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Preface

Targeting Science Work-textbook Primary 95 is written based on
the B.E. 2560 (A.D. 2017) revised version of Thailand’s Basic Education Core Curriculum B.E. 2551

(A.D. 2008) for the purpose of facilitating the learning of students in Science subject.

With the scientific process and 21* century skills enhancing activities, students will discover
the world of Science and learn to solve various problems in effective ways. In addition, they will have

opportunities to learn and engage with every step of scientific experiments and activities so that

o u
they can apply the knowledge and skills to solve problems in real world context and create

innovative ideas and works.

lllustrations, graphs, )

—_—

=
tables, and other infographics -

contained in each unit help students

to understand the content better and
Indlcgt\qrs encourage them to read and engage
Stating jadiediors*applied in with the activities. The following are

each unit
the features of this

book.

Engaging Question
Engaging students with the lessons

through interesting questions

Learning Outcomes Let’s Try This!

Stating skills or knowledge An activity to get students
that students are expected Resultant Force ready for learning

to achieve from each unit @. A Resultant Force iy v Inour actitis, wh neee / A resultant force s a sum of all forces acting on an object. To

to exert or put forces on objects, get the resultant force, we need to know the magnitudes (sizes) and

‘ e.g. we put force to open and|close \ directions of all the forces. When forces act in the same direction, the

LT doors, and we put force to\grab resultant force is the sum of all the forces. When forces act in opposite

objects. The forces that we &xert directions, the resultant force is the difference between the forces.

can act in the same or in oppoyite
directions, and they can make the Wnat are the Q) @

neracteristcs of
objects move. Al these forces pl CFLBUC‘:;:V:VSC;R

together s called a resultant force

Read and Think Along

Encouraging students to learn

Science Process Skills

Tom, do you need he
U p €nhencing Actity @) Scionce Process Skils

\_ o camy vhm box?

Magnitude Putting Two Forces Together 8

Direction EPIER Ty This! Objectives : 1. To explain how forces act on an abject
acting on an object using a spring scale -
This box.is The kids are p\a\/mg tug-of-war. The kids are glishing a wheelbarrow. Problem ¢ an objoctin the same direction?

s V\Pavg‘ 0 same @ same Hypothesis ©
_,_, diection :
}5, (@ omoste > *
€ == directions - <y

through stories and questions

direction

(O Opposite

B what 1o Prepare

L directions
’ "
o s 1m0 s are o\ a cupponc 1. 2 sets of stands and clamps
P 6 \ 2. A plastic grocery bag with handles
N@ samo LA same 3. 2 hanging spring scales
. direction : .i 'O direction 4. A piece of each: rock, book, water glass, and pencil case.
O Oopposite O
g Q drections . ) Bstep by Step

Wil more people &

> & 1. Work in groups. Put the rock in a plastic bag and hang the bag to the spring
Vocabulary ~ D) | Science Process Skills -®
Listing scientific vocabulary used €nhancing Activity
in each unit Providing opportunities for students to conduct

experiments with the scientific inquiry process



revised version of Thailand’s Basic Education Core
Curriculum B.E.2551 (A.D. 2008) with creative and
helpful illustrations and infographics

what they
activity

Developed based on the B.E. 2560 (A.D. 2017) - Fuel-up Exercise

Exercise to check if students understand

have learned after doing the

@
N exercise

%) A resultant force is the sum of all forces acting on an object.
\)ga the resultant force, we need to know the magnitudes and directior 1 Find the resultant forces and the directions of the objects.
Think H\gher
of all the forces acting on an object. There are three cases: ‘|
« Two forces of the same size acting on the same object in the opposite directions| N 1 Two forces act on an object in the same direction. Force 1 has a magnitude

+ Two or more forces acting on the same object in the same direction © Tl SEED D) 90 (i e =6 The resuttant force ks 10N The resuitant forc
+ The resultant forco is more than zero (resultant force > 0). © TEEAIGE The object moves o the right.

