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The Effect of Using Interactive E-Learning Strategy on Adjusting
Alternative Concepts in Physics and Enhancing Quantitative
Estimation Accuracy among Intermediate Stage Students in Saudi
Arabia

Prepared by
Aysar Shafeeq Al Omari
Supervisor
Dr.Sumaia Azmi Al-Muhtasib

ABSTRACT

This study aimed at investigating the effect of using interactive E-
Learning strategy on adjusting alternative conceptions in physics and
enhancing quantitative estimation accuracy among intermediate stage
students in Saudi Arabia. Particularly, the study attempted to answer
the following questions:

1. What are the alternative concepts in mechanics held by

intermediate stage students?

2. What is the effect of the interactive e-learning strategy on
adjusting the alternative concepts in mechanics among
intermediate stage students?

3. What is the effect of the interactive e-learning on enhancing the
quantitative estimation accuracy among intermediate stage
students?

To answer these questions, a purposeful sample of 60 students
distributed in four third intermediate grade sections at Dar Al -Fikr

Private School, which is affiliated
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to Jeddah Educational Directorate in Mecca Region, was selected.
Two of these sections were randomly assigned as an experimental
group and the other two as a control group.

To conduct this study, an alternative concepts test and a measure of
quantitative estimation accuracy were developed, and applied as
pretests for equivalence purpose, and as a post tests for exploring the

effectiveness of the new teaching strategy.

The study revealed the following results:

1. The existence of alternative concepts among the study sample
in location, velocity, acceleration and force concepts.

2. The experimental group members overweighed the control
group in changing their alternative concepts in the fields of
location, speed, acceleration and force.

3. The experimental group members overweighed the control

group in terms of enhanced quantitative estimation accuracy.

In the light of study results, the researcher recommended the
adoption of the Interactive E-Learning Strategy in teaching
physics, developing physics curricula and science teacher
preparation programs. Also, conducting more studies about
implementing this strategy to enhance students learning
outcomes in different science branches and study levels were

suggested
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Q1:
. Below is a strobe photograph of two balls rolling (to the right)

parallel to each other on two tracks. Which of the following

statements is considered as the right description.

EE——

L > @ L ®
® ® ® L ®_
A. The blue ball moves faster.

B. Both of them move in the same speed.
C. The red ball moves faster.
Il. Which explanation below matches your choice?
A. The ball which is in the lead is the faster moving ball.

B. Since both balls cover the same distance between each

strobe flash, they should have the same speed.

Q2:
. Two cars (driven by Ahmad and Sultan) are set to have a drag
race. Ahmad jumps the flag and starts att = 0 s. One second
later, Sultan starts at t =4 s. They both reach the same speed.

Compare their accelerations att =4 s.
A. Ahmad's car has more acceleration at t=4 s.

B. Sultan's car has more acceleration at t=4 s.
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C. The two cars have the same acceleration.
Il. Which explanation below matches your choice?

A. Since the change in speed is the same for both drivers but
one of the two drivers had a slower time. (a=Aspeed/Atime,

the slower the time is, the greater the acceleration).

B. since the two cars have identical velocities (at an instant)

they have identical accelerations.

Q3:
. Two cars are travelling down a road. At 12:15 pm the two
drivers looked at their speedometers. The driver of the first
car reads 30 m/hr; the other driver reads 60 m/hr. Which car

has the greater acceleration?
A. The car that is travelling at 60 m/hr.
B. The car that is travelling at 30 m/hr.
C. unable to determine
Il. Which explanation below matches your choice?

A. The car that has the greater acceleration must have a larger

velocity.

B. There is no information about whether (or how) the cars are

speeding up or slowing down.
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Q4:
. Below is a graph of the velocity of an object over a period of
time. Describe the motion of the object during the time

interval shown.

W lOCiTy

A. the object is slowing down as time goes by.

B. the object is speeding up as time goes by.

C. the object is moving at constant velocity as time goes by.
Il. Which explanation below matches your choice?

A. a positive slope means the object is speeding up and a negative
slope means the object is slowing down.
B. Since the velocity is negative a positive acceleration will slow the

object down.

Q5:

. Below is a diagram of a person walking above a street on an
overpass. The person is headed north, when he observes a
car driving as shown on the street below. What is velocity

direction of the car relative to the person?
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A. south —west B. North —west C. west

Il. Which explanation below matches your choice?

A. Since the person is walking to the north, he will observe the
car to be moving to the south as well as to the west. (The
relative speeds of the car and the person should be

considered).

B. Since the velocity direction of the car always takes the

direction of the velocity of the car relative to the earth.

Q6:
I. Below is a diagram of a train that uniformly accelerates from
rest to point A, and then travels at a constant speed.

Calculate the acceleration of the train before reaching point

A using the distances and times given.
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A. 1 m/s/s. B. 10 m/s/s. C. 5 m/s/s.

Il. Which explanation below matches your choice?

A. Since the train travels at a constant speed after passing
point A we can find the speed which is equal to 10 m/s(40
m /4 s ). The train started from rest (v=0) and accelerated
to a speed of 10 m/s in 10 seconds , then Using the fact
acceleration is the ratio of the change in velocity to the time

needed to undergo that change we get the acceleration.

B. finding a speed first (either dividing 50 m by 10 s or 40 m by
4 s), and then dividing that speed by a given time interval
(typically 10 s for those using 5 m/s and 4 s for those using
10 m/s).

Q7:
. A spaceship located in deep space fires its engines for 10 s,
after which the thrust is turned off. Compare the velocity of
the spaceship just after the engines are turned off to its

velocity one minute later.
A. the velocity will increase.
B. the velocity will remain the same
C. the velocity will decrease.
Il.  Which explanation below matches your choice?

A. Once the engines are turned off, the rocket experiences no net force.
B. the rocket ship must slow down when the engines are turned off,

since there is no force to keep it moving.
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Qs:
.  Ablock is sitting on a tabletop when a hand pushes it, giving
it an initial velocity v. The block slides across the table before

coming to rest. What point(s) represents zero net force?

