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Abstract

This study aimed at determining the effect of teaching using an educational robot on
the achievement of fourth grade students in science and on their creative thinking. The
quasi-experimental design methodology was utilized. The study sample consisted of 32
male and female students from the fourth grade. They were randomly divided into two
groups: experimental and control the distribution was equal. To achieve the objectives of
the study, A science proficiency test has been developed for fourth-grade students, A test
has also been developed to measure creative thinking, and an observer card was used to

monitor the effect of teaching using the robot on student interaction.

The validity and reliability of these instruments were verified before the applying to
the final study sample. The results of the study showed that there were statistically
significant differences between the arithmetic means of students’ achievement in the
science post-test due to the program based on the educational robot. The results of the Eta
square showed the great effectiveness of this program. The results also showed that there
were statistically significant differences between the arithmetic means of the creative
thinking post-test due to the learning robot-based program. As the results have shown,
the students in the experimental group were positively influenced by the educational
robot-based program, which was reflected in their interaction and integration in the
classroom. The study recommended the necessity of conducting research to understand
the impact of educational robots on students' motivation and enthusiasm, considering the

extended period of use.

Keywords: Educational Robot, Fourth Grade, Science Subject for The Fourth
Grade, Creative Thinking.
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1. Depth of Response: 4Ly (sac
« 1 Point: Shallow or lacking explanation.
« 2 Points: Fair understanding with partial explanation.
« 3 Points: Thorough, detailed explanation with specific
examples.

2. Creativity: gl

« 1 Point: Conventional or common idea.
. 2 Points: Somewhat imaginative with a degree of originality.
« 3 Points: Highly inventive and original, showcasing creativity.

3. Relevance: L)

« 1 Point: Irrelevant or loosely related answer.

« 2 Points: Moderately relevant, partially connected to the
question.

« 3 Points: Highly relevant, directly addresses the question with
strong connections.
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The objectives for a unit on forces may include:

1-To understand what is a force.

2-To identify a range of forces (limited to gravity, applied forces, friction).
3- To understand what is friction and to understand what is mass and how
IS it measured.

4- To understand the effect of increasing or decreasing the mass of an
object on friction.

5- To understand the effect of rough and smooth surfaces on friction and to
list different ways where friction could be useful or not useful.

6- To understand what is gravity and how we can show the effect of it on

different objects.
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Table of specifications for creating the achievement test

Main Category

Elements

Description

Understanding/
Remembering

Types of Forces

Recognizing different types of
forces such as gravity, friction,
magnetism, and more.

Applying knowledge of forces to

Problem solve basic problems related to
Application Solving everyday force applications.
Evaluating and predicting the
Critical effects of forces in various
Analysis Understanding || situations.
Understanding how forces are
Force used in simple tools, machines,
Evaluate Applications and structures.
Explaining how forces impact an
object's movement, causing
Effects of changes in speed, direction, or
Creating Forces stopping.
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Main
Rememberin .
CateQOry g Underst App“caﬂo Ana|yz Evaluat Creatln TOta|
anding n e € g
Number of
subject
objectives 3 5 4 5 3 3 23
Relative 13% 22% 17% 22% 13% 13% 100
Weight %
Subject/Mai | Rememberin | Understandin | Applicatio | Analyz | Evaluate | Creatin | Total
n category g g n e g
100%
13% 22% 17% 22% 13% 13%
Friction 1 2 1 3 1 1 9
39%
Force 1 1 1 3
13%
Mass 1 1 2 4
17%
Gravity 1 1 1 2 5
22%
Measure 1 1 2
9%
Total 3 5 4 5 3 3 23
100%
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ALLIANCE ACADEMY
JORDAN

Alliance Academy Jordan 2023/2024

Assessment on Forces
Grade 4
Duration: 45 Minutes

Name:

Date: /11/2023
Mark

24

Additional materials: None

READ THESE INSTRUCTIONS FIRST
- Answer all questions in the spaces provided on the question paper.
- "The exam consists of (24) questions distributed across (8) pages."
- The number of marks is given in brackets [ ] at the end of each
question or part question. The total number of marks for this paper is
24 Marks.
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1.What does the word "force™ mean? [ 1 Mark]
a. A push and pull
b. A push
c. A pull
2. What does friction do to a moving object? [ 1 Mark]

a. Speeds the object up
b. Slows the object down
c. Has no effect

3.1f you try to slide a heavy box on a carpet and then on a smooth tile floor,
on which surface do you think the box will move faster?
[ 1 Mark]
a. Smooth tile floor
b. Carpet
c. The speed will be the same on both surfaces

4. Which of these substances can INCREASE friction? [ 1 Mark]
a. Water
b. Sand
c. Qil

5. Use the image below to complete the next question.
Using the ruler displayed, what is the length of the car shown to the
nearest centimeter? [ 1 Mark]

1 2 3 4 5 6 cm7 8 9

a.6cm
b.7cm
c.8.5cm
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6. What tool is used to measure the force needed to pull or push an object?

