I. Scientific Methods
A. Observations 

– any ___________ about the world around you

two types of observations

1. Qualitative 

– describes something’s _______ (things which cannot be __________) 

Ex.: _____, ______, _____, _________, etc.

2. Quantitative 

– observations made through _____________

ex.: _______, _______, ______, ________, etc.

- measurements may be used to determine dimensional values – determined by using a mathematical __________ to find an answer

- any ___________ gathered by observation or experimentation may be considered _______
3. Inferences - educated _________, or ______________ based upon observations

B. Scientific Methods 

– system for scientific ____________________

consists of a series of _______ to solve a problem

1. Observations 

– before you can even state a problem, you need to have something to _______ it on

- usually, the type of observation used in the scientific method is one that makes you ask a _____________

2. Stating the Problem 

- after you have made some observations about the world around you, there might be a ___________ on your mind

- your question should start with one of the standard questioning words:

(____, _____, ______, ____, or ____)

3. Stating the Hypothesis 

- a hypothesis is an ____________________ that attempts to _________ your problem that is based on __________ ______________

- hypotheses have a standard format

- composed of an ________________, a possible __________, and a __________ for that explanation 

- "If it is true that (_____________), then (_____________) because (___________)" 

4. Testing the Hypothesis
- experiments must be designed so they test your hypothesis to see if you can either __________ your ideas or not

a. Write a Procedure
- a procedure is a __________ list of _________ that tells what materials you will use and how you will use them to test your hypothesis

- procedures must be very __________

- should be written so that anyone who picks up your procedure and ______ and _________ it and get the same __________ that you did - ________________
b. Separate and Control Variables
- in order for your experiment to work, you need to be specific about what you are ____________

- there should be only _____ variables that you examine

i.  Independent (Manipulated) Variable 
- the thing that you _________ in an experiment

ii. Dependent (Responding) Variable 

- is the ________ you see from changing the independent variable

- there may be many things that can __________ what happens in your experiment

- only want to look at how _____ variable affects the other

- must hold the other variables ___________ - that means they have to ______ the _______ throughout the experiment

- also, you need to have a ______________ - the _________ in the experiment that is not _________

- used to show _________ patterns - serves as a ______ for ____________ - shows "_________ / __________" conditions of change  

5, Interpreting Data
- explain what your data ________

- helps to make ____________ and _______ to represent the data

- compare _____ groups to _______ groups - what are the _____________?

- data may be __________ or _____________

- look for patterns of ________ - do these patterns appear to _______ your hypothesis?

6. Drawing Conclusions
- conclusions must ______ the ______ to your _____________

- have several parts

a. Did your experiment actually test your hypothesis? 

- look back to your ___________ - did your experiment actually attempt to see if your original ideas were __________?

b. Restate the hypothesis
- always restate your hypothesis as part of your conclusion

c. Did your interpretations (results) support your hypothesis? Why or shy not?
- look at your _______ and think about your interpretations - did the _____ you gathered support your hypothesis? If it did, explain ____ your data helped support your hypothesis

- if your data does not support your hypothesis, try and ________ where your hypothesis had a __________, and give some suggestions about how you would __________ the experiment if you did it again 

***REMEMBER*** The scientific method is actually a _______ - that means that your conclusion should and can lead to further ___________ for investigation!
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C. The Metric System (SI)
- SI stands for _________________________ (International System of Units)

- ___________ set of units used in most of the world

- based upon powers of ____

- easy to _________ values from one unit to another

- simply need to move _________ point

- move decimal left or right as many places as the following scale shows

	Kilo-
	Hecto-
	Deca-
	Meter, Liter, or Gram
	Deci-
	Centi-
	Milli-


- if you were changing 10.0 g into kilograms, you would move the decimal point _________ places to the ________

ex.:
10.0 g
( .01 kg

- in America, the __________ standard set of measurements are more frequently used

- in science class, we will ONLY use the _________ system

1. SI Units
- base units - ____________ (___), _________ (___) and the _______ (___) 
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D. Measurement
- form of ____________ observation

- use special _______ to extend the powers of the five _____________

1. Distance
- can be described as ________, _________, __________, ___________, etc.

- how far it so between two fixed ________

- measured using a metric ______ (_________)

- distances are measured in ___________ (___), ________ (___), or __________ (___) most frequently

2. Volume 

- how much _______ an object or substance takes up

- can be measured in two ways

a. Dimensional Analysis 

- determined using the following equation:

V = l x w x h

V = volume



l = length


w = width


h= height

- units for calculating volume in this manner = _____

- the length of an object is always the _________ of the three dimensions

- width is usually the _______ largest, and height is usually the __________

b. Archimedes' Principle 

- water ________________

- use a ___________________ to measure the volume of a liquid

- water in a tube makes a curved line called the _____________ - always measure volume from the ____________ of the meniscus

- the volume of water changes ______________ to the volume of any object you place in it

- to use Archimedes' Principle, use the following steps

1. Fill the cylinder to the desired level (you choose how much water you  want….remember to not put too much water in - if the cylinder overflows, your readings will be flawed - also remember that you need to put in enough water so that whatever solid you will be measuring will be completely submerged).

2. Read the level of the water in the cylinder. Remember to read from the bottom of the meniscus. 

3. Place the irregularly shaped solid in the water, being careful not to let the water splash (this will cause error in your readings.)

4. Read the level of the water again. You will notice that the water level has risen.

5. Subtract your first volume reading from your second volume reading. This will be equal to the volume of your solid. In this case, the units for measuring volume are milliliters (mL) since you were using liquid measurement.

3. Mass
- measured using a ____________________
- remember that ______ and ______ are not the same thing

- measured in ________ (___) or ____________ (___)

E. Density
- describes how much ______ is found in an amount of ________

- density is __________ for substances at given ________________

Ex.:
water's density at 4( C is always 1.0 g/cm3
- density can change

- in general, density ____________ as a substance is __________

- in general, density ___________ as a substance is __________

- density is also affected by ___________

- if the same amount of mass is _____________ (squished) into a _______ space, the density __________

- if the pressure on an object, like a gas, _____________, its volume will ________ while its mass ______ the ______, causing the density to ___________

- exception = water - density __________ as it is ___________ (ice _________ in liquid water)

- density can be calculated using the following equation:





D = M / V
D = density



M = mass


V = volume 


/ = divided by

- may need to use density equation to determine volume or mass

- if you are looking for either mass or volume, put density over 1 and cross multiply and divide
