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简介

简介

乐高® 教育很高兴为您提供 2009689 简单机械套装 (9689) 课程包。

材料适用人群

本材料适合希望向学生介绍以下简单机械的小学教师： 

• 齿轮

• 轮轴

• 杠杆

• 滑轮 

使用 9689 简单机械套装和 2009689 简单机械套装课程包随附的学生学习卡搭建的乐高模

型适用于一到三年级的学生。你可能需要辅导和鼓励大多数年龄较小的学生阅读和理解学

生学习卡中所用的技术词汇和练习说明。 

具体用途  
结合使用 9689 简单机械套装与该课程包，可使学生充当起年轻科学家、设计师和工程师

的角色，帮助他们研究和理解日常生活中各种简单或复杂机械的工作原理。该材料可以营

造一个有趣且充满挑战的课堂环境，帮助学生培养诸如有创造性地解决问题、沟通想法和

进行团队合作等技能。这些活动可以引导学生通过观察、推理、预测和批判性思考初步掌

握科学的方法。

2009689

9689
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简介

什么是简单机械？

我们每天都会用到简单机械，比如打开门，打开水龙头，打开罐头，或者骑自行车。简单

机械让我们做起事来更加轻松方便。力（推力或拉力）可以让某物（块体或阻力点）移动

一段距离。

简单机械只有一个部件来完成做功，它们几乎没有活动部件。杠杆便是此类简单机械的一

个示例。可以利用杠杆（比如铁撬），以比平时不用简单机械更省力的方式移动较大的重

物。作用于杠杆的力可以推动阻力点移动，但是相比直接将力施加在阻力点上，使用杠杆

所需的力更小。有些特殊的杠杆虽然不省力，但是可以带来方便，比如钉书机，火钳等。

所以工作也更加好做。

术语阻力点和作用力用于描述简单机械的工作原理。

阻力点指要移动的物体，比如箱子。作用力即用于做功的力。在插图中，作用力便是指一

个人施加在货场推车上用于移动（提起）阻力点（箱子）的力。

简单机械的部件非常少；复杂机械通常由两个或更多的简单机械组成。货场推车是复杂机

械的一种，它结合了两个简单机械。把手是有助于提起阻力点的杠杆，车轮和轴可以帮助

轻松地向前移动阻力点。相同的原理也适用于独轮手推车。

机器可以帮助我们做许多事情，比如提升、拉动、分离、固定、切割、搬运、混合。所有

机器都是由简单机械构成的。更为复杂的机器（复杂机械）由大量协同运作的简单机械组

成。齿轮有时被归类为复杂机械，但在本材料中我们将齿轮视为简单机械。

你知道吗？

铁撬是一种运用杠杆原理的简单机械。

你知道吗？

独轮手推车是一种复杂机械。 
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简介

9689 简单机械套装包含什么？

该套装包含四本针对四个简单机械的全彩《搭建指导手册》（其中包括原理模型和主要模

型说明），以及 204 乐高® 零件（包括零件或积木拆件器）。课程包中描述的主要模型和

原理模型均可利用套装中的零件搭建，但一次只能搭建一个。

2009689 简单机械套装课程包包含什么？

该课程包包括教学建议和教材，可以帮助教师在课堂上有效利用 9689 简单机械套装。课

程包分为以下几个部分： 

课程：

该部分清楚概述了每项活动的课程标准和学习目标。检查哪些活动适合你当前的教学计

划，或者利用它来寻找灵感，制定你自己的学习课程。

四个简单机械部分： 
这些部分介绍了有关齿轮、轮轴、杠杆和滑轮等四个简单机械的信息和活动。全部四个简

单机械单元均以相同方式呈现。

•  概述所教授的简单机械。概述开头简单介绍了简单机械，并提供了一些有关建立概念和

提供简单机械相关词汇的想法，亦附有关于使用原理模型的简述。 
•  随后是课堂用图中相关图片的概述。课堂用图是课程包电脑磁盘上包含的一系列照片、

图片、图纸和插图，可以用于辅助教师教授简单机械课程。这些图片旨在帮助学生了解

他们搭建的模型与现实世界的联系。此部分还概述了搭建原理模型和主要模型所用的	

零件。

•  每个单元还含有关于原理模型、相关主要模型和问题解决活动的教师指南和学生学习卡

（之后描述）。

词汇表： 
词汇表专供教师参考。词汇表中解释了材料中使用的大多数术语。

乐高® 零件清单： 
零件清单提供了 9689 简单机械套装中乐高零件的名称和图解。

9689
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Overview: Gears

Overview: Gears

Spur gears A crown gear

A gear is most commonly defined as a toothed wheel; the teeth of a gear prevent 
slipping. When one gear is engaged with another gear they are said to mesh. When 
a set of gears work together they transmit movement and force. A crown gear has 
special curved teeth which enable it to mesh at right angles with a spur gear. Gears 
are sometimes categorised as compound machines, but in this material we have 
included them as simple machines.

