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1. Problem
a). Question
b). Observations and Inferences
c). Research Information
	
	Criteria:

	5 (Exceeds Expectations)
	*The question of the experiment is clearly identified       

   and stated in the correct form.

*The student accurately and completely researches 

   information on the problem citing what has been          

   presented and learned from at least five valid

   resources (that are well documented)*

*The student makes five or more observations and

   inferences.

	4 (Above Expectations)
	*The question of the experiment is identified and 

   stated in the correct form.

*The student accurately researches information on    the problem citing what has been presented and learned from at least four valid resources.*

*The student makes four or more observations and

  inferences.

	3 (Meets Expectations)
	*The question of the experiment is identified and clearly stated in the correct form.

*The student does adequate research on the problem citing what has been presented and learned from at least two or three valid resources.

  *The student makes three observations and inferences.

	2 (Approaches Expectations)
	*The question of the experiment is somewhat identified and is not clearly stated.

*The student does little research on information of the problem citing only one valid resource.

*The student makes one observation and inference.

	1 (Below Expectations)
	*The question of the experiment is somewhat identified and not clearly stated.

*The research done by the student is unclear and no

  sources are used.

*The student makes no observations or inferences.

	0 (Does Not Meet the 

     Required Format)
	*The question of the experiment is not identified or

  stated at all.

*The research done by the student is unclear and no

  sources are used.

*The student makes no observations or inferences.


*Affects the Hypothesis.

2. Formulate a Hypothesis 

The following are elements of a good hypothesis:

1). The hypothesis is testable and relevant to the problem being tested.

2). The hypothesis is phrased so that it predicts the expected outcome of the

      experiment (it may be an if…then or cause/effect statement).

	Score
	Criteria

	5 (Exceeds Expectations)
	*The hypothesis is testable.

*Hypothesis is clearly stated in sentence format and

  highlighted in the paragraph.

*The hypothesis is based upon the problem to be

   investigated.

*The hypothesis is based on well documented

 research from at least five valid resources.

	4 (Above Expectations)
	*The hypothesis is testable.

*Hypothesis is clearly stated in sentence format.

*The hypothesis is based upon the problem to be

  investigated.

*The hypothesis is based on research from four

   valid resources.

	3 (Meets Expectations)
	*The hypothesis is testable.

*Hypothesis is stated in sentence format.

*The hypothesis is based upon the problem to be

  investigated.

*The hypothesis is based on adequate research from

   two-three valid resources.

	2 (Approaches Expectations)
	*The hypothesis is testable and related to the

  problem, but not clearly stated.

*Hypothesis is stated in sentence format.

	1 (Below Expectations)
	*Attempts to state a hypothesis that is relevant to

   the problem, but is not testable.

*Hypothesis is not clear or written as a question.

	0 (Does Not Meet the

    Required Format)
	*There is no hypothesis stated that is relevant to the

  problem, or that is testable.


3. Materials and Methods

a).  Control Group

     (The hypothesis has considered information about variables to be controlled).

b).  Independent Variable and Dependent Variable 

      (The hypothesis provides an explanation about the relationship between the

        independent variable and the dependent variable).

	5
	*The procedure for a controlled experiment is clearly stated. Each step

  is specifically designated, in a logical sequential order, and is clearly

  repeatable.

*The Independent and Dependent Variable are correctly identified, with 

  a complete explanation for choice of the variables.

*Manipulation of one variable, all variables that affect the outcome are

  listed as controlled.

*Material list is present.

	4
	*The procedure for a controlled experiment is clearly stated. Each step

  is specifically designated, in order and is repeatable.

*The Independent and Dependent Variables are correctly identified,

  with an explanation for choice of the variables.

*Manipulation of one variable, some of the variables that affect the 

  outcome are listed as controlled.

*Material list is present.

	3
	*The procedure for a controlled experiment is not clearly stated.

*The steps are not clearly designated, with discrepancy in order. A

  peer scientist would need to make assumptions between steps.

