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The Effect of Using the Artificial Intelligence Application Google Bard
on Developing Engineering Concepts and Motivation among Basic-

Stage Students in Jordan

Prepared by:Hind Rafat Abutouq
Supervised by: Dr. Fatima Abd alkareem Wahba

Abstract

The current study aimed to measure the effect of using the artificial intelligence
application Google Bard on developing engineering concepts and motivation among
basic-stage students in Jordan. The researcher followed an experimental approach with
a semi-quasi-experimental method to verify the objectives of the study. A total of (35)
female students were selected as an intentional sample in the sixth grade who studied
according to the British curriculum IGCSE at Islamic Educational College -Jubaiha
branch, during the second semester of 2023-2024. Female students were distributed into
two groups: an experimental group of (16) students who studied using the artificial
intelligence application Google Bard, and a control group of (19) students who studied
in the usual way. To achieve the study's objectives, two study tools were developed: a
test of engineering concepts and a measure of motivation to learn. Using appropriate
methods, the validity and reliability of both tools were confirmed. Additionally, a guide
for teaching using Google Bard has been prepared, as well as a guide for students. The
results of the study showed that there were statistically significant differences at the
significance level (0.05 > a) between the experimental and control groups attributed to
the teaching method according to the application of artificial intelligence Google Bard
in developing engineering concepts and motivation for learning, in favor of the
experimental group. The study recommended the necessity of applying Google Bard
artificial intelligence in developing engineering concepts and motivation for learning,
conducting many descriptive and qualitative studies in this field, and expanding the use
of artificial intelligence applications in mathematics and in various academic subjects.
Keywords: Artificial Intelligence Application, Google Bard, Engineering Concepts,

Motivation.
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Ssinall Julad
Unit Title Lessons’ Title Objectives Curriculum Number of
framework code lessons
Points, Lines | 1. Solve problems 7Gg.12 2
Chapter (7) : and angles involving Know that the sum of the
2D and 3D complementary and angles in a quadrilateral
shapes supplementary angles | s 3600, and use this to
P and angles at a point calculate missing angles.
2. Solve problems 7Gg.6
involving angles on a Identify and describe the
straight line. combination of
properties that determine
a specific 3D shape.
Parallel lines, | Solve problems 7Gg.13 2
perpendicular | involving properties of | Recognise the properties
lines and angles on paraIIeI, of ang|es-on:
lated anales transversal, an_d -parallel lines
rela 9 perpendicular lines -perpendicular lines
- intersecting lines
Congruent Check that the two 7Gg.02 2
figu res figures are congruent. Understand that if two
2-Find unknown sides 2D Shapes are
and angles of two congruent,
congruent figures corresponding sides and
angles are equal
Line Identify the line of 7Gg_10 2
Symmetry symmetry Identify reflective
symmetry and order of
- - - rotational symmetry of
Rotational Identify rotational 2D shapes and patterns. 2
Symmetry symmetry and state its
order
Polygons and | 1-Appply the angle 7Gg.11 2
circles sum of triangles and Derive the property that
quadrilaterals the sum of the angles in
2.|dentify parts of a a quadrilateral is
circle 3600,and use it to
calculate missing angles
7Gg.03
Know the parts of a
circle :- Center
-Radius
-Diameter
-Circumference
-Chord
-Tangent
3D shapes : Solve problems 7Gg.08 2
plan and involving plan and Visualize and represent
elevations elevation front ,side and top view

of 3D shapes.




66

(2) @l
s Ao ALY a8
Part Objective Curriculum Mark
framework code

1,16 Solve problems involving 7Gs12 /2
complementary and supplementary
angles and angles at a point

2,14 Solve problems involving angles on a 7Gs6 /2
straight line

17,7 Solve problems involving properties 7Gs13 2/
of angles on parallel, transversal, and
perpendicular lines

11,15 Check that the two figures are 7Gs2 /2
congruent

6,10 Find unknown sides and angles of 7Gs2 /2
two congruent figures

5,13 Identify the line of symmetry 7Gs10 /2

3,18 Identify rotational symmetry and 7Gs10 /2
state its order

12,20 Apply the angle sum of triangles and 7Gs11 /2
quadrilaterals

19,4 identify parts of a circle 7Gs3 /2

8,9 Solve problems involving plan and 7Gs8 /2
elevation

Total /120
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.

