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Dinosaur Scene - Observation and |nference Worlcs]'xcct

A time machine has been invented that travels into the past and takes pictures, sending them to the present. You
are asked to look at one of the pictures and interpret what you see.

O 1. The volcano is erupting. O = Observation
_L 2. The camptosaurus is going to eat the stegosaurus. I = Inference
_L 3. The stegosaurus will run into the water to escape.

_O 4. The camptosaurus is leaving tracks in the ground.

e 5‘. The ground where the camptosaurus is walking is wet.
_O 6. There are plants growing in the water.

_. 7. The camptosaurus is going into the water to eat the plants.
_O 8. There is a tree growing next to the river.

_T 9. The tree looks like a palm tree.

X 10. The climate is warm.

_Q_ 11. The stegosaurus is eating the plant.

_ X 12. The stegosaurus is an herbivore.

O 13. There are bones from a dead animal by the shore.

T 14. The camptosaurus killed the animal.

_(O_15. Some more bones are in the water.

_ X 16. The camptosaurus can’t swim and will drown.

O _17. Lava is corning down the sides of the volcano.

T 18. The camptosaurus has sharp teeth for eating meat.

Reflection 1: How would you define an inference, in your own words?
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Reflection 2: What is the difference between an observation and an inference?
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Reflection 3: Is it alright to change your inference over time? Explain your answer.
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Underline the IV (what is the experimenter changing) and circle the DV Hour __ Date
(what is being measured) and then write your hypothesis inan “If , then” format.

1. Can reading small print cause a
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2. Does the amount of iron in the water affec'r
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3. Ccmbe, increased by increasing the brightness of the light?
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4. Will toddler<@row taller)if they drink more milk?
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5. Will being in the sun too long without sunscreen cause

Hypothesis: __ T ¢ @eo@wa seend oo \loma, e OA Ser  w@Qnoec
_Svwvascuaen Dt Ot caes of SKun Camdts Wall ivcisa S

6. Will fhe(aﬁEles be sweetel) when the tree gets enough water?
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10. Will brushing your teeth for 10 minutes a day
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Hypothesis Worksheet
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Directions: Take the following inferences and turn them into formal hypotheses. Te /™ =

Formal Hypothesis Format:
If Independent variable, then Dependent variable and predictionbecause what you already know (an explantion).

*  Your hypothesis should:
o make sense to anyone who can read it
o be something that can be tested
o answer the Problem

Example: Increased sleep my cause higher grades.

Independent variable:__amount of sleep Dependent variable: _grade percent average

Formal hypothesis:_If the amount of sleep is increased then the grade percent average will increase because sleep
allows students to be alert and focused during class.

1. Chocolate may cause pimples

Independent varigble: __anowne © € croce\ast Dependent variable: _# o€ eywnpgins

Formal hypothesis: _IL__Q&LQMDunB of cAnocelakt gawtr \S vcicaSed
Qv QN wvivywmets o Pivmplrs owv Cnalc gavesaes fact wwi\\_ alsa

et a5 M o

2. Salt in soil may affect plant growth.
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3. Plant growth may be affected by the color of the light.
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4. Bacterial growth may be affected by temperature,
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5. Ultraviolet light may cause skin cancer.
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6. Temperature may cause leaves to change color.
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Qualitative Observations vs. Quantitative Observations Worksheet

3- ANSWER

All of the observations in this worksheet were qualitative; that is, you observed a quality about an object (it
smelled good, it was green, etc.). Another type of observation is quantitative, meaning that it can be described or

measured in concrete numerical terms.

e The following observations are quantitative: There are 30 students in my class. I weigh 98 pounds. I ate a

pound of potatoes.

Determine which of the following statements are quantitative and which are qualitative.

& 1. The cup had a mass of 454 grams.
__B_ 2. The temperature outside is 250° C.
A_ 3. It is warm outside.

_&4. The tree is 30 feet tall.

_\B;S. The building has 25 stories.
_&_6. The building is taller than the tree.
_&_7. The sidewalk is long.

&8. The sidewalk is 100 meters long.

é 9. The race was over quickly.

5 10. The race was over in 10 minutes.

é 11. The petunia had purple petals.

,l > 12. Teddy is 617 tall, Christian is 67 taller than that.

_A'__l 3. The liquid in the beaker was cloudy.

£_14. There was 500 milliliters of water used.

_B_IS. The doughnut shop had a sweet smell
16.

17. ¢ STUDENT CHoICE

18-

For numbers 16-18 above, write your own quantitative and
qualitative observation. You must create one of each and
the remaining is your choice.

