
Solution Surprise
A lesson on the process of developing 
and testing questions in science



Scientists

Today we will all be scientists and we will 
practice thinking like scientists.



Record notes in your scribbler 
whenever you see the  



Learning Goals

⇨ Observe and ask questions

⇨ Ask descriptive and causal questions

⇨ Distinguish between hypotheses, tests, predictions, 
and conclusions in an experiment

⇨ Explain what is meant by “jumping to a conclusion”.



Look at the picture. Describe what scientists look like.



Scientists

Scientists are people from 
anywhere in the world who think 

a certain way to explain the  
natural world.



Think like a scientist!



I have a flask of solution hidden from you . . . . 

With a partner, think of a few questions about this 
solution . . . 

Science starts with observations that answer 
descriptive questions!

Descriptive Questions



• What is it?
• What colour is it? 
• What does it look like?
• How much is there? 
• Is it poisonous?

People who become scientists are curious 
and ask questions!

Descriptive Questions



Get ready to brainstorm more questions!



Causal Questions

Causal questions  . . . . 
• Seek explanations.
• Ask why something was observed or happened.
• May have more than one answer!

Ability to answer depends on a person’s 
knowledge, skill, creativity and persistence.

 



Causal Questions

• What happened?
• Why did it turn pink?
• What caused that to happen?



Two Types of Questions 

Descriptive Questions
(What is it like?)

• What is it?
• What colour is it? 
• What does it look like?
• How much is there? 
• Is it poisonous?

Also includes: How many? How 
often? How big? For how long? 
What are its properties?

Causal Questions 
(Why? What caused it?)
• Why did it turn pink? 
• How come that happened?
• What caused that to 

happen?



• Descriptive questions may be 
answered by observations.

• But they often lead to causal questions!

• Causal questions are used to write 
hypotheses.



Writing a Hypothesis

Descriptive
Questions 

What is it like?

Causal 
Questions
Why? What 
caused that?

Hypothesis

It is like that 

because...

• Hypotheses are possible explanations that 
answer the causal questions.



Hypothesis
Are we able to come up with a hypothesis 
based on what we know?

No! We need to gather more information!



Causal Questions ---> Hypothesis!

Remember! A hypothesis is a possible explanation that can be 
tested for something observed.

CAUSAL QUESTIONS: 

– Why did the solution turn pink?
– Why did only some of the solutions turn pink?
– How come the phenolphthalein indicator turned some 

of the solutions pink?

HYPOTHESIS: It is likely that the phenolphthalein indicator 
turns bases, but not acids, pink. 

-



Hypothesis
HYPOTHESIS: It is likely that the phenolphthalein turns bases, 
but not acids, pink. 

This is a good hypothesis since it is:

- simple
- very specific
- possible from what we have seen
- can be tested
- can be used to predict what will happen in a new situation
- not just a guess



HYPOTHESIS: It is likely that the phenolphthalein turns bases, 
but not acids, pink. 

How can we test this hypothesis? 

Predict what you think will happen if our 
hypothesis is correct. 

Test the Hypothesis!!



HYPOTHESIS: It is likely that the phenolphthalein 
indicator  turns bases, but not acids, pink. 

Make a CONCLUSION: We accept our hypothesis.  
Phenolphthalein indicator causes solutions which contain 
bases to turn pink.  It will cause acidic solutions to remain 
colourless. 

Conclusion



Summary of our Process

Descriptive
Questions 

What is it like?

Causal 
Questions
Why? What 
caused that?

Hypothesis
It is like that 

because...

TEST to 
answer

PREDICT

Observe 
to answer

Conclude:
Accept or 

reject 
hypothesis/
explanation



Summary
Causal Questions: Ask Why? What causes? How come?  They are used to write hypotheses.
Our causal question was:

Hypothesis: A testable explanation about a relationship in the natural world. Often it has to 
do with a cause and an effect.
Our hypothesis was:

Test: Something you do (experiment or observe) to see if hypothesis is correct. 
To test our hypothesis we                                          .

Prediction: What we think will happen during the test.
We predicted that                                                      when we ran the test. 

Conclusion: Using the evidence from the test to accept, reject or change your hypothesis.
We                         (accept/reject) our hypothesis.  Phenolphthalein causes                                  .  



Examples of Exit Slip Questions

Use sticky notes, slips of paper, Google forms, or an app of your choice to 

record exits slips. This will help you know which students still need help 

with the concepts.

• What is one thing you did today that showed you were doing science?

• What step(s) are skipped in scientific thinking when we say you are 

“jumping to a conclusion”

• Give an example of two types of questions that scientists ask. Which 

one could be used to write a hypothesis?

• How do these words go together?

– Conclusion, hypothesis, test, question, and prediction?

• What have you learned today?

• What word best describes a hypothesis?

 



Assessment

Provide an example of a simple experiment (use a video, science fair project, or 
a written description) and have students answer the questions below. 

What is the  hypothesis?

What is the test?

What is the prediction?

What is the conclusion?

What question was being asked?