Points,
4 2 1 1 22.22% 20% 2 2 1 1 2 Lines and

angles

Parallel lines,
2 perpendicular
1 1 0 11.11% 10% 1 1 1 0 2 lines and

related angles

4 Congruent
3 0 1 22.22% 20% 2 3 0 1 2 )
figures

2 Line
0 1 1 11.11% 20% 2 0 1 1 2
Symmetry
Identify

2 rotational

0 1 1 11.11% 10% 1 0 1 1 2 symmetry

and state its

order

4 Polygons
2 1 1 22.22% 20% 2 2 1 1 2 ]
and circles

2 3D shapes:
0 1 1 11.11% 10% 1 0 1 1 2 plan and

elevations

20 9 6 5 100%  100% 10 8 6 6 14 £ el
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Geometry skills Exam

Student name

Grade Level

Section

School name

Dear student:

This is a Geometry skills exam, you need to:

1-Carefully read both questions and answers.

2-Circle the correct answer.

3- Choose only one choice, as there is a single correct answer.

4-Ensure to answer all the questions; any missing answer will be marked as
incorrect.

5-The exam duration is (45) minutes.

6-The exam consists of (20) questions, with one mark allocated for each
guestion.

1. Which of the following terms describes a line that intersects another
line at a right angle?
a. Perpendicular line

b. Parallel line
d. Intersecting line

c. Related angle

2. In geometry, how would you describe two lines that never intersect
and are at equal distances?
a. intersecting lines

b. Perpendicular lines
c. Congruent figures

d. Parallel lines
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3. In terms of rotational symmetry, a stop sign exhibits which
characteristic is correct when rotated around its center within a full
360°?

a. No rotational symmetry

b. Rotational symmetry at every angle

c. Rotational symmetry, but only at specific angles

d. Continuous rotational symmetry

4. In the context of a circle, how is it divided into two halves, and what
is the term for the line that passes through the center to achieve this
division?

a. Sector

b. Diameter
c. Radius

d. Segment

5. How many lines of symmetry does litter “D” have?
a. 1

b.3
c.?2
d.0

6. The diagram shows two congruent figures. Find the value of “z”

a.5cm

b. 12 cm o y

c. 15 cm 5cm

d. 10 cm 70°
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7. In the scenario where a transversal intersects two parallel lines,
what characterizes the relationship between corresponding angles?
a. They are supplementary

b. They are congruent
c. They are complementary

d. They are alternate angles

8. Which of the following is true about plan and elevation?
a. The plan shows the side view, while the elevation shows the front view

b. The plan shows the top view, while the elevation shows the front view
c. The plan shows the top view, while the elevation shows the side view

d. The plan shows the front view, while the elevation shows the side view

9. In the context of a 3D shape, what term describes the top, front, and
side views of the object?
a. Plans

b. Symmetry
c. Elevations

d. face

10. Find the unknown angle (Z) of the following figure:
a. 80°

b. 100° 4
c. 70°
d.115°

11. Which statement accurately describes congruent figures?
a. "Congruent figures” have different shapes and size angles.

b. “Congruent figures” have the same size angles but may have different side
lengths.
c. "Congruent figures” have the same side lengths shapes and size angles.

d. “Congruent figures” have different shapes but the same size angles.

80°
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12. Find the value of angle “b”

a. 140°
b. 40° b 40°
c. 150°
d.120°

13. How does a line that divides a figure into two equal halves, creating
mirror images relate to the term used for such a line?

a. It is known as a perpendicular line
b. It is termed as a transversal line
c. It is referred to as a parallel line

d. It is called a line of symmetry.