=1 8] c

A. b only B.bandc C.conly

Il. Which explanation below matches your choice?

A. since the block has no active agent exerting a force on the
block in both Points b and c.

B. Since the block has stopped sliding, it is no longer
accelerating (positively due to pushing or negatively due to

the friction force) thus the net force is zero.

Q9:
. Below is a top-view diagram of a box sitting on the floor.
Describe the path/motion of the box, assuming that the

forces remain constant.

—_—
TII]N

A. The box will travel in a straight line to the right

B. The box will stop after a moment.
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Q10:

Q11:

C. The box will travel to the right as well as toward the top of
the page.
Which explanation below matches your choice?
A. The 20 N- Force will beat the 10 N one.
B. Since it experiences a net force with components in both of

these directions.

Below is a picture of a hand holding a ball against a wall.

Describe all of the forces acting on the ball.

A. The hand force, the gravity, frictional force, and the normal
force.
B. The hand force and the frictional force.
C. The hand force, frictional force, and the gravity.
Which explanation below matches your choice?
A. There is a normal force in the vertical surfaces.

B. There is not any normal force in the vertical surfaces.

A ball is dropped from a height h. It bounces (vertically) on a
tabletop, and bounces back to a height just less than h.
Which of the following best describes the normal force that
the table exerts on the ball?

A. The normal force is less than mg.

B. The normal force is equal to mg.
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C. The normal force is greater than mg.

Il. Which explanation below matches your choice?

A. Since the ball was initially heading down, before it struck the
tabletop, and was heading up after striking the tabletop, it
underwent an upward acceleration during the collision.

B. Since the normal force is equal always to the weight.

Q12:

. Arefrigerator is pushed across the floor to the east, such that
it sped up by 1 cm/s each second as it moved. Which of the
following best describes the net force acting on the
refrigerator?

a. Itis increasing.

b. It is constant.

c. Itis decreasing.

Il. Which explanation below matches your choice?
A. Since the refrigerator accelerates at a constant rate (1 cm/s/s) the
net force must also be constant.
B. Since the refrigerator is experiencing a net force, it will be

accelerating or slowing down in the direction of its motion.
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Q13:
A ball on a string is swung counterclockwise, so that it rolls in a
circular path on a frictionless floor (shown in the diagram below).

The string is released when the ball is in the position shown.

.  Which of the following choices, best represents the path of
the ball?

O\

Il. Which explanation below matches your choice?
A. Since the ball is not accelerating up or down these two are equal and
opposite. Thus the net force on the ball is zero
B. if an object repeats a motion, it will (inherently) learn that motion, and

continue it regardless of changes in the forces acting on it.

Q14:

. Two bowling balls of equal size and unequal mass (one
weighs 8 Ibs., the other 16 Ibs.) are hanging from strings as
shown in the diagram. The strings are simultaneously cut.
Compare the velocities of the two balls as they fall toward the

ground.

93

www.manaraa.com



00

the 16 pound bowling ball will be moving faster as the two balls
fall.
B. the 8 pound bowling ball will be moving faster as the two balls fall.
C. they will fall to the earth side by side with equal velocities.
Il. Which explanation below matches your choice?
A. Since both balls are accelerated at the same rate.

B. Since light objects simply fall slower than heavier objects.

Q15:
I. Two 10 N weights are tied to the ends of a string, which is
hung over two frictionless pulls, as shown below. What is the

tension in the string?

a. 10 N b. 20N cON
Il. Which explanation below matches your choice?
A. Since The tension in a string is the sum of the forces acting on
each end.
B. The tension in a string equals the weight of each box to balance

each end.
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- The shape below describes the positions of five balls randomly arranged on a

table, depending on the shape answer questions 1 and 2.

1- The longest distance is the distance between :
a.B-C b. E-C c.C-D d. B-D

2- The shortest path joining all balls is:
a. DCBAE b. CBAED
c. EABCD d. BEADC

3- Which of the following is the approximate length of a football pitch?
a. 250 m b.420 m c.110m d. 60 m
4- The Ratio between the speeds of a car moving on a hi-way to the
speed of an airplane moving over an ocean is approximately:
a. 1:3 b.1:100 c. 1:10 d. 1:1

5- Adel walks 240 m daily from his house to reach his school usually in
4 minutes, one day he decided to walk extra distance from the school
to the tennis court but his speed is decreased abet, Estimate the extra
distance he walked after 6 minutes from the moment he left the school.

a. more than 360 m. b. less than 100 m.

c. around 340 m. d. exactly 300 m.
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6- Which of the following travels the greatest speed?

a. A car travels 80 km in one hour.

b A stone travels 4000 m in one hour.

C. A Tiger runs up to 50 miles in one hour.
d A snake covers 600 cm in one hour.

Use the graph below to answer the following question

//

=

o 5 10 15 20 25 30
Time (minutes)

~

Distance (km)
O = N W A OO

7- During what 5-minute interval the object has the greatest
average speed?
a. (5-10) min. b. (10-15) min. c. (15-20) min. d. (25-30) min.

8-If the object continues moving with the same speed it moves at t=30
min. estimate the acceleration of the object at any time after t=40 min.

a.30 km/min? b.15 km/min? ¢.5 km/min?  d.0 km/min?

9-Suppose that while walking in a straight line at a uniform speed, you
throw a ball straight up about 2 or 3 m without breaking stride. Where will

it land?

a- Behind your hand.  b.In front of your hand.
b- On your hand. d.l can't determine depending on the data
above.
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10. Two boys wearing in-line skates are standing on a smooth
surface with the palms of their hands touching and their arms bent, as
shown below. If Boy X pushes by straightening his arms out while Boy
Y holds his arms in the original position, what is the motion of the two

boys?

a. Boy X does not move and Boy Y moves backward.
b. Boy Y does not move and Boy X moves backward.
c. Boy X and Boy Y both move backward.

d. The motion depends on how hard Boy X pushes.