*Both Independent and Dependent Variables are correctly identified,

  with an incomplete explanation for choice of the variables.

*More than one variable that affect the outcome are listed as controlled.

*Material list is present.

	2
	*The procedure for a controlled experiment is not clearly stated.

*Steps are not clearly designated, with a large discrepancy in order.

 Assumptions from an instructor need to be made between steps.

*Either the Independent or Dependent Variables are correctly

  identified, without an explanation for choice of variables.

*At least one variable that affect the outcome are listed as controlled.

	1
	*The procedure for a controlled experiment is not clearly stated.

*Neither the Independent nor Dependent Variables are identified.

*No controlled variables are listed that affect the outcome.

	0
	*There is no student generated procedure.




4.  Analysis of Data and Analysis of Procedure
Analysis of Data: Data Table

Analysis of Data: Graph 

Analysis of Data: Written

Analysis of Procedure: Written

Analysis of Data – Data Table
1. In an organized table that includes the Independent and Dependent Variable.

2. Each column is titled with units.

Analysis of Data - Graph 

1. Title that clearly communicates the independent variable (x-axis ) and the dependent variable (y-axis)

      2.   Both axes are labeled with the correct variable described and correct units in 

            parentheses

      3. Graphs labeled as “Figure 1”, “Figure 2”, etc.

      4. Graphs are electronically generated.

          This includes:

         -Both axes are numbered. Each axis does not have to contain the same scale.

        -All data points are correctly plotted.

         -Bar are not connected, and are evenly spread out, when appropriate.

        -Points plotted are either connected or not as a line graph, as determined by

          discrete or continuous data.

     5. There is a regression equation and line of best fit displayed on the graph if necessary.

         The R2 is also displayed.

     6. There is a map key or legend on the graph to denote different series of data.

Analysis of Data - Written
1. In 2 paragraphs, data is described in detail

      2. Units used for all values are stated clearly

3. In 1 paragraph, any outliers in data set are described

Analysis of Procedure – Composition
1. 1 paragraph describing why devices and methods (used to collect and record data) were chosen is provided
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	1. Title

only describes
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	1. Title does not describe variable(s)
	1. No title provided
	1. Graphs are not provided.

	2. Both axes are labeled with the correct variable described and correct units included in parentheses
	2. Both axes are labeled with the correct variable described, but units provided are not correct
	2. Both axes are labeled with the correct variables described, but no units are provided
	2. Both axes are labeled, not with the correct variables, and no units are provided
	2. Axes are not labeled
	2. Graphs are not provided

	3. Graphs labeled as “Figure 1,”  “Figure 2,” etc. with a title & in order.
	3. Graphs labeled as “Figure 1,” “Figure 2,” etc., with a title but out of order.
	3. Graphs labeled with a title not including “Figure 1”, “Figure 2”, etc.
	3. Graphs labeled with a title not including “Figure 1”, “Figure 2”, etc., and out of order
	3. Graphs not labeled
	3. Graphs are not provided

	4. Graphs are electronically generated
	4. Graphs are electronically generated.
	4. Graphs are electronically generated.
	4. Graphs are electronically generated.
	4. Graphs are hand written
	4. Graphs are not provided

	5. Has a line of best fit, with equation and R2 value displayed,  and discusses the outcome and it use on error.
	5. Has a line of best fit, with equation and R2 value displayed, and discusses the outcome
	5.Has a line of best fit, with equation displayed, and discusses the outcome
	5. Has a line of best fit, without equation or R2 value displayed
	5. Has a line of best fit without equation display
	5. Has no line of best fit

	6. A key or legend is provided for the graph with good use of shape or color distribution for bars and lines


	6. A key or legend is provided for the graph with attempted use of shape or color distributed for bars and lines
	6. A key or legend is provided for the graph
	6. A key or legend is missing from only one graph
	6. key or legend missing on one or more graphs
	6. No key or legend is provided for the graph
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	Written Analysis of Data (qualitative & quantitative)



	1. Data relationships are explained in detail, not simply listed in sentences. Graphs and tables are referenced more than once.
	1. Data relationships are explained in detail, not simply listed in sentences. Graphs and tables are referenced once.
	1. Data relationships are explained but not in detail. Data are listed in sentences. Graphs and tables are referenced once.
	1. Data is fully described but relationships are not explained. Graphs and tables are referenced once. 
	1. Data are not fully described. Graphs and tables are not referenced.
	1. Data is not described. Graphs and tables are not referenced.