14. The unknown angle (K) of the following is:
a. 93°

b. 73°

c.72° Kk
d. 84° 4° 33°




73

15. Which pair of the following shapes are congruent

Zcm Tem Jcm
Zem icm
3cm 3cm
Zcm
- 60°  60°
b 60
60° 60° 60°
C.
2am
2cm 4cm
300 ‘
4cm
d.
4 cm U 2cm D 1 cm
2cm

16. The missing angle (a) on the right angle beside is :

a. 34°
b. 30°
c. 24°
d. 559

17. The missing angle (u) is :
a.11°

b.70°
c.30°
d.92°

56°

N

NI/

\ 7/
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18. Which object in everyday life demonstrates rotational symmetry,
but only through a specific angle?

a. A car tire

b. A door handle

c. A pair of scissors

d. A ceiling fan

19. Name the line segment (AC)
a. Radius

b. Chord b

c. tangent A ‘ Q

d. diameter

20. The missing angle (x) is A
a.115° B

b.123° 94 X
c.128°
d.133°

81° 57°
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Primary School Mathematics Motivation Scale (PSMMS)

Part

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

Geometry is an interesting topic for
me

I can use my language while
explaining the topics I've learned in
geometry

I am interested in the concepts we
learn about in geometry

I enjoy taking part in Geometry
activities during class

Geometry concepts are easy for me

| enjoy Geometry class

I listen to Geometry concepts carefully

| N| O O1

| believe that what I'm learning in
Geometry is essential for my life

I feel more confident when |
successfully solve geometry problems
in math

10

While studying geometry in
mathematics, | find myself more open
to learning new topics.

11

I am curious about what | would learn
in geometry concepts

12

Geometry class sometimes makes me
feel disengaged

13

Geometry concepts are challenging for
me

14

I am afraid of solving geometry
problems thinking that | can’t do

15

I revise the geometry topics I've
learned using “Google Bard”

16

I believe that using “Google Bard” to
learn geometry enhances my learning
approach.

17

I seek to search for the origins of
geometry concepts using “Google
Bard”

18

I can use “Google Bard “to review and
clarify the concepts I learned in
geometry classes.

19

I ask “Google Bard” to help me
understand the topics | found
challenging in geometry lessons

20

I can explain why certain procedures
are used in solving geometry problems
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To use Google Bard

. Goc 3[@
- Bard
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About Google Bard

Google Bard is a conversational generative Al chatbot developed by Google Al and
came into existence on March 21, 2023, but before that Google Bard where an underlying
technology which has been developed for many years.

Google Bard can perform many kinds of tasks, including:

» Chatting: can hold conversations an a vanety of topics, answering your queshbons
and providing information in @ comprehensive and informative way.

» Generating different creative text formats: can help in writing poems, code,
scripts, emails, letters, ete.

» Translating languages: can transzlate between 46 different languages, making
communication gcross borders easier.

Al=n, Google Bard can help you in learning mathematics in different ways, depending on
your needs and learning style. Here are a few examples:

= Answering your gquestion: if you are struggling with & particular problem, Google
Bard can provide step-by-step explanations to help you solve it. Also, can explain
math concepts in different ways until you understand them.

* Providing practice problems: Bard can generate practice problems for you to work
on, at your level and aligned to your specific learning goals. This can help you
solidify your understanding of math concepts and improve your skills.

» Creating quizzes and flashcards: Bad can create personalized quizzes and
flashcards to help you study for exams or review material. This is can be a fun and
effective way to test yvour knowledoge and identify areas where you nesd more
practice.

* Recommending learning resources: if you are looking for additional resources to
help you learn math, Bard can recommend websites, books, and videos that are
tailored to your specific neads.
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* Making math fun and engaging: Bard can make learning math more fun and
engaging by using games, puzzles, and other interactive activities. This can help
wou stay motivated and make learning feel less like a chore.

