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Name ______________________ 

Date_______________________ 

 

1.  Watch the boat racer carefully.  What questions can you ask about it?   

 

 

 

2.  Observe the pictures and video of Nelson, the exploding dropper, 

etc., Listen to the questions Dave discusses.  What do the questions 

have in common?   

 

3.  The _________________________ ________________is a series of 

logical steps used to solve a scientific question. 

 

4.  What do you notice about the object from your backyard? 

 

 

5.  What do you think the object is? 

 

6.  ________________________________ include anything you notice 

using your __________________. 

 

7.  What are some observations you can make about the hat? 

 

 

8.  ________________________________ are ________________________based on an observation. 

 

9.  What inferences can you make after Dave puts the hat on? 

Target 

Observations lead to 

scientific questions.  

Scientific questions are 

answered using a logical 

series of steps we call 

the scientific method. 

Key Words and Phrases 

Scientific method, 

logical, observation, 

inference, science 

1.1 INTRODUCTION 
TO THE SCIENTIFIC 

METHOD 
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10.  Look back at your answer to number 4.  Did you write down anything  

about the tooth that was not an observation?    What observations can you 

add to your list?   

 

 

11.  Was your answer to number 5 an observation or an inference?  

Why? (if you said “It looks like a tooth, that would be an observation) 

 

 

 

12.  What other inferences can you make about the tooth? 

 

 

 

13.  __________________________ lead to scientific questions. 

 

14.  Scientific questions are answered using a logical series of steps we 

call the    _______________________________     

_____________________. 

 

 

 

 

 

 

 

 

 

 

 

Target Practice! 

What does the scientific 

method help us do? 

A.  Make a good 

judgement 

B.  Make a good 

observation 

C.  Answer a scientific 

question 

Give it a 1, 2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this 

again! 

1.1 INTRODUCTION 
TO THE SCIENTIFIC 

METHOD 
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KEY 

 

 

1.  Watch the boat racer carefully.  What questions can you ask about 

it?   

How does the boat move?  What is in the bottle?  What is the boat 

made of?  What happens if I add more drops?  Would this work with 

other substances? 

Etc.,  

 

2.  Observe the pictures and video of Nelson, the exploding dropper, 

etc., Listen to the questions Dave discusses.  What do the questions 

have in common?   

They can be investigated! 

 

3.  The scientific method is a series of logical steps used to solve a 

scientific question. 

 

4.  What do you notice about the object from your backyard? 

It is different shades of brown, rough, seems to have layers or cracks 

 

5.  What do you think the object is?   

Answers will vary. 

 

6. Observations include anything you notice using your senses. 

 

7.  What are some observations you can make about the hat? 

Gray in color, has a bill and a cap, a band on the inside, bill is rough, button on top, Seahawks logo 

 

 

Target 

Observations lead to 

scientific questions.  

Scientific questions are 

answered using a logical 

series of steps we call 

the scientific method. 

Key Words and Phrases 

Scientific method, 

logical, observation, 

inference, science 

 

1.1 INTRODUCTION 
TO THE SCIENTIFIC 

METHOD 
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8.  Inferences are judgements based on an observation. 

9.  What inferences can you make after Dave puts the hat on? 

Dave is a Seahawks fan, Dave found the hat, Dave bought the hat in China 

The key is to base your inference on an observation you make. 

10.  Look back at your answer to number 4.  Did you write down 

anything about the tooth that was not an observation?    What 

observations can you add to your list?   

Answers will vary.   May have said it was a tooth.  Not knowing if it 

really is a tooth or not, this would be an inference.    Saying it “looks 

like a tooth” is an observation.    They might not have included that it 

is flat on one side, has projections on the other. 

11.  Was your answer to number 5 an observation or an inference?  

Why? (if you said “It looks like a tooth, that would be an observation) 

Answers will vary, but you use your senses to make observations.  An 

inference may require asking or further investigation.  You don’t 

know if Dave is a Seahawks fan unless you ask him. 

12.  What other inferences can you make about the tooth? 

The flat side indicates the animal was a plant eater, large size for a 

tooth indicates it came from a big animal. 

13.  Observations lead to scientific questions. 

 

14.  Scientific questions are answered using a logical series of steps we 

call the scientific method. 

 

 

 

 

 

 

 

 

 

Target Practice! 

What does the scientific 

method help us do? 

A.  Make a good 

judgement 

B.  Make a good 

observation 

C.  Answer a scientific 

question 

Give it a 1, 2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this 

again! 

1.1 INTRODUCTION 
TO THE SCIENTIFIC 

METHOD 
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Name ______________________ 

Date_______________________ 

 

1.  How many beakers do you see?  How many were actually 

there?   

 

 

2.  An ________________________ is anything you notice using 

your senses. 

You’ll have to use your imagination for a few of these! 

3.   Use your sense of sight to make an observation of the skull. 

 

4.  Use your sense of hearing to make an observation of the train. 

 

5.   Use your sense of touch to make an observation of Nelson. 

(what does it feel like to pet a dog?) 

 

6.  Use your sense of smell to make an observation about the 

stinky fish or socks. (you may have to use your imagination a bit) 

 

7.  Use your sense of taste to make an observation about the ice cream. (I bet you remember what ice 

cream tastes like) 

 

8.  Why are words like icky, yucky, pretty, ugly not used by scientists when they make observations? 

 

9.    Science is a system for acquiring new knowledge using ________________________ and  

___________________________________. 

10.  ____________________________ include anything you notice using your senses. 

 

Target 

An investigation always 

begins with an observation.  

We use inferences to explain 

our observations.  

Key Words and Phrases 

Observation, inference, 

senses, qualitative 

observation, quantitative 

observation  

1.2 OBSERVATIONS 
AND INFERENCES 
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11.  ________________________ are judgements based on observations. 

 

12.  Fill out the table below. 

Name  Observation  Inference 

track   

hole in wall   

rock in forest   

burned tree   

 

13.  _________________________ observations include  

______________________ or _________________________. 

These include distances, _______________, times and 

_______________. 

14.  ________________________ observations 

___________________ things.  Examples include  

_______________, texture, sound, ___________________ and smell. 

15.  What qualitative and quantitative observations can you make about glurch? 

                     Qualitative Observations                  Quantitative Observations 

 
 
 
 

 

Target Practice 

Which of the following is an 

inference about the bike 

tire? 

A.  The bike tire is round 

B.  Someone stole the bike 

and left the tire. 

C.  The bike tire is locked on 

the rack. 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.2 OBSERVATIONS 
AND INFERENCES 
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KEY 

 

 

1.  How many beakers do you see?  How many were actually 

there?  

 Answers will vary.  There are four. 

 

2.  An observation is anything you notice using your senses. 

You’ll have to use your imagination for a few of these! 

3.   Use your sense of sight to make an observation of the skull. 

It is white, has holes, has cracks 

4.  Use your sense of hearing to make an observation of the train. 

Very loud, gets louder the closer it is, sound is low pitched 

5.   Use your sense of touch to make an observation of Nelson. 

(what does it feel like to pet a dog?) 

Soft, smooth 

6.  Use your sense of smell to make an observation about the 

stinky shoes. (you may have to use your imagination a bit) 

Smells like old socks, musty smell and others.  Be careful of gross, icky., etc., These are opinions. 