11. Two metal balls are the same size, but one weighs twice as much as
the other. The balls are dropped from the top of a two story building at
the same instant of time. The time it takes the balls to reach the ground
below will be:

a- About half as long for the heavier ball.

b- About the same for both balls.

c- About half as long for the lighter ball.

d- | can't determine depending on the data above.
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12. A bowling ball accidentally falls out of the cargo bay of an airliner as
it flies along in a horizontal direction. As observed by person standing
on the ground and viewing the plane in the figure below, which of the
paths 1-4 would the bowling ball most closely follow after leaving the

airplane?

o b.2 c.3 d.4

13. Estimate the diameter of the microorganism represented in the

diagram at the right side?

a.50um b.100u m c.200p m d.10p m

50um

14 Estimate the mass of a football on the moon?
a.3 kg b.2 N c.1 kg d.30 g

15. Consider the two diagrams below. Compare the accelerations

of sliding blocks A and C. Notice that the surface is frictionless.
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B| 1 kg 9.8 N

a. The accelerations are the same b. A accelerates more than C

c. C accelerates more than A d. Both A and C don’t accelerate

16. The balloons below are filled with the same gas type. Which one of

the following balloons will float up:

'

Use the following graphs to answer the next two questions.

Total
Distance P Accaioration Velocky Accaloration
Tima Tima Tima
A B c

Tma
D

A driver starts her car and steps on the gas pedal. The car gradually
accelerates to 50 km/hr. A few minutes later, the driver suddenly slams on
the brakes to avoid hitting a box in the road. As the car comes to a stop,
the driver’s body appears to lurch forward in the seat until it is restrained by
the seatbelt.
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17. Which graph best matches the motion of the car described in the
paragraph above?
a. A b. B c.C d.D

18. A student rides her bicycle from her home to the library. She stays
there for a while and then goes to a brother’s house. Which graph best
matches this situation?

a. A b.B c.C d.D

19.Look at the Figure B below. If the static friction equals 10 N, and the
mass of the block is 1 kg, estimate the applied force needed to move the

block?

a- 10N b.10.1 N cI9N d.ON

Force
applied

20. The positions of two balls at successive 0.2 — s intervals are
represented by the squares in the following figure. The blocks are

moving toward the right.
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Do the blocks have the same speed?
a. No.
b. Yes, atinstant 2.

c. Yes, atinstant 5.

d. Yes, at some time during the interval 3 to 4.
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Valocity

S0m _ 5m

10z ¥

Velodity is the speed of an object n
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Valocity

Velooity 1 the speed of an object m
a particils dmection.
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Acceleration
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Equation for Average Acceleration
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Force

A force = #n action exerted on 8
body i order to change the body's
sEArE af fest or motian.

& force—a push or g pul—has
magtuse and drectian
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KEY

SE = Student E -Edition TE = Electronic Teacher’s
Edition

CRF = Chapter E - Resource File  CS = Class Server

Section: Measuring Motion

Pacing:
Regular Schedule : 3days

Interactive e- learning: 4 days

Objectives

1. Describe the motion of the object by the position of the object in

relation to a reference point.
2. Identify the two factors that determine speed.

3. Explain the difference between speed and velocity.

National Science Education Standards Covered
UCP 1: Systems, order, and organization

UCP 3: Change, constancy, and measurement
SAI 1: Abilities necessary to do scientific inquiry

PS 2a: The motion of an object can be described by its position, direction
of motion, and speed. That motion can be measured and represented

on a graph.
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Focus (30 minutes)

_ Chapter Starter Electronic Transparency Use this transparency to

introduce the chapter.

_ Bellringer, TE Have students describe their positions in the
classroom using common reference points.

- Class server Activity 1 Based on www.scilinks.org  Topic:

Measuring Motion ScilLinks code: HSM0927

_ Bellringer Transparency Use this Electronic transparency as

students enter the classroom and find their seats.
MOTIVATE (30 minutes)

- Demonstration, Science Animations and videos (Position,

reference point, and speed)

Demonstration, Models, TE Students describe the motion

of wind-up toys. (GENERAL)

- PLAY (DETECTING MOTION ACTIVITY ,BY USING ELECTRONIC SENSORS
ATTACHED TO THEIR LAPTOPS THEN DETECTING THEIR MOTIONS !)

TEACH (60 minutes)

_ Activity, The Speed of Light, TE Students research history of the

measurement of speed of light. (ADVANCED)

_ Reading Strategy, Discussion, SE Have students type questions
on C.S and discuss in small groups and with the teacher by

synchronizing.
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_Using the Figure, Showing Speed, TE Using Figure 2, students
compare constant average speed to changing actual speed.

(GENERAL)

_ Connection Activity, Math, Calculating Average Speed, TE
Students calculate average speed with two word problems.
(GENERAL)

- INTERACT WITH (SPEED AND AVERAGE)SHOCKWAVE FLASH.

_ Research, Navigational Terms, TE Students research navigational

terms referring to speed and velocity. (GENERAL)

_ Directed Reading A/B, CRF These worksheets reinforce basic
concepts and vocabulary presented in the lesson. (BASIC/SPECIAL

NEEDS)

_ Vocabulary and Section Summary, CRF Students write definitions

of key terms and read a summary of section content. (GENERAL)
_ Using the Figure, Combining Velocities, TE Students use Figure 4
to practice adding and subtracting velocities. (BAsIC)

- INTERACT WITH SHOCKWAVE FLASH PROJECTS (PROJECTS 1,2 ,AND3)

- PERFORMING (VELOCITY COMPUTER 36 ACTIVITY, BY USING
ELECTRONIC SENSORS ATTACHED TO THEIR LAPTOPS) GENERAL

CLOSE (30minutes)
__Section Review, SE Students answer end-of-section vocabulary,

key ideas, math, and critical thinking questions. (GENERAL)

- SOLVE INTERACTIVE QUESTIONS USING (SPEED CALCULATION

)SHOCKWAVE FLASH.
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_ Section Quiz, CRF Students answer 8 objective questions about

measuring motion. (GENERAL)

_ Quiz, TE Students answer 3 questions about measuring motion.
(GENERAL)

Section: Acceleration

Pacing
Regular Schedule : 3 days

Interactive e- learning: 4 days

Objectives
1. Analyze the relationship between velocity and acceleration.

