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The information in this packet is intended to help you write lab reports.  As it is only a guide and cannot cover every situation, classroom directions should be given priority when in doubt.

As stated in the course syllabus, a significant portion of your grade will be based on work you do in lab.  Therefore, it is extremely important that you come to lab prepared and follow all directions carefully.  When in doubt, ASK!  
In terms of general safety rules, NO FOOD or DRINK will be allowed in class, whether or not we are engaged in lab activities.  Similarly, you should NEVER eat, drink, smell or touch anything unless I tell you it is safe to do so.  Also, if you wear contacts, it is highly recommended that you keep a pair of glasses in your locker to wear during lab.  Contact lenses pose a serious health risk when dealing with certain chemicals.
Although each lab report will have specific requirements, the following general format, section headings, questions & suggestions should be used and guide you when writing lab reports:
Personal Engagement

Engage with the exploration & make it your own!

Address your personal interests, think creatively & independently, and show initiative!

	Personal Engagement
	0
	· Student’s report does not reach a standard described by the descriptors below.

	
	1
	· Evidence of personal engagement is limited – little independent thinking, initiative or creativity.  

· Justification for choosing research question/topic does not demonstrate personal significance, interest or curiosity.  

· Little evidence of personal input & initiative.

	
	2
	· Evidence of personal engagement exploration is clear with significant independent thinking, initiative or creativity. 

· Justification for choosing research question and/or topic demonstrates personal significance, interest or curiosity.  

· Evidence of personal input and initiative.


Exploration
Why is this experiment important/useful/relevant?

Show off your knowledge & lab skills!

Remember to consider safety, ethics & environmental impacts!

	0
	· The student’s report does not reach a standard described by the descriptors below.

	1-2
	· Topic is identified.
· Relevant research question present but not focused.
· Background information provided but is superficial, limited or unrelated.
· Methodology of the investigation limited in appropriateness.
· Does not address reliability and sufficiency of the collected data.  

· Evidence of significant safety, ethical or environmental issues is present but NOT relevant to the methodology of the investigation.

	3-4
	· Topic is identified and a stated relevant research question present but not focused.
· Relevant research question present but not focused.
· Background information is mainly appropriate, relevant and relates to context   .
· Addresses some factors influencing reliability and sufficiency of the collected data. 

·  Evidence of significant safety, ethical or environmental issues is present but not completely relevant to the method selected.

· Some key safety, ethical or environmental issues are NOT addressed.

	5-6
	· Topic is identified and a stated relevant research question is focused 
· The background information provided is entirely appropriate and relevant and enhances the understanding of the context 

· Method selected is highly appropriate;  Addresses the research question 

· Addresses ALL, or nearly all, of the factors influencing, reliability and sufficiency of the collected data.  

· Evidence of full awareness of the significant safety, ethical or environmental issues is present and relevant to the method selected
· ALL key safety, ethical or environmental issues are ADDRESSED.


Define problem

· (Should be in paragraph form, referenced as necessary.)
· Why was this experiment performed?  
· What was the goal of this experiment?  
Identify variables 
· IV (if appropriate)

· DV (if appropriate)

· Control (if appropriate)
· Constants (important ones)

Hypothesis (if appropriate) 

· (A short paragraph, depending on the experiment, referenced as necessary.)
· A prediction of what will happen.
· Includes a mathematical relationship, when possible.
· Usually written as an IF/THEN statement.
· Explain WHY this will happen based on SCIENTIFIC principles.
Exploration
Materials
· List all materials necessary.
· List all chemicals with proper names, amounts, and concentrations.
· Indicate specific sizes of glassware, etc.
· List all devices used for measuring IV or DV data with their uncertainties.
Safety, Environmental, and/or Ethical Considerations
· Include safety information/equipment.
· Include appropriate disposal.
· Consider environmental/ethical factors when selecting materials (toxicity, amounts used, disposal, etc…)

Procedure – Controlling variables

· Clearly indicate how the IV will systematically be measured & changed.
· State how the constants will remain steady.  
· Include appropriate significant figures for all measurements based on devices used.
Procedure – Collecting data
· Indicate how/when both qualitative and quantitative data will be collected. 
· Include specific measurement instructions.
· Include appropriate significant figures & instructions for measuring DV.

· Include appropriate times for collecting qualitative data (typically before, during, and after a change might take place).
Analysis
Organize, calculate & graph the data!
	0
	· Student’s report does not reach a standard described by the descriptors below.

	1-2
	· Report has insufficient relevant raw data to  support a valid conclusion to research question.
· Basic data processing is present but is too inaccurate or insufficient to reach valid conclusion.
· Little consideration is given to impact of uncertainty on analysis.
· Processed data is incorrectly interpreted so conclusion drawn is invalid or incomplete.

	3-4
	· Report has relevant but incomplete quantitative and qualitative raw data to support a valid conclusion to research question.
· Sufficient data processing is carried out that could lead to a broad but valid conclusion.  Some inaccuracies or inconsistencies are present.
· Report shows some consideration to impact of uncertainty on analysis.
· Processed data is interpreted so a broadly valid but incomplete or limited conclusion can be drawn.

	5-6
	· Report has sufficient relevant quantitative and qualitative raw data to support a detailed and valid conclusion to research question. 

· Sufficient and accurate data processing is carried out that leads to a valid conclusion that is consistent with data. 

· Report shows full and appropriate consideration to impact of uncertainty on analysis.
· Processed data is interpreted so a completely valid and detailed conclusion can be drawn.


