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Unit Learning Goal: 
Students will be able to describe how the scientific 
process has been used to discover ocean mysteries.  

Daily Learning Goals:  Students will be able to: 

1. explain important reasons for marine exploration.

2. recognize the major branches of Oceanography.

3. identify the steps in the scientific process and societal 
contributions to marine exploration. 



Why do we study the ocean?

 On your paper, think of some reasons why it is 
important for us to study and understand the ocean? 

 We will share these ideas with the class. 



Many Reasons!
Water

Gas 
Exchange

Weather Food Fun



Many Reasons!

Transport Energy Technology Medicine



Marine Science
 the process of discovering the facts, processes, and 

unifying principles that explain the nature of the 
oceans and their associated life forms.

 Marine science consists of four branches of 
oceanography

 Oceanography is the science of recording and 
describing the ocean’s contents and processes.



Four Branches of Oceanography
 Chemical oceanography

 Study of the chemical composition of the ocean.

 Geological oceanography

 Study of the structure and history of the sea floor.

 Physical oceanography

 Study of the ocean’s physical attributes.

 Biological oceanography (Marine biology)

 Study of living organisms and relationships in the ocean.



Think Pair Share:

OCEANOGRAPHY

Chemistry

Geology
Physics

Biology



Integrating the Sciences
 Marine science draws on physical science, life science, 

and Earth and space science

 Physical science is the study of matter and energy 
(chemistry and physics)

 Life science is the study of living things and their 
interactions with their environment (physiology, biology, 
ecology)

 Earth and space science is the study of the physical 
Earth, the solar system, the universe, and their 
interrelationships. (Geology, astronomy, astrophysics)



Cross-Discipline Nature of 
Marine Science

 Because marine science is a broad field, marine 
scientist need more than a formal education in the 
sciences.

 Mathematics

 History

 Technology

 Social sciences

 Literature

 Arts



Marine Science & the Scientific 
Process
 Recall that science is an organized process used 

explore the natural world and is always subject to 
change, thanks to new technology and information. 

 Scientific ideas are open to testing, discussion, and 
revision. 

 Who can recall the steps of the Scientific Process? 



Step 1: 
Observing and Asking Questions

 Scientific investigations begin with observation.

 Observation is the act of noticing and describing events or 
processes in a careful, orderly way.

 Observations lead us to question the natural world.

What questions have YOU had about the ocean? 



Step 2: 
Inferring and Forming a Hypothesis

 An inference is a logical assumption based on what you 
already know.

 Inference, with imagination, can lead to a hypothesis.

 A hypothesis is a possible scientific explanation for a set 
of observations that can be tested in a way that it can be 
supported or rejected.



Step 3: 
Designing Controlled Experiments

 In a controlled experiment, only one variable is changed 
while all other variables stay the same.

 It is important to control variables so you know what is 
producing the change in the experiment.

 A control group in a study is the one that does not receive 
treatment by the researchers and is then used as a 
benchmark to measure how the other tested subjects do.



Example of a Control Group

Experimental Question: Does the color of light affect seaweed growth? 

Question: Which would be the control group? 



Step 4: 
Conducting the Experiment

 This is where scientists actually “do” the experiment.

 Research tools include calculators, computers, probes, 
charts, graphs, notebooks, journals, robots, boats, etc.

Bathythermograph – used to measure temperature in a water column



Step 5:
Collecting and Analyzing Data

 Data is necessary in order to support, refute, or revise 
a hypothesis.

 Data can be either quantitative or qualitative.

 Researchers must be careful to avoid errors & bias in 
data collection and analysis.

 The larger the sample size, the more reliable the results 
of an experiment.

 Accuracy and precision are important in scientific 
investigations.



Step 6: 
Drawing Conclusions & Sharing Results

 Scientists use experimental data to support, refute, or
revise a hypothesis.

 Hypotheses are often not fully supported or refuted based
on one experiment. Instead the data tells scientists if they
are on the right track or not.

 Often hypotheses are reevaluated and revised. A new
experiment is then conducted and more data collected.

 When enough data is collected and the scientist is able to
draw conclusions, they will share their results with their
peers to “double check” their work.



Famous Marine Scientists:

“It is not the strongest of the species that survives, nor the most 
intelligent that survives. It is the one that is the most adaptable 

to change.” ~ Charles Darwin

Charles Darwin (1809 – 1882)

 known for the theory of evolution. 

 Studied coral reefs and island ecology in 
great depth.

 His studies were particularly focused on 
marine invertebrates including plankton 
and barnacles. 



Famous Marine Scientists:

“But man is a part of nature, and a war against nature is 
inevitable a war against himself.” ~ Rachel Carson

Rachel Carson (1907 – 1964)

 Had a Master’s degree in zoology. 

 Was an ichthyologist (fish biologist) and 
studied fish for the US Bureau of Fisheries.

 Writer – evoked environmental awareness 
with her books, especially issues arising 
from pesticides.  



Famous Marine Scientists:

“The sea, the great unifier, is man’s only hope. Now, as never 
before, the old phrase has a literal meaning: we are all in the 

same boat.” ~ Jacques-Yves Cousteau

Jacques-Yves Cousteau (1910-1997)

 French marine biologist & conservationist. 

 Studied aquatic plants and animals.

 Naval officer, scientist, explorer, writer, 
filmmaker, and photographer.

 Taught the world about the ocean.

 Played a part in developing the “Aqua-Lung.”



Famous Marine Scientists:

“With every drop of water you drink, every breath you take, 
you’re connected to the sea.” ~ Sylvia Earle

Sylvia Earle (1935-Present)

 Marine biologist, oceanographer, author 
& lecturer. 

 First female chief scientist of NOAA

 Co-founded Deep Ocean Engineering 
which built the research submarine Deep
Rover.



Famous Marine Scientists:

“"Those of us who love the sea wish everyone would be aware 
of the need to protect the sea." ~ Eugenie Clark

Eugenie Clark (1922-2015)

 Often described as “The Shark Lady.” 

 Main body of research was poisonous fish 
& sharks.  

 One of the first to use scuba gear to 
conduct research. 

 Founded Mote Marine Laboratory.



Marine Science will allow you to incorporate and apply
what you have learned in Earth & Space Science, Biology,
& Chemistry / Physical Science.

In the end of this course, you will have a better
understanding of our ocean planet and be better
prepared to care for it so that you, your children and
grandchildren will be able to enjoy and benefit from it in
ways our parents and grandparents never knew.



Daily Learning Goal Check
On your Learning Goals sheet, rate your 

knowledge of the following: 

Daily Learning Goals:  Students will be able to: 

1. explain important reasons for marine exploration.

2. recognize the major branches of Oceanography.

3. identify the steps in the scientific process and societal 
contributions to marine exploration. 