2. Demonstrate that changes in motion can be measured and

represented on a graph.

National Science Education Standards Covered
UCP 1: Systems, order, and organization

UCP 3: Change, constancy, and measurement
SAIl 1: Abilities necessary to do scientific inquiry

PS 2a: The motion of an object can be described by its position, direction
of motion, and speed. That motion can be measured and represented

on a graph.

Focus (30 minutes)
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_ Chapter Starter Transparency Use this transparency to introduce

the chapter.

_ Bellringer,Class server Activity 2 Have students describe their

speeds in the classroom using common reference points.

_ Bellringer Transparency Use this transparency as students enter

the classroom and find their seats.
MOTIVATE (60 minutes)

_ Demonstration, Models, TE Students describe the motion of wind-

up toys. (GENERAL)
TEACH (60 minutes)

_ Reading Strategy, Prediction Guide, TE Before students read
about acceleration, ask them to predict whether the given statements
are true or false. (GENERAL)

Chapter Lab, Detecting Acceleration, SE Students build an
accelerometer and then explain the observations they make as they

use it. (GENERAL)

Datasheet for Chapter Lab, Detecting Acceleration, CRF Students

use the datasheet to complete the chapter lab. (GENERAL)

Reinforcement, CRF This worksheet reinforces key concepts in the

chapter. (GENERAL)

Critical Thinking, CRF Ask students to fill out the worksheet about
comprehending, analyzing, criticizing, correcting, and predicting

consequences concerning motion. (ADVANCED)
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_ SciLinks Activity, Measuring Motion, SciLinks Code: HSM0927,
CRF Students research Internet sources relating to measuring

motion. (GENERAL)

CLOSE (30 minutes)
_ Reteaching, Acceleration Chart, TE Students list examples of

acceleration and state how the velocity changed in each example.

(BAsIc)

_ Alternative Assessment, Visualizing Acceleration, TE Students
draw two pictures of rolling balls as if at 1-second intervals to illustrate

constant speed versus acceleration. (GENERAL)
Section: What Is a Force?

Pacing:
Regular Schedule : 5days

Interactive e- learning: 6 days

Objectives
1. Describe forces, and explain how forces act on objects.

2.Determine the net force when more than one force is acting on an

object.
3. Compare balanced and unbalanced forces.
4. Describe ways that unbalanced forces cause changes in motion.

National Science Education Standards Covered

UCP 1: Systems, order, and organization
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PS 2b: An object that is not being subjected to a force will continue to

move at a constant speed and in a straight line.

PS 2c: If more than one force acts on an object along a straight line,
then the forces will reinforce or cancel one another, depending on their
direction and magnitude. Unbalanced forces will cause changes in the

speed or direction of an object's motion.

Focus (60 minutes)

_ Chapter Starter Electronic Transparency Use this transparency as
students enter the classroom and find their seats.
- Class server Activity 2 Based on www.scilinks.org  Topic:
Measuring Motion ScilLinks code: HSM0927

_ Bellringer Transparency Use this Electronic transparency as

students enter the classroom and find their seats.
MOTIVATE (60 minutes)

- Demonstration, Science Animations and videos (Push or
pull?, Science bowling ,Free Fall, Future Mars Astronomers

and Balanced or unbalanced?)

Demonstration, Models, TE Students describe the motion

of wind-up toys. (GENERAL)

- STUDENTS BUILD BRIDGES AND IDENTIFY FORCES INVOLVED.

(GENERAL)

- PLAY (DETECTING MOTION ACTIVITY ,BY USING ELECTRONIC SENSORS

ATTACHED TO THEIR LAPTOPS THEN DETECTING THEIR MOTIONS !)

TEACH (120 minutes)
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_ Reading Strategy, Prediction Guide, TE Using Figures 3 and 4,

students predict the effects of combining forces. (GENERAL)

_ Brain Food, Force and Pressure, TE Students learn that

pressure is force over a given area.

- Discussion, Everyday Forces, TE Using familiar situations,
students discuss the difference between exerting force and

receiving force. (GENERAL)

_ Directed Reading A/B, CRF These worksheets reinforce basic
concepts and vocabulary presented in the lesson. (BASIC/SPECIAL

NEEDS)

_ Vocabulary and Section Summary, CRF Students write definitions

of key terms and read a summary of section content. (GENERAL)

- PERFORMING (VELOCITY COMPUTER 36 ACTIVITY, BY USING
ELECTRONIC SENSORS ATTACHED TO THEIR LAPTOPS) GENERAL

CLOSE (30minutes)
_ Reteaching, Finding the Net Force, TE Students use Figure 3 to

learn to find net force. (BASIC)

_ Section Review, SE Students answer end-of-section vocabulary, key

ideas, math, and critical thinking questions. (GENERAL)

_ Section Quiz, CRF Students answer 8 objective questions about

forces. (GENERAL)
_ Quiz, TE Students answer 2 questions about forces. (GENERAL)

_ Alternative Assessment, Poster Project, TE Students make poster

to illustrate balanced forces. (GENERAL).
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* Explain why friction occurs.

List the two types of friction, and give examples of each type.
Explarn fow frction can be otk Aarmful and Relpfull

FOCUS: Use the links below to explore the meaning and the types
of friction:

hitp:/lgil.skoool.co.uk/content/keystaged

j Learnbhg Hesource Edilos

friction

'J::I Page |t ol af L -
Charge jib o properies | Orarge gtoncarts | Beoge poges | Som saient sew
i o e e s A aDantey (faets B U S s K S EE T EFEEA R e
£l P et sl b e ] ISR | Bl e 1= |Fome s sl kB el Bt 0 s
o BiD = e ke T L
i / N\
| o — T ——
| Frictem
I
1

il.

hitp:/'www.bbe.co.uk/schools/scienceclips/ages/8 9/ friction.shtml
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MOTIVATE: Enjoy the following educational

games and videos:
1.http://www.visualfrictions.com/Find Grampy. htm(
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B Learning Resource Lditor

friction

Cherge B i properies | Change giordertin | Fanege poges | S nhudert v
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2. http://en.wikipedia.org/wiki/Triction
TEACH:

Mts a force that acts on particles in thie opposite direciton to the direction of 1ts motion.