Raw data = measured/collected in the lab
Processed data = calculated/graphed
Tables – for raw, processed, qualitative and/or quantitative data
· Use a concise, descriptive title. (“Data Table” is NOT a title!)
· Organize data into rows and columns.
· Include ALL relevant data, even if it is repetitious.
· Use scientific descriptions for qualitative data. (i.e. A gas was produced—NOT the solution bubbled.)

· When a reaction occurs, record qualitative observations, before, during, & after.
· Note units & uncertainties in the column heading for quantitative data.
· Use significant figures appropriately & consistently for quantitative data.
· Keep it clutter-free. (e.g., one number per cell, calculations shown separately, etc.)
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WRONG
	Time
	Temp.

	0
	25.5

	10
	30

	20
	42.750



RIGHT
Change in Temperature as Water is Heated
	Time (s)

(± 1 s)
	Temp. (oC)

(± 0.02 oC)

	0
	25.50

	10
	30.25

	20
	42.75


	Silicon
	rock


Qualitative Data for Density of Silicon
	Silicon
	Shiny, hard, irregular solid


Analysis
Calculations
· Show a sample calculation for each type of calculation used.
Graphs
· Use graph paper or a computer program.
· Give it a title (Graph is NOT a title).
· Place IV on x-axis and DV on y-axis.
· Include units and uncertainties on axes.
· Decide on an appropriate range and scale; cover all points but don’t leave big empty spaces.

· Label even intervals but not every square
· Does NOT have to start at the origin (0,0); graphs can start anywhere.
· Clearly mark data points.
· Draw a smooth curve that is considered best fit based on the data.  
· It may be linear, curved, exponential, etc…
· DON’T JUST CONNECT THE DOTS!
· Use a dotted line to show extrapolations (past the data collected).
EXAMPLES:
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Evaluation
2-3 paragraphs!

Evaluate the investigation & results!

What errors may have impacted the data?

How could the experiment be modified to improve it?

	0
	· The student’s report does not reach a standard described by the descriptors below

	1-2
	· Conclusion outlined is not relevant to the research question or is not supported by the data presented.  

· Conclusion makes superficial comparison to accepted scientific context.  

· Strengths and weaknesses of the investigation are stated but limited to  procedural sources of error
without consideration of impact on data collected

· Student has outlined very few realistic and relevant suggestions for the improvement and extension of the investigation

	3-4
	· Conclusion described is relevant to the research question and supported by the data presented.  

· Conclusion makes some relevant comparison to the accepted scientific context. 

· Strengths and weaknesses of the investigation are stated including procedural sources of error

and related superficially to impact on data but NOT to conclusions drawn 

· Student has described some realistic and relevant suggestions for the improvement and extension of the investigation.

	5-6
	· Detailed conclusion is described and justified, entirely relevant to the research question and fully supported by the data presented.  

· Conclusion is correctly described and justified through relevant comparison to the accepted scientific context.  

· Strengths and weaknesses of the investigation are stated including procedural sources of error

 directly related to  conclusions drawn.  Impact on data is thoroughly discussed and analyzed

· Student has described some realistic and relevant suggestions for the improvement and extension of the investigation.


State the purpose
· Why did you do this experiment?

Results of the investigation
· What was your conclusion?  
· Does the data support the purpose/hypothesis of the lab?
· Do not use the word “prove.”

Gave supporting evidence for results
· How did you come to your conclusions?  
· How does the background research (literature values, if available) support your results?  
· Reference some specific data, but not all of it. (Be sure to reference literature used.)
Accuracy of the data
· Is the data what it should be or was expected to be?
Evaluation
Probable sources of error 
· Discussion specific issues with specific steps of the procedure.

· Do not list things like misreading equipment, miscalculating, etc.  
· Errors should affect the results and explain accuracy (or lack of it).
Effects of procedural errors on the results
· How did the errors listed above change the results?  
· Discuss mathematical effects on the data.

· How would the final results (numbers, colors, etc.) be different?
Suggested improvements to the procedure 

· How could the procedure be changed to improve the results gathered?  
· They should be reasonable and based on the errors listed.  
· Do not say “be more careful” or “measure the correct amount”.  
· Do not suggest using expensive equipment that would not be feasible in a high school.
· Do not restate the procedure.
Additional suggestions/guidelines
· Read it to yourself and see if it makes sense.
· Write from the perspective of the equipment; say “Place 50 mL of distilled water in a 100 mL beaker.”

· NOT “I put 50 mL of water in a beaker.”

· NO PERSONAL PRONOUNS! (I, me, we, our, you, they, etc.)

· Keep it professional; do not say “I really enjoyed this lab”, “It was really fun”, etc.

Communication

Be clear & concise!
Write like a scientist! 
	0
	· The student’s report does not reach a standard described by the descriptors below.

	1-2
	· The presentation of the investigation is unclear, making it difficult to understand the focus, process and outcomes.  
· The report is not well-structured.
· The information on focus, process and outcomes is missing, disorganized or unclear.
· Many errors in subject terminology are present.

	3-4
	· The presentation of the investigation is clear. 
· Any errors do not hamper understanding of the focus, process and outcomes.
· The report is well-structured.
· The information on focus, process and outcomes is well-presented
· The report is relevant and concise. 
· Subject terminology is appropriate and correct.


(These guidelines apply to all aspects of the investigation.)

WRONG





RIGHT





Temperature (ºC ± 0.5 ºC)





Time (seconds ±0.5 s)
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