7.  Use your sense of taste to make an observation about the ice cream. (I bet you remember what ice 

cream tastes like) 

It’s sweet, tastes like chocolate, may taste somewhat bitter 

It’s hard to describe the taste of chocolate. 

8.  Why are words like icky, yucky,  pretty, ugly not used by scientists when they make observations? 

They are opinions, unclear, mean different things to different people. 

9.    Science is a system for acquiring new knowledge using observations and experiments. 

 

Target 

An investigation always 

begins with an observation.  

We use inferences to explain 

our observations.  

Key Words and Phrases 

Observation, inference, 

senses, qualitative 

observation, quantitative 

observation  

1.2 OBSERVATIONS 
AND INFERENCES 
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10.  Observations include anything you notice using your senses. 

11.  Inferences are judgements based on observations. 

 

12.  Fill out the table below. 

Name  Observation  Inference 
Answers will vary 

track 5 toes, one big mark 
with five small ones 
on one side 

It is a bear track 

hole in wall Not perfectly round, 
opening is rough, not 
cut evenly, about 3 
inches across 

It was made by a 
woodpecker 

rock in forest Gray, about 6 feet or 
2 meters across, 
rounded shape 

It was carried here 
by a glacier 

burned tree Thick bark, dark 
areas on outside,  
large tree with 
smaller trees nearby 

Tree was burned, 
small trees grew 
after the fire.  Small 
trees are 6 – 8 years 
old. 

 

13.  Quantitative observations include  numbers  or 

measurements.  These include distances, weights, times or 

amounts. 

14.  Qualitative observations describe things.  Examples include  

color, texture, sound, taste and smell. 

 

15.  What qualitative and quantitative observations can you make about glurch? 

                     Qualitative Observations                  Quantitative Observations 

This Glurch is pink.  It feels smooth and soft.  It 
has little or no smell.   
 
 
 

On a scale of 1 – 10, Glurch has a hardness of 2. 
Glurch bounces approximately 3 cm when 
dropped from 10 cm.  Glurch stretched 15 cm 
before it breaks.    Numbers and measurements 
are required for quantitative observations 

 

Target Practice 

Which of the following is an 

inference about the bike 

tire? 

A.  The bike tire is round 

B.  Someone stole the bike 

and left the tire. 

C.  The bike tire is locked on 

the rack. 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.2 OBSERVATIONS 
AND INFERENCES 
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Name ______________________ 

Date_______________________ 

 

1.  Here is a picture of Mount Rainier in Washington State.  What 

observations and inferences can you make as we zoom in closer and 

closer? 

 

2.  Look at the pictures of old fashioned technology.  What is the object, 

what does it do and what technology has replaced it? 

 

 

 

 

 

 

3.  Science comes from the word ___________________, which means ______________________ in 

Latin. 

4.  Science is a _________________________ for acquiring new knowledge using observations and 

experiments.   

5.  Science includes the _____________________ we have gained using this system. 

 

Object What does it do? What product do we 
have today that 
does the same 
thing? 

   

   

   

   

   

   

   

Target 

Science is a system for 

acquiring new 

knowledge.   

Technology includes 

products and tools we 

use to solve problems 

Key words and 

Phrases 

science, technology, 

engineer,  Latin, 

system,  innovator 

 

1.3 SCIENCE AND 
TECHNOLOGY 
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 6.  _____________________ includes products and tools we use to solve problems and improve our 

lives. 

 

7.  _____________________________ design and build the tools scientists need to answer scientific 

questions.   

 

8.  Engineers use ______________________ to create new inventions 

and ideas.   

9.  How has technology changed the way we listen to music over the 

years? 

 

 

10. Use of ______________________ allows us to make more detailed 

_______________________ and better inferences. 

11.  An _______________________ may change when new 

_________________________   are made. 

12.  What inferences did you make about what you saw on Mount 

Rainier? 

 

 

13.  What new knowledge could we gain from the New Horizons 

spacecraft and its mission to explore Pluto and its moons? 

 

 

 

 

14.  How has the technology we use to explore the solar system changed over the years?  What can we 

do now that we couldn’t do many years ago? 

 

 

15.  Scientists and engineers are ___________________________.  What is an innovator? 

Target Practice 

We can use drones to help 

rescue swimmers, do aerial 

surveys of crops and test air 

quality.  Drones are 

examples of 

A. science 

B. technology 

C. inferences 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.3 SCIENCE AND 
TECHNOLOGY 
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KEY 

 

 

 

1.  Here is a picture of Mount Rainier in Washington State.  What 

observations and inferences can you make as we zoom in closer and 

closer?    

Observations:  1) White snow, gray rock, green forest, rounded top, 2)  

gray rocks, white, smooth snow, no trees, specks on snow, 3)  less rock, 

more snow, specks larger and in groups or lined up, Camp Muir visible. 

Inferences:  the specks are people, the ones in groups are getting their 

picture taken, it is cold outside, these people are mountain climbers 

2.  Look at the pictures of old fashioned technology.  What is the object, 

what does it do and what technology has replaced it? 

 

 

 

 

 

 

 

 

 

3.  Science comes from the word “scientia”, which means knowledge in Latin. 

4.  Science is a system for acquiring new knowledge using observations and experiments.   

5.  Science includes the knowledge we have gained using this system. 

Object What does it do? What product do we 
have today that 
does the same 
thing? 

telephone Allows us to talk to 
others who are far 
away 

Smartphone 

typewriter For writing notes 
and documents 

Smartphone 

alarm clock Tells time, wakes us 
up at a certain time 

Smartphone 

gramophone Plays music Smartphone 

calculator Adds, multiplies, 
subtracts, and 
divides numbers 

Smartphone 

television Allows us to see 
video presentations 

Smartphone 

camera Takes pictures and 
videos 

Smartphone 

Target 

Science is a system for 

acquiring new 

knowledge.   

Technology includes 

products and tools we 

use to solve problems 

Key words and 

phrases 

science, technology, 

engineer,  Latin, 

system,  innovator 

 

1.3 SCIENCE AND 
TECHNOLOGY 
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 6. Technology  includes products and tools we use to solve problems and 

improve our lives. 

 

7.  Engineers design and build the tools scientists need to answer scientific 

questions.   

 

8.  Engineers use science to create new inventions and ideas.   

9.  How has technology changed the way we listen to music over the 

years?    

Edison’s phonograph, to the gramophone, to record players, 8-track 

tape player, cassette tape player, CD players, computers, Ipods and 

smartphones. 

10. Use of technology allows us to make more detailed observations 

and better inferences. 

11.  An inference may change when new observations are made. 

12.  What inferences did you make about what you saw on Mount 

Rainier? 

Answers may vary    It is cold, the specks are mountain goats, the 

specks are people, the people are all going up (there should be some 

observation that leads to an inference) 

 

13.  What new knowledge could we gain from the New Horizons 

spacecraft and its mission to explore Pluto and its moons? 

Information about the geologic features (mountains, canyons, craters, 

etc.,), more accurate size information for Pluto and its moons, 

information about weather conditions, ect.,  

 

14.  How has the technology we use to explore the solar system changed over the years?  What can we 

do now that we couldn’t do many years ago? 

From primitive telescopes to more advanced telescopes to space based telescopes to spacecraft and 

rovers that actually visited the planet and moons.   

