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How Do Scientists Learn Things?

Build Model

C onduct S imple T est

R esearch
Define the question you 

want to investigate.

B uild Model of the S ystem

Decide what to change in the 
system and how to do your test

R esearch more about your topic

C onduct your tests.
R evise and retest.

R ecord your work and thinking in a 
notebook.

Write a hypothesis.

O rganize your data.

Analyze data for an answer to 
your question.

B uild your display.
S hare your findings.

Observe the world around you and wonder!



How Do Engineers solve problems?

Build Model

C onduct S imple T est

R esearch
Identify a problem to 

solve.

Define the goal of your project.

Design and build a prototype.

R esearch more about your 
topic.

Design/ build your 
solution.

R evise and retest.

R ecord your work and thinking in a 
notebook. Determine how effective your 

solution is ( cost/ benefit) .

O rganize any test data.

Identify limitations and next 
steps.

B uild your display.
S hare your findings.

Observe the world around you and wonder!



What makes a good test?

It is Fair ❏Only one thing is changed about the system.
❏T ry to make everything else stay the same 

each time.
❏E xample: When trying to see how a mass 

affects how far a skier will jump, only change 
the mass of the person. Don't also change 
the size of the ramp.

It has Clear 
Procedures

❏ S omeone else could repeat your test.
❏ L ist the materials exactly.
❏ Number your steps and use details.

It has 
Multiple Trials

❏ C ollect enough data to feel confident that 
the results are accurate.

❏ E xample: Have the skier go down the ramp 
3 times at each weight. F ind the average of 
all 3 trials.

It Relates to 
the Question

❏ Data helps answer the question.



Topic Brainstorming and System Model
T hink of  T opics you are interested in:

For your first idea, develop a model for how this system works.

F or your second idea, develop a model for how this system works.



Research & Develop a Testable Question

What parts of the system could you change?

Research and Definitions: What important words do you need to know? What 
topics would help you find the best answer? Use two sources to learn more!

What parts of the system could you measure?

How will changing ________________ affect _____________________?

Hypothesis: Now that you know a little more about your topic. What do you think will happen?

If I change _______________________, then _____________________ will happen 

because _____________________________________________________________.

Pick one to test for your investigation! Pick one to test for your investigation!



Materials and Procedures
List the exact AMOUNT and ITEMS that you need for your test.

Write exactly what steps need to be done for your test. Use more paper if  you need it.Write exactly what steps need to be done for your test. Use more paper if  you need it.



Data
Decide what data you need to collect and how many trials you will do. Create a data table below:

R ecord other observations or changes you made while you did your tests. 
A good scientist records what happens!
R ecord other observations or changes you made while you did your tests. 
A good scientist records what happens!



Title of Graph: _____________________________
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L abel _______________________________________ Key

What information does this graph tell you?

How do patterns in the graph help you answer your question?
What new questions do you have?



Draw Conclusions - Draft

1) Write your question:

2) List relevant evidence from your test. 

Relevant evidence are pieces of data or 
patterns in the data that help you 
understand the answer to your question. 

3) Make a Claim: Write one sentence 
that answers your question.

4) Connect your claim and evidence with 
Reasoning and scientific ideas. Use academic 
language to say why and how this happened.
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1) Write your question:

2) List relevant evidence from your test. 

Relevant evidence are pieces of data or 
patterns in the data that help you 
understand the answer to your question. 

3) Make a Claim: Write one sentence 
that answers your question.

4) Connect your claim and evidence 
with Reasoning and scientific ideas. 
Use academic language to say why 
and how this happened.



Draw Conclusions - Final
What is the answer to your testable question? 

How did the data show you the answer?  What data was important?   
Did the data support your hypothesis?

What science ideas did your test help you understand?  How do your results help you or 
the world?  What other tests could be done in the future?



Reference Guide
Book

1. Author.
2. Book title.
3. P ublisher, publication date.

Mabberley, David. The Plant Book. C ambridge University P ress, 19 9 7.

Online Encyclopedia 
1. Author, when available.
2. “Article T itle”
3. E ncyclopedia Name.
4 . P ublisher Name, P ublication Date when available.
5. Date you found article

Zerega, Nyree. "P lant." World Book Student, World B ook, 20 17. S eptember 12, 20 17.
( R eminder: World B ook O nline is a great resource that can be accessed at P F IS D.NE T )

Internet Article
1. Author.
2. “Article T itle”
3. Home P age title.
4 . Date you visited the website.
5. Main part of website address.

R oach, Margaret.  “Understanding What Makes P lants Happy.” The New York Times. S eptember 10 , 
20 17. www.nytimes.com.

Video
1. Name of video 
2. V ideo creator( s) , and date of publication or copyright 

Seed Plants.B rainP O P , 19 9 9  – 20 17.
Parts of a Plant. Videos for Kids, S mart L earning for All, December 27, 20 14 .
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