Scientific Method Lab:

Freezing Point of Water

Learning Target: I can apply the process of scientific inquiry in designing an investigation in response to a scientific question.
Task: With the scientific method in mind, design an experiment to explore how salt affects the freezing point of water.  

Some possible questions to spur an investigation:

· Why is salt spread onto icy roads? or Why is used to make ice cream? 

· Why was the water of the Titanic sinking colder than the freezing point of water (0oC)?

· Which is the best salt to use on icy roads?

· How much salt should be added to the roads?

	Question/Purpose
Hypothesis
Experimental Design
A step-by-step procedure with specific details.

        Available Materials:

· styrofoam cups 

· ice

· teaspoons & scoopulas

· balance (mass)

· thermometers

· salt: sodium chloride, calcium chloride, and aluminum chloride  

· clock/stop watch

· water
	Data Analysis

Analyze Data:

Record both qualitative and quantitative observations throughout the experiment.  

Data tables should be organized and appropriately labeled.  

Graphing: arrange the independent/dependent variable axes, label axes, and add a title.    


	Conclusion

A write-up that addresses the following guiding questions:

· A description of how your team followed the scientific method in developing a conclusion  

· Identify the following:

· control
· independent variable

· dependent variable

· constant variable(s)

· What does the data/results prove?

· Applications: After completing the experiment, can you now answer why salt is used on icy roads and in ice cream?  Why was the water colder than the freezing point on the night of the Titanic sinking? 




	
	Exemplary!
4 pts
	Proficient
3 pts
	Developing
2 pts
	Needs Improvement
0 pts

	Purpose, Question, and Hypothesis:
Are the purpose, question, hypothesis, and prediction indicated?  
	The purpose, question, hypothesis, and prediction are logical and clearly written.  
	The purpose, question, hypothesis, and prediction are indicated but not organized.  
	The purpose, question, hypothesis, and prediction are mostly present, but may be missing one.  
	The purpose, question, hypothesis, and prediction are all missing.  

	Experiment:

Is the control and independent/dependent variables clearly included in the procedure?
	Control and variables are clearly indicated and appropriately selected.  Procedure is logical in answering lab question.
	Control and variables are present, but may not be appropriate to the investigation.  Procedure is logical and relevant.
	Control or variables are reversed, or experimental procedure design does not answer the question.
	Control or variables are missing.  Experimental procedure development is flawed.

	Data Table:

Are all measurements from the lab clearly tabulated?
	All data is clearly recorded and units of measure are indicated.
	Data is present with units but not organized into an easy to read table.
	Data is mostly present, but missing units and/or a table.
	Data is missing, units are absent and information is not organized.

	Graph:

Are any calculations demonstrated using correct units and labels?
	All calculations are clearly shown: showing what each variable represents and with units of measure.
	Calculations are shown but it is not clear what measurements are being used. Results are correct with units of measure.
	Some of the calculations are shown but it is not clear what the variables represent or the units are missing.
	Calculations are shown but it is not clear what measurements are being used. Results are incorrect and / or units of measure are missing.

	Conclusion:

Do conclusions refer to the data and observations collected during the activity? 
	Answers to all conclusion questions are logical and make clear reference to the data recorded for the experiment.
	Answers to some conclusion questions are logical and make clear reference to the data recorded for the experiment.
	Answers to the conclusion questions are consistent with the data but do not use the data as support.
	Answers to conclusion questions are not supported by the data collected.


Self-Assessment: ____

Teacher Evaluation: ____