 

15.  Scientists and engineers are innovators. 

Target Practice 

We can use drones to help 

rescue swimmers, do aerial 

surveys of crops and test air 

quality.  Drones are 

examples of 

A. science 

B. technology 

C. inferences 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.3 SCIENCE AND 
TECHNOLOGY 

 



14 
 

 

Name ______________________ 

Date_______________________ 

 

1.  What are some questions you have about the red sewer lice? 

 

 

 2.   Fill in the table below with questions about things you see in the 

video. 

 

 

 

 

 

3.  Good scientific questions:   

A.  Are the result of _______________________________, 

B.  Are ______________________, they guide an investigation 

C.  Can be answered by direct ___________________________ or by measuring with scientific 

tools. 

D.  May begin as general _______ questions but become more specific.              

 E.  Offer __________________________ to support your claims.                   

Topic Question 

Chickens  

Truck  

Mountain Goats  

Mars  

Pizza  

Target 

Scientific questions are 

testable, specific and can 

be answered by direct 

observation or 

measurement. 

Key words and phrases 

Scientific question 

1.4 SCIENTIFIC 
QUESTIONS 



15 
 

4.  Bad scientific questions: 

A.  Cannot be ____________________ or disproved by testing. 

B.  Have different answers or ________________ depending on 

who you ask. 

C.  Use words that mean __________________ things to different 

people.  

5.  Look back at the questions you wrote for question 2.  If it is 

testable place a check next to it.  If not, place a question mark next 

to it.    

6.  What are some key words that describe good scientific 

questions? 

 

7.  For the following scientific questions, if it is good write “GOOD”.  

If it’s not, write the word or words from question 6 that need(s) 

improvement. 

Do polyphemus moth 
caterpillars prefer oak or 
maple leaves? 

 

Are caterpillars affected by 
temperature? 

 

Are caterpillars happier 
inside or outside? 

 

What is the effect of raising 
polyphemus moth 
caterpillars inside or outside 
on their length? 

 

Do hens lay colored eggs 
when roosters are present? 

 

Why does Oobleck feel 
slimy? 

 

 

 

 

Target Practice 

Which of these is the best 

scientific question? 

A.  What is the effect of the 

weight of the caveman on 

how high he can jump? 

B.  Do cavemen  enjoy 

jumping? 

C.  Do fat cavemen jump 

higher than thin cavemen? 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.4 SCIENTIFIC 
QUESTIONS 

 



16 
 

 

KEY 

 

 

1.  What are some questions you have about the red sewer lice? 

Answers will vary.  Are they alive?  How do they move?  What do 

they eat?  Where do they live? 

 2.   Fill in the table below with questions about things you see in the 

video. 

 

 

 

 

3.  Good scientific questions:   

A.  Are the result of observations. 

B.  Are testable, they guide an investigation 

C.  Can be answered by direct observation or by measuring with scientific tools. 

D.  May begin as general why questions but become more specific.              

 E.  Offer evidence to support your claims.                   

Topic Question 

Chickens Do chickens lay colored eggs 
when there is no rooster? 

Truck Why does Dave’s truck die at 
stoplights? 

Mountain Goats Why do mountain goat so 
come so close to hikers? 

Mars Is there liquid water on Mars? 

Pizza Does a pizza stone make a 
pizza crust crispier? 

Target 

Scientific questions are 

testable, specific and can 

be answered by direct 

observation or 

measurement. 

Key words and phrases 

scientific question 

1.4 SCIENTIFIC 
QUESTIONS 
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4.  Bad scientific questions: 

A.  Cannot be proven or disproven by testing. 

B.  Have different answers or opinions depending on who you ask. 

C.  Use words that mean different things to different people.  

5.  Look back at the questions you wrote for question 2.  If it is 

testable place a check next to it.  If not, place a question mark next 

to it.    

Answers will vary.   All of the ones I have listed are testable. 

6.  What are some key words that describe good scientific 

questions? 

Observable, testable, measurable, offer evidence, specific 

7.  For the following scientific questions, if it is good write “GOOD”.  

If it’s not, write the word or words from question 6 that need(s) 

improvement. 

Do polyphemus moth 
caterpillars prefer oak or 
maple leaves? 

Good 

Are caterpillars affected by 
temperature? 

Could be more specific 
(warm or cold) 

Are caterpillars happier 
inside or outside? 

Not observable, testable, 
measurable.  Don’t offer 
evidence.   

What is the effect of raising 
polyphemus moth 
caterpillars inside or outside 
on their length? 

Good 

Do hens lay colored eggs 
when roosters are present? 

Good 

Why does Oobleck feel 
slimy? 

Not observable, not testable 
or measurable. 

 

 

 

Target Practice 

Which of these is the best 

scientific question? 

A.  What is the effect of the 

weight of the caveman on 

how high he can jump? 

B.  Do cavemen  enjoy 

jumping? 

C.  Do fat cavemen jump 

higher than thin cavemen? 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.4 SCIENTIFIC 
QUESTIONS 
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Name ______________________ 

Date_______________________ 

 

1.  Why do you think Nelson is shaking his head?  List as many 

reasons as you can. 

 

 

2. Fill in the table below. 

Question What do I need to know to 
answer this question? 

How does the color of the 
balloon affect how fast it 
rises? 

 

What is the effect of speed on 
how far a person swings out 
from center? 

 

How does the number of 
people in a canoe affect its 
speed? 

 

Which type of hummingbird 
nectar attracts the most 
hummingbirds? 

 

 

3.   Doing __________________ on your question helps you understand it better so that you can write a 

good hypothesis. 

4.  When you do research what could you do or where could you look for information? 

 

 

 

Target 

A hypothesis is a possible 

answer to your scientific 

question.  It includes an 

explanation and a 

prediction.  Doing research 

on your question helps you 

make a better hypothesis. 

Key Words and Phrases 

hypothesis,  prediction, 

explanation, condition 

1.5 HOW TO WRITE A  
HYPOTHESIS 
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5.  A ____________ __________________ can give you ideas about what 

information is important. 

6.  What do you think is the most likely reason that Nelson shakes his head?  Are 

you just guessing or do you have some evidence or information that makes you 

believe this?   

 

7.  Most investigations have more than one possible _________________. 

8.  What are some qualities of a good hypothesis? 

 

 

 

9.   What research did Rick do to help determine what was wrong with my 

truck? 

 

 

10.  What three things do you need to include in a hypothesis? 

         A.  A ______________________:  it’s what you are doing 

         B.  A ______________________:  it’s what you think will happen 

         C.  A ______________________:  it’s why you think it will happen 

11.   What information would be important to know about polyphemus 

moths before you make your hypothesis?   (try making a word cloud in 

the space below and write some questions you need answers to.) 

 

 

 

 

12.  In the following hypothesis, underline the condition, circle the prediction and draw a rectangle 

around the explanation. 

If we raise Polyphemus moth caterpillars inside and outside, then those raised 

outdoors will grow faster than those raised indoors, because cooler inside 

temperatures are not part of their natural habitat. 

Target Practice 

I learned from my 

veterinarian that Nelson’s  

big, hairy ears are always 

moist and warm.  This 

makes them prone to ear 

infections.  What is this an 

example of? 