(Duaw{’

A. Qualitative

B. Quantitative

Reflection 1: Describe how you can use the
prefixes of the words above to understand what
type of observation you are using.
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|  ASWER KEY - 4

Scientific Method - ControIS and Varial:)lcs

Definition of Key Terms

Control - A part of than experiment that is not changed so it can be compared to the experimental variables.
Variable - Any part of an experiment that can be changed, or manipulated by the scientist.
Independent Variable — The variable of the experiment that is changed, or manipulated by the scientist or
person performing the experiment.

¢ Dependent Variable - The part of the experiment that is affected by the independent variable. Also called
the responding variable as it responds to the change made by the scientist. This is the variable that is
measured. Also compared to the control to see how large the change is.

SpongeBob and his Bikini Bottom pals have been busy doing a little research. Read the description for each
experiment and answer the questions that follows each scenario. Circle the most correct answer.

Scenario 1: Krusty Krabs Breath Mints

Mr. Krabs created a secret ingredient for a breath mint that he thinks will “cure” the bad breath people get from
eating crabby patties at the Krusty Krab. He asked 100 customers with a history of bad breath to try his new breath
mint. He had fifty customers (Group A) eat a breath mint after they finished eating a crabby patty. The other fifty
(Group B) also received a breath mint after they finished the sandwich; however, it was just a regular breath mint
and did not have the secret ingredient. Both groups were told that they were getting the breath mint that would cure
their bad breath. Two hours after eating the crabby patties, thirty customers in Group A and ten customers in
Group B reported having better breath than they normally had after eating crabby patties.

1. Which people are in the control group?
a. Group A roup B
2. What is the variable?

a. The actual breath mint. @1‘ he secret ingredient in the breath mint.
b. The crabby patties. . How many crabby patties eaten.
3. What should Mr. Krabs’ conclusion be?

a. The breath mint with the secret ingredient does reduce breath odor.

b. The breath mint with the secret ingredient reduces breath odor over 50% of
the time.

¢. The breath works, but it is not 100% effective.

li of the above.

Scenario 2: SpongeBob Clean Pants

SpongeBob noticed that his favorite pants were not as clean as they used to be. His friend Sandy told him that he
should try using Clean-O detergent, a new laundry soap she found at Sail-Mart.

SpongeBob made sure to wash one pair of pants in plain water and another pair in water with the Clean-O
detergent. After washing both pairs of pants a total of three times, the pants washed in the Clean-O detergent did
not appear to be any cleaner than the pants washed in plain water.




4. What was the problem SpongeBob wanted to investigate?

s Clean-O detergent effective?
b. Is the length of time the pants are washed important?
c. How does water temperature affect cleaning pants?
d. Does how often I wash my pants affect how clean they are?

5. What is the variable?

a. Water temperature. @_aundry soap
b. Length of wash time. Size of washing tub.

6. What should Sponge Bob’s conclusion be?

a. Clean-O best cleans his pants.

b. Plain water best cleans his pants.

c. Cold water best cleans his pants.
lcan—O is not effective cleaning his pants.

Scenario 3: Squidward’s Symphony

Squidward loves playing his clarinet and believes it attracts more jellyfish than any other instrument he has played.
In order to test his hypothesis Squidward played a song on his clarinet for a total of 5 minutes and counted the
number of jellyfish he saw in his front yard. He played
the song a total of three times on his clarinet and repeated
the experiment using a flute and a guitar. He also
recorded the number of jellyfish he observed when he

|| was not playing an instrument. The results are shown in

| the chart.

[ Number 0 Jell sh/’Instrument j
|

7. What is the
| variable?
a. Number of jellyfish. c. Length the music was played.
Instrument. d. The song he played.

8. What should Squidward’s conclusion be?

a. The clarinet and guitar attracted the same number of jellyfish.
b. The flute attracted more fish than the control (no music).
c. Music attracts more jellyfish than does no music.

All of the above.

Scenario 4: Super Bubbles

Patrick and SpongeBob love to blow bubbles! Patrick found some Super Bubble Soap at Sail-
Mart. The ads claim that Super Bubble Soap will produce bubbles that are twice as big as
bubbles made with regular bubble soap. Patrick and SpongeBob made up two samples of
bubble solution. One sample was made with 5 oz. of Super Bubble Soap and 5 oz. of water,
while the other was made with the same amount of water and 5 oz. of regular bubble soap.
Patrick and SpongeBob used their favorite bubble wands to blow 10 different bubbles and did
their best to measure the diameter of each one. The results are shown in the chart




9. What did the Super Bubble ads claim?

@Super Bubble produces bubbles twice as large as
€

gular bubble soap.

b. Super Bubble makes twice as many bubbles as

regular bubble soap.

