Study Guide for Experimental Design.

Targets for Unit:

Understand how to plan and conduct systematic and complex scientific investigations. (Plan an Experiment)

· Make a hypothesis about the results of an investigation that includes a testable prediction
· Generate a logical plan for, and conduct, a systematic scientific controlled investigation with the following attributes:

· hypothesis (prediction with cause-effect reason)

· appropriate materials, tools, and available computer technology

· controlled variables

· one manipulated variable

· one responding variable

· gather, record, and organize data using appropriate units, charts, and/or graphs

· multiple trials

· experimental control condition when appropriate

· additional validity measures

· Identify and explain safety requirements that would be needed in an investigation.

Analyze scientific investigations for validity of method and reliability of results. (Analyze Data)

· Describe how the methods of an investigation ensured reliable results.

· Explain how to increase the reliability of the results of an investigation (e.g., repeating an investigation exactly the same way increases the reliability of the results).

· Describe how the methods of an investigation ensured validity (i.e., validity means that the investigation answered the investigative question with confidence; the manipulated variable caused the change in the responding or dependent variable).

· Explain the purpose of the steps of an investigation in terms of the validity of the investigation.

· Explain how to improve the validity of an investigation (e.g., control more variables, better measuring techniques, increased sample size, control for sample bias, include experimental control condition when appropriate, include a placebo group when appropriate).

Synthesize a revised scientific explanation using evidence, data, and inferential logic. (Write a conclusion)

· Generate a scientific conclusion, including supporting data from an investigation, using inferential logic. 

· Describe a reason for a given conclusion using evidence from an investigation.

· Generate a scientific explanation of an observed phenomenon using given data.

· Predict and explain what logically might occur if an investigation lasted longer or changed.

· Explain the difference between evidence (data) and conclusions.

· Revise a scientific explanation to better fit the evidence and defend the logic of the revised explanation.

· Explain how scientific evidence supports or refutes claims or explanations of phenomena.

To be successful a student should be able to check off the following "I can" statements:

· Define and use the following terms: 

· Hypothesis

· Scientific Theory

· Manipulated variable

· Responding Variable

· Control Variable

· Experimental Control

· Name all of the sections in a formal Lab Report and describe what they should contain.

· Formulate a hypothesis, which includes a prediction (If-Then) and an explanation (because) statement.

· Understand how to reduce error and increase reliability (validity) of the experimental data.

· Write a conclusion that supports or refutes the hypothesis using data. For your Claim include Evidence and Reasoning