[ 1 Mark]
a. Force meter
b. Scale
c. Ruler
7. Rough surface has --------------------- compared to smoother surfaces.

[ 1 Mark]
a. Greater friction
b. Less friction
c. Equal friction

8. On which surface would a toy car travel the furthest when pushed?
[ 1 Mark]
a. Carpet

b. Ice

c. Sand

9. Which of the following surface would create the least friction when an
object slides across it? [ 1 Mark]
a. Smooth glass

b. Rough paper
c. Soft fabric

10. Which statement best describes how friction aids walking or
running? [1 Mark]
a. Friction reduces sliding on the ground.
b. Friction enhances traction for propulsion.

c. Friction significantly increases leg movement difficulty.
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11.What shows how friction changes how an object moves? [ 1 Mark]
a. A ball rolling down a hill due to gravitational force.
b. Water flowing in a river driven by gravity and current.

c. A car stopping on a road due to the application of brakes.

12. Can friction ever be completely eliminated? [ 1 Mark]

a. Yes, friction can be completely eliminated in all scenarios.
b. No, friction cannot be completely eliminated in any scenario.
c. Friction can be completely eliminated, but only in laboratory

conditions.

13. Which of the following objects is likely to have the greatest mass?

[ 1 Mark]
a. A feather

b. A pebble
c. Abrick

14. How would you practically modify an object to make it slide more
easily on different surfaces? [ 1 Mark]

a. Apply a smoother surface to reduce roughness.
b. Use magnets to slightly lift the object above the surface.

c. Add or remove weights to adjust pressure on the surfaces.

15. What method can be used to decrease friction and make an object easier
to move? [ 1 Mark]
a. Adding additional weight to the object.

b. Applying oil or lubricant to the surface.

c. Elevating the temperature of the object.
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16. How can making changes to something affect how hard it pushes on a
surface?
[ 1 Mark]

a. By putting weight in different places on the object.
b. By making the object a different shape or size.
c. By changing how rough or smooth the object is where it touches the

surface.

17. The force that pulls objects toward each other is
called ?

[ 1 Mark]
a. Push
b. Mass
c. Gravity

18. What is gravity? [ 1 Mark]

a. Force
b. Push
c. Energy

19. Which of the following statements is true about the relationship
between mass and friction? [ 1 Mark]

a. The heavier an object is, the more friction it experiences.

b. Friction is not related to mass.

c. The heavier an object, the less friction it experiences.
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20. What can you do to test how distance affects how strong

gravity is between things?" [ 1 Mark] W 6
i _wem. 4
. «®

a. Try moving things closer or farther and measure how
hard they pull.

b. Make different models to show how gravity changes with distance.
c. Create a tool to see how distance affects gravity's strength.

21. What happens when a ball is thrown upward into the air? [1 Mark]

a. It goes higher if thrown harder.
b. It goes higher if thrown lightly.

c. It stays at the same height regardless of the throw's force.

22.

a. Sofia picks up the vase of flowers. What type of force is involved?
[ 1 Mark]

b. Explain, why it is this type of force? [ 1 Mark]
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23. How can you show effect of gravity on different objects?

a. Dropping them from the same height.
b. Pushing them to the side.
c. Lifting them straight up.

END THE TEST

[ 1 Mark]
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Question.no Answers Question.no Answers
B A B

Q1 Q13 X
Q2 X Q14 X
Q3 Q15 X
Q4 X Q16 X
Q5 X Q17 X
Q6 Q18|
Q7 Q19 X
Q8 X Q20 X
Q9 Q21| ¥

Q10 X Q22.a Pull

Q11 Q22.b | Because, she picks up

the vase.
Q12 X Q23 X
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ALLIANCE ACADEMY
JORDAN

Alliance Academy Jordan 2023/2024

Creative thinking assessment on Forces
Grade 4
Duration: 40 Minutes

Name:

Date: /11/2023
Mark

54

Additional materials: None

READ THESE INSTRUCTIONS FIRST
- Answer all questions in the spaces provided on the question paper.
- "The exam consists of (6) questions distributed across (2) pages."
- The number of marks is given in brackets [ ] at the end of each
question or part question. The total number of marks for this paper is
54 Marks.
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Creative Thinking Skills

Instructions:
Dear student, thank you for taking part in this exercise. Kindly answer these

questions. To these questions, there is no right or wrong answer. just want to
know what you think. How do you know if someone is creative? Write

everything that comes to mind.