* There are many types of friction force:

- The frictson force Setween any touclied particles.

- TRe friceion _force berween the fayers of gluey fguids.
The Source of Friction

The Effect of Force on Friction As shown on the next picture , the amount of friction depends on the force
pusfiing the surfaces togetfier.

] Leaining Hescurcs Eiilaf

friction

Chirge Dille drl prgeriies. | Charge glarsbedy | Mahsge pages | e il wew

shtel e 0 e unde fude| M330STEn | ueri= | B L U ¢ = A 4| WIS = E AW g
&
Types of Friction
*  Kinetic Friction: The word Kinetic means “moving. " So, Kinetic friction is fricifon between moving surfaces.
*  Static Friction: When a force is applied to an ofject but does not cause the ofiject to move, static friction
occurs. Static friction is sfouwn on tfe next picture.
ﬁlill-l-hmm-dlur-h-rlm mu-r-.-n—,mdh-‘
vaam caw b brd il mﬂlu”i-i—.
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friction O e
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o e o B el 0 wad At ipmien [ juns [ B 5 0 & w [ W E B IE E R A0 Adarende

Some Ways to Reduce Friction: One way to reduce friction is to use |lubricants. Friction can also be
reduced by switching from sliding kinetic friction to relling kinetic friction, Another way to reduce
friction is to make surfaces that rub against each other smoother,

Seme Ways to Increase Friction: i-‘.‘}na way to increase friction iz to make surfaces rougher. Another
way to increase friction is to increase the force pushing the surfaces together.

CLOSE:

Take this online test:

http://1efl.skoool.co.uk/content/kevstage3/Physics/pe/learmnmesteps/ FRILC/LO

skt & | couk
Friction
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Learn about Position, Velocity, and Acceleration

If yau want to understand hew an object (like 2 car, ball, parien, or rocket] moves, you have to understand three things about what it means
“to be moving.” These three things "stick” to any object that moves, and are numbers that sclentifically describe just haw an object’s mation iz
working. These three things are:

1. Pasition. Thiz is pracisety where an object is locatad.

Bow . 5 WeERE?
: P ha b BT &
1. Spead. Precisely how fast an abject is maving. = S
y e, i
and.. (the most difficult for most people)... — .
Eaud i I
3. Acceleration. Precisely how fast an object's speed & changing. Hhe i
pedal T

This sefection allaws you to play with the pesitian, velacity, and aceelaration for two abjects at the same tims. Try ta learn about these three
motion proparties by comparing differences in your two objects motion, for differently selected properties,

T b iy st cbfect toben = 30T - | S prepe
- Suirt bk position tm - it il & petpion
e |k mspeed il 2 & materszacon? - Give it n dpaadial & metersisicond ~
Give Ik an acceleration gl 1 el iard - Gilve it s acoslsration of| [ ot Leind tetind -
(Er ]

{, . Derw W ot | Breinctied Mode 38 b [l oY .

o = Wirgdowe | e Motmml R FED K3 Ebese Sow. g = Bl = m v Pugee T *

e BpHE

Hore from Forces: -

Wiarkavy b srtip e SO0 b 5o ol Th iesoe's DerC R e gy - Prrirced Mode O
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Caatss Ml el W oesd L F e 4
Thes Pal medad Wil

| The Sgence of Foothall

Foothald - i#'s & gasia of twa
wall achually it = a game of suface
ey sl dynama; tsstion,

Farssganes
Masiw d Tivhasy A gams &f toathall preides 3
Rusho § meip multitude of chalenges to scenbsts
with mary aepacts i soudy fom bal
astpdymamics o playsr peychology.
Contari Us
Cansidenng the Boat alens thers ae
L o g Y

v N & Al many varables, nokading shod shapa

T ofn]in fibez=s e

W B e el s St Bl 22 E =~ & v Puee iuhe

Explare the relationship between air density amd fiy batls!

Set your stadivm, angle asd speed of the ball, and the clsck "Hif"!

Cone @ o=t Poriected Mode O Lngin |naeg sotes 0% *
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¥ Living Chmgy

Pages 1 2.3 & 5 Prowious  Rast

B Heinrials
B Phywical =
PEOCHSE Mass and weight S rrint
The mass of an object is how much master B confains. 7t s measured in grars (@)
cir blagrums [(og) bt s N =
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Echaqnly
Isnihecs M asiering wesght
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More lrom Fonoes in action:

® M
@ et | Distecied Mode 06 fraghons | Ling,

Make the truck travel to the end of the track by
changing the gradient and clicking Release.

Gradient eledse

w |

'a Iriemt | Frotecied Mad
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Sciance > Physical processes > Forces in sction - Quiz

Foroes in action o

1. & girl stands 51l holding & reckel on @ beonis oo, & ball s coming Bovwards ber,
Wl o Torces are lapel?