The abject moves 2. left.

of 5 N, and Force 2 has a magnitude of 10 N. Draw a diagram showing
the forces acting on the object. What is the magnitude and direction of
the resultant force?

ol 2

« The abject moves in the same direction as the forces.

3 4
o o on
B . Foce 1 s0N__| : [ Foro2 - 0N The resultant force is
Forca 1 - 20N
—_— ' ; Forca 1.+ Force 2 =_the reulan forca
Foree 230N : : The resulant foros s O.N.__ | The resutant forcf is &.1.
: : The object moves nowhere. | The object moved|to the right SN+ON =N
So, the resultant force is 15 v

2 Read and answer the questions.

Py
¥ o
- ighed two rocks with a spring scale. Firk, he weighed one
Second, he weighed the two rocks &t the same time.
“Then, he wrote down this information.
Resutant force - ON |
-
fesulent orce - 50N Finding the resulant force. Trese o forces wil ?ﬂ\www\ Fock 1 Fook 2 T
Lo e - 00, e
v | oase | zew
. fwes o Fows 1 - Fowe2 = tho resulant forco
I ——— 40N - 40N = ON
' . T2 | The resultant force is equal to zero. The objef 1. What did he get for both times?
g e age) ™, e e s 1 sum of ll orces stng Wil hve, He.got the same arswer for both imes. The ansul fom
the objct. i
alielo > 10.the sum,of the ansuers of the two,rosks yfiched separately. btusen then i 1,200 N, and,

\Force i Foce2 I  Fowe 1 + Force2 = the resuliant force Science Fact 2. What can Bob conclude from the pberiment?

. . 20N + 30N = 50N

—_— ;

e} The ctjct i o e rgnt oy esutant | 5 0 0t of e 15 v atr Mhen tuo foroes are In the same g#fetion, they add up to aive one resulart it, how much force
force of 50 N. force.

The object moves to e rigft

Read and answer the questions.

During Christmas, Santa Claus has 1o~

Two rocks togther 8 reindeers o pul Sleigh B.

‘ 28N 1. If each reindeer exerts a force/of 600 N. Will the resultant force be
different for Sleigh A and Slgfgh B?
They,uil be diferent. The resu

the second time s equ] The resutant force_on_Seigh

Sllgh A s squal 10,6 x 600 = 3600 N.

s equal 1o 8 x 600 = 4,800 N, The diflerence

i will make Sieich 5 1o, nove fostar.

©

If each reindeer in Sleigh B exerts a force of 600 N to start moving

Uid each reindeer in Sleigh A exert to start

moving it?

Ergh ot Si 5220 Nowion Howas ho oo who
(s scovered e theory o graviy. He dlso tudied about
forces and motion of objects.

4 i Isaao New

Ezo /iding addmonal knowledge of Exercise at the end of each lesson to
lmence relevant to each unit enhance thinking skills and to review
what have been learned

- Evaluation Section

Tool for evaluating learning achievement of . O-NeTPrep

students according to the indicators Vel tor wuz

evaluating his/her performance, and getting the s@ent
ready for the O-NET test
Y _ \1:50

)
o = c\aluotion Section Unit

3 Study the picture and answer the questions.

1. 1f two people push the car
1f we want to move the car, we have fo
push it with a force of 80 N. both of them exert equal 1 Lok at the picture, read, and explain about resultant force.
how much force must each pf
exert in order to move the
80N z=50N

This hot air balloon has 8 strings joining the
balloon and the basket. Each string exerts 300 N
to hold up the basket. If only 4 strings are used

O-NET Prep (&

Sligh 5 s 8 reindasrs. f sach exerls 600, & start moving 1, the resulant force
6.6 x 600.= 4,800 N. fo, for Sleigh A with 5 reldeers, ach ore_has (o exert

4490405860 oo o 1,

Activity for evaluating students’
competencies in reading, thinking,
and reasoning through writing

cking each student’s understanding,;§

\

Mudskipper
Mudskippers five in the mangrove forest. They have strong £ iy
side fins. They use their fins to swim in muddy water.

