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Purpose of the Session

A Distinguish between observations and inferences and
explain the roles of each in the scientific process

A Identify and discuss common misconceptions in the
nature of science and evolution

A Discuss characteristics of the scientific process
particularly related to evolution




Observations and Inferences

Discuss the following questions at your table
. What 1s an inference?
. What is an observation?

. What are some of the difference between inferences and
observations?

. How do observations advance scientific knowledge?

. How do inferences advance scientific knowledge?




Bouncing Raisins

A SC.2.N.1.5 Distinguish between empirical observation
(what you see, hear, feel, smell, or taste) and ideas or
inferences (what you think)

A SC.4.N.1.6 Keep records that describe observations made,
carefully distinguishing actual observations from ideas
and inferences about the observations

A SC.5.N.1.6 Recognize and explain the difference between
personal opinion/interpretation and verified observation

A SC.912.N.1.6 Describe how scientific inferences are
drawn from scientific observations and provide examples
from the content being studied




Bouncing Raisins

Use worksheet to record six statements about the scenario.

Indicate whether each statement 1s an observation or an
inference

Be sure that you have at least four observations

Trade papers with another table. Use notepaper to make
comments or ask questions. Reflect on the similarities and
difference between tables in terms of observations and
inferences.

Return papers to authors

If time permits, work on extension



http://www.youtube.com/watch?v=jo4w_7-1cv0

Observations and Inferences

Discuss the following questions at your table
. What 1s an inference?
. What is an observation?

. What are some of the difference between inferences and
observations?

. How do observations advance scientific knowledge?

. How do inferences advance scientific knowledge?




The Great Fossil Find

Objectives

A SC.6.N.1.4 Discuss, compare, and negotiate
methods used, results obtained, and explanations
among groups of students conducting the same
investigation.

A SC.6.N.1.5 Recognize that science involves
creativity, not just in designing experiments, but also
in creating explanations that fit evidence

A SC.6.N.2.2 Explain that scientific knowledge is
durable because it is open to change as new evidence
or interpretations are encountered




The Great Fossil Find

Procedure

A You will work in groups of 2-3 paleontologists.
A Each individual has a worksheet

A Each group has a data table, a journal from a fossil
dig, and a fossil dig site (envelope).

A Follow the journal, recording in the data table.

A When you group gets to the library and needs the
Skeletal Resource Manual, let us know.




The Great Fossil Find

Discussion

What did your group determine the organism to be?

What were your observations and what were your inferences?
What influenced your conclusions?

What additional data would you collect?

What features of the nature of science are exemplified in The Great
Fossil Find?

Is it possible for scientists to do studies about things that happened
millions of years ago? Explain.

You can find The Great Fossil Find resource on floridastandards.org on
the benchmark pages of appropriate benchmarks




Reflection

A Explain the difference between an experiment and
other types of scientific investigation, and explain
the relative benefits and limitations of each

(SC.6.N.1.3)




Debate: What Caused the
ExtinctionBy Alvarez,
Asaro, and Courtillot,
Scientific American
October, 1990, 76-92.

Using evidence to support
and refute alternative
explanations.




How do we know what we
know?




Radius of the Earth

Radius of Earth = 6.3781 x 103 km




Eratosthenes
(276-196 BC)

Obelisk in Alexandria Well in Syene

Angles A,B,C, & D
are all equal.

Difference in latinde (angle B) = Sun zenith angle (angle C)




Mass of the Earth

mass of Earth =

5.9742 x 1044 kilograms




Universal Law of Gravitation




Henry Cavendish
1731 - 1810




Atoms are Mainly Empty
Space
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Common Misconceptions about
Evolution and the Nature of Science

Misconception

Experimentation is a
method of producing a
desired outcome

Concept

Experimentation is a
method of testing ideas

Reference: American Association for the Advancement of Science 8 Project 2061 Benchmarks Research Base




Common Misconceptions about
Evolution and the Nature of Science

Misconception Concept

Scientific knowledge 1s Scientific knowledge 1s
fact-based. Answers to tentative and open to
questions are either revision as new evidence
oright é or p wrisccongdéred. Multiple

rational explanations for

data can co-exist.

Reference: American Association for the Advancement of Science 8 Project 2061 Benchmarks Research Base




Common Misconceptions about
Evolution and the Nature of Science

Misconception Concept

Individuals adapt Populations adapt over

deliberately generations, inadvertently
Chainsaw! Chainsaw! CHAINSAW!

. v s .
Adaptation doesn't involve trying. Photo from Berkeleyds Undg

Reference: American Association for the Advancement of Science 8 Project 2061 Benchmarks Research Base




Common Misconceptions about
Evolution and the Nature of Science

Misconception

Evolution 1s a theory that

focuses on the origin of
life

Concept

Evolution focuses on how
populations of organisms
change over time

Reference: Berkeley Evolution, October, 2009




Common Misconceptions about
Evolution and the Nature of Science

Misconception

Evolution is random

Concept

Genetic variation occurs
through a seemingly
random process; however,
natural selection 1s not
random

Reference: Berkeley Evolution, October, 2009




Common Misconceptions about
Evolution and the Nature of Science

Misconception Concept

Evol ution 1 9 Bvplutientis@ thaéry, which,
theory 1n science, 1s a well-
substantiated explanation
supported by multiple
sources of evidence

Reference: Berkeley Evolution, October, 2009




