
Welcome to 
Biology

Wednesday
9/1/21

Phones away and 
things out of ears 

please -
Masks covering face 

holes
Thank you!!



Daily Agenda
1. Quick Review – Practice 

with the Controlled 

Experiment

2. Unit 1: Science and the 

Experiment

Lecture Notes

Check Grades On Line!!
Advisory Period!!



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



There are therefore two forms of any hypothesis.                                                                         
Both forms would be tested with the                                                                                          
same experiment…

The IV causes/influences the DV 
The IV does not cause/influence the DV

Does a certain drug help a person recover from                              
viral infection?

A certain drug does help a person                                                                                                          
IV recover from viral infection.

DV

A certain drug does not help a person                                                                                                  
IV recover from viral infection.

DV



1. Write two hypothesis statements for our experiment.

Artemia sanfriscana can hatch and survive without saltwater.

OR

Artemia sanfriscana cannot hatch and survive without saltwater.

*No “I think”
No “because”



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



Because a CE investigates cause and effect, these conditions have   
specific titles

The “cause” is called the independent variable
The “effect” is called the dependent variable

Any condition 
(temperature, light, 
amount, etc.) 
within an 
investigation is 
called a 

“variable”.



In a CE the scientist sets up two groups to clearly show whether the IV 
influences the DV

The Experimental Group =                                                                                                
the group wherein the IV                                                                                                     
is added or manipulated

The Control Group =                                                                                                                   
the group wherein the IV                                                                                                     
is not added or manipulated***

**CG often the “normal” situation
- without drug
- without fertilizer

“Normal” = “baseline”



2. What is the independent variable? Why is it the IV?

The independent variable is the “type of water”.

This is the IV because it is the suspected cause.

This is the IV because it is the thing that the scientist changes in 
the experimental group.



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



3. What is the dependent variable? Why is it the DV?

The dependent variable is the hatching and surviving of Artemia 
sanfriscana.

This is the DV because it is the suspected effect.

This is the DV because it is the thing the scientist observes in both 
groups to see how it responds to the IV.



In a CE the scientist sets up two groups to clearly show whether the IV 
influences the DV

The Experimental Group =                                                                                                
the group wherein the IV                                                                                                     
is added or manipulated

The Control Group =                                                                                                                   
the group wherein the IV                                                                                                     
is not added or manipulated***

**CG often the “normal” situation
- without drug
- without fertilizer

“Normal” = “baseline”



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



4. What is the control group? Why is it the CG?

The control group would be the eggs in saltwater.

This is the control group because it is the normal condition for 
Artemia sanfriscana.

This is the control group because the scientist has not 
manipulated the IV. 



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



5. What is the experimental group? Why is it the EG?

The experimental group would be the eggs in freshwater.
This is the experimental group because the scientist has 

manipulated the IV. 



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



Controlled variables
Any part of the experiment 

that is not the IV or DV is 
called a controlled 
variable.

Examples are typically 
temperature, lighting, 
volume, etc. 



Because these conditions 
may affect the response 
of the DV, they are kept 
the same in both the 
experimental and control 
groups (they are 
controlled).

So CVs are parts of the 
experiment that are 
purposefully kept the 
same in each group by 
the scientist.

The amount of water given will not affect the fraction 
of seeds that sprout

Controlled variables??



6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

Temperature, light exposure, liquid volume and many 
more.

If a variable besides the independent variable differs in 
the two groups, it might influence the DV.

This would make it impossible to know if a change in the 
DV is due to a change in the IV, or whether the DV 
change is due to the other, differing variable. 

**Amount of salt; kind of salt; etc. - are these controlled variables?



“Practice with the Controlled Experiment” 8/26/21

Does Artemia sanfriscana require saltwater to hatch and survive?

1. Write two hypothesis statements for our experiment.

2. What is the independent variable? Why is it the IV?

3. What is the dependent variable? Why is it the DV?

4. What is the control group? Why is it the CG?

5. What is the experimental group? Why is it the EG?

6. Describe three controlled variables that are important in this 
experiment. Why are controlled variables kept the same in 
each group?

7. Which of the two data types did we collect in this lab? Explain.



Data - information regarding how the DV 
did or did not respond to changes in the IV

can be…
Quantitative – typically involves 

measurement with a tool or counting
What tools are used to obtain 

quantitative data?
What are some units of 

qualitative data?

Qualitative – observations with “naked” 
senses 

What senses are used?
What are some qualities we might 

sense?

Unit 1: Science and the Controlled Experiment continued 8/16/21
A few more details about the CE…



7. Which of the two data types did we collect in this lab? Explain.

We collected qualitative data. Although we did conclude 
that there were more living shrimp in the saltwater 
versus the freshwater cup, we did not actually 
count, so the assessment was collected with our 
“naked” senses.





Unit 1: Science and the Experiment continued 9/1/21

The Scientific Method = series of steps that investigates a cause/effect question...

1. An observation or other acquired knowledge leads to a question.

2. Research is conducted to understand what is known of the system in question.

3. A hypothesis is stated; An experiment tests the hypothesis, producing data.

4. The data is analyzed; does it/does it not support the hypothesis?

5. The experiment and conclusions are peer reviewed.
Peer-review = evaluation of work by a committee of qualified experts in the field

6. Work is made public, possibly leading to new questions and a repeat of the process.



This process eventually leads to 
accepted science “facts”, or how 
we understand the physical 
universe

➢ Any “fact” could be reevaluated if 
new information seems to 
contradict what is already 
“known”

➢ Sometimes conclusions become 
Laws or Theories



Scientific Law – the way fundamental things always behave
- gases, gravity, heat or planets

Laws of the Universe!!! 

Law of Thermodynamics (Heat) 
Boyle’s Gas Law 
Laws of Motion 



Scientific Theory - explanation of systems that are too complex or in 
other ways cannot be easily witnessed

Big Bang Theory (explains expanding universe)
Theory of Plate Tectonics (explains the movement of the continents) 
Theory of Natural Selection (explains evolution) 



Please note that in common usage 
the word “theory” implies a great 
deal of uncertainty…

A Scientific Theory has been supported by overwhelming evidence

But when used 
in science in a 
formal title
with a capital 
“T”, Theory 
implies a great 
deal of 
certainty 