Fishes live both in fresh water and in salt water. They

2. If one person exerts 45 N, for the same hot air balloon, how much force will have 5 kinds of fins: side fin, stomach fin, back fin, bottom
much force will the other pd each string need to exert? (3 points) Neme: oo fin, and tail fin. Fishes use their fins to move in water.
exert in order to move the There_are 8 sirings. each siring. exerts 300 N. So. the Instructions: 1. Each he

GoN-eN-aN ot forse s 200 x 8 = 2,400 N, I there are_enly 4 2. Girle the correct answer for oach quest
3. 1f the number of people pushing the car changes, wil the size of i;;ii::;s oo et s s kst e Frogs are amphivas. They have webbed feet hat
of each person change? : Usail 25 points helps them to move in water.
Yes, it will, If more people push the car, sach person will exert little force tof 1. Why do water hyacinths have =
1. But, f fewer people push the car, each person will exert mere force to m €9 Look at the picture and answer the questions. bulb-like stalks?
1. Draw a diagram to show thq . To store water

1. Do a survey. Find out the activities in which resultant forces are
important to.

2. Draw a diagram(s) on a card paper. Decorate it nicely.

3. Present and discuss your work with the class.

o 3 foe 123
Perfect Your forces acting on the box. b. To lower water loss
21 Century Skills (3 points) . To keep from natural enemy
To be lightweight and float on
Do the activity in groups of 3-4. water
- s i | -

A cactus has neadie-ike loaves
b. Alotus has hollow stems to help
,.m.
IR o o 1 g eyt 0
The studan s abe 1o sst gose 88 & group. (E [ keep sand from its eyes.
e i N

support isefr

2. Wil the box move? Why? (2 points)
‘The.box will move toword Bag 1 since Bag 1 exerts mere foroe on the box than

3. Which has  different relationship to
the others?
. Atiger lives in a forest.
b, Agrasshopper lives in 2 rice fiekd
(©) A sheep eat grass in a grass field.
4. A worm lives in the soll

n implementing knowledge and
enhan \?gﬁ 1° century skills to create works

Making learning experiences

more fun and realistic

= — They live in the North Pole. They have thick fur and a
m lot of fat under their skin. These help them 1o five in very

cold places.

N

Camels live in deserts. They have long eyelashes to keep
dust and sand away from their eyes. They have humps
on their backs to store fat for their energy. Their foot ha
1o toes. They spread when it touches the ground to keep
them from sinking into the sand.

Chickens live on land. They have short and strong claws
¥ for scratching and finding food. They also have a strong
beak for pecking food.
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Learn Like a Scientist

Science is the study of all the things around us. We study the things
around us by using a step-by-step action to find answers to what we want
to know. These actions and steps are called the scientific process.

The scientific process is grouped into 3 types: the scientific method,

the science process skills, and the scientific mind.

Do you know
the traits of a
good scientist?

What is knowledge
seeking?




The Scientific Process

Learning outcomes
» Describe and apply the scientific method in searching for knowledge.

» Describe and apply the various science process skills in searching for knowledge.

\ .
My mom told me Let us find out
hl Wh h
Unl What type Of. erb that kaffir lime scent which one s
can keep mosquitoes b
can chase away efter.
away best?

mosquitoes.

4 A

L)

But lemongrass
smells stronger than
kaffir [ime; it could

chase away
mosquitoes better.

)

J
<
\ )

Did the kids in thls
picture use the scientific
process? How?

Learn Like a Scientist @




The Scientific
Method

To learn like scientists, we
observe the things around us to
help find answers to what we want
to know. This is called the scientific
method. There are 5 steps to it:
ask a question, make a hypothesis,
gather information, study the

information, and draw a conclusion.

Can we find a problem
by observing the things
around us?

[0 &
S Try This!

S

Fill in the blanks using steps of the scientific method.