A.  Research 

B.  A hypothesis 

C.  A prediction  

D.  An observation 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.5 HOW TO WRITE A 
HYPOTHESIS 
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KEY 

 

 

1.  Why do you think Nelson is shaking his head?  List as many 

reasons as you can. 

He has water in his ears, he has an ear infection, he has a tick in his 

ear 

 

2. Fill in the table below. 

Question What do I need to know to 
answer this question? 

How does the color of the 
balloon affect how fast it 
rises? 

The weight of each color of 
balloons. 

What is the effect of speed on 
how far a person swings out 
from center? 

The weight of the people, the 
speed of the ride 

How does the number of 
people in a canoe affect its 
speed? 

How hard they are paddling, 
how many are paddling, if 
they know how to paddle 

Which type of hummingbird 
nectar attracts the most 
hummingbirds? 

The recipe of the nectar, the 
kind of hummingbird 

 

3.   Doing research on your question helps you understand it better so that you can write a good 

hypothesis. 

4.  When you do research what could you do or where could you look for information? 

 

Look in books, magazines, the internet, interview experts, make more observations 

 

 

Target 

A hypothesis is a possible 

answer to your scientific 

question.  It includes an 

explanation and a 

prediction.  Doing research 

on your question helps you 

make a better hypothesis. 

Key Words and Phrases 

hypothesis, explanation, 

prediction, condition 

1.5 HOW TO WRITE A  
HYPOTHESIS 
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5.  A word cloud can give you ideas about what information is important. 

6.  What do you think is the most likely reason that Nelson shakes his head?  Are 

you just guessing or do you have some evidence or information that makes you 

believe this?   

Answers will vary.  Maybe he has water in his ears.  When I have gotten 

water in my ears I have shaken my head to get it out.     

 

7.  Most investigations have more than one possible hypothesis. 

8.  What are some qualities of a good hypothesis? 

Educated, testable, predicts, explains, clear, a statement, includes a 

condition and is often stated as “If, then and because” 

9.   What research did Rick do to help determine what was wrong with my 

truck? 

Hooked a computer to it and scanned the system.    Made observations 

of how it ran and black smoke coming out the tailpipe.  Measured input 

to sensors. 

10.  What three things do you need to include in a hypothesis? 

         A.  A  condition:  it’s what you are doing 

         B.  A prediction:  it’s what you think will happen 

         C.  An explanation:  it’s why you think it will happen 

11.   What information would be important to know about polyphemus 

moths before you make your hypothesis?   (try making a word cloud in 

the space below and write some questions you need answers to.) 

The cloud could include habitat, cocoon, predators, metamorphosis, life 

cycle, silk moth, caterpillar, etc.,  

What is the life cycle of a Polyphemus moth?  What is the Polyphemus 

moth’s natural habitat? 

12.  In the following hypothesis, underline the condition, circle the prediction and draw a rectangle 

around the explanation. (the prediction is in bold and the explanation is in italics) 

If we raise Polyphemus moth caterpillars inside and outside, then those raised 

outdoors will grow faster than those raised indoors, because cooler inside 

temperatures are not part of their natural habitat.   

Target Practice 

I learned from my 

veterinarian that Nelson’s  

big, hairy ears are always 

moist and warm.  This 

makes them prone to ear 

infections.  What is this an 

example of? 

A.  Research 

B.  A hypothesis 

C.  A prediction  

D.  An observation 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.5 HOW TO WRITE A 
HYPOTHESIS 
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Name ______________________ 

Date_______________________ 

 

1.  What are some important “must-haves” for your new shoes? 

 

 

 

 

2.  These different features of your new shoes can also be called 

____________________________. 

 

3.  A ____________________ is anything that affects your experiment. 

 

4.   What are some variables that affect the flight of the different balls? 

 

 

 

 

5.  Variables exist in different ______________ or ____________________. 

 

6.  Variables can be described as ____________________, __________________ or 

___________________________________. 

 

7.  What are some variables that may affect our investigation, “Which objects make the best bubble 

blowers?” 

 

 

 

 

Target 

Anything that affects 

your experiment is called 

a variable. 

Key Words and Phrases 

variable 

1.6 VARIABLES 
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8.  What are some variables that need to be considered in our investigation of 

polyphemus moth caterpillars? 

 

 

 

 

9. Do you think one variable could affect the results more than another?  

Which one and why? 

 

 

 

 

10.  If a woodpecker could ask a question, what question do you think 

this one is asking? 

 

 

 

 

11.  What research is the woodpecker doing? 

 

 

12.   Does she have a hypothesis?  Write it in the space below.  Don’t 

forget to use “if, then and because.” 

 

 

 

13.  What variables might affect whether she is successful or not? 

 

 

 

Target Practice 

Why isn’t the waterslide 

race fair? 

A.  The temperature 

B.  The wind 

C.  The shape of the slides 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.6 VARIABLES  
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KEY 

 

 

1.  What are some important “must-haves” for your new shoes? 

Fit well, light-weight, durable, good cushioning, tread that gives good 

traction, comfortable, good  looking 

 

 

2.  These different features of your new shoes can also be called 

variables. 

 

3.  A variable is anything that affects your experiment. 

 

4.   What are some variables that affect the flight of the different balls? 

Weight, smoothness, projections, diameter, holes, wind, temperature, how far slingshot is pulled 

back, angle of slingshot, and many more 

 

 

5.  Variables exist in different amounts or types. 

 

6.  Variables can be described as factors, traits or conditions. 

 

7.  What are some variables that may affect our investigation, “Which objects make the best bubble 

blowers?” 

Whether the object has a hole or opening, the size of the hole, the number of holes, how hard you 

blew, the type of soap, the amount of water 

 

 

 

 

Target 

Anything that affects 

your experiment is called 

a variable. 

Key Words and Phrases 

variables 

1.6 VARIABLES 
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8.  What are some variables that need to be considered in our investigation of 

polyphemus moth caterpillars? 

Where they are raised, how much food they get, what type of food, amount of 

moisture, how clean we keep their bins, how often they are moved, how they 

are measured, how often they are measured 

 

9. Do you think one variable could affect the results more than another?  

Which one and why? 

Answers will vary.  How much food is important because if you did not 

feed them enough they might die or not grow very much. 

 

 

10.  If a woodpecker could ask a question, what question do you think 

this one is asking? 

Where do I find the most ants?   

 

 

11.  What research is the woodpecker doing? 

Listening, feeling for movement under the bark, observing holes or 

tunnels in the bark 

 

12.   Does she have a hypothesis?  Write it in the space below.  Don’t 

forget to use “if, then and because.” 

If I peck with my beak in this spot, then I will find ants to eat, because I 

can hear them under the bark. 

 

 

13.  What variables might affect whether she is successful or not? 

Health of tree, sounds of insects, tunnels and holes present, age of tree, species of tree, how hard she 

pecks, thickness of bark. 

 

 

Target Practice 

Why isn’t the waterslide 

race fair? 

A.  The temperature 

B.  The wind 

C.  The shape of the slides 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.6 VARIABLES  
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Name ______________________ 

Date_______________________ 

 

1.  What are some variables the students could change or manipulate 

in order to make their rocket fly far? 

