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What is Science?
The goal of science is to investigate 

and understand the natural world, to 

explain events in the natural world, and 

to use those explanations to make 

useful predictions.

1.  Science deals only 

with the natural world.

2.  Scientists: 
collect and organize 

information in a careful, 

orderly way, looking for 

patterns and connections 

between events.

3.  Scientists propose 

___________ that can 

be ______ by 

examining evidence.

explanations

tested

4.  Science is an organized way 

of using evidence to learn about 

the natural world. 
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The Scientific 

Method involves a 

series of steps that 

are used to 

investigate a 

natural 

occurrence. 
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We shall take a 

closer look at 

these steps and 

the terminology 

you will need to 

understand before 

you start a 

science project.



Page 6

Purpose/Question

Observation/Research

Formulate a Hypothesis

Experiment

Collect and Analyze Results

Conclusion
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Steps of the 

Scientific Method

1. Purpose/Question: Develop a 

question or problem that can 

be solved through 

experimentation. What do you 

want to learn?
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Scientific vs. Non-scientific 

Questions
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What is a scientific question?

ÅScientific questions are those we can 

disprove by experiment (testing).
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Examples of Scientific Questions

ÅDoes Pepsi have more carbonation than 

Coke?

ÅWhat is the effect of cigarette smoke on 

lung cancer?

ÅWhat is the effect of adding fertilizer to 

grass have on the greenness of the grass?
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What is a non-scientific question?

ÅNon-scientific questions are those we canôt 

disprove or prove by experiment (testing).
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Examples of Non-Scientific 

Questions

ÅDid Abraham Lincoln think blue was a 

terrible color? 

ÅIs cigarette smoke gross?
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Practice:  Scientific Question or Not?

Why is blue the best color in the world?

What is the effect of cigarette smoke on lungs?

Did the grass turn brown because it needs fertilizer?

What is the effect of studying time on test grades?

Yes!

Yes!

No!

No!Why is basketball a boring sport?

Yes!
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Now letôs create our 

Question/Purpose for our Paper 

Towel Experiment!
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Steps of the 

Scientific Method

2. Observation/Research: Make 

observations and research 

your topic of interest. Find out 

as much about your topic as 

you can.
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How is Science Done?

Science begins with 

an ___________.  

This is the process of 

gathering information 

about events or 

processes in a careful, 

orderly way.

observation

Data is the information gathered from making 

observations.
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Letôs Research Some 

information on our Paper Towel 

Brands!
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There are two types of data:

Quantitative data are: Numbers are 

obtained by counting 

or measuring. 

Qualitative data are:
descriptions 

that involve 

characteristics 

that cannot be 

counted.
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Letôs make observations about our paper 

towels and write down some quantitative and 

qualitative data: 

Quantitative: 

Qualitative: 
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Steps of the 

Scientific Method

3. Formulate a Hypothesis: 

Predict a possible answer to 

the problem or question.

Example:Ifééé., thenééé..
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A hypothesis is a 
scientific explanation 

for a set of 
observations.

A hypothesis must be 
stated in a way that 
makes it ñtestableò.  

The hypothesis is just 
a possible answer to a 
question, and it must 
be thoroughly tested.
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How do you create an if/then hypothesis statement? 

Experiment Hypothesis Statement

Does fertilizer make a plant 

grow bigger?

Plants need many types of 

nutrients to grow. Fertilizer 

adds those nutrients to the 

soil, thus allowing plants to 

grow more.

If I add fertilizer to the soil 

of some tomato seedlings, 

but not others, then the 

seedlings that got fertilizer 

will grow taller and have 

more leaves than the non-

fertilized ones.

Is a classroom noisier 

when the teacher leaves 

the room?

Teachers have rules about 

when to talk in the 

classroom. If they leave the 

classroom, the students 

feel free to break the rules 

and talk more, making the 

room nosier.