4 N

1. To grow morning glory, Jake has to

know the right soil to use. So, Jake has to

ask a question

Y,
N

-~

~

2. Mary ...dathers. information about types of

butterflies by reading books, searching the

Internet and observing butterflies with a

Q magnifying glass. )




The scientific method is a way to learn science using steps-by-step
actions. It is important for scientists to learn how to observe and find
answers to the things they want to know. There are 5 steps in this

method:

1 Ask a question

In this step, we ask questions or identify problems from observing

things around us. We should observe carefully, using all five senses.

2 Make a hypothesis

In this step, we guess answers to our questions. We guess from

, what we know.

Gather information

In this step, we find answers to our questions. We observe more,
explore, do experiments, create models, and then write down the

data we get.

Study the information we gathered

In this step, we describe the information we got or try to explain

the meaning of the results we got.

e .
r % 5 Draw a conclusion
4 ; g
b / fv,(' In this step, we make a summary of all the information and results.
y (  > We check if they match the hypothesis we made. This knowledge
| — S is used in our everyday life or used as guide for other studies in

the future.
Learn Like a Scientist | 5



@ The use of the scientific method

Keng and his friends want to know the best type of soil to grow Chinese

kale. Together, they used the scientific method to find the answer as shown:

Step 1 Theyidentifiedthe problem.  Step 2 They made a hypothesis.

What type of soil
can grow Chinese | think Chinese kale grows

kale best? better in loam than clay
and sandy soils.

Sandy sall Loam sail Clay soil

)
.




Step 8 They gathered information.

Keng and his friends did an experiment to gather information. They
planted Chinese kale seeds in 3 plant pots; each pot had a different
soil: clay in Pot 1, loam in Pot 2 and sandy soil in Pot 3. They watered

each pot equally and wrote down how they grow for 25 days.

The Chinese kale in Pot
7 is taller than the ones
in Pot 1 and Pot 3.

Observing the Chinese kales
Day

clay soil loam soil  sandy soil

Step 5 They made a conclusion.

Step 4 They studied the information.

Loam soil is the
best soil for growing
Chinese kale.

| read on the Internet that
Chinese kale is a vegetable
that grows well in loam soil.

Growing Chinese kale
for 25 days

(We saw from our expeﬂmem\
that the Chinese kale in loam
soll is taller than the others

in C|Gg SO” Otﬂd Sandg SOil. ) : Clay Loam Sandy soil

e

A . D
-

)

=T, B - =

== Learn Like a Scientist @
-



The Science

Process Skills

The science process skills are
important when we study science.
When we study things step-by-
step, we can correctly find out the
answers to our questions.
skills show the steps in our thinking
which makes us understand science

better and help us learn well.

_

These

How do science
process skills help us
study science?

Look at the pictures and fill in the blanks using a science process skill.

Nont uses a magnifying glass to study the
petals of a rose.

Nont is observing the rose.

J

Keng uses a ruler to find the height of an
eggplant in his backyard.

Keng is measuring the eggplant.

~

0l
>‘ -
N i C

The sky turned dark, so Kaewsai thought that
it could rain.

Kaewsai was __ predicting  that it could rain.

~

J




The science process skills are tools that scientists use to search

for knowledge, answer questions, and solve problems. There are 14

skills that are sorted into 2 groups:

The 8 basic science process skills

. Using space/time

Organizing data and g _ ,
relationships

* Communicating




The 6 integrated science process skills

Identifying and controlling
variables

making conclusions

%‘\‘

Defining operationally Formulating hypotheses

=%

}%5 Modeling

(Reference: The Manual for The Basic Science Education: Primary Level, The Institute for the Promotion of Teaching Science and Technology,

Ministry of Education, 2018) . \(\J
(2 . o®
.x >v"—’d




1. Organizing data and communicating
When we gather data from experiment, we need to put it into
simple ways for other people to understand it better. This means that

we can share the data using diagrams, charts, tables, graphs, equations,

Oor essays.

