CONCEPT: SCIENTIFIC METHOD

e Question: How can you trust the information that you learn from your textbook?

o You can trust it because the info in your textbook has been subject to the method.
e Scientific Method: a procedure used to questions, ideas, & scientific knowledge.
o Scientific method starts with an &a
7 Peer Review & Publish Accept Reject 1 Make an Observation
Publish primary literature. Desk lamp does not work.
6 Draw Conclusions 2 Ask a Question
Should we accept or reject the hypothesis? Why doesn't the lamp work?
5 Collect & Interpret 3 Formulate & make Prediction
See if lamp works. Bulb is loose & just needs to be screwed in tightly.

4 Design & Conduct
Screw light bulb in tighter.

Predictions, Hypotheses, & Theories

° : an expected outcome of an event that can either be correct or incorrect.
0 Predictions only address the answer to will happen?”
° : a proposed & testable explanation for an observation.
0 Hypotheses address the answers to “what will happen?” & * it will happen?”
o Therefore, a good hypothesis a prediction.
° : a testable & hypothesis of many observations, supported by a large body of evidence.
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Motorcycle stopped working because

Questlon Motorcycle will start ff you add gas. : it ran out of gas, soifyouadd gas, | , motorcyces stop worki workmg when
Why doesn't the motocycle start? ; it will work again. : they run OL::] Z:n gta(;swsoc: kagdg:g gas allows
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o Technically, hypotheses & theories can never be proven correct, but they can be falsified (proven incorrect).



CONCEPT: SCIENTIFIC METHOD
EXAMPLE: A scientist observed a new phenomenon and wonders how it happens. What is the next step in their study?

a) Observe. b) Experiment. c) Design experiment. d) Peer review. e) Hypothesize.

PRACTICE: Which of the following shows the best order of steps of the scientific method?
a) Observation — Data Analysis — Hypothesis — Conclusion — Peer Review & Publish — Experiment.
b)
c) Observation — Hypothesis — Experiment — Data Analysis — Conclusion — Peer Review & Publish.
d)

Observation — Hypothesis — Experiment — Peer Review & Publish — Analysis — Conclusion.

Experiment — Hypothesis — Observation — Data Analysis — Conclusion — Peer Review & Publish.
PRACTICE: A scientist observes that even after sterilizing a broth, cells reappear in the broth over time. The scientist then
asks: “Why do cells reappear in the broth after sterilization?” and designs/conducts an experiment. Considering this,

appropriately label each of the following blanks as either a “prediction, hypothesis or theory.”

: Cells will only appear in the broth exposed to a source of preexisting cells.

: Cells appear only when preexisting cells grow & divide; therefore, cells only appear in exposed broths.

: All organisms consist of cells & all cells come from preexisting cells.

Basic Theories of Biology

eThere are basic theories of biology:
~
Theory Concept
1 All organisms are made of cells, & all cells come from preexisting cells. (, = *
2 All organisms maintain a relatively consistent internal environment. eh
3 All organisms evolved from a single common ancestor. a (‘ f Ak
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PRACTICE: Which of the following statements about the cell theory is false?
a) Allliving organisms are made of cells. b) All cells arise spontaneously.
c) Cells are the basic structural & functional unit of life. d) All cells arise from preexisting cells.