Gears can be used to create the following effects:

•	 	To	change	the	direction	of	rotation
•	 	To	change	the	orientation	of	a	rotating	movement
•	 	To	increase	or	decrease	the	speed	of	rotation
•	 	To	increase	turning	force,	also	called	torque

Gears are found in many machines where there is a need to control the speed of 
rotary movement and turning force. Examples include cars, bicycles, old-fashioned 
egg beaters, tin openers and grandfather clocks.

Did you know?
A gear, or toothed wheel, when in 
operation, may actually be considered 
to be a lever, with the additional feature 
that it can be rotated continuously 
instead of rocking back and forth 
through a short distance.
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Images for Classroom Use

Images for Classroom Use

Hint
Use the element overview.
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Hint
A crown gear has special curved teeth 
which enable it to mesh at right angles 
with a spur gear.

Hint
Most of the images used in the material 
can be found in the file 'Images for 
Classroom Use’ on the CD, and are thus 
easy to display in class.
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LEGO® Element Survey

LEGO® Element Survey

2x
Brick, 2x4, red
300121

4x
Studded beam, 1x2, red
370021

4x
Studded beam, 1x4, red
370121

4x
Studded beam, 1x6, red
389421

4x
Studded beam, 
1x8, red
370221

6x
Studded beam, 1x16, red
370321

4x
Brick, 2x2 round, yellow
614324

4x
Studded beam 
with crosshole, 1x2, yellow
4233484

2x
Tile, 1x2, yellow
306924

4x
Tile, 1x4, yellow
243124

2x
Tube, 2-module, yellow
4526983

2x
Angular block 
with crosshole, yellow
4107800

2x
Cross block, 2-module, yellow
4173666

8x
Plate, 1x2, white
302301

4x
Plate, 1x4, white
371001

4x
Plate, 1x6, white
366601

4x
Plate, 1x8, white
346001

2x
Plate with holes, 2x4, white
370901

6x
Plate with holes, 2x6, white
4527947

4x
Plate, 2x2, green
302228

4x
Plate, 2x4, green
302028
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简介

教学顺序

虽然教师希望依照学生的水平灵活调整教学顺序，但我们建议遵循以下教学进程：

 1.  建立简单机械的概念：

  a)  利用相关概述部分（齿轮、轮轴、杠杆或滑轮）的信息。

  b)  展示课堂用图中的图片。

  c)  提出问题并在课堂上讨论。

 2.  提供相关词汇，比如使用这些词汇描述简单机械及其应用。参阅概述中推荐的词汇，

和/或参阅词汇表来寻找灵感。

 3.  搭建并研究一个或所有原理模型。

 4.  搭建并研究主要模型和活动，但在此之前必须先开展相关的原理模型活动。

 5.  尝试开展问题解决活动。

对于年龄稍大点的学生，可以在完成所有原理模型后直接跳到问题解决活动。谨记，教师

在课堂上使用材料之前务必全面熟悉材料，因此建议教师先自己搭建模型，并结合使用学

生学习卡来加以实验。

与材料相关的一般评论

观察和公平测试

确保学生至少作出三次观察，因为他们的初次观察可能不正确，并且需要核实。可能需要

至少三次测试观察才能达到公平测试。应鼓励学生根据需要多次重复学习或活动以确保他

们获得的答案一致，但是请注意学习卡上仅能填写一个最终答案。

科学预测

科学预测通常基于之前的观察和实验。确保让学生先尝试给出预测，然后再检查他们的预

测是否正确。主要模型和随附的学生学习卡一般假设，学生在操作原理模型时已经进行过

相关的观察，因此能够预测出一个合理的结果。

教师指南

每个简单机械部分均有详尽的教师指南。在一些情况下，开展活动和研究可能需要额外材

料；这些材料也列在了教师指南之中。教师指南指出了学习重点，给出了实施各项活动的

建议，提供了与活动相关的提示、问题和词汇，并推荐了其他思路以供研究。学生学习卡

上的问题的答案以及给教师的意见均以蓝色斜体写在教师指南中。
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Principle Models: Gears

Name(s):  Date and subject: 

Principle Models: Gears
Learner Worksheet

Things to talk about 
•	What do you know about this simple machine?
•	Where do we use this simple machine?
•	Why do we use this simple machine?

