Planning Labs:
Water Lab







IA: Design (6pts)
Design (D)
	
	Defining problem/research and selecting variables
	Controlling Variables
	Developing a method for collecting data

	Complete (2)
	Problem/research question is stated clearly (focused, not too broad).

and

Correctly identifies the relevant variables.


	Designs a method for the effective control of the variables.

Clearly indicates the levels of IV and number of trials at each level.

Appropriate use of equipment/materials is described. Diagrams are included.


	A systematic method for collecting data is designed and clearly described. The procedure allows for the collection of sufficient relevant data and excludes the collection of irrelevant data.

	Partial (1)
	Problem/research question is stated, but is unclear, incomplete or broad. 

or

Identifies only some relevant variables


	Designs a method for some control of the variables.

Levels of IV are evident but not clearly stated or the number of trials at each level are not clear.

Appropriate use of some essential equipment/materials is described
	Method provides for the collection of insufficient relevant data or both relevant and irrelevant data.

	Not at all (0)
	No problem/research question is stated or research question is incorrectly defined and does not identify relevant variables.


	Designs a method that does not control the variables.

The levels of IV and number of trials at each level are not evident.

No apparatus/materials are described or are inappropriate.

	Method that allows for the collection of only irrelevant data is designed and/or method is not clearly described




Purpose: To practice experimental design by investigating factors that will affect the intermolecular forces of water by determining the number of drops of water that fit on a penny.

Pre-planning:

1. Determine the number of drops of water that will fit on a penny.

2. List all variables that can affect your result. This should include variables the affect your technique and well as those that could affect the water itself.

Planning: Design and experiment that will test out one of the variables you have identified. Be sure to follow all aspects of the Planning guidelines above.
CONCLUSION AND EVALUATION (CE)

	
	Concluding

 (interpreting results) 
	Evaluating Procedure(s)

(sources and evaluation of errors)
	Improving the investigations

(suggestions for improvement)

	Complete (2)
	States a valid conclusion (based on a reasonable interpretation of the results) is clearly stated.

Evidence from the data is cited to support the conclusion(s).  

Results are compared with literature values where appropriate.
	The procedure (apparatus, materials and method) including use of equipment, the processes and techniques used, and time management is evaluated.  

Limitations and weaknesses are clearly identified and possible effects on the outcome are discussed. A discussion of the limitations of the data analysis may also be included.


	Realistic (specific) suggestions to improve the investigation following the identification of limitations and weaknesses are stated. 

Clearly identify changes in procedures and/or equipment/materials that would reduce error and/or improve results.

	Partial (1)
	States a conclusion based on a reasonable interpretation of the data/results.
	The procedure (apparatus, materials and method) is evaluated partly, but some obvious limitations or errors are missed; irrelevant points may be made.
	Suggestions to improve the investigation are stated but are simplistic or too brief.

	Not at all (0)
	States no conclusion or the conclusion misinterprets the results. 
	The procedure (apparatus, materials and method) is evaluated superficially or the evaluation is irrelevant or is absent
	Suggestions to improve the investigation are unrealistic or no suggestions are stated.


Effect of Bond Type on Intermolecular Forces
Wear goggles 

  IA: Design (6pts)

Purpose:  To determine the effect of intermolecular forces on the physical properties of liquids.

Pre-planning: Brainstorm a list of ways of indirectly measuring the strength of intermolecular forces.
Procedure: Devise your own to test out your research question. Be sure to clearly identify proper safety precautions!


     You must choose between analyzing the different alcohols available or the list of liquids of varying polarity provided by 

      the teacher.

Analysis and presentation:  Prepare a short powerpoint containing three slides and place it in the digital drop box.

· Slide 1: Research question, experimental design & outline of procedure

· Slide 2: Graphical representation of results

· Slide 3: Interpretation of results.

Conclusions:  View the powerpoints for each group online and fill out the experiment summary sheet.

Investigation of Acid Rain





Planning (P)

Purpose: To design a short experiment to investigate an effect of acid rain.

Procedure:

1. Select a research question and develop and experimental design.

2. Design a procedure.

3. Carry out a one week investigation.

4. Summarize findings

5. Write out an evaluation of the investigation.

Dirty Water







Planning (P)

Purpose: To Analyze and purify a dirty water sample.

Procedure: Develop a method for determining the % suspended and dissolved solids, removal of odors and testing water clarity of a dirty water sample.

Analysis:

1. Determine % suspended vs dissolved solids

2. Determine clarity

3. Test clarity w/ respect to bacteria (optional)

4. Remove odor

Factors that Affect Reaction Rate





IA:  Design, DCP & CE

You will design and carry out an experiment to test the effect of either concentration, temperature or surface area on the rate of a reaction.  You will be given a list of possible reactions for study.
