Physics Lab Guidelines and Criteria Rubric

· Every lab that gets turned in must be typed OR legibly hand written/printed.

· You will be told at the beginning of each lab which of these criteria will be graded (for example, you will not always have to write a hypothesis or develop a procedure)

· The following guidelines and rubric should help you earn all points possible for each of the criteria required for a lab write-up.

· Please keep this list of guidelines and grading rubric handy and refer to it often throughout the year—it will work for all lab reports!

· Remember, all reports must be completed on your own!  Do NOT turn in one report with all group members’ names and expect to get any credit!

· GRAPHS MUST be done on your own—make your own title, labels, etc.  If the identical graph is turned in for multiple people, none of the individuals will receive credit for the graph portion of the analysis!

· In general, any part of a criterion that you do completely will receive a full point.  If you do any part of a criterion partially, you will earn 0.5 points.  Not turning in a required portion of a criterion will result in 0 points earned for that criteria.

Criterion 1:  Final Draft Quality (FDQ)( 2 points max

	
	Neatness and Legibility
	Organization and Layout

	Complete (+1)
	Report is TYPED or is legibly written in blue or black ink on loose leaf paper (no ragged edges)
	Required elements of the lab are written in an appropriate order; lab logistics are all present

	Partial (+0.5)
	Report is legibly written, but in pencil or a colored pen; OR the report is turned in on paper with ragged edges
	Required elements of the lab are not written in an appropriate order; OR lab logistics are not all present

	Not at all (+0)
	Report is illegible OR

Report is legibly written, but in pencil or a colored pen AND its paper has ragged edges
	Required elements of the lab are not written in an appropriate order AN lab logistics are not all present


Notes and Guidelines:
· “Colored pen” is anything other than a standard blue or black ball-point or gel pen.  Blue marker or black marker is considered to be a “colored pen”.

· If you write your report on spiral-bound notebook paper, NEATLY CUT the ragged edges off before class—do not rip the little edges off…that will still be considered to be “ragged”

· Lab Logistics:  the following fall into this label and must be present for all lab reports:  Your full name; your partner(s)’ full name(s); your class period; the date you are turning in the lab; the lab title correctly written at the beginning.
Criterion 2:  Problem and Hypothesis  (PH) ( 3 points max

	
	Problem Question
	Hypothesis
	Variables

	Complete (+1)
	Develops an appropriate, focused problem question
	Relates the hypothesis directly to the problem question and gives a logical reason for the prediction
	Identifies clearly ONE manipulated variable and ONE responding variable and at least two controlled variables

	Partial (+0.5)
	States a purpose, but does not phrase it as a question OR identifies a problem question that is vague or incomplete
	States a prediction related to the problem question but does not give logical reasoning
	Identifies some correct variables (but not too many!)

	Not at all (+0)
	Does not develop an appropriate, focused problem question
	Does not state a hypothesis or prediction at all
	Identifies no appropriate variables OR identifies more than one manipulated and/or responding variable


Notes and Guidelines:
· The problem question must be written in such a way that the manipulated and responding variables are clearly identified

· The controlled variable does not necessarily need to be written as part of the problem question, but it does need to be identified.  A short table summarizing the MV, RV and Controlled items is probably the easiest and clearest way to list any controls.

· A controlled variable is anything that is kept consistent throughout all trials.  For example, if you are completing a “speed of sound in air” lab, an appropriate variable to keep constant would be the temperature of the air.  As soon as the temperature of the air is changed (for example, you have to finish the experiment the following day and the AC kicks in…), a huge random error has been introduced into your experimental system.

· Your hypothesis MUST INCLUDE YOUR REASONING!!  It doesn’t have to be correct, but it should be related to the subject of the lab, and it should be logical (easy for anyone to understand your reasoning)  Even if it’s “just a hunch”, you have a reason for having that hunch—write down that reason! (Do NOT write “I think … because it’s just a hunch.”)