Drive gearDriven gear

Find the LEGO® gears shown and count the 
number of teeth they each have. Start counting 
from the dot.
Write your answers in the boxes.

?1 2
4

3
8

1. Build A1 (Direction of rotation).
 Follow Building Instructions A, pages 4 to 8, 

steps 1 to 7.

3

A1

2. Label the gears.
 Draw lines from the words to the picture of the 

model.

3. Try out the model and make observations.
 Crank the handle one full turn, and count how 

many times the position marker turns.
 Write your answer here:

 
 

 Observe which way the gears turn when you 
crank the handle, and draw arrows to show 
the directions they turn in.

?1 2
4

3
8

Driven gear

Drive gear
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Main Activity: Merry-Go-Round

Main Activity: Merry-Go-Round
Teacher’s Notes

Learning objectives
In this activity learners will build and test models that use the following techniques 
associated with gears:

•	 	Decreasing	speed	of	rotation
•	 	Increasing	speed	of	rotation
•	 	Gearing	at	an	angle

To perform this activity, learners should be familiar with the following vocabulary 
associated with gears:

•	 	Drive	gear
•	 	Driven	gear
•	 	To	mesh

If learners have already worked with the principle models, they will already have 
observed gears, and the terms used in this activity should be familiar to them. 
Predictions should now be easier to make based on the observations made earlier. 
If the learners have not worked on the principle models, then additional time will 
be needed, for example to introduce and explain the technical vocabulary used. 
If additional guidance is required, please turn to the 'Overview: Gears’ or 'Principle 
Models’ sections.

Materials required
•		9689	LEGO® Education Simple Machines Set 9689
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简介

学生学习卡 
学习卡可以帮助学生独立、成对或分组学习，应用他们在搭建或讨论活动中学到的有关简

单机械的知识。学生学习卡可以视需要复印。原理模型学习卡上需要手写的部分非常少，

学生只需标记选项，画线标注插图，或者书写数字即可。在主要模型学习卡上，学生将需

要预测结果，然后进行研究，最后再记录研究结果。

学习卡上的文字部分非常少，但一些年龄小的学生在理解这些书面说明时可能需要帮助。

学习卡上面的图标可以引导学生进行所教授的活动；比如，这些图标可能表示需要进行某

种标记、圈出或连接，或者学生需要填写数字。

问题解决活动

问题解决活动旨在鼓励学生运用他们从不同原理模型和/或主要模型中学到的与所教授简单

机械相关的知识。推荐的问题解决模型方案仅用作解决所提问题的指导原则。

课堂管理提示

如何归置《搭建指导手册》？ 
为了便于课堂管理，我们建议将《搭建指导手册》保存在活页夹中，以便在每堂课开始时

方便取用。

需要多长时间？

乐高®9689 简单机械套装的课堂用法多种多样，而且借助该套装，教师也能灵活规划课程

表。你可以根据课上可用的套装数量，来安排学生独立或分小组开展活动。

如果您打算教授一个简单机械的原理模型，若学生已接触过乐高拼砌师，那么在 45 分钟

的单节课中，他们将能搭建、研究并探索 2-3 个模型，并重新将部件收纳好。

但是，如果你想要继续进行一个主要活动，那么可能至少需要两堂课的时间，具体情况视

讨论时间、学生的搭建技能以及你留出的实验时间而定。两节课时间比较理想，这样可以

探索、搭建并深入研究主要活动中含有的拓展思路（可选），对于想发挥自己创造力的学

生尤其如此。

若要进行问题解决活动，学生应该能够在连续的两节课中解决遇到的挑战。
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Main Activity: Merry-Go-Round

Name(s):  Date and subject: 

Main Activity: Merry-Go-Round
Learner Worksheet

4. Next, look carefully at the pictures of the 
models and make a prediction.  

 If I compare model A6 to model A7, then I think 
Merry-Go-Round Model (A6 / A7) will turn faster. 

A6 A7

3. Then look carefully at the pictures of the 
models and compare Merry-Go-Round Model 
A6 to Merry-Go-Round Model A7. 

	 •	Circle	what	is	different. 
 
 
 

	 •	What	do	you	notice?	Explain	how	the	models	
are	different.		

