


We can’t control Earth’s 
motion, but we have 
learned the rules by which 
it moves. 
The study of nature’s rules 
is what this course is 
about. 
Understanding these rules 
will add to the way we see 
our world!!! 





Science (Research) is: 



Technology/Engineering is: 



What is the difference between science
 and technology?  

Science is the search for relationships that explains and
 predict natural phenomena. 

Technology is the practical application and development of
 knowledge to everyday needs. 





Scientific Law (Principle): 



Theory: 



Hypothesis: 





This is a "blueprint" of all science experiments. It is the 
procedure and pattern of reasoning by which we gain 
knowledge. 

The Scientific Method: 



1.  State the Problem 
2.  Make Observations 
3.  Form a Hypothesis 
4.  Test the Hypothesis 
5.  Collect and Record Data 
6.  State a Conclusion 
7.  Repeat the Process 

Steps to the Scientific Method: 



Step #1: Stating the Problem 

  Identify the problem to be solved 
  Start by asking a question 
  Maybe the most important step 





Observations – Sampling 

  Sampling: Having a small group represents the whole. 

  To be useful the sample must be large and random. 

  What happens if the sample is too small? 

  What happens if the sample is not random? 



Step #3: Forming a Hypothesis 

  Hypothesis: Educated  guess, based on observations, 
can be tested. 

  Prediction: Statement made in advance that states what 
will be obtained by testing your hypothesis. 

  “If - Then” statement 



Step #4: Testing the Hypothesis 

A hypothesis is often tested by an experiment  



Step #4: Testing the Hypothesis 



Thinker! 
Which of these is a scientific hypothesis and why? 

a.  Atoms are the smallest particles of matter. 
b.   The universe is surrounded by a second universe, the 

existence of which cannot be detected by scientists. 
c.  Albert Einstein was the greatest physicist of the 1900s. 

Answer:  

  Is scientific, because there is a test for its wrongness.  
  Has no test for possible wrongness and is therefore 

unscientific.  
  Is an assertion that has no test for possible wrongness.  



How do you know if a hypothesis is scientific?  



Step #5 - Collecting Data 

  Data: Any information collected by scientists. 

  Collecting and organizing data is the longest and most 
tedious phase of the scientific method. 

  Charts, data tables, and graphs can help visualize 
information. 



Step #6 - Stating a Conclusion 

  Modeling: Explanation supported by data (visual, verbal, 
or mathematical) 

  Inference: Conclusion based on facts, not direct 
observation. 

  If hypothesis is not true, revise hypothesis and repeat 
process. 



Step #7 - Repeat the Process 

  Hypothesis must be tested many times. 

  The experiment must be conducted in the same way 
each time. 





Everyday Example: 
Here is another example of the Scientific Method: 

Question: What is wrong; why is the Slip-n-Slide not working? 
Observation: The Slip-n-Slide in the backyard is not squirting out
 water after someone turned on the hose. 
Hypothesis: It is suspect that the spigot on the hose is not turned
 on or not turned on far enough to send water to the Slip-n-Slide. In
 previous experience, this has happened before. 
Prediction: If the spigot is turned on, the water will start coming out
 and filling the Slip-n-Slide. 
Test/Experiment: Turning on the spigot, only to find out it was
 already turned on as far as it would go. 

Data doesn’t not support the original hypothesis. Therefore there is
 no conclusion yet…What should they do? 



Everyday Example: 

Scientific Method Car Repair 

Step #1 / #2 (Problem / Observation) Engine won’t turn over. 

Step #3 (Hypothesis) 
Predict battery is dead. 
If I replace the battery, then my car will 
start 

Step #4 (Test Hypothesis) Replace battery. 

Step #5 (Collect Data) Engine now starts. 

Revise hypothesis?  Not needed, original hypothesis 
confirmed 

New test?  Not needed. 

Step #6 (Conclusion ) Cars won’t work without a fully 
charged battery. 



Question #1 
When someone says, “That’s only a theory,” that person likely
 doesn’t know that a scientific theory is a(n): 

a.  guess that involves a bunch of facts. 
b.   type of hypothesis. 
c.  vast synthesis of well-tested hypotheses and facts. 
d.   untested explanation. 

1.1 Assessment 



Question #2 
For a hypothesis to be scientific, it must: 

a.  be in agreement with what we know is true. 
b.   have a test for proving it right. 
c.  have a test for proving it wrong. 
d.   be based on an existing scientific theory. 

1.1 Assessment 



Question #3 
Technology is a: 

a.  body of scientific knowledge. 
b.   tool of science. 
c.  form of science. 
d.   solution to all of humankind’s problems. 

1.1 Assessment 


