Ms. Wise Life Science Notes for 1st Nine Weeks of 2008

Nature of Science: Intro Chapter and Skills Handbook (in back of book) 

Life Science = study of living things.

Ex:
Biology = study of all life. (“Bio” means life): Botany = study of plants


Zoology = study of animals. (“Zoo” means animal)(many, many, branches of Science.)

Science - means “to know”  -a constant search for information.-analyzing and relating information.-and making discoveries.

Goal of Science - to understand the world around us -to explain why things happen the way they do.

Scientists - try to determine truths (facts) about nature.


-use the facts to solve larger mysteries of nature.

-use the facts to propose explanations for the  events they observe.


-perform experiments to test their  explanations.

Fact = a truth that can be verified by repeated measurements, observations, or some other method.   

Theory = a logical explanation for events that occur in nature

Scientific Theory = a powerful, time-tested concept that makes useful and dependable predictions about the natural world. 

-tested over and over again to see if they remain true

Law = a theory that has survived many tests and summarizes observed experimental facts.  

* Theories and Laws can change as we learn new information and make new discoveries.  

Scientific Communication = sometimes presented orally scientific conferences, but most of the time occurs through written lab reports -published in science journals or on the internet. 

The Scientific Method and experimentation: 

Problem/Question

Research

Hypothesis (If…than…prediction)

Design an Experiment to test the hypothesis

Do the Experiment

Make observations and collect data

Analyze the data (make graphs)

Write out the results

Draw a conclusion

Prediction = making an inference about a future event based on current or past evidence.  One way to make a prediction is to look for a patterns very specific.  A hypothesis is a type of prediction. 

A hypothesis (plural: hypotheses) is a possible explanation for a set of observations or answer to a scientific question.  Always written as an if...then statement and includes what is expected to happen as a result of the experiment. The if statement includes what was changed (manipulated variable) and the then includes the result of the change ( responding variable)
Making an inference is explaining or interpreting an observation or statement.  Inferences can be reasonable (logical) or unreasonable.

Reasonable inference is one that makes sense, given what a person knows about the topic.Example:  You walk in the front door and you smell fish cooking.  You infer that you are having fish for dinner.

Unreasonable inference is to conclude too much from the evidence.


Example:  You walk in the door and you smell fish cooking.  You infer that you are feeding the entire neighborhood.
Variables:

Manipulated variable (independent variable)=   factor that is changed in an experiment 

Responding variable(dependant variable)  = the factor that changes because of the manipulated variable or the result of the change.  

Controlled variables = variables which must be kept constant so that the results are only caused by the manipulated variable. 

Experimenting= the development and use of appropriate procedures and skills after careful consideration of the problem to be investigated in order to design an experiment using both experimental and control setups. 

Experimental Setup= a setup which contains the manipulated variable. 

Control setup= a setup which removes the manipulated variable but leaves everything else the same.–eliminates hidden or unknown variables. 

Collecting Data and observations: 

Collecting Data= gathering information from various sources using observations. 

Observation=the use of all the senses to compare and describe objects

Quantitative observations = data with numbers from actual measurements

-uses metric measurements and tools

Measuring = comparing an object or process to a standard.  UsingThe SI system: International system of Units for length, volume, temperature, mass, weight, and time.   

Qualitative observations = data that are descriptions without numbers.  -uses senses 

Results:  Summarizes your data-do not include any conclusions or inferences. 

Data Analysis- uses graphs and statistics to compare data. 

Drawing a conclusion = making a statement summing up what you have learned from an experiment  

Classification= the grouping of related objects on the basis of differences and similarities for easy use and for determining relationships between objects; organizing objects and events into groups according to a system, or organizing an idea. 

Classification Systems = used to organize things in a logical orderly way.  

Formulating Models= creating pictures, diagrams, or other representations of object or processes. 

Operational definition= a statement that describes how a particular variable is to be measured, or how an object or condition is to be recognized.  (used a lot in classification).

Metric Review 

Measurement
Basic Units



tools
Length


meters (m)


metric ruler



Volume


liters (L)



graduated 

 cylinder




Cubic centimeters (cm )
metric ruler




(formula = l x w x h)

Mass


gram (g or kg)

triple-beam 

balance

Weight (force)
Newtons
 (N)


spring scale

Temperature
    degrees Celsius ( C)
thermometer

Prefix

k
kilo 

means 1000 times the base unit

h
hecto 

means 100 times 

dk
deka

means 10 times 





(base unit = 1)

d
deci 

means 1/10 or .1 (one tenth) 

c
centi 

means 1/100 or .01 (one hundredth) 

m
milli 

means 1/1000 or .001 (one thousandth)

u
micro

means one millionth

n
nano

means one billionth