Instructions :

We put in your hands the method of dealing with the application, which helps
vou achieve the desired goals of teaching geometry concepts to sixth-grade
students, using the Google Bard application, where you will notice a special
schedule for each lesson that includes the objectives to achieve the geometry
concept, as well as the procedures for employing the application, the time of
implementation of lessons, the links used, tools, and each of the exercises, the

desired results to achieve the goal of the lesson.

Step 1: Visit the official webpage of Google Bard.

https. :Hhard .gooqgle. l::am_fchat

= Bl = @
O Peset chat 4,  t'm Bard, your reative ansd helpful collaboratee. | have imitations snd wen't sheays
ot it righit, Bt your Teedbaci will el me improve,
M Bard Activity
Nt sure wihstse o $10e17 You can by
@ e I'wrtint ho write a novel, How can | get started?
B updstes Give m Some ideas ta surprise my maie-kaving friend on their birthday
What's & fast, balanced, vegetarian meal ke me o malke? it should be high in protein and
fbar
D Help & support

(imwamm :) B

B oy ialiny It o Dffantie Ihormation Thal doses] osebest Googh s vibwi.
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Step 2: Click on the Sign in button and sign in with your Goagle Account
— e o
Bard can explain why

lightning might strike the
same place twice

Lt Tt g -y L ——_ e
L S VI ——— \

Dl 5 ST S PR GRS ISR S T IOMEERTET i PO, W S
e s v ey =

Step 3: Once you sign in, scroll down the Terms and Conditions page and
click on Agres

Stap 4: Allyvou nesd to do 1o start a conversstion with Coogle BEard is o
=nter the prompt in the pravided field and click an the =send button.

——— a

I St b = R o . T e T et B P i R £t o My e RS o o e
R [p—— -
o e - et e ama =
= . — ——
Bl e L —
gt e
e e

= e T e ¢ i
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——— =
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Finally: WWe'll ha sharing a wideo tutarial thet demonstratss the effective
wsa of Goagle Bard for mastering matheamatical concapts, particularky
those relatsd to gsometry. Ths widaa wrill highlight the application's
uvnigque features in explaining geomstry grinciples end provide & practical
sxampl=. Our gosl is ta equip sach student with th= skills needad ta utilize
the application efficismntly.
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Dear teacher, | am providing you with the user guide for the

Google Bard application, designed for the study unit on Two-

and Three—Dimensional Geometric Shapes for the sixth grade,

aligned with the British curriculum

Unit Title

Grade Number of lessons

2D and 3D shapes SiX 12

Below are brief lesson plans for each of the topics that were included in the
“2D and 3D Chapter” for a 45-minute timeframe using Google Bard for Grade 6

students
Time: 2 : . :
Lesson Title : Points, Lines and angles
lessons
7Gs12
Curriculum Know that the sum of the angles in a quadrilateral is 3600, and use this
framework to calculate missing angles.
code 7Gs6
Identify and describe the combination of properties that determine a
specific 3D shape.
Vocabulary -Complementary angle
-Supplementary angle
1. Solve problems involving complementary and supplementary angles
Learning and angles at a point
Objectives 2. Solve problems involving angles on a straight line
Google bard Use Google Bard to explain the difference between
objective complementary and supplementary angles, provide a video, and
give questions
Skills Group work - communication skills —problem-solving
Introduction: The teacher visualizes the lesson by explaining the
meaning of vertex, angle, and ray using Google Bard, which will provide
a link from YouTube about the desired concept.
Group work: The teacher asks the students to use Google Bard to find
the difference between complementary and supplementary angles, and
then asks Google Bard to provide two questions to solve as a group.
Activity The teacher asks to discuss the questions and explain the answers

Independent work: The teacher asks the students to solve questions
from the book independently.

