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What Science Is and Is Not

• Science is not a collection of  unchanging beliefs about the world.

• Scientific ideas are open to testing, discussion, and revision. Science is 

subject to change.



The Goals of  Science

• One goal of  science is to provide natural explanations for events in the 

natural world.

• Science also aims to use those explanations to understand patterns in nature 

and to make useful predictions about natural events.



Science Methodology: The Heart of  Science

• Scientists are problem solvers.

• There isn’t a single method for solving problems, there is a general style of  
investigation called scientific methodology. This process involves:

• Observing and asking questions.

• Making inferences and forming hypotheses.

• Conducting controlled experiments.

• Collecting and analyzing data.

• Drawing conclusions.



Observing and Asking Questions

• Scientific investigations begin with observation.

• Observation is the act of  noticing and describing events or processes in a 

careful, orderly way.

• Quantitative Observations have to do with “quantities” or numbers, amounts, 

measurements, etc.

• Qualitative Observations have to do with “qualities” or observations made with the 

senses such as texture, color, odor, etc.



Inferring and Forming a Hypothesis

• An inference is a logical interpretation based on what scientists already know.

• Inference, in combination with imagination, can lead to a hypothesis.

• A hypothesis is a scientific explanation for a set of  observations that can be 

tested in a way that it can be supported or rejected.



Designing Controlled Experiments

• In a controlled experiment, only one variable is changed while all other 

variables stay the same.

• It is important to control variables so you know what is producing the 

change in the experiment.

• It is also important to have a control group in an experiment. The control 

group is exposed to the same conditions as the experimental groups except 

for the changed variable.



DRY MIX Variables

• D:  Dependent Variable

• R:  Responding Variable (the variable that changes in response to the IV)

• Y:  Graphed on the Y – Axis

• M:  Manipulated Variable (the variable deliberately changed)

• I:  Independent Variable

• X:  Graphed on the X - Axis



Collecting and Analyzing Data

• Data collected can be either quantitative or qualitative (like observations).

• Research tools include calculators, computers, probes, charts, graphs, 

notebooks, journals, etc.

• Researchers must be careful to avoid errors in data collection and analysis.

• The larger the sample size, the more reliable the results of  an experiment.

• Accuracy and precision are important in scientific investigations.



Drawing Conclusions

• Scientists use experimental data to support, refute, or revise a hypothesis.  

• Hypotheses are often not fully supported or refuted based on one 

experiment. Instead the data tells scientists if  they are on the right track or 

not.

• Often hypotheses are reevaluated and revised. A new experiment is then 

conducted and more data collected.