Fluency Section: [ /18]

1. Listat least five different ways you think friction effects everyday
activities.

2. Mention three tools or strategies you believe could reduce friction in
daily tasks.

Flexibility Section: [ /18]

3. Explain how you might use the concept of friction in a creative way
to improve a sporting activity.

4. Suggest an innovative method to decrease friction in a common
household item or task.

Originality Section: [ /18]

5. Predict how changing the shape or size of an object affects its
movement on a surface with the same friction.
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6. Design a unique solution for an everyday issue using concepts of
force, motion, and creativity.

Note: Your answers should reflect your creative thinking skills. Thank you
for your participation.
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Scoring Rubric for Creative Thinking Skills Questionnaire
Criteria for Evaluation:

1.Depth of Response:
« 1 Point: Shallow or lacking explanation.
« 2 Points: Fair understanding with partial explanation.
« 3 Points: Thorough, detailed explanation with specific
examples.
2.Creativity:
« 1 Point: Conventional or common idea.
. 2 Points: Somewhat imaginative with a degree of originality.
. 3 Points: Highly inventive and original, showcasing creativity.
3.Relevance:
« 1 Point: Irrelevant or loosely related answer.
. 2 Points: Moderately relevant, partially connected to the
question.
. 3 Points: Highly relevant, directly addresses the question with
strong connections.
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Observation Card
Measuring the Impact of Educational Robot
Basic Information:
« Student's Name: Date:
Behavior and Interaction Monitoring:

1. Level of Interaction with Educational Robots:

(v') High
(V') Moderate
(V) Low

2. Student Participation and Engagement in Activities:

(V) High
(V') Moderate
(V) Low

3. Interest and Involvement in Discussions and Activities:
(V') High
(V') Moderate
(V) Low

Understanding and Application Assessment:
4. Understanding the educational concepts presented through the robot:

(V') High
(V') Moderate
(V') Low
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5.

6.

Student's ability to apply concepts in new situations:
(V') High
(V') Moderate
(V) Low

Assessment of Social Interaction and Collaboration:
Extent of student interaction and collaboration during robot use:

(v') High
(V') Moderate
(V') Low
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The objectives for a unit on forces may include:
Objectives: -
1-To understand what is a force.
2-To identify a range of forces (limited to gravity, applied forces, friction).
3- To understand what is friction and to understand what is mass and how
IS it measured.
4- To understand the effect of increasing or decreasing the mass of an
object on friction.
5- To understand the effect of rough and smooth surfaces on friction and to
list different ways where friction could be useful or not useful.
6- To understand what is gravity and how we can show the effect of it on

different objects.

Lesson 1

To understand what is a force and what are applied forces.
Students will understand the concept of force and identify different types of
applied forces.

Introduction (5 minutes):

Begin with a simple question: "Have you ever wondered why objects move
or stop moving?"

Discuss students' responses and introduce the term "force."
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Write the definition on the whiteboard: "Force is a push or a pull that can

make objects move, stop, or change direction."

Engagement (10 minutes):

Show pictures or illustrations of different forces using the power point
presentation prepared for this unit.

(e.g., a person pushing a door, wind blowing leaves).

Discuss each picture and ask students to identify the force involved. (Isita
push or a pull).

Conduct a short demonstration: Use a string or rubber band to pull an

object towards you, showing a pulling force.

Exploration (10 minutes):

Divide students into small groups.

Provide each group with small objects (e.g., toy cars, books) and ask them
to explore different forces acting on the objects.

Encourage them to identify and discuss the forces they observe (e.g.,

pushing a toy car, lifting a book).

Application (10 minutes):
Represent for the students the pulling and pushing force using the robot.

Conclusion (5 minutes):

Summarize the key points of the lesson: what a force is and different types
of applied forces.
Relate the concept to real-life examples, emphasizing the importance of

understanding forces in everyday activities.
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Lesson 2

To identify a range of forces (limited to gravity, applied forces, friction).
Objective: Students will be able to identify a range of forces, including
gravity, applied forces, and friction.

Introduction (10 minutes):

Begin the lesson with a brief discussion on forces. Recap information that
we learned in the last lesson about forces.

Write the term "force" on the whiteboard and ask students for their ideas.
Write down their responses.

Explain that today, they will be learning about different types of forces.

Activity 1: Types of Forces (20 minutes):

Show pictures or illustrations of everyday situations involving forces using
the PowerPoint related to this unit (e.g., a ball rolling, a person pushing a
cart). Discuss these pictures with the students.