A6 A7

2. Count the teeth on the gears. Start counting 
from the dot.

?1 2
4

3
8

1. First, build Merry-Go-Round Model A6 and 
make it turn. 

 Follow Building Instructions A, pages 34 to 42, 
steps 1 to 11. 

33

A6

 

 

 

?1 2
4

3
8

A
9689

A1

A2

A3

A4

A5

A6

A7

6002501 LEGOeducation.com

7

1

2

3

4

5

6

提示

我们建议学生结对学习，共用一件套装。 
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简介

乐高® 教育 4C 法
教授主要模型时，乐高® 教育 4C 法（联系、建构、反思和拓展）将在所有四个部分为你提

供指导：让你的学生能够循序渐进地完成活动。

联系

“联系”故事将人物山姆和莎莉放在真实的场景中，将大多数学生都知道的现实生活中的

物件与学习的简单机械概念相联系。这种真实的物件与学生要使用和搭建的乐高模型非常

相似。在“联系”部分，文章语言比较适用于儿童，适合教师在课堂上大声朗读。

建构

学生可以使用《搭建指导手册》搭建涉及所教授简单机械概念的模型。就测试和确保每个

模型功能达到预期提供了提示。

反思

在该阶段，学生研究他们搭建的模型。通过这些研究，学生将学习观察和对比多次测试的

结果，并报告他们的观察结果。鼓励他们描述研究结果。该部分包含一些问题，用于进一

步深化学生对研究的体验和理解。在该阶段，可以通过查看学生的学习卡或与他们讨论他

们的想法和回答，开始评估各个学生的学习成果和进步情况。

拓展

当拓展学习充满挑战时，总是更有趣和富有创意。因此，提供拓展想法，鼓励学生改变或

增加模型功能，并做进一步的研究 – 始终牢记学习重点。该阶段鼓励学生进行实践，以创

造性的方式运用他们的知识。

乐高教育
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Main Activity: Merry-Go-RoundTeacher’s Notes

Connect

Sam and Sally love going to the fair. The ride they enjoy most is the merry-go-round. 
It’s such fun to spin around and around, waving to their friends and families!

Do	you	like	merry-go-rounds?
What	do	you	enjoy	most	about	them?
Which	simple	machine	might	be	needed	for	a	merry-go-round	to	turn?

Let’s build a merry-go-round!

Hint
Most of the images used in the material 
can be found in the file 'Images for 
Classroom Use’ on the CD,	and	are	thus	
easy to display in class.
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Main Activity: Merry-Go-RoundTeacher’s Notes

Construct

 1.  First, build Merry-Go-Round Model A6 and make it turn.
  Follow Building Instructions A, pages 34 to 42, steps 1 to 11.
  When Merry-Go-Round Model A6 has been built, check the following:
	 	•	 	Crank	the	yellow	handle	to	make	sure	the	merry-go-round	turns.
	 	•	 	Make	sure	the	minifigure	is	attached	securely.	Learners	are	welcome	to	use	

either	Sam	or	Sally,	but	they	should	be	told	that	it	is	easier	to	count	how	many	
times	the	merry-go-round	makes	a	full	turn	with	only	one	minifigure	on	the	
merry-go-round.

Hint
Learners should be reminded that the 
drive gear is the gear turned by an 
outside effort, in this case your hand 
cranking the yellow handle.

33

A6
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Contemplate

 2.  Count the teeth on the gears. Start counting from the dot.

8 24

	 		There	are	two	gears	used	in	model	A6:	a	spur gear (8 teeth) and a crown gear 
(24 teeth).

 3.  Then look carefully at the pictures of the models and compare Merry-Go-Round 
Model A6 to Merry-Go-Round Model A7.

	 	•	 	Circle	what	is	different.
	 	•	 	What	do you	notice?	Explain	how	the models are different.
	 		Learners	should	notice	the	difference	in	both	size	and	number of gears used on 

model	A6 compared	to	model	A7.

 4.  Next, look carefully at the pictures of the models and make a prediction.
	 		If	I	compare	model	A6	to model	A7,	then	I	think	Merry-Go-Round	Model	(A6/A7)	will	

turn faster.
   Encourage learners to discuss the effects	the different	gearing	has	on	the merry-

go-rounds in their own words.	For	the prediction,	the correct	answer	is	model	A7;	
however,	it	does	not	matter whether learners get the answer right or wrong at this 
point,	only that they should	make	a	prediction	that	can	be checked	later.