Conclusion: The teacher revises the vocabulary, and gives a question
to be solved as a formative assessment.
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Time: 2 : .
Lesson Title: Congruent figures
lessons
Curriculum | 7Gs2 , o
framework Understand that if two 2D shapes are congruent, corresponding sides
and angles are equal
code
Vocabulary Congruent figures
. Students will be able to check that the two figures are congruent.
Learning
Objectives
Google bard | Students will be able to use Google Bard as a tool to
objective visualize and explore congruent figures in real-world
contexts
Skills Group work - communication skills —problem-solving
Introduction: Show pictures of everyday objects
(e.g., dominoes, snowflakes, stop signs) and ask students to identify
pairs that look identical. Discuss the concept of "twin objects” and
introduce the term "congruent figures.
Bard Presentation: Use Google Bard to generate a definition of
congruent figures and show examples of different types of congruent
shapes (triangles, squares, circles). Explain the key properties of
congruent figures: matching sides, matching angles, and superimposing
perfectly
Activity

Group work: Present congruent figures, and ask the students to find
the missing side or angle of the congruent squares. Guide students to
use Bard to explain the steps if they face a challenge while solving the
problem collaboratively.

Independent work: The teacher asks the students to solve questions

from the book independently.

Conclusion: Ask students to share their learning experience using
Google Bard. What did they find helpful or challenging? How did Bard
enhance their understanding of congruent figures?
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Time: 2 Lesson Title: Parallel lines, perpendicular lines and related
lessons angles
_ 7Gs13
Curriculum Recognise the properties of angles on:
framework -parallel lines
code -perpendicular lines
- intersecting lines
parallel lines
-perpendicular lines
Vocabulary - intersecting lines
) Solve problems involving properties of angles on parallel, transversal,
Learning and perpendicular lines
Objectives
Google pard Visualize the and make quiz
objective
Skills Group work - communication skills —problem-
solving
Introduction: The teacher visualizes the lesson by finding relevant
news articles, historical landmarks, or even famous paintings that
showcase parallel and perpendicular lines in their architecture or
design.
Group work: The teacher make asks the students to use Google
Bard to create a 3-questions quiz, to be discussed and solved as
Activity group.

The teacher asks to discuss the questions and explain the answers .
Independent work: The teacher asks the students to solve questions
from the book independently.

Conclusion: The teacher revises the vocabulary, and gives a

guestion to be solved as a formative assessment.
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Time: 2 : .
Lesson Title: Line Symmetry
lessons
Curriculum
framework | /Gs10 .
Identify reflective symmetry of 2D shape
code
Vocabulary | line of symmetry
Learning Students will be able to Identify the line of symmetry
Objectives
Google bard Students will be able to use Google Bard as a tool to visualize and
objective explore lines of symmetry in real-world objects and art.
Skills Group work - communication skills —problem-solving
Introduction: Warm-up Activity: Show pictures of everyday objects
(e.g., butterfly wings, leaves, faces) and ask students to identify what
makes them look "balanced" or "mirrored." Introduce the term "line of
symmetry" as a line that divides a shape into two identical halves.
Bard Presentation: Use Google Bard to generate an animated
explanation of lines of symmetry. Show visuals of shapes folding onto
themselves perfectly along their lines of symmetry. Explain that not all
shapes have lines of symmetry.
Group work: Encourage students with artistic abilities to
Activity draw or design their own symmetrical creations using Bard

for inspiration
Independent work: The teacher asks the students to solve questions

from the book independently.

