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Scientific Method

Involves a series of 
steps that are used 
to investigate a 
natural occurrence. 

SM Video

1.Identify the Problem/State a Question
2.Observation/Research/Gather 

Information
3.Formulate a Hypothesis

4. Design and Carry Out An Experiment
5. Make Observations and Record Data

6.Collect and Analyze Results
7. State a Conclusion

Steps of the 
Scientific Method

1. Identify the Problem/Ask a 
Question: Develop a question or 

problem that can be solved 
through experimentation.

• (Make sure this 
is TESTABLE).
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Steps of the 
Scientific Method

2. Observation/Research/Gather
Information: Make observations 

and research your topic of 
interest.  Books, specialist, 

internet, etc. Taste

Smell

Touch

Hearing 

Sight

Observations
Observations can be qualitative or quantitative.

• Qualitative observations involve characteristics that
cannot be measured, such as color or texture.

Example- I don’t feel well, my forehead is really hot.
Example- There are red birds in that tree.

• Quantitative observations involve numbers.
Example- I have a fever of 102 degrees. 
Example- Two of the red birds are female.

Do you remember the next 
step?

Steps of the 
Scientific Method

3. Formulate and State a Hypothesis: 
Predict a possible answer to the problem 

or question.  

Example: If soil temperatures
rise, then plant growth will 
increase.
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Steps of the 
Scientific Method

4.  Design and Carry Out An 
Experiment: Develop and follow a 

procedure.

Steps of the 
Scientific Method

5. Make Observations and Record 
Data:  Keep a detailed record of 

all observation made.

Steps of the 
Scientific Method

6. Organize and Analyze Data: 
Include tables, graphs, and 
photographs, and written 

observations (depending on 
experiment).

Steps of the 
Scientific Method

7. State a Conclusion: Include a 
statement that accepts or rejects 

the hypothesis.
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Think you can name all 
seven steps?

Do you know the difference 
between the independent and 

dependent variables?

Independent Variable
The independent, or manipulated 

variable, is a factor that’s 
intentionally varied by the 

experimenter.
Ex: John is going to use  25g., 

50g., 100g., 250g., 500g. of sugar 
in his experiment.

Terms to Know:

Dependent Variable

Responding variable, is 
the factor that may 
change as a result of 
changes made in the 
independent 
variable.

Ex: Size of the 
loaf of bread.

Terms to Know:

What you Measure….
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Control Group
• The control group may be a “no 

treatment" or an “experimenter 
selected” group.

• Exposed to the same conditions as the 
experimental group, except for the 
variable being tested.

• Experimental groups are compared too. 

Terms to Know:

Because his 
grandmother always 
used 50g. of sugar in 
her recipe, John is 
going to use that 
amount in his control 
group.

Constants
The constants in an experiment are all 

the factors that the experimenter 
attempts to keep the same. 

Terms to Know:

John’s teacher reminds him to keep all 
other factors the same so that any 
observed changes in the bread can be 
attributed to the variation in the amount of 
sugar.

They might include:
Other ingredients to the bread 
recipe, oven used, rise time, brand 
of ingredients, cooking time, type of 
pan used, air temperature and 
humidity where the bread was 
rising, oven temperature,  age of 
the yeast… 

What are some constants in this experiment?

Trials

Trials refer to replicate 
groups that are exposed to 
the same conditions in an 

experiment.
John is going to test each 

sugar variable 3 times.

Terms to Know:

Scientific theory
• Scientific Theories are based on 
knowledge gained from many 
experiments.

• NOT A GUESS!
• Lots and Lots of FACTS..
• Not yet a law

Terms to Know:
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John watches his grandmother bake bread. He 
ask his grandmother what makes the bread 
rise. She explains that yeast releases a gas as 
it feeds on sugar.

Scientific Method realistic example

John wonders if the 
amount of sugar used in 
the recipe will affect the 
size of the bread loaf?

Problem/Question

John researches the areas of baking and 
fermentation and tries to come up with a way to 
test his question.  He keeps all of his information 
on this topic in a journal.