 

 

  

2.  If you were the designer of the egg drop competition, what 

variables would you have pay special attention to in order to insure 

that it was fair for everyone? (these are the variables that are kept the 

same) 

 

 

 

3.  A variable is anything that affects your experiment.  There are 

_____________________ different types of variables. 

 

4.  The _______________________________ or 

______________________________ variable is the variable the 

scientist ________________________.  A good experiment has only one of these. 

 

5.  Name the  manipulated variable from the experiment with the robot . 

 

6.  The ___________________________ or ___________________________ variable is the variable 

scientists ___________________or _______________________.   It may change or respond when you 

change the manipulated variable. 

 

7.  Name the responding variable from the experiment with the robot and the bow and arrow. 

 

Target 

Controlled, manipulated 

and responding variables 

are important to consider 

when planning an 

investigation. 

Key Words and Phrases 

controlled, manipulated, 

responding, dependent, 

independent, variable, 

observe, measure, 

change 

1.7 TYPES OF 
VARIABLES 
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8.  ________________________________ variables insure your test is fair.  

Controlled variables do not change during the experiment.  

 

9.  Name some controlled variables from robot and unicycle experiment. 

 

10.  Failure to pay attention to ____________________ variables 

could make your investigation ______________________. 

 

11.  The _________________ variable is what you change.  The 

_________________ variable is what you _________________, and 

controlled variables are what you ____________________________. 

 

12. Your scientific question and hypothesis include both the 

___________________ and ___________________ variables.  

 

13.  Here is the scientific question for our caterpillar investigation.   

Circle the manipulated or independent variable.  Draw a rectangle 

around the responding or dependent variable. 

What is the effect of raising polyphemus moth caterpillars 

inside or outside on their growth rate? 

14.  Here is the hypothesis for our caterpillar investigation.   Circle the 

manipulated or independent variable.  Draw a rectangle around the 

responding or dependent variable. 

If I raise some caterpillars inside and others outside, then those 

raised outside will grow in length faster than those raised inside, 

because warmer outside temperatures are part of their natural 

environment.  

15.  What variables are being controlled in the caterpillar investigation? 

 

16.  What variables are not being controlled in the caterpillar investigation? 

 

17.  If some variables are not being controlled, how could this affect the investigation? 

 

Target Practice 

Which of the following 

variables are controlled in 

the Mentos experiment? 

A.  the size of the bottle 

B. the amount of diet soda 

C.  the number of Mentos 

D.  All of these 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.7 TYPES OF 
VARIABLES 
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KEY 

 

 

1.  What are some variables the students could change or manipulate 

in order to make their rocket fly far? 

Length of nosecone, weight of nosecone, number of fins, position of 

fins 

  

2.  If you were the designer of the egg drop competition, what 

variables would you have pay special attention to in order to insure 

that it was fair for everyone? (these are the variables that are kept the 

same) 

Same materials for everyone, same amount of time to make it, same 

number of people on each team, dropped in the same way, scored 

the same way 

 

3.  A variable is anything that affects your experiment.  There are 

several different types of variables. 

 

4.  The manipulated  or independent variable is the variable the 

scientist changes.  A good experiment has only one of these. 

 

5.  Name the manipulated variable from the experiment with the robot . 

The brand of shoe 

 

6.  The responding  or dependent  variable is the variable scientists observe or measure.   It may change 

or respond when you change the manipulated variable. 

 

7.  Name the responding variable from the experiment with the robot and the bow and arrow. 

How far the arrow flies 

Target 

Controlled, manipulated 

and responding variables 

are important to consider 

when planning an 

investigation. 

Key Words and Phrases 

controlled, manipulated, 

responding, dependent, 

independent, variable, 

observe, measure, 

change 

1.7 TYPES OF 
VARIABLES 
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8.  Controlled variables insure your test is fair.  Controlled variables do not 

change during the experiment.  

9.  Name some controlled variables from robot and unicycle experiment. 

Pedal same speed and direction, use same robot 

10.  Failure to pay attention to controlled variables could make your 

investigation unreliable. 

 

11.  The manipulated variable is what you change.  The responding 

variable is what you measure, and controlled variables are what you 

keep the same. 

 

12. Your scientific question and hypothesis include both the 

manipulated and responding variables.  

 

13.  Here is the scientific question for our caterpillar investigation.   

Circle the manipulated or independent variable.  Draw a rectangle 

around the responding or dependent variable. (manipulated variable 

is in bold, responding is underlined) 

What is the effect of raising polyphemus moth caterpillars 

inside or outside on their growth rate? 

14.  Here is the hypothesis for our caterpillar investigation.   Circle 

the manipulated or independent variable.  Draw a rectangle around 

the responding or dependent variable.  (manipulated variable is in 

bold, responding is underlined) 

If I raise some caterpillars inside and others outside, then 

those raised outside will grow in length faster than those 

raised inside, because warmer outside temperatures are part 

of their natural environment.  

15.  What variables are being controlled in the caterpillar investigation? 

Amount of water, food, same size container, how often cleaned 

16.  What variables are not being controlled in the caterpillar investigation? 

Wind, temperature, humidity, pests, sunlight 

17.  If some variables are not being controlled, how could this affect the investigation? 

Your results would be unreliable.  If someone tried to repeat it they might not get the same results.   

Target Practice 

Which of the following 

variables are controlled in 

the Mentos experiment? 

A.  the size of the bottle 

B. the amount of diet soda 

C.  the number of Mentos 

D.  All of these 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.7 TYPES OF 
VARIABLES 
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Name ______________________ 

Date_______________________ 

 

1.  Write down your recipe for making a peanut butter sandwich in the 

space below.   

 

 

 

 

  

 

2.  What was wrong with the caveman’s recipe? 

 

 

 

3.  A scientific __________________________ is your step-by-step 

recipe for testing your hypothesis. 

 

4.  The steps of your procedure must be ________________________.  

 

5.   Watch the apple pie video.  Write down the steps in the order you believe is the most logical. 

_____, _____, _____, _____, _____, _____, _____, _____, _____.     

How was your answer different from the correct answer?    

 

  

6.  Are there any possible ways to change the steps but keep the procedure logical? 

 

Target 

A scientific procedure is 

your step-by-step recipe 

for testing your 

hypothesis. 

Key Words and Phrases 

procedure, logical, 

variables, data 

1.8  HOW TO WRITE 
A PROCEDURE 
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7.  Your scientific procedure is your step-by-step recipe for testing your 

_______________________________. 

 

8.  A good procedure Includes what you will ____________________ (the 

responding variable). 

 

9.  A good procedure Includes what you will 

____________________(the manipulated variable). 

 

10.   A good procedure includes _______________________ variables 

(kept the same). 

 

11.  A good procedure includes a statement to 

______________________ and _______________ data. 

 

12.  A good procedure includes a statement that indicates the number 

of ______________ and the steps to be ____________________.  

13.  What are trials and why are they important? 

 

14.  In the procedure below, circle the responding variable, place a 

rectangle around the manipulated variable, place a star on anything 

that could be considered a controlled variable.   

1.  Place an equal number of caterpillars inside and outside in 

plastic bins (2 per bin) 

2.  Place fresh oak leaves in bins each day 

3.   Clean bins each a day and mist with water 

4.  Measure length of caterpillars in mm each day at 9:00 AM.   

5.  Record length of caterpillars in data table. 

6.  Repeat steps 1 – 4 each day until all caterpillars have 

become cocoons. 