Her waight and a reacton feros from the ground

Ar resstancs on the bal and gravey

T hwte of her pppanel’ s e e hall and a0 iesslsnee

H . 2. When an object inlls, sir resistance ..
Iﬂlul dit= i bhe appssis descton o Ehe mavemed

% 0T i Thé Rarm recan &5 the wa Pl

dous not st ot o

T wighil bs a Toires il (s minadired b ...
NEWENS
lalagrams

metres

4. Wikere wooilld you loel Beaviest?
Thez Earth

W g S Phicn T, Foros and Wiobiors Frichian Boow [De i v Prpe e ooy

DCSE: Ensrgy,

ﬁi Friction: slowing things down 4
Whanisver Smything moves, thive's wsuslly soma fom of
frictsa frying o séop i

Frchas i somatimas sseful, af siher limes if3 3 prodden

Frimmars

Thess e bwo main fypes of Rctian -
LEETEE
s 1, "Static” or "sliding” friction

derwimaiia

Thas bype of friction ocrvfs whes diy sudaces n dagsther
Topes il
Enargp The: hictima feite depards anly on

Whlag asl
Lanrgp 1

1hee by of mrtacm
2 herw bard the mtaces @ prassad logEmer

Fncieos ket ey A
mava, I o i By reng
b e 2 P A

b i digram the waigHt ofthe Back srddes the dce messing
I sortaces bogethar Watch the srmatian casehity
Aitupnogd Infemason

# e aiciin imteanrg, oior o Sty Wi
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Free Fall Experiment

ik the trop hatton b relense thi alijects
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Acceleration (m/s? ) = change in velocity (m/s) = final velocity - initial velocity

time taken (s) time taken for change
5
w
£
9 Acceleration = 50-0 = 50 = 5§ m/s?
4 # 10 10
|

)

= _

(=]

g 15 =
a i B \
N A

E 077 \
[+5] =] \
E D\
g > \
= ﬂ T |

| I T I | II
0 10 20 30 40 50 60
Time (seconds)
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He Miew  Cosbol Helg

Equal and opposite forces |

Rl View  Combind  Hels

Upward force
from floor

147

www.manaraa.com



Fe Niew  Cosligd  Hels

Uplift force of rotor

Weight of helicopter
and rescue cage

Fg Vs Combiol  Helg
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Fe. View ' Conird Helg

Sudden
deceleration

Fe. View ' Conird Helg

acceleration

©Q
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movement of car

He Mo Cosbrd Helg

Fle Miew  Cosbol  Helg

friction

Road

The tyre grips the road. The
frictional force enables the car
to move.
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Module M: Chapter 1
Matter in Motion

Section 1: Measuring Motion
Section 2: What ls a Force?

Section 3: Friction: A Force That Opposes
Motion

Section 4: Gravity: A Force of Attraction

End of Slide

" Copyright ® by Holt, Rinehart and Winston. All rights reserved.

Section 1
Measuring Motion

Objectives
- Describe the motion of an object by Describe the motion
of an object by to a reference point.

- ldentify the two factors that determine speed.
- Explain the difference between speed and velocity.

- Analyze the relationship between velocity and
acceleration.

- Demonstrate that changes in motion can be measured

and represented on a graph. .
End of Slide

"Copyright ® by Holt, Rinehart and Winston. All rights reserved.

Section 1
Measuring Motion

Observing Motion by Using a Reference
Point

- What Is a Reference Point? The object that appears to
stay in place is a reference point.

- Common Reference Points The Earth’s surface is a
common reference point for determining motion.

End of Slide

Copyright © by Holt, Rinehart and Winston. All rights reserved.

www.manharaa.com

BRE 3J|_1L|




Section 1
Measuring Motion

Speed Depends on Distance and Time

» Determining Average Speed Average speed equals the
total distance divided by the total time.

- Recognizing Speed on a Graph The blue line in the
graph on the next slide shows the distance traveled each
hour during a 4 h period.

End of Slide

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Section 1
A Graph Showing Speed

Copyright © by Holt, Rinehart and Winston. All rights reserved.
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Section 1 o H
SCIENCE &

ECHNOLOGY

Measuring Motion T

Velocity: Direction Matters

- Changing Velocity You can think of velocity as the rate of
change of an object’s position. An object’s velocity is
constant only if its speed and direction don’t change.

- Combining Velocities The next slide shows how you can
combine velocities to find the resultant velocity.

End of Slide

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Section 1
Finding Resultant Velocity

CETEY F THRCJIN oot
3 —-:.‘up-l im/s casl P 1

. . - — . When you combine two veloci-
'( ) f % ties that are in the same direc-
tian, adel them togethar to find

the resultant velocity,

Parzon’s resuliant veloclty
i85 m/s sast + 1 m/s east = 18 m/s aasi

When you combine bwo
velocities that are In opposite
directions, subtract the smaller
velocity from the larger veloc-
Parson’s resultant velocity ity to find the resultant velocity,
15 m/fs east — 1 m/s west = 14 m/s ecast resultant velockty Is In the
dirsction of the larger velocit.

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Section 1
Measuring Motion

Acceleration

» Acceleration is the rate at which velocity changes.
*An object accelerates if its speed, its direction, or both
change.
-Calculating Average Acceleration

avg. acceleration = change in velocity / time
*The next slide shows a cyclist with an average
acceleration of 1 m/s/s south.

End of Slide

Copyrght® by Holt, Rinehart and Winston. All rights reserved. |
-
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Section 1 £t HOLY

SCIEMOE: B

Calculating Average Acceleration TECHNOLOG Y

—_— - _—— =
oal 002 [GE ‘lﬂﬂ‘ﬂ 10058
b il il il sl

1 mfs 2 ms 3 mfs & mjs

Thix cyolisf &5 oroederoting of § mysfs? sowth

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Section 2
What Is a Force?

Determining Net Force

- Forces in the Same Direction Two forces are added to
determine the net force if the forces act in the same
direction. This is shown on the next slide.

- Forces in Different Directions If forces are in opposite

directions, the net force is found by subtracting the smaller
force from the larger one.

End of Slide

Copyright © by Holt, Rinehart and Winston. All rights reserved
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Section 2 L HOLT
SCIENCE B

Forces in the Same Direction TECHNOLOGY

Copyright © by Holt, Rinehart and Winston. All rights reserved.

Section 3
Friction: A Force That Opposes Motion

The Source of Friction

- The Effect of Force on Friction As shown on the next
slide, the amount of friction depends on the force pushing
the surfaces together.

- The Effect of Rougher Surfaces on Friction Rough
surfaces have more microscopic hills and valleys than
smooth surfaces do. So, the rougher the surface is, the
greater the friction is.

