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[image: image2.jpg]Lesson Objectives:

#1: Students will be able to correctly describe how
friction affects the amount of force needed to do
work over different surfaces or through different
media

#2  Students will be able to correctly identify the
forces acting on a load and measure the weight of
the load using a spring scale

State Standards:
#1(2,2,D,a 5" Grade GLE Describe how fiiction affects the amount of force needed to
do work over different surfaces)

#2(2,2,A, 2 5" Grade GLE Identify the forces acting on a load and use a spring scale to
‘measure the weight of the load)

Engage: Teacher asks “If there were no wheels, how would
you move a heavy object?” Students answer question. If
students don’t know, ask another guestion. “How do you
think people who lived in ancient times moved heavy
objects? What might they have placed under a heavy
object to reduce the amount of friction between it and
the ground?” Students answer questions. Tell students
“We are going to be doing an activity today using dowels
to simulate how heavy objects were moved in ancient
times.”

Explore: Distribute a copy of Activity Sheet 4 to each
student. I will pass out the dowels, spring scale, meter
stick, and brick with string tied around it to each table
before we start science. Next, students will start the
activity. Students will place their meter stick on the
floor. I will tell them to use the spring scale to
neasure the force required to pull the brick a distance
of 15 cm. Next, I will have students calculate the
amount of work that was performed by moving the brick 15
cn.  Students will record their answers on activity
sheet. Next, students will predict whether they will
need more or less force to pull the brick the same
distance if they use dowels this time. Remind students
to record predictions on activity sheet. Next I will
have each team place 5 dowels side-by-side on the floor
and then place the brick on top of the dowels. Students
will measure the amount of force needed to move the brick
over the dowels at a distance of 15 cm. Then they will
calculate the amount of work performed by moving the
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[image: image3.jpg]brick that distance. I will remind them to write this on
their activity sheet. Student will put all materials
back in the center of the table

Explain: Students will answer questions 6 and 7 together in
their teams. After students have answered questions
teacher asks “Did you need more or less force to move the
brick when using the dowels? Why?” Teacher and students
answer the question together. Ask a new question: “Why
do you think less force was needed to move the brick when
it was on the dowels?” Discuss the answer. Talk about
friction.

Elaborate: After talking about friction, ask students “What
nodern-day objects are like dowels in that they help us
move heavy things from one place to another?” Students
answer wheel. Tell students “A wheel is a disk that
turns around an axis and transfers force to and from the
axle.” Ask “How might ancient people have invented the
wheel as we know it today?” Students answer.

Evaluate: Formative assessment: I will be walking around
checking to see how students are doing and if they need
help or have any misconceptions. I will also use their
activity page as a formative assessment. Summative
assessment: The following day we will have a short quiz
asking questions about the activity

A sample(s) of your assessment instrument(s) MUST be
submitted with your lesson plan.

Materials/Resources:
Delta Science Modules: Simple Machine Activity #4

25 Bctivity Sheet #4 (for each student)
35 Dowels

7 Meter sticks
7 Spring Scales
7 Instruction Sheets

Adaptations: Students will be given extra time if needed
A11 directions will be given orally and T will also type
up instructions and give a copy to each table

Narrative Reflection: With each question listed below be
very thorough and descriptive in your response to explain
how your lesson supports a constructivist approach

o How will you incorporate prior knowledge of our

students?
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[image: image4.jpg]Students have prior knowledge on friction, as
well as work and force because we have been
working with these in class. Students also know
what wheels are. We talk about all these things
during this lesson. Students have to discuss
force, work, and friction during this lesson.

© How will students be social learners?

Students will be doing this activity with other
classmates at their tables. They sit at tables
with 3 to 4 students at each table. Students
will be able to talk to their other teammates as
they do this activity. They will be able to talk
to each other about what is going on and ask
questions of me and each other

o How will students be creative learners?

Students will be able to be creative in the way
that they answer questions. The question about
how ancient people invented the wheel will be one
of the questions where I expect a lot of
creativity.
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Inventing the Wheel - Instruction Sheet

Place meter stick on the floor.

Use spring scale to measure the force required to pull the brick 15 cm.

Write the amount of force on activity page.

