZR(/i)
(3) "Passive in task , £ 0 A Ze(/8) (4) "Help. 30 AZR(/E)
(5) "Unable to judge ., # 1 AZ(/E5)  (6) " Off-task., 1 AZR(/E)
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(1) "No record , *£ 0 AZR(/ED) (2) "Initiative in task , % 5 A Zr(/#)
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(5) "Unable to judge , 0 A%(/8i)  (6) " Off-task. # 1 AZe(/)
(7) " Disruptive behavior , £ 0 A (/i)
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	數學領域觀察焦點
	一、前言
	在現今的教育中，數學始終佔據著核心地位。數學不僅是一門基礎學科，更是一種思維方式，能夠培養學生的邏輯推理能力、問題解決能力和創新思 維。尤其在國中階段，學生的數學基礎對其未來學習及發展具有深遠影響。這一階段的數學學習，不僅為高中及大學的進階學習打下基礎，更對學生的整體認知發展和科學素養的培養起著關鍵作用。
	然而，數學課程的實施常面臨諸多挑戰。首先，學生的學習動機不足成為教學過程中的主要障礙。許多學生在數學學習中感到枯燥乏味，缺乏內在動 力，這使得他們在課堂上表現出消極態度，學習成效大打折扣。其次，數學概念的抽象性和複雜性使得學生在理解和應用過程中遇到困難。很多學生僅僅停留在記憶公式和定理的層面，未能真正理解背後的數學原理，這導致了知識的遷移和應用能力較弱。
	除此之外，傳統的數學教學多以講授法為主，教師在課堂上大量講解，學生則被動接受知識，缺乏自主探究和實踐的機會。這種單向傳遞的教學方式忽視了學生的個別差異，難以滿足不同層次學生的學習需求，加上成績評量過於依賴筆試成績，忽略了學生在數學思維、創新能力等方面的發展，進一步影響了學生的學習動機和自信心。
	在這樣的背景下，如何提升數學課堂的教學品質，成為了教育界急需解決的重要課題。隨著數位技術的迅速發展，數位工具在教育領域的應用為數學教學帶來了新的契機。透過數位工具，教師可以更好地呈現數學概念，提供動態的學習資源，增強學生的學習體驗。例如，幾何畫板（Geometer's Sketchpad）、動態數學軟體 GeoGebra、數學遊戲 APP 等，都可以幫助學生更直觀地理解數學知識，提升學習興趣和成效。
	此外，數位觀課工具的引入，為教師提供了更多的教學反思和改進機會，透過數位觀課工具，教師可以錄製和回放課堂教學過程，進行自我反思和改 進。這些工具還可以幫助教師收集和分析學生的學習數據，了解學生的學習情況和困難，從而調整教學策略，更好地滿足學生的學習需求。
	本文筆者旨在探討國中數學領域的焦點問題，並透過數位工具觀課案例的形式，為教師提供具體可行的教學策略。文章將分為三個部分：前言、觀察三部曲（課程脈絡、焦點問題、數位觀課工具應用）、結語。希望透過本次探討，能夠為數學教師提供一些實踐指導，促進數學教學的改進與創新，也期望能夠引導教師在數學教學中充分利用數位工具，提升教學品質並提高學生的數學學習成效和綜合素養。
	二、觀察三部曲
	國中數學課程設計目的在幫助學生掌握基本數學概念和技能，發展數學思維和解決問題的能力。課程內容涵蓋數與量、空間與形狀、坐標幾何、代數、函數及資料與不確定等六個類別，每一類別皆依據學生的認知發展規律和學習特點進行科學編排。國中數學課程還強調數學與現實生活的聯繫，提升學生的數學應用能力和學習興趣，將數學知識與實際生活中的問題相結合，學生能夠更好地理解數學的實用性和重要性。例如，在學習比例和百分比時，教師可以設計一些與購物、銀行存款和貸款相關的實際問題，讓學生體驗數學在日常生活中的應用。此外，數學課程還鼓...
	儘管國中數學課程設計科學合理，但在實際教學中，仍存在諸多挑戰。首先，學生的學習興趣和動機不足。數學學習對於一些學生來說，既枯燥又困 難，這導致他們在課堂上缺乏積極性，影響學習成效。其次，教師教學方法傳統，過於依賴講授法和練習題，忽視了學生自主探究和合作學習的機會。此外，部分教師在教學中對學生個別差異考慮不足，難以滿足不同學生的學習需求。
	在數位公開備說觀議課中，利用數位觀課工具對教學過程進行系統化和量化的觀察與分析，能夠深入了解數學教學中的具體問題，並為教學改進提供科學依據。筆者將探討數學教學中的七個焦點問題及其觀察焦點，並結合 ITC（Interval Timeline Coding Digital Observation Tool）、TTC（Target Timeline Coding Digital Observation Tool）和 UTC（Universal Timeline Coding Digital Observ...
	三、結語
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