15.  A well written procedure allows other scientists to ___________ your procedure exactly.  This 

allows them to determine if your results are reliable and valid. (don’t miss the next program! 

Target Practice 

You are investigating  the 

effect of the amount of alka 

seltzer tablet on the time it 

takes for the rocket to take 

off.  Watch the video.  What 

would be the logical next 

step? 

A.  Measure the time  

B.  Record the time in a data 

table 

C.  Repeat three times 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.8 HOW TO WRITE  
 A PROCEDURE 
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KEY 

 

 

1.  Write down your recipe for making a peanut butter sandwich in the 

space below.   

 

Answers will vary 

 

  

 

2.  What was wrong with the caveman’s recipe?  Did you do a better 

job than the caveman?  Explain. 

Not detailed or specific.  Too much room for interpretation.   

 

3.  A scientific procedure is your step-by-step recipe for testing your 

hypothesis. 

 

4.  The steps of your procedure must be logical.  

 

5.   Watch the apple pie video.  Write down the steps in the order you believe is the most logical. 

_____, _____, _____, _____, _____, _____, _____, _____, _____.     

How was your answer different from the correct answer?   (answers will vary) 

Correct answer:  5, 7, 4, 1, 3, 8, 9, 6, 2        

  

6.  Are there any possible ways to change the steps but keep the procedure logical? 

Yes, you could make the dough first.   

Target 

A scientific procedure is 

your step-by-step recipe 

for testing your 

hypothesis. 

Key Words and Phrases 

procedure, logical, 

variables, data 

1.8  HOW TO WRITE 
A PROCEDURE 
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7.  Your scientific procedure is your step-by-step recipe for testing your 

hypothesis. 

 

8.  A good procedure Includes what you will measure (the responding variable). 

 

9.  A good procedure Includes what you will change (the manipulated 

variable). 

 

10.   A good procedure includes controlled variables (kept the same). 

 

11.  A good procedure includes a statement to measure and record 

data. 

 

12.  A good procedure includes a statement that indicates the number 

of trials and the steps to be repeated.  

13.  What are trials and why are they important? 

The numbers of times you repeat the experiment, the more trials 

the more accurate your results are, trials minimize the effects of 

errors 

14.  In the procedure below, circle the responding variable, place a 

rectangle around the manipulated variable, place a star on anything 

that could be considered a controlled variable.  (manipulated variable 

in bold, responding variable underlined, controlled variables in italics) 

1.  Place an equal number of caterpillars inside and outside in 

plastic bins (2 per bin) 

2.  Place fresh oak leaves in bins each day 

3.   Clean bins each a day and mist with water 

4.  Measure length of caterpillars in mm each day at 9:00 AM.   

5.  Record length of caterpillars in data table. 

6.  Repeat steps 1 – 4 each day until all caterpillars have become cocoons. 

13.  A well written procedure allows other scientists to repeat your procedure exactly.  This allows them 

to determine if your results are reliable and valid. (don’t miss the next program! 

Target Practice 

You are investigating  the 

effect of the amount of alka 

seltzer tablet on the time it 

takes for the rocket to take 

off.  Watch the video.  What 

would be the logical next 

step? 

A.  Measure the time  

B.  Record the time in a 

data table 

C.  Repeat three times 

 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.8 HOW TO WRITE 
 A PROCEDURE 
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Name ______________________ 

Date_______________________ 

 

1.  ____________ includes the bits of important information you 

collect during your experiment. 

 

2.    Make a list of the data you could collect! 

Watermelon 

 

Hummingbird 

 

Falling coins 

 

3.   Write down the red delicious and golden delicious data in the 

space below.   Could you organize it better?  Is it easy to tell which 

variety of apple makes the most juice? 

 

 

 

4.  Data may be ______________________ (descriptions) or _____________________ (measurements). 

 

5.  Data tables are made to __________________________ and ____________________ your data. 

 

6.  How is bedroom like a data table? 

 

7.   In the space below, follow Dave’s example and draw a data table.  Use a ruler if you have one.  Don’t 

forget to label it!  (the title is usually the responding variable vs the manipulated variable) 

 

Target 

Data includes the bits of 

information a scientist 

collects.  A data table is a 

place to record and organize 

your data. 

Key Words and Phrases 

data, data table, qualitative, 

quantitative, trial, average, 

valid, reliable, accurate 

 

1.9  DATA TABLES 



35 
 

8.   The data table below is for the apple juice investigation.  Watch what 

Dave does and fill it out the same way.  

   ________________________________________________ 

 

9.  You plan to record your data from the caterpillar lab in the data 

table below.  Label it properly and give it a title. 

   _________________________________________________ 

 

10.  More than one _____________ is needed because your results 

may not be reliable.   

11.  By conducting trials and calculating _____________________, 

you increase the reliability and accuracy of your results. 

12.    If your results are consistent and you always get similar results, 

your data is __________________. 

13.  Your data is valid if it is ______________________.    Carefully 

controlling variables and following the scientific method will increase 

the chances that your results are valid. 

 

 

14.  Using the pirates as an examples of data, show on the maps 

below where they would be under the following conditions. 

    Low reliability and validity                   Reliable and valid                                 Reliable but not valid 

 

 

 

 

Target Practice 

You are investigating 

which brand of peanut 

butter is the thickest.  

Where would you put the 

brand of peanut butter 

on your data table? 

At point  

A? 

B? 

C? 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this           

again! 

1.9 DATA TABLES 
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KEY 

 

 

1.  Data includes the bits of important information you collect 

during your experiment. 

2.   Make a list of the data you could collect! 

Watermelon   the size of the pieces, the distance the pieces flew 

 

Hummingbird   number of wingbeats per second, coloration, time 

it hovers 

 

Falling coins   number of types of coins, how fast they fall, 

whether they are heads or tails  

3.   Write down the red delicious and golden delicious data in the 

space below.   Could you organize it better?  Is it easy to tell which 

variety of apple makes the most juice? 

Red Delicious:  24, 1.4, 30, 2.4, 12, .6, 8, .5 

Yellow Delicious:  18, 2.0, 7, .4, 14, 1.6, 26, 2.2 

Yes, it could be organized better.   It is not easy to tell which makes the most juice. 

4.  Data may be qualitative (descriptions) or quantitative (measurements). 

5.  Data tables are made to record and organize your data. 

6.  How is bedroom like a data table? 

A messy bedroom is like data without a data table.  A tidy bedroom is like data placed in a data table.  

Everything is in its proper place.  

7.   In the space below, follow Dave’s example and draw a data table.  Use a ruler if you have one.  Don’t 

forget to label it!  (the title is usually the responding variable vs the manipulated variable) 

                                                                     Responding vs. Manipulate Variable 

   Responding Variable 
Manipulate Variable Trial 1 Trial 2 Trial 3 Average 

Condition 1     

Condition 2     

Condition 3     

Target 

Data includes the bits of 

information a scientist 

collects.  A data table is a 

place to record and organize 

your data. 

Key Words and Phrases 

data, data table, qualitative, 

quantitative, trial, average, 

valid, reliable, accurate 

1.9  DATA TABLES 
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8.   The data table below is for the apple juice investigation.  Watch what 

Dave does and fill it out the same way.  