Calculate work performed by moving the brick 15 cm. Write answer on activity
sheet.

Predict on activity sheet whether you will need more or less force to move brick
‘when the brick is on dowels.

6. Place 5 dowels side-by-side on the floor.

7.

8.

H

Place brick on top of the last 2 dowels.

Measure the amount of force needed to move the brick over the dowels 15 em.
and write it on activity sheet.

Calculate the amount of work performed by moving the brick 15 cm. and write it
on activity sheet.

10. Place all materials in center of table.
11. Answer questions 6 and 7. It is okay to work with your table.
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Inventing the Wheel

1. How much force was required to move the brick .15 meters?
newtons

2. How much work was performed by moving the brick 0.15 meters?
joules

3. | predict that more/less force will be needed to move the brick when the
brick is on dowels. (Circle one.)

4. How much force was required to move the brick 0.15 meters when it was on
dowels?

newtons

5. How much work was performed by moving the brick 0.15 meters when it was
on dowels?

joules,

6. How did the dowels affect the amount of force needed to move the brick?

7. What other objects besides dowels could you use to reduce friction between
the brick and the floor?

19

Permission granted to purchaser to photocopy for classroom use

Simple Machines © Delta Education

\S)




[image: image7.jpg]Name:
Number:

Inventing the Wheel - Quiz

1. What is a disk that turns around an axis and transfers force to and from a thin edge?

2. What force was used when you moved the brick in the Inventing the Wheel activity?

3. Did it require more or less force to move the brick on the dowels rather than just the
floor?

4. Which surface had more friction: the floor or the dowels? Explain.
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[image: image8.jpg]Daily lesson Reflection Inventing the Wheel Activity 11-5-10
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‘When we started the lesson students were setting at their desks looking at the
activity page and following along with the person reading the directions. As we
read and talked about the activity, some students started playing with the
‘materials. Students separated into groups and got on the floor with their meter
sticks, brick, and spring scale. Some students started the activity while others
were just talking,

I heard students talking to each other about the activity. They where asking
questions about the activity. One question I heard a lot was, “How do you put the
rods o that the brick move on them?” Students were asking each other questions
and asking me questions.

I believe this lesson was effective because students were able to correctly answer
my questions, during and after the activity. I saw students doing the activity
correctly while I was walking around. I believe that it was effective because the
majority of the students answered the questions on the activity page correctly. 1
also believe it was effective because students completed the activity.

Based on what I saw and heard and the effectiveness of this lesson, if I taught this
lesson again, I would make sure the students understood how to put the rods on
the bricks correctly. Many students had problems with this. They would put the
dowels 100 close together and could not pull the brick as far as it needed to go.
Another thing T would change would be to let students have multiple trials so that
we could see more easily that the dowels did make it easier to move the brick.
Based on what I saw and heard today, tomorrow [ will have to separate one group
of students because they did not get along. The groups are determined by the table
that the students sit at with there being four students in each group. I befieve this
was the only behavior management problem that I had today. Most of the students
were on task and wanted to do the activity.
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1. How much force was required to move the brick 0.15 meters?

A_OH,L_.__-_* newtons
2. How much work was performed by moving the brick 0.15 meters?

M— joules

3. | predict that move/less) force will be needed to move the brick when the
brick is on dowels. ( e one.)

& How much force was required to move the brick 0.15 meters when it was on
dowels?

_’0___— newtons

5. How much work was performed by moving the brick 0.15 meters when it was
on dowels?

_“Q_ joules
6. How did the dowels affect the amount of force needed to move the brick?
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7. What other objects besides dowels could you use to reduce friction between
the b’ﬁk and the floor?
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. How much force was required to move the brick 0.15 meters?
2

_L newtons
. How much work was performed by moving the brick 0.15 meters?

/
A joules

. | predict that mweorce will be needed to move the brick when the
brick is on dowels. (Cifcle one.)

. How much force was required to move the brick 0.15 meters when it was on
dowels?

2 newtons

. How much work was performed by moving the brick 0.15 meters when it was
on dowels?

__r_L joules

. How did the dowels affect the amount of force needed to move the brick?
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. What other objects besides dowels could you use to reduce friction between
the brick and the floor?
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