Scientific Method realistic example

Observation/Research

After talking with his teacher and 
conducting further research, 

he comes up with the 
following:

“If more sugar is added, then the 
bread will rise higher.”

Formulate a Hypothesis

Scientific Method realistic example

John talks with his teacher 
and she gives him ideas 
to help him set up his 

investigation.

Scientific Method realistic example

Experimental Design 
Diagram
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Collect and Analyze Results
John comes up with a 

table he can use to 
record his data.

John gets all his 
materials together 
and carries out his 

experiment.

Size of Baked Bread (LxWxH) cm3

Amt. of 
Sugar (g.)

1 2 3 Average

Size (cm3)

25 768 744 761 758

50 1296 1188 1296 1260

100 1188 1080 1080 1116

250 672 576 588 612

500 432 504 360 432

Size of Bread Loaf (cm3)

Trials

Control group

Collect and Analyze Results
John examines his data 

and notices that his 
control worked the 

best in this 
experiment, but not 
significantly better 
than 100g. of sugar.

Conclusion

John rejects his 
hypothesis, but 

decides to re-test 
using sugar amounts 

between 50g. and 
100g.
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Experiment

Once again, John gathers 
his materials and carries 

out his experiment.
Here are the results.

Size of Baked Bread (LxWxH) cm3

Amt. of 
Sugar (g.)

1 2 3 Average

Size (cm3)

50 1296 1440 1296 1344

60 1404 1296 1440 1380

70 1638 1638 1560 1612

80 1404 1296 1296 1332

90 1080 1200 972 1084

Size of Bread Loaf (cm3)

Trials

Control group

Conclusion

John finds that 70g. of 
sugar produces the 

largest loaf.
His hypothesis is 

accepted.

Communicate the Results

John tells his 
grandmother about 

his findings and 
prepares to present 

his project in Science 
class.
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20 PRACTICE:
1. An ecologist wants to investigate the effects 
of pollution on soybean plants. The scientist 
grows five groups of plants and exposes four 
groups to various pollutants. The fifth group is 
not exposed to any pollution. The ecologist 
observes the condition and growth of all the 
groups of plants over a period of time. 
a) What is the control group?

b) What is the independent variable?

c) What is the dependent variable?

Fifth group

Pollution

Condition and growth

PRACTICE:
2. Tom wanted to test his hypothesis that 
plants grow better at room temperature than in 
cold temperatures. He placed an ivy plant in the 
refrigerator, which had no light source. He also 
placed a spider plant in the window in his room.
a) What is his independent variable?

b) What is his dependent variable?

c) What is wrong with his experiment?

temperature

Growth of plant

To many independent variables:  Temperature, light, type 
of plants, and locations

PRACTICE:
3. Latoya wanted to discover if beans or corn 
would grow best in the soil in her garden. She 
planted beans in a corner under a tree, and 
planted corn in full sunlight. 
a) What is her independent variable?

b) What is her dependent variable?

c) What is wrong with her experiment?

Type of plant

Growth of plant

To many independent variables:  Type 
of plant and amount of sunlight
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PRACTICE:
4.Raul wanted to see if Jiffy Pop or Von’s brand 
of popcorn left fewer unpopped kernels. He 
poured some of each type of popcorn into two 
different types of pans containing oil. He 
popped the corn for three minutes each. He 
then recorded the number of unpopped kernels 
in each pan. 
a) What is his independent variable?

b) What is his dependent variable?

c) What is wrong with his experiment?

Brand of popcorn

Amount of unpopped kernals

Two independent variables:  Brand of popcorn and types of pans

PRACTICE:
5. Ms. Barajas’s biology class is investigating what type 
of music plants respond to the best.  They buy 3 plants 
for their experiment. Taylor Swift will be played for 
plant 1, Jay-Z will be played for plant 2 and plant 3 will 
not “listen” to any music at all. The height of each plant 
will be measured once a day for 5 days. 

a.) What is the control group?

b. What is the independent variable?

c.) What is the dependent variable?

d.) Name three constants in the experiment.

Plant 3

Type of music

Height of plant

Type of plant, soil, water, sunlight, pot, location
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