 5.  Test Merry-Go-Round Model A6.
	 	•	 	If	you	want	Sam	or Sally to make a full turn, how many times must you crank the 

handle?
   Have learners observe the starting	point	of	both	the handle and the minifigure.	

Encourage	them	to try more	than	once,	to	ensure	that	their observations are 
correct.	Learners	must	write	their answer on the Learner Worksheet.

   The learners will have to crank the handle	three	times	for Merry-Go-Round Model 
A6	to	turn	once. The gear ratio is 3:1;	this	is	a	gearing	down	arrangement	(because	
24/8 = 3/1), and the merry-go-round	turns	slowly.	Learners	should	be	made	aware	
that the angled gearing enables the rotary motion	to	be	transmitted	through	a	
90-degree	angle.

   Note: If	possible,	keep	an	example	of	Merry-Go-Round	Model	A6	for	learners	to	
compare with	Merry-Go-Round	Model	A7.
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Name(s):  Date and subject: 

Main Activity: Merry-Go-Round
Learner Worksheet

4. Next, look carefully at the pictures of the 
models and make a prediction.  

 If I compare model A6 to model A7, then I think 
Merry-Go-Round Model (A6 / A7) will turn faster. 

A6 A7

3. Then look carefully at the pictures of the 
models and compare Merry-Go-Round Model 
A6 to Merry-Go-Round Model A7. 

	 •	Circle	what	is	different. 
 
 
 

	 •	What	do	you	notice?	Explain	how	the	models	
are	different.		

A6 A7

2. Count the teeth on the gears. Start counting 
from the dot.

?1 2
4

3
8

1. First, build Merry-Go-Round Model A6 and 
make it turn. 

 Follow Building Instructions A, pages 34 to 42, 
steps 1 to 11. 
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5. Test Merry-Go-Round Model A6.

	 •	If	you	want	Sam	or	Sally	to	make	a	full	
turn,	how	many	times	must	you	crank	the	
handle?

 Write down your answer.
 Remember to try at least three times for a fair 

test. It is important to keep an eye on 
a) where your handle start position is and 
b) where Sam or Sally’s start position is on the 

Merry-Go-Round.

?1 2
4

3
8 1

7. Test Merry-Go-Round Model A7.

	 •	If	you	crank	the	handle	three	times,	how	
many times does Sam or Sally take a full 
turn?

 Write down your answer.
 Remember to try at least three times for a fair 

test. It is important to keep an eye on 
a) where your handle start position is and 
b) where Sam or Sally’s start position is on the 

Merry-Go-Round.

?1 2
4

3
8

3

8.	 Finally,	draw	a	conclusion	and	check	your	
prediction.

 My tests show that Merry-Go-Round (A6 / A7) 
turns faster.

 

 My prediction was (right / wrong).
 

A6 A7

6. Build Merry-Go-Round Model A7 and make it 
turn.

 Follow Building Instructions A, pages 44 to 52, 
steps 1 to 11.

43
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Continue

Learners are encouraged to explore the gearings illustrated on the Learner 
Worksheet and to record their observations.

Note: There are no building instructions included to guide learners through the 
Continue	phase,	other	than	the illustrated suggestions on the Learner Worksheet.

Encourage your learners to discuss the effects that the gearing in focus will have on 
the merry-go-round in their own words, prompting them with questions such as:

•	 	Describe	what	happened	when	you	turned	the	handle.
•	 	How	many	times	did	you	have	to	turn	the	handle	to	make	the	merry-go-round	turn	

once?	Why	do	you	think	that	was?
•	 	Describe	how	the	model	works.
•	 	What	did	you	do	to	make	sure	your	observations	were	correct?

It	is	suggested	that	learners	should	draw	a	gear	train	(many	gears	meshing)	or	items	
where they find gears used in everyday machines and mechanisms. For inspiration, 
read or show the 'Overview: Gears’ section.

Optional
With more advanced learners, you might consider introducing compound gearing or 
gear ratios. Ask what the gear ratio is, and how much faster or slower than the handle 
the merry-go-round will turn.

Hint
Most of the images used in the material 
can be found in the file 'Images for 
Classroom Use’ on the CD,	and	are	thus	
easy to display in class.
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Explore the effect of the different gearings illustrated. Build them into the Merry-Go-
Round one after the other.

What	do	you	notice?
Explain	how	the	gearings	are	different.
Record observations.

Draw	some	gear	trains	(many	gears	meshing),	or	some	everyday	machines	and	
mechanisms	where	gears	are	used.
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