                                        Amount of Juice vs. Type of Apple 

 

 

9.  You plan to record your data from the caterpillar lab in the data 

table below.  Label it properly and give it a title. 

                               Length of caterpillar vs. Location 

 

10.  More than one trial is needed because your results may not be 

reliable.   

11.  By conducting trials and calculating averages, you increase the 

reliability and accuracy of your results. 

12.    If your results are consistent and you always get similar results, 

your data is reliable. 

13.  Your data is valid if it is accurate.    Carefully controlling variables 

and following the scientific method will increase the chances that 

your results are valid. 

 

14.  Using the pirates as an examples of data, show on the maps 

below where they would be under the following conditions. 

    Low reliability and validity                   Reliable and valid                                 Reliable but not valid 

             All over the map                             All at the treasure                       All together but wrong location 

 

 

 

   Amount of Juice (gallons) 
Type of Apple Trial 1 Trial 2 Trial 3 Average 

Red 
Delicious 

    

Golden 
Delicious 

    

   Length of Caterpillar (mm) 
Location Day  

1 
Day 
4 

Day 
7 

Day 
10 

Day 
13 

Day 
16 

Day 
19 

Day  
22 

Day 
25 

Day 
28 

Inside           
Outside           

Target Practice 

You are investigating 

which brand of peanut 

butter is the thickest.  

Where would you put the 

brand of peanut butter 

on your data table? 

At point  

A? 

B? 

C? 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this           

again! 

1.9 DATA TABLES 
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Name ______________________ 

Date_______________________ 

 

1.  What information could Dave collect while riding his bike that 

would be interesting to see on a graph? 

 

2.  What would be the advantage of putting this data on a graph? 

 

3.  What are some examples of data that an app can collect and  

then be put on a graph? 

 

 

4.  What is the simple goal for anyone using a graph? 

 

5.   What two types of graphs are the most commonly used in 

science classes? 

 

6.  Besides data from a bicycle ride, what are some other things you 

could put on a graph? 

 

7.  Just about anything that can be _____________________ can be put on a graph. 

 

8.  The manipulated or _______________________ variable goes on the X axis.   

9.  The responding or ___________________________ variable goes on the Y axis.   Don’t forget to label 

them. 

10.  The ________________ of your graph is often the responding variable vs. the manipulated variable.   

11.  The __________________on your graph increase by a fixed amount. 

12.  Each axis needs a _________________ and be sure to include _____________. 

13.   The independent variable is also called the ______________________ variable. 

14.  The dependent variable is also called the _______________________ variable. 

Target 

Graphs help you understand 

your data by putting it on 

display.  Graphs help you 

communicate  what  you 

have learned from your  

investigation with others.  

Key words and Phrases 

graph, data, manipulated 

and responding variables,  X 

and Y axis, labels, units, title 

1.10 HOW TO MAKE      
A GRAPH 
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15.  The dependent variable _____________ on the independent variable. 

16.  The independent variable is the _____________ and the dependent 

variable is the ___________________. 

17.  The length of the rattle depends 

on__________________________________________. 

18.  The number of times a snake flicks its tongue depends 

on__________________________________________. 

19.  The loudness of the rattling depends on 

____________________________________________. 

20.   The number of snakes living in the rocks depends 

on__________________________________________. 

21.  For 17 – 20, circle the independent or manipulated variable.    

22.  For 17 – 20, draw a rectangle around the dependent or 

responding variable.   

23.  Draw and label the main parts of a graph in the space below. 

 

 

 

 

 

 

24.  Here is a data table for the bubble lab.  The question is, “Which 

brand of soap blows the biggest bubbles?”  Make a graph of the 

data on a piece of graph paper.   Make sure to include labels, units 

and a title.   

                Average Diameter of Bubbles vs. Type of Soap 

 

  

 

 

 

 

 Average Diameter of Bubble (cm) 

Type of                    
Soap 

Trial 1 Trial 2 Trial 3 Average 

     A      10      12     15  12.3 

     B        6       9       8    7.7 

     C      14     16     15     15 

Target Practice 

You are investigating how 

the size of a roller skate 

affects its speed.  How 

would you display your 

data? 

A.  On a data table 

B.  On a line graph 

C.  On a bar graph 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.10 HOW TO MAKE     
A GRAPH 

 



40 
 

 

KEY 

 

 

1.  What information could Dave collect while riding his bike that 

would be interesting to see on a graph? 

Answers will vary.  Speed, distance, and time are examples. 

2.  What would be the advantage of putting this data on a graph? 

Allows me to display my data.  It becomes easier to understand 

and helps me make decisions in the future about whether I want 

to do that ride again or a different one. 

3.  What are some examples of data that an app can collect and  

then be put on a graph? 

Distance, speed, time, altitude, pace, maximum speed, calories 

burned 

 

4.  What is the simple goal for anyone using a graph? 

To display their data and communicate information visually. 

5.   What two types of graphs are the most commonly used in 

science classes? 

Bar and line graphs 

6.  Besides data from a bicycle ride, what are some other things you could put on a graph? 

An EKG, weight, population, heart rate, length, speed, diet, fuel use 

7.  Just about anything that can be measured can be put on a graph. 

8.  The manipulated or independent variable goes on the X axis.   

9.  The responding or dependent variable goes on the Y axis.   Don’t forget to label them. 

10.  The title of your graph is often the responding variable vs. the manipulated variable.   

11.  The numbers on your graph increase by a fixed amount. 

12.  Each axis needs a label and be sure to include units. 

13.   The independent variable is also called the manipulated variable. 

 

Target 

Graphs help you understand 

your data by putting it on 

display.  Graphs help you 

communicate  what  you 

have learned from your  

investigation with others.  

Key words and Phrases 

graph, data, manipulated 

and responding variables,  X 

and Y axis, labels, units, title 
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14.  The dependent variable is also called the responding variable. 

15.  The dependent variable depends on the independent variable. 

16.  The independent variable is the cause and the dependent variable is the 

effect. 

17.  The length of the rattle depends on the age of the snake. 

18.  The number of times a snake flicks its tongue depends on how 

well it can see. (snakes “taste” the air with their tongues.  They don’t 

see well so rely on their tongues for gathering information about the 

world around them.) 

19.  The loudness of the rattling depends on how close the camera is. 

20.   The number of snakes living in the rocks depends on the time of 

year. (In summer the snakes spread out.  In winter they group 

together in sheltered areas, seeking refuge from the weather.) 

21.  For 17 – 20, circle the independent or manipulated variable.    

It is underlined rather than circled. 

22.  For 17 – 20, draw a rectangle around the dependent or 

responding variable.   It is in bold. 

23.  Draw and label the main parts of a graph in the space below. 

                                             Responding vs Manipulated Variable (title)                                                              

Responding Variable 

          (label) 

 

 

                                           Manipulated Variable  (label) 

 24.  Here is a data table for the bubble lab.  The question is, “Which 

brand of soap blows the biggest bubbles?”  Make a graph of the data on a piece of graph paper.   Make 

sure to include labels, units and a title.  (see next page) 

                

  

 

 

                                                                     

 Average Diameter of Bubble (cm) 

Type of                    
Soap 

Trial 1 Trial 2 Trial 3 Average 

     A      10      12     15  12.3 

     B        6       9       8    7.7 

     C      14     16     15     15 

Target Practice 

You are investigating how 

the size of a roller skate 

affects its speed.  How 

would you display your 

data? 