Introduce the three main types of forces gravity, applied forces, and
friction. Briefly explain each force using simple language.

Conduct simple demonstrations to illustrate each force. For example, drop
a ball to demonstrate gravity, push an object to show applied force, and rub
your hands together to demonstrate friction.

Allow students to ask questions and encourage discussion.

Activity 2: Sorting Forces (10 minutes):

Divide the class into small groups and provide each group with pictures or

illustrations of various situations involving forces.
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Ask each group to categorize the situations into one of the three forces
discussed: gravity, applied force, or friction.
Have each group share their categorization with the class and discuss any

differences in their choices.

Lesson 3
To understand what is friction and to understand what is mass and how is it

measured.

Objective:
Students will understand the concept of friction and mass, and be able to

explain how mass is measured.

Introduction (5 minutes):
Begin by asking students if they know what makes it hard to slide a book

on a table or why a soccer ball doesn't roll forever. Introduce the term
"friction" and write it on the whiteboard. Explain that today, they will learn

more about friction and another concept called "mass."

Understanding Mass (10 minutes):
Introduce the concept of mass. Write the definition on the board: "Mass is

the amount of matter in an object.”

Show the students different objects of varying masses (small and large
books, toys).

Discuss with students what they think might affect the mass of an object.
Explain that mass is measured using a balance.

Activity 1 (20 minutes)
Ask students to estimate the mass of each object (three bottles with sand in

it) and then measure it using a balance.

They can record their masses on the paper prepared for them.
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Now after they estimate it, they can measure the mass of the three bottles
and then record it on the paper.
Discuss the results as a class, emphasizing the concept of heavier and

lighter objects.

Conclusion (5 minutes):
Summarize the key points about friction and mass.

Connect the concepts, explaining how friction can be influenced by mass.

Lesson 4
To understand the effect of increasing or decreasing the mass of an object

on friction.

Introduction (5 minutes):

Begin by reviewing the concept of friction and briefly discussing what
students know about it. Introduce the new objective: understanding how
changing the mass of an object affects friction. Write the objective on the

whiteboard.

Activity 1: Exploring Friction with Different Masses (15 minutes):

Divide the class into small groups.

Provide each group with objects of different masses and ask them to test
how easily each object slides on different surfaces (table, grass).
Encourage students to make predictions about how the mass might affect
friction.

Have each group share their observations and conclusions with the class.

Activity 2: Experimenting with Mass and Friction (15 minutes):
Ask students to estimate the mass of each object (three bottles with sand in

it) and then measure it using a balance.
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They can record their masses on the paper prepared for them.
Now after they estimate it, they can measure the mass of the three bottles

and then record it on the paper.

Now using the robot, they can try moving the different water bottles that
has sand in it with three different masses (that they have recorded in the
previous lesson) and record the distance it moved using the ruler that was
sticked on the table.

Conclusion (5 minutes):

Summarize the main points of the lesson.

Discuss how understanding the relationship between mass and friction can
be useful in everyday situations.

Encourage students to think about real-world scenarios where the

relationship between mass and friction is important.

Lesson 5
To understand the effect of rough and smooth surfaces on friction and to

list different ways where friction could be useful or not useful.
Introduction (5 minutes):

Begin by discussing the concept of friction and asking students if they
know how different surfaces can affect friction. Introduce the objective:
understanding the effect of rough and smooth surfaces on friction and

exploring the usefulness of friction in different situations.

Activity 1: Exploring Surfaces and Friction (20 minutes):

Using the robot
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They can move the three bottles on different surfaces. (Smooth surface >
table) (Rough surface —>grass) and record the distance it moved using the

ruler that was sticked on the table.

Introduce the concept of usefulness of friction. (10 minutes)

Discuss with students’ different scenarios where friction is useful (e.g.,
walking, stopping a car) and not useful (e.g., trying to slide on ice).

Have students work individually or in pairs to complete worksheets listing

ways friction can be useful or not useful in daily life.

Conclusion (5 minutes):

Summarize the main points of the lesson, emphasizing the impact of
surface texture on friction.

Discuss with students how understanding friction can help in designing
everyday objects and activities.

Encourage students to think about other examples in their daily lives where

friction plays a role.

Lesson 6
Introduction (5 minutes):

Start the lesson by asking students if they know what makes objects fall to
the ground. Introduce the term "gravity" and write it on the whiteboard.

Briefly discuss students' initial thoughts on gravity.

Activity 1: Defining Gravity (10 minutes):
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Discuss the definition of gravity as the force that pulls objects toward each
other.

Use simple language and analogies (e.g., dropping objects, jumping on a
trampoline) to help students grasp the concept.