@ Organizing data and communicating

Mike searched for information about consumers in a food chain from

different sources. He made a record as follows:
Mike’s record

There are three types of consumers in a food chain. They are herbivores

(e.g. cows, elephants, horses); carnivores (e.g. tigers, lions, falcons); and

omnivores (e.g. dogs, cats, chickens). m

Mike organized his data for easy understanding. \

Elephants

— @ There are 3 types

Horses

of consumers in

(L Omnivores a food chain.
Chickens

Falcons

Learn Like a Scientist @




2. Modeling

This is to create models as a way to explain the things that we
study. We show and describe our results in different ways, e.g. pictures,
graphs, messages, motion pictures, for others to understand it easily.

We also use models to describe or explain how ideas, objects, or

things are linked.

@ Different types of modeling

A model of an aquatic ecosystem A model of a frog’s skeleton

| «et;%ﬁj

A model of the traveling of
sound through a medium




3. Using space/time relationships

This is to find the relationships between one-dimensional (1D),
two-dimensional (2D), and three-dimensional (3D) objects. It is to find
shapes, sizes, positions, and directions of moving objects at different
times.

The space of an object is the space that the object fills up and
has the same shape as the object. The space of an object is given in 3

ways: width, length, and height. There are 2 types of space relationship:

1. Space-space relationship

This is the relationship between the spaces filled by objects.

« A relationship between 2D object and 3D object. This is to find or draw

a 2D and 3D objects, e.g. m

O

Cylindrical Cylinder Circle Rectangle
object (3D drawing) (2D drawing) (2D drawing)
« A relationship between the positions Swimming .
pool Toilet

of two objects. This is to find the
position and direction of an object
when compared to other objects. For

example, Charlie can say that the gym

is to the west of the flag pole.

Charlie S

Learn Like a Scientist @



2. Space-time relationship

This is the relationship between the spaces filled by objects at a

given time.

« A relationship between an object’s position and time. This is to find the
position of a moving object as time goes by. For example, at 6 a.m., the Sun
rises in the East. After 6 hours, the Sun changes its position. It is now right

above Jane’s house at 12 noon.

_______ .12 noon
- =

e A relationship between an object’'s shape and time. This is to find the
changes in the shape or amount of an object as time passes. For example,
when we leave ice cubes at a room temperature for 30 minutes, the ice will

melt and change in size or form.

30 minutes later
Leave some ice at room Ice has changed in size

temperature. and form.



The Scientific Mind

When we learn science using
the scientific process, we will think
like scientists. So, we should use
the scientific method to learn and
answer questions. Also, we have
to use the science process skills
all the time, as this will help us to

know more and think like scientists.

What is a scienfific mind?

z_:;Let’s Try This!

Look at the picture an fill in the blanks using the science process skills.

K \ 1. Who has a scientific mind?

Ploy, Keng, May, and Kaewsai

LGTGUSIGT]QkG Reason: They pay attention and work
: Keng

as a team.

2. Who does not have a scientific mind?

Tom and Nont

Reason: They do not pay attention.

3. What are the traits of a person with

a scientific mind?

They are disciplined and eadger to learn.

Learn Like a Scientist @




A scientific mind is the traits of a person who studies science
through the scientific process. A person with a scientific mind is careful,
eager to learn, honest, patient, responsible, reasonable, curious, work

with others, kind, and open-minded.

@ Characteristics of a person with a scientific mind

Being willing to share
~ knowledge with others

il ﬁ\\ ﬂ:":‘|. ’:“




{GiKnowledgeRStmmany

@ Draw a mind map, a diagram, or summarize what you have learned about the

scientific process.

(Example)

- v
Ask Make Gather Study the Draw a
a question a hypothesis information  information conclusion

t ! I ! J

A scientific mind is the traits

of a person that is gained

by studying science through _./ Organizing data and j
the scientific process. A _.communicating

person with a scientific mind p

is careful, eager to learn, __[Finding the space/time

honest, patient, responsible, \r‘ela’rionship j
curious, works well with others,

kind, and open-minded. ~—+(Modeling
& / j

-
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