¢. Super Bubble bubbles last twice as long as
bubbles made using regular bubble soap.

d. Super Bubble is cheaper than regular bubble
soap.

10. What is the variable?

a. Bubble size.

b. Number of bubbles made.

c. Length of time bubbles last.
ype of bubble solution.

11. What should their conclusion be?
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uper Bubble solution did not produce bubbles twice as large as those made

with regular bubble soap.

b. Regular bubble soap lasts twice as long as Super Bubble.
c. Bubbles made with Super Bubble last twice as long as bubbles made with

regular bubble soap.

d. There was no difference between Super Bubble and regular bubble soap.

Scenario 5: Slimotosis

Sponge Bob notices that his pal Gary is suffering from slimotosis, which occurs when the shell develops a nasty
slime and gives off a horrible odor. His friend Patrick tells him that rubbing seaweed on the shell is the perfect
cure, while Sandy says that drinking Dr. Kelp will be a better cure. Sponge Bob decides to test this cure by rubbing
Gary with seaweed for 1 week and having him drink Dr. Kelp. After a week of treatment, the slime is gone and

Gary’s shell smells better.
12. What was the initial observation?

a. Gary’s shell is dull in color and hard to see.
b. Gary’s shell is glowing in the dark.

ary’s shell has a nasty slime and gives off a horrible odor.

@Both aandb.

. Gary’s shell is developing holes in it.
13. What is the variable?

a. Rubbing seaweed on the shell.
b. Drinking Dr. Kelp.

14. What should Sponge Bob’s conclusion be?

a. Rubbing seaweed cured the slimotosis.
b. Drinking Dr. Kelp cured the slimotosis.

c. Both rubbing seaweed and drinking Dr. Kelp cured the slimotosis.
We cannot determine which cured the slimotosis. The experiment must be re-

done, testing one variable at a time.
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3. Reach a decision based on the analysis of data.

T8, Data which can be measured (length, height, area, volume, weight, speed, time, temperature, etc.).
"N, A test that is done to determine if a hypothesis is correct or not.

R Watch something carefully.

Down

:ﬁ]?ata dealing with descriptions; data is observed (colors, textures, smells, tastes, appearance, beauty, etc.).

~Basic results that may or may not be accurate; or may need further testing.

—4.Your proposed answer to the question or solution to the problem.

~5~Outcome of an experiment.

~Q_Arriving at a conclusion based on your existing knowledge. (Example, seeing a student wearing a sports team
jersey and concluding the student likes that team.)

“X Examine data collected in an experiment to determine what it means.

8 Information collected during an experiment.
9. Something that can be changed.

Word Bank: Each word is only used once.

Analyze, Conclude, Data, Experiment, Hypothesis, Inference, Observe, Qualitative data, Quantitative data,
Results, Tentative, Variable
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Asking Good Scientific Questions

Questions are an essential part of science. What makes a good scientific question is that it can be answered by
direct observations or with scientific tools. Examples of questions that are not scientific are based on values or
opinions like what people believe is right or wrong, or beautiful or ugly.

Scientists may start with 8 broad question such as “Why do people get colds?” Next, they break the question
down into smaller questions: Can you catch a cold from someone else? Is there a relationship between getting
chills and catching a cold? They state the final question in a way that can be answered by investigation or
experiment. A good scientific question is “Does getting chilled cause colds?”

Tlps on Asking Good Scientific Questions
Begin by asking several questions about a topic.
2 Elmml:eqnesuonsthaimnmbemwaedbydxmdobauvanmmbygathenngm
3. Break broad questions into smaller questions that can be investigated one at a time.
4. Word questions in a way that allows them to be answered by an experiment.
Hmmmcgoodwayswbegmmﬁcqtm “What is the relationship between . . . 7* “What
factors cause . .. 7 “What is the effect of . .

Directions:
1. Read each statement | — 10 below and write yes if the topic can be investigated scientifically. Write no if it
cammot be investigated scientifically.

2. Then, for each item to which you answered yes, rewrite the topic on lines below each in the form of a
scientific question.
3. Also answer Question 11 on the back of this sheet.

Statements 1 - 10:

1. Some peopie work better in the morning, and other pegple work better in the afiernoon. . &
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2. Taking something that belongs to another person is wrong.

NO.

3. Snakes travel in pai
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4. Animals behave in strange ways before an earthquake.
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S. People shouldn’t use things unless they can be recycled.
6. Basketball is a better sport than soccer.

NO.

7. You will remember best whatever you read just before you
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10. Trucks use more gasoline than
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Think About It

11. Choose one of the scientific questions you developed in 1-10 above and tell what kind of evidence you
would need to answer the question. How do you think a researcher could collect that evidence?
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