End of Slide

S R S S R

Eo-;;)-/:g-ﬁté by I:|oit, ;?inek.lart and Winston. All rights reserved.
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Air Balll

Do you ever wonder how the National Basketball Association (MBA) decides how much air
should be in the basketballs used during a game? The NBA measures the pressure inside
the ball in units of pounds per square inch, or psi. In this activity, you will experiment with
the amount of air in a basketball, but you will use the units scientists use to measure
pressure called kilopascals, or kPa, We will vary the amount of pressure in the ball, then
use Gol Motion to measure how high the ball bounces,

OBJECTIVES

In this activity, you will

+ Record what happens to the bounce height of a basketball as you vary the pressure
of the air inside it

» Graph your data.

+ Draw conclusions based on your data,

MATERIALS

computer with Logger Lite software installed

ol Link interface

Vernier Gas Pressure Sensor

3ol Motion motion detector

basketball

stopper with needle, stopper stem and tubing attached
meter stick

KEY QUESTION

How does the amount of air in a basketball af fect how high it
bounces?

HYPOTHESIS
As I let air out of the ball, the ball will bounce

(

(higher or lower),

www.manharaa.com




PROCEDURE

1. Do the following to set up the sensors for data collection:
2. Make sure the Gol Motion is connected to the computer, Tﬁ'ﬂ‘" Hormai ﬂ

b. Set the switch on the GolMotion to the Normal setting as
shown here,

c. Make sure the Pressure Sensor is connected fo the GolLink
and that the GolLink is connected to the computer,

2. Start Logger Lite on your computer,

3. Do the following to open the file for this activity:
a, Click the Open button, =
b. Open the folder called “Elementary Science."
c. Open the file called 24 Air Ball"

4, You will now get everything ready to do this activity.,
a, Obtain your basketball,

b. Zero the Pressure Sensor by clicking the [# zem | button on the toolbar, This will
make it measure pressure the same way the gauge on a bicycle pump does.

c. Wet the needle attached to the Pressure Sensor and insert it into the ball.

d. Lock at the pressure reading on the screenand record it in the first rowin the
Actual pressure column in the Data Table on the next page.

5, Use masking tope to attach the GolMotion to the middle of a meter stick with the
sensor focing away from the stick, Caution: Do not put tape over the detector (gold
circle) of the Gol Motion!

6. Have two students hold the ends of the meter stick
approximately 1.5 meters above the floor with the
sensor facing down. Hold it still during data collection.

7. Do the following to collect data:

a. Hold the ball directly below the sensor with about
15 cm of space between the ball and the sensor,

b, Click [vcoteat] When you hear the sensor clicking, let
the ball drop and bounce on the floor, Do not throw

it downl
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Air Ballf

8. Click the Examine button, (], to find the

10,

c. If your groph does not look something like
the graph at the right, line up the ball ang

click [veallest| again,

position of the floor, relative to the

Gol Motion and the position of the ball at the
top of Bounce 1, Record these values in the

Data Table, below,

Featicn ()

T

Air Ball!

Tire [n

\/\\/W
Ea

] 4

Data Table

Target Actual Floor Top of Height of Bounce 1

pressure pressure Bounce 1 = Floor-Bounce 1

BO kPa kPa m m
70 kPa kPa m i
60 kPa kPa m m
50 kPa kPa m m
40 kPa kPa m tm
30 kPa kPa m m
20 kPa kPa m m
10 kPa kPa m m

When you are done recording your data, click the X in the corner of the Examine box

to close it

Decrease the pressure in the ball by doing the following:

=]

Look at the pressure readings on the screen,

. Wet the needle attached to the Pressure Sensor and insert it into the ball,

b.

Very slightly, loosen the connector on the plastic valve sticking into the stopper. You

do not want to disconnect the tubing, you simply want to slowly release a little air.

. Continue watching the pressure on the screen until the pressure has decreased by

10 kPa (the first time you do this, the pressure will go from 80 kPa to 70 kPa).

. When the pressure has decreased by 10 kPa, tighten the connector so no more air

escapes, Note: It is okay if the pressure goes down by a bit more than 10 kPa, but
try to get os close as you can, If you accidentally lose a lot of air, tell your teacher,

Record the pressure in the datao table in the next row of the Actual pressure

column,
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11 Repeat Steps 7-10 for 60 kPa, 50 kPg, etc. until you have completed the 10 kPa trial,

ANALYZE YOUR DATA

1 You will now graph your results by doing the following:
a. Fill in the Height of Bounce 1 colutmn in the Data Table,

Height of Bounce 1 = Floor = Top of Bounce 1

b. Click the Page button, [, on the Logger Lite toolbar to view Page 2 of the Logger
Lite file. You should see a table and a graph labeled Pressure ws. Bounce Height,

c. Type the data from your Data Table in Step 8 into the table on the computer, Make
sure you are typing data from the correct columns, The columns you should be using,
Actual pressure and Height of Bounce 1, have a dark box around them,

2. Describe any pattern you noticed about the heights of the bounces as the pressure in
the ball was decreased, Was the first decrease the same size as the last decrease?

3, Baosed on your graph from Question 1, how high do you think the bosketbal | would
bounce if its pressure wos 90 kPo? How about 100 kPa?

4, What would be the lowest pressure in the ball you would want to use for playing
basketball? Explain your answer using the data you collected.

Good job!
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Mame Class Dhate
Skills Worksheet )

Directed Reading A

Section: Measuring Motion

1. Name something in motion that vou cannod 2ee moving.

OBSERVING MOTION BY USING A REFERENCE POINT

2. An object in motion 12 moving in relation to an object that appears to
a. stay in place. €. maintain constant velocity,
b. keep moving. d. maintain constant acceleration.

3. When an object changes pozition over time relative to a reference
point, the object is

a. speeding. €. decelerating.
b. accelerating. d. moving.

