Scientific Investigation


Scientists use a series of steps called the scientific process to solve problems.  These steps include: asking a question, making a hypothesis, designing an experiment to test the hypothesis, collecting and recording data, and interpreting the data to reach a conclusion.


A hypothesis is an educated guess or prediction that can be tested to answer a question.  A hypothesis can be stated as a cause and effect, such as:  “If the water temperature is increased, then the amount of sugar that can be dissolved in it will increase.”


An experiment is a fair test in which only one variable is compared.  Variables are things in an experiment that can be changed or controlled.  A good experiment tests only one variable at a time.


An observation is a clear description using one or more of the senses to identify an object or an event.  An accurate observation describes exactly what is observed and nothing more.


Scientists make an inference or conclusion based on evidence about events that have already occurred.  Infer means to form an idea using facts or observations.

Metric Measurements


Scientists use appropriate instruments to collect data during experiments.  Some tools are used to measure distance, volume, mass, and temperature.


Metric measurements are used to collect, record, and report data.  Data is the information or facts collected during an experiment.  Data can be displayed using bar and line graphs.  Scientists look for data that is unusual or unexpected when analyzing their results.


Scientists also use data to make predictions about what may happen in a future situation.  Predictions can be made based on data from picture graphs, bar graphs, and line graphs.

Variables


Variable means “able to change.”


An independent (manipulated) variable is something that is purposely changed.  You can manipulate, or change, the experiment.  Experiments should have only one manipulated variable.


A dependent (or responding) variable is something that changes as a result of the manipulated variable.  It responds or reacts to the part of the experiment you changed.


A good experiment has only a small number of variables that can change the outcome.


Constants are things that are kept the same in an experiment.  A constant does not change.  Scientists decide what variables must be held constant in order to design a fair test.

Scientific Method

Problem/Purpose 

Ask yourself a question.  What do you want to learn?

Hypothesis 

Guess or predict what the answer is to your question.

Materials

Items you need for the experiment.

Procedures

Step by step directions.

Results

Information that you write down during the experiment.

Results can be data or things you learned during the experiment.

Conclusion

The answer to your hypothesis.  Your conclusion can be correct or incorrect.

DIZZY BUNNY EXPERIMENT

Problem/Purpose

How will changing the ears and the weight of the bunny make it fall differently?

Hypothesis

_____________________________________________

_____________________________________________

Materials

____________________     ____________________

____________________     ____________________

Procedures:

1. Cut out four bunnies.

2. For the first, do not do anything to it.

3. For the second, fold both ears one direction.

4. For the third, cut down between the ears and fold them opposite directions.

5. Drop each bunny and record observations

6. Repeat the experiment adding three paperclips to the bottom.

Results:

1st bunny drop observations:

2nd bunny drop observations:

3rd bunny drop observations:

Paper clip bunny drop observations:

Conclusion

_____________________________________________

_____________________________________________

_____________________________________________

_____________________________________________