	2. The correct units used for all values are stated clearly.
	2. The correct units used for all values are stated clearly with no more than 2 missing units. 
	2. The correct units used for all values are stated clearly with more than 2 missing units.
	2. The correct units used for values are stated clearly with 1 mislabeled unit. 
	2. Units used for values are stated clearly with more than 1 mislabeled unit.
	2. Units are not stated.

	3 All outliers are discussed, AND if there are none, a statement is made.
	3. Most outliers are discussed, AND if there are none, a statement is made. 
	3. Some outliers are discussed. 
	3. All outliers are listed but not discussed. 
	3. Most outliers are listed but not discussed. OR Incorrect statement of “no outliers.” 
	3. No mention of outliers. 
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	Written Analysis of Procedure



	1. Comprehensive discussion of effective and non-effective steps of procedure and their effect on data. Includes recommendations for each non-effective step. 
	1. Comprehensive discussion of effective and non-effective steps of procedure and their effect on data. Includes recommendations for most non-effective steps.
	1. Comprehensive discussion of effective and non-effective steps of procedure and their effect on data. No recommendations.
	1. Identifies all non-effective steps of the procedure. No recommendations.
	1. Identifies only 1 non-effective step.

No recommendations.
	1. No discussion of procedure.


5. Conclusion

a). Support or Refute the Hypothesis

b). If the Hypothesis is Refuted: Revise the Hypothesis

	
	Conclusion

	5
	Has a clear and concise summary of all the results found in the experiment. 
(Just state overall results)

Makes a referral to what the hypothesis was and states that it was either supported or refuted. 
If refuted, discusses how the hypothesis could be revised that would support the data observed. 
If supported, discusses more than one relevant idea to be looked at for further experimentation.

	4
	Has a clear and concise summary of the all results found in the experiment. 
(Just state overall results)

States that hypothesis was either supported or refuted, but does not retell what the hypothesis was. 
If refuted, discusses how the hypothesis could be revised that would support the data observed. 
If supported, only discusses one relevant idea to be looked at for further experimentation. 

	3
	Has a summary of the results found in the experiment. 
States that the hypothesis was either supported or refuted, does not mention what the hypothesis was. 
Mentions one relevant idea  about further experimentation, but does not really reformulate a refuted hypothesis. 
If supported, it is just stated. Then one relevant idea for future experimentation is to be looked at.

	2
	Has a summary of the results found in the experiment. 
States that the hypothesis was either supported or refuted. 
No revision of the hypothesis or relevant ideas for further experimentation.

	1
	Has a summary of the results found in the experiment. 
Does not discuss how this compares to the hypothesis of the experiment.
Has no ideas for further experimentation.


6. Shared Results

a). Collaboration with the Public Domain

            b). Properly Cited Resources (inside of Paper and Bibliography)

	5
	Effectively communicates findings using conventional language mechanics regarding all 5 aspects (Problem, Hypothesis, Experiment, Analysis, Conclusion) of the scientific method to a peer audience* by means of an appropriate visually aided oral presentation or written lab report.

(*Peer audience is a Holy Name Graduate)

	4
	Effectively communicates findings… regarding 4 aspects.

	3
	Effectively communicates findings… regarding 3 aspects. 

	2
	Effectively communicates findings… regarding 2 aspects. 

	1
	Effectively communicates findings… regarding 1 aspect. 

	0
	Does not effectively communicate findings using conventional language mechanics. 