If I measure the noise level 

in a classroom when a 

teacher is in it and when 

she leaves the room, then I 

will see that the noise level 

is higher when my teacher 

is not in my classroom.
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Letôs create an if/then 

hypothesis statement for our 

experiment!
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Letôs do a quick review at 

making Observations 

and making a 

Hypothesiséé.
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Step 1: 

Observation / Asking a 

Question

Step 2:  Form a Hypothesis

A problem or a question 
must first be identified.  

How much water can a root 

hair absorb?  

Why does a plant stem bend 

toward the light?  

What effect does 

temperature have on heart 

rate?

Hypothesis
A possible explanation 

to the question or 

problem. 

It is simply a prediction and has 

not yet been proven or disproven.  

It must be stated in a 

way that is testable.  

A statement is 

considered ñtestableò 

if evidence can be 

collected that either 

does or does not 

support it.
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Steps of the 

Scientific Method

4. Experiment: Design a test to 

confirm or disprove your 

hypothesis.

Develop and follow a procedure.

Include a detailed materials list.
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Step 3:  Designing a Controlled 

Experiment

1.  The factors in an experiment that can be changed are called 

variables. Some example of variables would be:  changing the 

temperature, the amount of light present, time, concentration of 

solutions used.

2.  A controlled experiment works with one variable at a time.  If 

several variables were changed at the same time, the scientist 

would not know which variable was responsible for the observed 

results.

3.  In a ñcontrolled experimentòonly one variable is changed at a time.  All other variables should be 

unchanged or ñcontrolledò.

4.  An experiment is based on the comparison between a ____________ with an 

________________.

control group
experimental group

a)  These two groups are identical except for one factor.

b)  The control group serves as the comparison.  It is the same as 

the experiment group, except that the one variable that is 

being tested is removed.

c)  The experimental group shows the effect of the variable that is 

being tested.
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Example: In order to test the 

effectiveness of a new vaccine, 50 
volunteers are selected and divided 

into two groups.  One group will be 

the control group and the other will be 
the experimental group.  Both groups 

are given a pill to take that is identical 

in size, shape, color and texture.  

Describe the control group.

Describe the experimental group.

What variables are kept constant? 

What variable is being changed? 

Even though the volunteers are given 

identical looking pills, the control group will 

not actually receive the vaccine.

This group will receive the vaccine.

The size, shape, color, and texture of 

the pill.

Whether or not the pill contains the 

vaccine.
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There are two variables in an experiment:

a) The independent 
variable is the 

variable that is 

deliberately 
changed by the 

scientist.

b) The dependent variable is the 
one observed during the 

experiment.  The dependent 

variable is the data we collect 
during the experiment.  This 

data is collected as a result of 

changing the independent 
variable.

c) In the above 

example, what is the 

independent 

variable?  
It is the addition of the 
vaccine to the pills 

that were given to the 

volunteers.

d) In the above 

example, what is 

the dependent 

variable? 

The observed 

health of the people 

receiving the pills.
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Letôs practice determining 

independent vs. dependent 

variables!

https://www.quia.com/quiz/1623

10.html

https://www.quia.com/quiz/162310.html
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Meters, Liters, and Grams
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Measuring:

Meters, Liters, and Grams,

Oh My!
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In ancient times, there was confusion 

about how to measure things.
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When people tried to measure using the 

parts of their body they discovered that 

people arenôt built the same.  Not everyone 

has the same foot size, arm size, hand size, 

etc.
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To measure weight people tried 

using stones.

But what problem does this pose?



Page 36

Stones come in different sizes.
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And the same confusion arose when 

trying to find the volume of a container.

How many seeds does this container hold?

Again, it depends on the size of the seed.
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Eventually people began to use the 

same ruler.  Now a foot was a foot 

whether you lived in Eastonesia or 

Westlovakia.

Above is a sample of the ruler we use today in the US, we 
use units like inches, feet, yards and miles for measuring 
length and distance.
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To measure weight people started 

using a system of pounds, ounces, 

and tons