Show brief videos or images that illustrate gravity (using the PowerPoint).
Encourage students to ask questions and clarify any misconceptions.

Activity 2: Demonstrating Gravity (10 minutes):

Provide each student or group with small objects of different masses.
Instruct students to conduct simple experiments to demonstrate the effects
of gravity on these objects. For example, dropping a paperclip and a pencil
to observe which falls faster.

Have students record their observations and discuss their findings within
their groups.

Use the whiteboard to create a chart summarizing the results of the

experiments.

Activity 3: (10 minutes):
Demonstrate the force gravity using the robot prepared for the students.

Conclusion (5 minutes):

Review the key points about gravity, emphasizing its role in pulling objects
toward the Earth.

Discuss the students' drawings and observations, highlighting the various
ways gravity affects different objects.

Encourage students to think about how gravity is an essential force in our

everyday lives.
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e ""Answer sheet for the science test in the unit on forces.""

Method types: Computerized / regular

Question Number Answer Answer
Pre-Test Post-Test
Correct Incorrect | Correct (1) Incorrect
1) Q) )

Q1: What does the
word "force" mean?

Q2: What does friction
do to a moving object?

Q3: If you try to slide a
heavy box on a carpet and
then on a smooth tile
floor, on which surface do
you think the box will
move faster?

Q4: Which of these
substances can
INCREASE friction?

Q5: Use the image below
to complete the next
question.

Using the ruler
displayed, what is the
length of the car shown to
the nearest centimeter?

Q6: What tool is used to
measure the force needed
to pull or push an object?
Q7: Rough surface has --

------ compared
to smoother surfaces.
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Q8: On which surface
would a toy car travel the
furthest when pushed?

Q9: Which of the
following surface would
create the least friction
when an object slides
across it?

Q10: Which statement
best describes how
friction aids walking or
running?

Q11: What shows how
friction changes how an

object moves?

Q12: Can friction ever be
completely eliminated?

Q13: Which of the
following objects is likely
to have the greatest
mass?

Q14: How would you
practically modify an
object to make it slide
more easily on different
surfaces?

Q15: What method can
be used to decrease
friction and make an
object easier to move?

Q16: How can making
changes to something
affect how hard it pushes
on a surface?

Q17: The force that pulls
objects toward each other
is

called ?

Q18: What is gravity?
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Q19: Which of the
following statements is
true about the
relationship between
mass and friction?

Q20: What can you do to
test how distance affects
how strong gravity is
between things?"

Q21: What happens
when a ball is thrown
upward into the air?

Q22 a: Sofia picks up the
vase of flowers. What
type of force is involved?

Q22 b: Explain why it is
this type of force.

Q23: How can you show
effect of gravity on
different objects?
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(fluency, flexibility, and originality )

Measure 1: Perceived Notion of Creativity

Creative

Thinking
Skills

Depth of
Response
Pre-test

Depth of
Response
Post-test

Creativity
Pre-test

Creativity
Post-test

Relevance
Pre-test

Relevance
Post-test

Total of

fluency

Total of
flexibility

Total of
Originality

Total
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Scoring Rubric for Creative Thinking Skills Questionnaire

Criteria for Evaluation:

1.Depth of Response:
« 1 Point: Shallow or lacking explanation.
« 2 Points: Fair understanding with partial explanation.
« 3 Points: Thorough, detailed explanation with specific
examples.
2.Creativity:
« 1 Point: Conventional or common idea.
. 2 Points: Somewhat imaginative with a degree of originality.
« 3 Points: Highly inventive and original, showcasing creativity.

3.Relevance:
« 1 Point: Irrelevant or loosely related answer.
. 2 Points: Moderately relevant, partially connected to the
question.
. 3 Points: Highly relevant, directly addresses the question with

strong connections.
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Observation Card
Measuring the Impact of Educational Robot
Basic Information:
« Student's Name: Date:
Behavior and Interaction Monitoring:

1. Level of Interaction with Educational Robots:

(V) High
(V') Moderate
(V) Low

2. Student Participation and Engagement in Activities:

(v') High
(V') Moderate
(V') Low

w

nterest and Involvement in Discussions and Activities:
(V') High
(V') Moderate
(V) Low

« Understanding and Application Assessment:
4. Understanding the educational concepts presented through the
robot:

(v') High
(V') Moderate
(V') Low
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5. Student's ability to apply concepts in new situations:
(V') High
(V') Moderate
(V) Low

« Assessment of Social Interaction and Collaboration:
6. Extent of student interaction and collaboration during robot
use:

(V') High
(V') Moderate
(V') Low
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