EXPERIMENTAL DESIGN- CTS SUMMARY
Section III- Concepts, Skills, and Knowledge 
Grades K-4 Major Concepts, Skills, and Knowledge
	Concepts
	Skills and Knowledge

	Types of Investigations
	( Scientific investigations may take many different forms- doing experiments is one type of an investigation. (3-5 BSL)

	Scientific Questions
	( Students ask questions that can be answered. (NSES)

	Simple Experiments
	( Plan simple experiments to answer questions  (NSES)

( People can often learn about things around them by just observing those things carefully, but sometimes they can learn more by doing something to the things and noting what happens. ( K-2 BSL)

	Fair Test
	( By fourth grade- develop idea of a fair test. (NSES)

	Use of Tools
	( Choose the types of tools needed to gather data. (NSES)
( Tools such as thermometers, magnifiers, rulers, or balances often give more information about things than can be obtained by just observing things without their help. ( K-2 BSL)

	Data
	( Choose the data they will need to provide evidence. (NSES)


Grades 5-8 Major Concepts, Skills, and Knowledge
	Concepts
	Skills and Knowledge

	Types of Investigations
	( Scientists differ greatly in what phenomena they study and how they go about their work. (6-8 BSL)
( Although there is no fixed set of steps that all scientists follow, there characteristics common to all investigations. (6-8 BSL)

	Scientific Questions
	( Identify and formulate questions that can be answered through scientific investigations. (NSES)
( Develop the ability to identify a question with the scientific ideas, concepts, and quantitative relationships that guide the investigation. (NSES)

	Observation and Measurement
	( Develop general abilities such as knowing what types of systematic observations and accurate measurements will be made. (NSES)

	Variables
	( Identify and control variables. (NSES)

( If more than one variable changes at the same time in an experiment, the outcome of the experiment may not be clearly attributable to any one of the variables. (6-8 BSL)

( It may not always be possible to prevent outside variables from influencing the outcome of an investigation (or even to identify all the variables), but collaboration among investigators can often lead to research designs that are able to deal with such situations. (6-8 BSL)

	Clarification of Ideas
	( Clarify ideas that guide the investigation. (NSES)

	Use of Tools
	( Know what types of tools and techniques will be used to gather and analyze data. (NSES)


	Bias
	( Scientists are aware of personal bias and take steps to try and avoid it when designing investigations. One safeguard is to have different investigators conduct independent studies of the same questions. (6-8 BSL)


Grades 9-12 Major Concepts, Skills, and Knowledge
	Concepts
	Skills and Knowledge

	Types of Investigations
	( Investigations are conducted for different reasons, including to explore new phenomena, to check on previous results, to test how well a theory predicts, and to compare different theories. (BSL)

	Hypotheses
	( Formulate a testable hypothesis. (NSES)
( Demonstrate the logical connections between the scientific concepts guiding a hypothesis and the design of an experiment. (NSES)

( Hypotheses are widely used in science for choosing what data to pay attention to and what additional data to seek, and for guiding the interpretation of the data (both new and previously available). (BSL)

	Experimental Procedures (including variables)
	( Knowledge of proper equipment, safety precautions, methodology, use of tools and technologies, variables and controls. (NSES)
( Sometimes, scientists can control conditions in order to obtain evidence. When that is not possible for practical or ethical reasons, they try to observe as wide a range of natural occurrences as possible to be able to discern patterns. (BSL)

	Clarification 
	( Clarification of ideas that guide the investigation. (NSES)
( Clarification of the question. (NSES)

( Clarification of experimental procedures. (NSES)

	Bias
	( Scientists in any one research group tend to see things alike, so even groups of scientists may have trouble being entirely objective about their methods. For that reason, scientific teams are expected to seek out the possible sources of bias in the design of their investigations. (BSL)
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