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Use the SCIENTIFIC METHOD to Meet High Standards
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We know the steps scientists use to make discoveries & test their ideas are just the same as the way everyone around the world has always solved their problems.  The big difference is in the way they write it down.  
COMPARE THE STEPS YOU HAVE LEARNED ALREADY:

	Common Problem-Solving Steps
	Scientific Method of Inquiry Process

	1.  See a problem
	1. Decide on your purpose

	
	2. Research what is already known

	2.  Make an educated guess
	3. Formulate a hypothesis

	3.  Predict the results of your guess
	4. Design an experiment

	4.  Try out your guess to see if you’re right
	5. Conduct & analyze your experiment

	5.  Think up a rule about your problem
	6. Formulate a theory or conclusion
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Scientists around the world and throughout history use these same steps to improve life for us all.  However, they have often worked in many different ways.  In ancient Hawai‘i there were many different kinds of scientists, just like there are today:

    Kahuna ho‘oulu ‘ai was an agricultural expert (farming scientist)

    Kahuna kilo hōkū was an astronomer (star & universe scientist)


      Kahuna kilo honua was a geologist (earth scientist)


      Kahuna kilo makani specialized in meteorology (wind scientist)


      Kahuna nānā a‘o specialized in cloud meteorology (weather scientist)


      Kahuna lapa‘au was a physician (scientist of medicine & healing)


      Kahuna kuhikuhi pu‘uone was an engineer (scientist of building)

ALL of these scientists & many more solved problems by using the scientific method, but they did it completely from memory – never writing it down!  

Today, most scientists prefer to write it down.  Also, the more detail they give, the more accurate their results will be so other scientists can learn what they learn, make the same medicines, or use their research to do more cool experiments.
LOOK AT THE NEXT PAGE – THE LAB REPORT RUBRIC

Match all these detailed steps to the simple problem-solving steps in the table.

	1.  Problem/Purpose & Research
	 

	2.  Guess/Hypothesis 
	

	3.  Predict/Design Experiment
	

	4.  Try out/Conduct & Analyze Experiment
	

	5.  Rule/Theory or Conclusion
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How to Use a Standards-Based Lab Rubric to Write Your Own 

 SCIENTIFIC METHOD EXPERIMENT

I. a) Title – say something about what your experiment will be

· independent variable – say what part of your experiment you are in control of changing 

  (eg: how much time you allow the experiment to take)

· dependent variable – say what part of your experiment you are not in control of & which changes because of your test 

    (eg: how fast something changes)

b) Purpose – says in one sentence what you are doing & why

(eg: making popcorn with frozen kernels to see if they pop faster)

II. Background – say what you already know, heard about or read & who gave you this information

(eg: McLaughlin & Thomas, 1999, suggest the popcorn pops faster

& we know molecules in popcorn kernels expand rapidly when heated)

III. Hypothesis – say exactly what you think will happen

(eg: In a 3 minute experiment (independent variable), more frozen kernels should pop (dependent variable) than room-temperature kernels pop (dependent variable) in the same hot air popcorn popping machine (constant) because the molecules are closer together, so when they start to move they will be forced through the kernel shell faster.)

a) Experimental Design – explain the science of your experiment


(eg: independent variable – 3 minute time limit to pop kernels


       dependent variables – time it takes frozen/warm kernels to pop


       constants – action of popcorn machine


       control – repeat experiment 3 times)


b) Materials – say exactly what you need



(eg: hot air popcorn machine, 6 cups popcorn kernels, timer, bowls)

   c) Procedures – say exactly what you will do

(eg: Step 1: put 1 cup of room-temperature kernels in machine

        Step 2: start machine & timer

        Step 3: stop machine at 3 min. & count popped kernels

        Step 4: repeat above steps with frozen kernels

        

        Step 5: repeat steps 1-4 two more times to verify results)

IV. a) Data (Quantitative) – give details of quantities you see in your experiment


(eg)  
     Number of Kernels Popped from 1 Cup in 3 Minutes)
	Test
	Frozen Kernels
	Room Temperature Kernels

	1
	80
	100

	2
	89
	104

	3
	93
	101


      b) Data (Qualitative) – give details of the qualities you see in your experiment


(eg: The popcorn maker used appeared to pop more kernels of both kinds

after it heated up during the first experiment.   Also, the number of kernels in each cup put in the machine were not counted precisely.

V. Analysis – say why you think your experiment turned out the why it did

(eg: We think room-temperature popcorn pops faster because it takes less time to heat up than frozen popcorn.  We think the number of kernels that pop each time also depends on exactly how many are put in the machine, and on chance because some kernels never pop at all.  Our hypothesis was wrong because we thought the rapid expansion of molecules that are closer together would cause them to pop faster, but it doesn’t.)

VI. Conclusion – say again why you did this experiment, what you thought would 

happen, whether or not your experiment was done right, & if you should do another experiment.

(eg: We wanted to make popcorn pop faster by using frozen kernels, so we compared how many frozen kernels would pop & how many room-temperature kernels would pop in 3 minutes, in 3 tests.  We believe that frozen popcorn does not pop faster that room-temperature popcorn.  We believe some people keep popcorn in their freezers to keep it fresh longer. This experiment proves that things expand faster the hotter they are.)
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