Conclusion: Have them brainstorm other objects or places

where they might find lines of symmetry in their daily lives
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Time: 2 Lesson Title: Polygons and Circles
lessons
7Gg.11
Curriculum Derive the property that the sum of the angles in a quadrilateral is 3600,
framework and use it to calculate missing angles
code 7Gg03
Know the parts of a circle :- Center-Radius-Diameter-Circumference-
Chord -Tangent
Vocabulary -Radius -Diameter — Circumference -Chord -Tangent
Le?m!ng (?ltJL;c(Jjer:irI];?evrv;IIISbe able to apply the angle sum of triangles and
Objectives Students will be able to Identify parts of a circle
Google bard | Students will be able to use Google Bard as a tool to
objective visualize and explore the characteristics of polygons and
circles in a fun and engaging way
Skills Group work - communication skills —problem-solving
Introduction: Hide construction paper shapes around the
classroom. Divide students into groups and challenge them
to find as many different shapes as possible. Discuss the
attributes of each shape as they find them (number of
sides, corners, curves)
Use Google Bard to generate animated visuals of basic
polygons and circles. Highlight their key features: straight
sides and corners for polygons, round edges, and no
corners for circles. Explain the difference between closed
and open figures
Activity Group work: Provide students with worksheets containing

triangles and quadrilateral shapes and ask them to work as
a group to find the missing angle, encourage them to use

Bard to re-explain any miss conception.
Independent work: The teacher asks the students to solve questions
from the book independently.

Conclusion: Ask students to share their favorite activity and
what they learned about polygons and circles. Have them
brainstorm real-world examples of these shapes they
encounter daily and their importance in our surroundings.
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Time: 2 Lesson Title: Rotational Symmetry
lessons
Curriculum 7Gg.10
framework Identify reflective symmetry and order of rotational symmetry of 2D
code shapes and patterns
Vocabulary | Rotational symmetry
Lef‘lm?ng Identify rotational symmetry and state its order
Objectives
Google bard Students will be able to use Google Bard as a tool to visualize and
objective explore rotational symmetry in real-world objects and art.

Skills Group work - communication skills —problem-solving
Introduction: Show pictures of familiar objects like a pizza, a
stop sign, or a snowflake. Ask students what makes these
objects look "repeated” or "spinning." Introduce the term
“rotational symmetry" as a shape's ability to look identical
after being rotated through a certain angle.

Bard Presentation: Use Google Bard to generate an
animated explanation of rotational symmetry. Show visuals
of shapes being rotated around their center points and
highlight the degrees needed for a complete repeat. Explain
the concept of "order of rotational symmetry" as the number
of times a shape repeats itself within a full 360° rotation

. Group work: Divide students into small groups and give

Activity

each group a set of different shapes. Challenge them to sort
the shapes based on their order of rotational

symmetry, encouraging them to explain their reasoning and
compare their findings

Independent work: The teacher asks the students to solve

questions from the book independently.

Conclusion: Ask students to share their favorite activity and
what they learned about rotational symmetry. Have them
reflect on the difference between rotational and line
symmetry and brainstorm ways to explain the concept to
others
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Time: 2 Lesson Title: Plan and elevations
lessons
Curriculum
framework o 7G.S8 :
code Visualize and represent front, side and top view of 3D shapes.
Vocabulary plan/ elevation
Le?ming Students will be able to solve problems involving plan and elevation
Objectives
Students will be able to use Google Bard as a tool to visualize
Google bard ) i : :
e and explore three-dimensional structures from two-dimensional
objective i
representations
Skills Group work - communication skills —problem-solving
Introduction: Show pictures of familiar buildings or
structures. Ask students to identify different features they can
see from different viewpoints (front, side, top). Introduce the
terms "plan” and "elevation" as two-dimensional
representations of a three-dimensional object
Use Google Bard to generate animated demonstrations of
plans and elevations. lllustrate how different views
(top, front, side) translate into corresponding
drawings, highlighting key elements like
dimensions, angles, and relationships between features.
o encourage the students to use Bard as a resource for
Activity

additional explanations or hints as students work through the
problems.

Group work: Provide students with worksheets containing
various architectural plans and elevations. Challenge them to
match each plan with its corresponding elevation, analyzing
dimensions and features to find the correct pair. Discuss how
each view provides different information and how they
complement each other Independent work: The teacher asks
the students to solve questions from the book independently.
Conclusion: The teacher revises the vocabulary, and gives a

guestion to be solved as a formative assessment.
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