Criterion 3:  Materials and Procedure (MP) ( 3 points max

	
	Materials and lab set-up 
	Procedural Clarity and sequencing 
	Procedural Technique and Trials

	Complete (+1)
	All appropriate materials that are used in the lab are listed, including quantities (if multiples are needed); a labeled diagram is used when necessary to explain set-up
	The steps of the procedure are relevant and written in a logical sequence and are clearly written and easy to understand; procedure is written as a numbered list of steps.
	The procedure has been written so that the data collected will be:  appropriately measured; relevant to the problem; and collected in appropriate quantities (trials) to ensure reliability in analysis techniques

	Partial (+0.5)
	Some appropriate materials are listed; if a diagram is required, the one drawn is incomplete or incorrect
	The steps of the procedure are written in an illogical order or some are irrelevant, or are written in such a way that they are too vague to understand completely
	The procedure has been written so that the data collected will meet 1-2 of the following criteria:  it will be appropriately measured; it will all be relevant to the problem; and an appropriate number of trials have been completed 

	Not at all (+0)
	No materials are listed at all and there is no diagram (if required)
	The steps of the procedure are irrelevant and/or written in an illogical order and are written in such a way that they can not be clearly understood
	The procedure has been written so that none of the 

following criteria has been met:  it will be appropriately measured; it will all be relevant to the problem; and an appropriate number of trials have been completed


Notes and Guidelines:
· Diagrams are most helpful when you have a complicated set-up.  If you type your lab report, you can hand-draw the diagram if you cannot scan a picture or do not want to draw it with the drawing tools in Word.

· Diagrams are not always necessary—sometimes they are required, but most of the time they will be supporting information for your materials list and your procedure

· If you use something in the lab, it should be part of the materials list.  If you have something in your list that you end up not using, that is not as bad as having someone follow your procedure without giving them enough information about your materials! (
· Minimum number of appropriate trials is 3 data collection trials per “step” (i.e. collect times through photogates minimum 3 times per position; have 3 people measure the length of a material using the same ruler, etc.)

· All data that is collected (qualitative or quantitative) should be relevant to any data analysis that must take place.  If it’s not going to be used for a graph or for a calculation or for some other analysis, it doesn’t need to be collected, and therefore does not need to be included in the procedure.

Criteria 4:  Data Collection (DC) ( 2 points max

	
	Organization and Presentation of data
	Collecting and Recording Data

	Complete (+1)
	Data tables are completed correctly; Data is clear and easy to understand/read
	Records appropriate raw data (qualitative and/or quantitative); units and sig.figs. are correct for all data

	Partial (+0.5)
	Data tables are completed mostly correctly, or data is not presented clearly or in a logical way
	Records some appropriate raw data and/or some correct units and sig. figs.

	Not at all (+0)
	Data tables are neither completed correctly nor are they presented clearly enough for interpretation
	Records some appropriate data, but omits all/most units and/or correct sig. figs. OR inappropriate data was collected 


Notes and Guidelines:

· Data tables MUST INCLUDE THE FOLLOWING in order to be considered “complete”: 

· Appropriate Title

· Appropriate column headings with units!! (assume that someone who did NOT do the lab will be reading the data—the heading of your columns should be detailed enough that it will be very clear what the “numbers” mean)

· All raw data (ALL TRIALS!) recorded with appropriate sig. figs.

· NO AVERAGES! (these go into any table with calculations—see the next criteria…)

· Watch your sig figs!  Remember to record as precisely as you can with the measuring tools used in the lab.  All data in a given column should have the same number of sig. figs (or decimal places!)

· Be careful not to drop any ending zeroes, especially if you type your data tables in Excel and do a cut/paste into your final report!  

Criteria 5:  Data Analysis—calculations (DAC) (  

· General (preliminary) Calculations:  3 points max

· (i.e. averages of all trials, any calculations necessary, etc.)
	
	Calculation Logistics
	Presentation of calculated data

	Complete (+1.5)
	All required calculations are completed; Complete work is shown for ONE example of EACH different calculation; Correct data and equations were used in calculation, and are calculated correctly
	All calculated data, including averages, is included in an appropriate format; units and sig. figs. for each calculation are correct; Analyzed data is clearly understandable

	Partial (+0.5)
	Some of the required calculations are completed, but example work is not shown and/or a simple math error resulted in incorrect calculations
	Calculated data is not reported in a clear or appropriate format; OR units and sig. figs. for some of the calculations are not complete or correct

	Not at all (+0)
	None of the required calculations are completed correctly with an example shown; OR calculations have been done, but incorrect data and/or incorrect equations were used
	Calculated data is not reported in a clear or appropriate format; AND units and sig. figs. for most/all of the calculations are not complete or correct


Notes and Guidelines:

· The one example of work shown for each type of calculation (i.e. one velocity calculation, one acceleration, etc.) should follow a general rule of thumb:  one full work-shown example per equation used.