4. For determining motion, the surface of Earth is a
COTILN

5. Why are buildings, trees, and mountains all nzeful reference points?

6. Can a moving object be used as a reference point? Explain.

SPEED DEPEMNDS ON DISTANCE AND TIME
T. The speed of an object depends on the distance traveled and the

taken to travel that distance.

8. The SI unit for speed is
9. Why is it useful to calcalate average apeed?
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10. Explain how to calculate average apeed.

11. When a person drivea for aeveral hours, how does the distance traveled in one
Lo nsually compare with the distance traveled in other hours? Explain.

12, Suppoze that, on a graph showing speed, there are two lines. One line repre-
sents speed per hour, and the other line represents average speed. Will both
lines be exactly alike and in the same place on the graph? Explain.

VELOCITY: DIRECTION MATTERS

_15. Which of the following does NOT experience a change in velocity?
a. A motoreyelist driving down a straight street applies the brakes,
b. While maintaining the same speed and direction, an experimental
car switches from gasoline to electric power.
€. A baseball player mmnning from first base to second base at 10 /s
comes to a stop in 1.5 seconds.
d. A bus traveling at a constant speed tums a comer.

14, Why don't birds end up at the same destination if they are flving exactly the
game speed at all times?

15. What is the difference between velocity and speed?
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16. T find the resultant velocity, add velocities that are in the
direction(2). Subtract velocities that are

in the direction(s).

ACCELERATION

17 If your apeed is not changing but your direction is changing, are von
accelerating? Explain your anawer.

18. Another name for acceleration in which velocity Increazes is

acceleration.

19, Negative acceleration is also called
20, Write the mathematical formola for calenlating average acceleration.

21. A speedometer shows that a cyelist i going 1 m/s the 1% second, 2 ms the 2
second, and 3 mvs the 3 second, as the cvelist continues straight south. How
do vou know the eyelist 12 accelerating?

211, How can ¥ou recognize acceleration on a graph?
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Mame Class Drate

| Directed Reading A continued

23. A graph shows a roller coaster increasing in velocity for the first eight sec-
onds as it goes down the hill. Will the graph have an upward slope represent-
ing a roller coaster traveling down the hill? Explain your answer.

24, As long as something travelz in a circle, is it alwaya accelerating? Explain
FOUF answer,
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Activity

Vocabulary Activity

Penny's Puns

After you finish reading the chapter, give this puzzle a tryl

Ch no! Penny Punsters computer mixed up her physical aclence dictionary with
her dictionary of puns. The computer paired the terms related to forces with her
goofy definitions, and It paired her pun-related terms with the real definitions.
Help Permy unacramble the mismatched pairs and get her dictionaries back in
order. The first one has been done for you!

_ & L farce: a push or pull a. balanced: a ringer
) on a atick
1. grubby tea: force of attraction between b. newton: used to
objects due to mass be nine

C. foree: slapstick

3. freak sheen: f i ti
een: force opposing motion d. motion: lawn-cut-

between touching surfaces

ting avoidance
4, fellow's clty: speed in a particular direction €. gravity: dirty
o _ English drink
5. st:rr tle: friction tr.lat disappears when an f. velocity: guy's
object atarta moving town
. L . g net force: mesh
6. exhilaration: rate at which velocity changes that's
7. mow shun: changing position over time h. statie: pigpen
twitch
8. spyed: rate at which an object moves i. mass: spiked
) medieval war club
9. bell lanced: forces producing a net force of j. friction: weird
Lern shininess
10, net for us: result of combined forces on an k. “F'Elemu"m
object thrill
l. welght: slowly
11. wade: measure of the force of gravity on an walk into the
object water
m. spead: played
12. mace: amount of matter in an object soecrot agent
13. roe link: friction between wheels and the f- z:g:“g’ sneaky
foor o. rolling: fish egg
14. now ten: unit used to expresa force connection
15. sly ding: kinetic friction that makes brakes

worlk
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: 2 e —
Lp estimation ————

=l
Multiple choice
-1 The shape below describes the positions of five balls
randomly arranged on a table, depending on the shape
answer questions 1 and 2.
1- the longest distance is the distance between :
. A B-D
By E-C E. B.’
G - As
C) C-D C.
L B) B-C De
Question 1 of 20 Clear || Back || skip || submit
' ADOBE CAPTIVATE "
€8 Alternative —— ——— E=REETH >
Multiple choice
QS5:

1. Below is a diagram of a person walking above a street on
an overpass, he person is headed north, when he
observing a car driving as shown on the street below. W hat
is velocity direction of the car relative to the person?

r ™~
o A) west

= B) south - west —

i C) Morth - west

Question 9 of 30 Clear | | Back || skip | [ submit

ADOBE "CAPTIVATE
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Lp estimation

Multiple choice

15. Consider the two diagrams below. Compare the
accelerations

of sliding blocks A and C. notice that the surface is
frictionless.

. A) The accelerations are the same

= B) A accelerates more than C

=
i C) C accelerates more than A
. D) Both A and C don't accelerate
B 98N

Question 15 of 20 _ Clear || Back || skip | | submit
u m m ﬁ ﬁ ADOBE CAPTIVATE "

Multiple choice

3- The football court has approximately a length of which of
the following:

Incorrect - Click
Aanywhers or press 'y

MA) 250 m to o ontinuie

B) 110 m
= ) BOm

D) 420 m

Question 3 of 20 | Glear | | Back | |  sSkip || submit |
S L s EOEJ ER . svcen-carnivars”
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Your answer: B

The correct answer is: A

SE30E -

Multiple choice

A) CBAED
B) BEADC
C) DCBAE

D) EABCD

2- The shortest path covers all balls is:

Question 2 of 20 . Cear [

Back [| skip []| sSubmit

m m ﬂ ADOBE"CAPTIVATE"

TG — ———

Your Score:

Max Score:
Questions Correct:
Number of Questions:
Accuracy:

Number of Quiz Attempts:

Congratulations, you passed.

10

200

11

| Gontinue | | Review Quiz

| | sendE-mail |

SE300
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