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istics of Lif

I can identify examples of the characteristics of life.
| can generate examples for the characteristics of life.
| can differentiate between living and non-living.
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ALL the characteristics of life.
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What is Science?

The Goal of Science

1) deals onlywiththe ___ Nlatural world

2) to collect and gﬁqni 2L information

3) propose explanations that'can be testeq !

_S_C_'Le_me — using evidence to learn about the natural world; a body of
knowledge

Science begins with _O_bﬁ_eﬂa"’n an — often taking data on what you see, hear or smell

( ia:‘;g — the information gathered from observations
bt e data = numbers
fclﬁh’fﬂ £ ye data = descriptive

I n&;chC e — a logical interpretation based on prior knowledge or
experience (Ex. You see a window broken and a baseball on the fioor next to the shattered glass. You

can -infer- that a baseball broke your window)

// NOJ '//)AS" i.S — a proposed scientific explanation. This statement
able and can be confirmed with experimentation or further observation. You predict the outcome
of your experiment using an if-then statement that shows what you expect to see as a result of an
experiment or observation

(Ex. If fertilizer makes a plant grow faster, then seedlings planted with fertilizer will be taller than the
ones planted without fertilizer)

Common Steps of a Scientific Method

1) Observe
2) Define Problem/Question
3) Research/Gather information
4) Form a hypothesis
5) Design a controlled experiment to test hypothesis
e variable — the variable that is deliberately changed (usually on x-axis)
dependen 4~ variable - the variable that is observed/measured (usually on y-axis)

6) Gather and analyze data
7) Draw a conclusion
8) Reflect & repeat



The Scientific Method in Action

Suppose you observed that a cricket outside your window seems to be chirping every night, but some nights it
chirps faster than others. A friend of yours told you once that you can use the sound of a cricket chirp to tell the
temperature. Curious, you decide to design an experiment. First you must create a hypothesis; here are some
examples of possible hypotheses:

The frequency of cricket chirps will change as the temperature changes.
As the temperature decreases, a cricket will chirp fewer times.

Either hypothesis will work, the important thing is that you can -test- the hypothesis by doing an experiment which
will confirm or deny the statement.

To set up the experiment, you go out to your yard and capture a few crickets. You bring them inside and place
them in a container. But wait, if you have a bunch of crickets together, what if they chirp based on how many
crickets there are nearby. The goal in designing an experiment is to eliminate all the variables except the one you
are testing. This means all your cricket subject must be housed in the same environment (same lighting, same
Jfood, same water..etc). Okay, so you get that set up and take the temperature of your room. Now you must wait
Sor the crickets to start chirping. You count how many times the cricket chirps for a 5 minute period.

Now you have to compare that number with the chirps that occur at different temperatures. You may use a heating
pad, or ice or any other way to lower or raise their temperature. You would then take data for 5 minutes at the
new temperature.

In your experiment, the INDEPENDENT VARIABLE is the thing you changed — the temperature.
The DEPENDENT VARIABLE is what you are measuring that happens as a result of that change - the number

of chirps.

The CONTROL GROUP isn’t obvious in this case — but you can consider your original (room temperature) data
as your control, and the other temperatures your experimental data.

After you have taken data, you can then draw a conclusion about whether your hypothesis is accepted (correct)
or denied (incorrect).

http//www.biologycorner.conmylesson-plans/scientific-method/scientific-method/



Guided Notes - Characteristics of Science
e | can distinguish between science and pseudoscience.
e | can critique the validity of scientific data.
e |can identify reliable sources for peer review and research.

Scientific claims can be '+ as ‘/’t’CL and _ﬁgpﬁg#ﬂl

Pseudoscience are opinions that cannot be ')tf’LS‘ 7‘#’0/

Desaiption

Science

Pseudoscience

1. Studying genes and inheritance

2. Forecasting personality by reading bumps on the head

A

3. Observing interactions of organisms in the environment

4. Peers reviewing investigations and experiments

5. Telling the future by reading lines on the palms

6. Forming untestable hypotheses based on nonscientific literature

X
X

7. Forming testable hypotheses based on observations and questions

8. Communicating experimental findings and offering data for peer review

X%

Hypotheses can be ‘ft’.S ft'd using experimentation.

Experiments can be _/CﬂCQ 7‘(’ d
Data and results may ,Sgﬁp,aac ﬁ or___ [/ 6 / t’C‘?L

A hypothesis with much repeated support is called a j/'/)f’a/ y

a hypothesis.

Facts of nature are known as / GedS

More questions can be generated from the results/data from an experiment. Often,

’Df’ef review can provide validity.

Challenges to theories occur and ___ 7270/ [aggﬁ testing can resuilt.







Guided Notes - Scientific Inquiry
e |can generate a question to be answered using scientific inquiry.

e |can develop a hypothesis to be tested.
e |candesign and conduct a controlled experiment.
e | can identify the independent and dependent variables in an experiment.
e | can identify weaknesses in experimental design.
Scientific inquiry begins with ﬂbSEK VQ'IL;' onN . ltinvolves asking questions and

processing information.

Combining what you know to what you have learned in a logical way is called an
Inference.

Biologists and other scientist use processes to gather information and answer questions called

Scientitic  methad es

Basics Steps Used in Scientific Methods

Observe am unexplained
phenomenon.

Callect mforrnation.
Make cbservaticns.
Ask questions.
Use price knowledge.
Rewview related research. |

[ Form a hypathesis. )
Design an expeniment
to test the chosen hypotheds.

Conduct an experiment
and recard the data.

Compare
[ 3ctua results ] expeciad results J
| |
Repeat axpesiment
many times until results . Refine and test an
are comsistent. Draw a condusien. hemate hypathesis.

Hypathesis is suppmed.) [Hypomesis is not supported.

Experiments must be (‘0”)7"’0 //(Q/ and have onlyone _\/Qri Qb/f’




Identify the parts of the experiment described in the table below.

Experiment: A biologist gives a new kind of food to a group of
dogs and compares the weight gain of these dogs over time to a
group of similar dogs that do not receive the new food.

Experimental group:
0?5‘5 with WEW Faadjircn

Control group:
D{j.s /VoT réce; w'ry new Food

Independent variable:
Wew Fooq

Dependent variable:

wejght jm'n

Data from experiments can be ;zg[t -/g tive. based on observation or data can
be measured called y?f/ao itat/ve :

The SISystem International uses the /e £rs C system to record numerical data.




Guided Notes - Data, Tables & Graphs

e |can create data tables and graphs.
e |can analyze data.

TIPS for creating a quality graph.

Label axes (x,y), Descriptive title, units on axes,

Scales on axes of e val vnitS

Bar Graph vs Line Graph

U.S‘Fn/ fo

offen used to show trends.

Show Comparisens.  Typicg// y time i3 on 7Ae x-axis

Using the data table below, create a graph.

Nomber of Gtiztly Bears
in Par¥h X From d001-3a0S

——

a0+
Grizzly Bears
in Park X 200 T
Year |Quantity M‘gfe r 150+
2001 195 Gritely o |
2002 190 Bears L
2003 184 a1
2004 164 #
2005 158
Variables: independent Ye_a )
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Time/ Years

dependent_Myméber of (Er[zz/med

Analyze the data below.
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