· Showing your work means that you include:  Equation used (no numbers plugged in); plugged-in values before doing any calculations; final answer with units, circled (or bold)

· Most often an “appropriate format” is a data table that is used to summarize the calculations that were made.  Sometimes (but rarely) a “list” format is more appropriate  Sometimes your calculated table will be quite large, and other times all you need to calculate will be averages…

Criteria 6:  Data Analysis—Questions (DAQ)

1 point per question (or part of a question, i.e. 2a, 2b, 2c...=3 points)

Completion:  0.5 points(  Did you make a reasonable attempt at a quality answer to the question?

Correctness:  0.5 points (  your quality answer is also fully correct (
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Criteria 7:  Graphs (G)


Used for EACH graph required.  Maximum of 2 points per graph
	
	Graph Logistics
	Graphical Presentation of data

	Complete (+1)
	All required elements listed below have been included and completed correctly
	Graph is completed on LoggerPro; All information on the graph is easily interpreted (connecting lines have been removed, and best-fit curve is in place; point protectors are clear, etc.) 

	Partial (+0.5)
	Only some (but a majority) of the required elements are completed properly

	Graph is NOT completed using Logger Pro, but it is still clear and easily interpreted,

OR 

Graph is not easily interpreted, but it was completed on Logger Pro

	Not at all (+0)
	None (or a minority) of the required elements are completed properly 
	Graph is not completed using Logger Pro, AND the graph is not clear or easily interpreted


Required Graphical Elements:

Each of the following must be correctly included on each graph for a lab:

· Graph must have an appropriate, descriptive title

· Manipulated variable is on the x-axis, and Responding Variable is on the y-axis

· appropriate scales and units are used for each axis

· Point protectors are clearly visible

· An appropriate best-fit line or curve must be included; the box detailing the slope and intercept must not cover any portion of the data, line, or an axis.

· If multiple lines are included on one graph, an appropriate legend must be included
· Criteria 8:  Conclusion (C) ( 3 points max

	
	Drawing a conclusion
	Evaluating procedures/ determining error sources
	Improving the investigation

	Complete (+1)
	Gives a valid conclusion that is based on correct interpretation of the results (and hypothesis, when appropriate); data from the results should be cited and explained to support your conclusion
	Evaluates procedure and results and discusses limitations, weaknesses and any sources of experimental error; explains how the error affected data and/or results
	Identifies weaknesses and states realistic suggestions to improve the procedures for collecting data

	Partial (+0.5)
	States a conclusion that has some validity, and/or is not supported/explained properly with quantitative and qualitative data
	Evaluates procedure and results, but misses some obvious limitations or errors, or does not explain how errors could have affected results
	Suggests only simplistic, vague, or very general improvements

	Not at all (+0)
	Draws a conclusion that misinterprets the results
	The evaluation is superficial or irrelevant or missing
	Suggests unrealistic improvements or does not discuss any improvements at all


Notes and Guidelines:
· If there is a hypothesis, refer to it.  If there is no hypothesis, be certain that your conclusion discusses how your data gives an answer or explanation to the Purpose of the lab.

·  Be certain to discuss your results quantitatively when writing a conclusion.  There should be very clear connections between what you say is the overall result of the lab and what your data says

· evaluating “sources of error” refers to random and systematic—CALCULATION ERRORS ARE NOT EXPERIMENTAL ERRORS!  If you recognize that you have math errors, you should go back and fix them before handing in the lab!!  “evaluating” also refers to explaining how these errors could have occurred and how they affect your overall results (do the best you can—explaining your reasoning helps with the understanding of your conclusion!)

· “Do more trials” is a SIMPLISTIC IMPROVEMENT