A.  On a data table 

B.  On a line graph 

C.  On a bar graph 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.10 HOW TO MAKE     
A GRAPH 
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Name ______________________ 

Date_______________________ 

 

 

1.  Based on what you saw the kids doing, what did you conclude 

about how to get the balls to dance in the air? 

 

 

2.  Are the kids know they are going through the steps of the 

scientific method?  Why or why not? 

 

 

3.   A ________________________is a careful examination of your 

investigation and the data you have collected.   You decide if  your 

data supports your  _________________ in your conclusion? 

 

4.  What did Nikolaus Copernicus do that was so important? 

 

5.  After asking questions, doing research, developing hypotheses and gathering evidence to support his 

ideas what conclusion could Copernicus make? 

a.   The ________________ is not the center of the universe. 

b.   The center of the universe is _______________________. 

c.   The _________ are much further away from the Earth than the _________. 

d.   The Earth’s __________________ causes the _____________ and setting of the sun. 

 

6.  Modern tools have allowed us to see things Copernicus could only dream about.   What information 

could those tools provide that could change the way we look at the universe. 

Target 

A conclusion is a careful 

examination of your 

investigation and the data 

you have collected.   You 

decide if your data supports 

your hypothesis in your 

conclusion? 

Key word and Phrases 

conclusion, Copernicus, 

scientific theory, data 
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7.  A conclusion that is tested and confirmed over and over again may 

become a ________________. 

 

8.  What are some characteristics of a scientific theory? 

 

9.  A conclusion refers to your _________________________or 

scientific question. 

10.  A conclusion ______________________and 

_____________________your data. 

11.  A conclusion provide a possible ________________________. 

12.  A conclusion include a discussion of possible 

_________________________________that may have effected your 

results. 

13.  A conclusion include a __________________________ for 

further study.   

14.  We are graphing the change in the caterpillars’ length over time.  

What kind of graph do we use? 

 

15.    Your conclusion is made composed of three paragraphs.  Match 

the parts of a conclusion to the proper paragraph. 

A.  sources of error     B.  a discussion of your data      C.  an 

explanation     D.  a question for further study      E.  a statement 

concerning whether your hypothesis was supported or not 

_______ Paragraph 1     _______ Paragraph 2   _______ Paragraph 3 

16.  There are lots of possible questions for further study in the caterpillar investigation.  What would 

you choose? 

 

17.  Looking back over what we did, was this experiment valid?  Was it reliable?  Explain. 

 

 

Some key ideas and tips!   1)   A hypothesis is not right or wrong, correct or incorrect.  It is supported by the data or it isn’t.  Right, wrong, good, 

bad, correct and incorrect imply that it is always that way.   The next experiment may prove otherwise.    2)  Very few investigations have no 

possible sources of error.  Think hard and you’ll come up with a few.  3)  It is okay if your explanation is not totally accurate.  Go back and 

reread your research.  Look back at your data.  Make some inferences about what happened. 

Target Practice 

Which of the following is 

part of a good conclusion? 

A.  A prediction 

B.  A graph 

C.  Possible sources of error 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.11 HOW TO WRITE A 
CONCLUSION 
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KEY 

 

 

1.  Based on what you saw the kids doing, what did you conclude 

about how to get the balls to dance in the air? 

Hold them in the airstream, release them gently, make sure to 

press the air button 

2.  Are the kids know they are going through the steps of the 

scientific method?  Why or why not? 

Yes, it just happens logically. 

 

3.   A conclusion is a careful examination of your investigation and 

the data you have collected.   You decide if your data supports your 

hypothesis in your conclusion? 

4.  What did Nikolaus Copernicus do that was so important? 

He was the father of modern astronomy.  He developed the 

heliocentric model of the universe, which says that the sun rather 

than the Earth is the center of the universe. 

 

5.  After asking questions, doing research,  developing hypotheses 

and gathering evidence to support his ideas what conclusion could Copernicus make? 

a.   The Earth is not the center of the universe. 

b.   The center of the universe is the sun. 

c.   The stars are much further away from the Earth than the sun. 

d.   The Earth’s rotation causes the rising and setting of the sun. 

 

6.  Modern tools have allowed us to see things Copernicus could only dream about.   What information 

could those tools provide that could change the way we look at the universe.      

Answers may vary.   The video discusses there are billions of stars and that there are billions of 

galaxies.   

Target 

A conclusion is a careful 

examination of your 

investigation and the data 

you have collected.   You 

decide if your data supports 

your hypothesis in your 

conclusion? 

Key word and Phrases 

conclusion, Copernicus, 

scientific theory, data 
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7.  A conclusion that is tested and confirmed over and over again may 

become a theory. 

8.  What are some characteristics of a scientific theory? 

Not an idea or a guess, requires repeated testing, follows the scientific 

method,  can be improved or changed if new information becomes 

available 

9.  A conclusion refers to your hypothesis or scientific question. 

10.  A conclusion explains and compares your data. 

11.  A conclusion provide a possible explanation. 

12.  A conclusion include a discussion of possible sources of error 

that may have effected your results. 

13.  A conclusion include a question for further study.   

14.  We are graphing the change in the caterpillars’ length over time.  

What kind of graph do we use?    

A line graph.  Line graphs are typically used to show changes over 

time.  Also, when there are numbers on both axes of a graph, it is 

often a line graph.   

15.    Your conclusion is made composed of three paragraphs.  Match 

the parts of a conclusion to the proper paragraph. 

A.  sources of error     B.  a discussion of your data      C.  an 

explanation     D.  a question for further study      E.  a statement 

concerning whether your hypothesis was supported or not 

B, E   Paragraph 1               C   Paragraph 2             A, D    Paragraph 3 

16.  There are lots of possible questions for further study in the caterpillar investigation.  What would 

you choose? 

Answers will vary.    Example:  What is the effect of the type of light on the growth rate of the 

caterpillars? 

17.  Looking back over what we did, was this experiment valid?  Was it reliable?  Explain. 

A good discussion might be appropriate here.  The scientific method was followed, but several variables were difficult to 

control.  These variables (like wind, temperature and humidity) were really just part of an outdoor environment, so maybe this 

was acceptable.   If so, you could argue that the investigation was valid.  However, different outdoor conditions might deem it 

unreliable. (meaning others might not get similar results) 

Some key ideas and tips!   1)   A hypothesis is not right or wrong, correct or incorrect.  It is supported by the data or it isn’t.  

Right, wrong, good, bad, correct and incorrect imply that it is always that way.   The next experiment may prove otherwise.    2)  

Very few investigations have no possible sources of error.  Think hard and you’ll come up with a few.  3)  It is okay if your  

explanation is not totally accurate.  Go back and reread your research.  Look back at your data.  Make some inferences about 

what happened. 

Target Practice 

Which of the following is 

part of a good conclusion? 

A.  A prediction 

B.  A graph 

C.  Possible sources of error 

Give it a 1,2, 3, 4! 

1     I GET  IT! 

2     I’m pretty close! 

3     Still working on it! 

4      I’m watching this again! 

1.11 HOW TO WRITE A 
CONCLUSION 

 


