Ms.Sastry
intro to Labs/Scientific method
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AP Bio Lab Report Check list
Keep this next to you as you work on the different sections and include in report 

1) Title of Lab – describes what the lab investigates and utilizes the independent and dependent variables

2)  Abstract – states:

- the objective/purpose;
- a summary of your results in 1-2 sentences;
- a conclusion sentence (What do the results mean?)
- not more than one paragraph in length.
3) Introduction 
-define the vocabulary and explain all the background concepts that this lab will address. (How does the lab connect with the concepts covered in class? – refer to text and notes, be comprehensive). 

-include  a paragraph summarizing/paraphrasing internet research on this topic - pictures/diagrams (from the web is okay) – this research has to be relevant to the lab

-explain the principles used in the investigation thoroughly – really important! Ex: red/blue light can produce increased levels of photosynthesis because….. 
- combine the sections in multi-part labs with clear subheadings

- answer guideline questions if given (not in test answer format, but in a cohesive, concise manner)

- check for good organization and conceptual flow
-include how does this lab relate to the themes of biology?

4) Design
- use an "if-then-when" statement that is testable and based on instructions for how to write a hypothesis.  
- identify the different variables (independent/dependent/controlled) 
- identify control setup/s (positive/negative) and experimental setups

- in a tabular form (as in your prelab). 
- selection of appropriate number of trials and sample size to ensure reliability for all student designs

5) Materials 
- List all materials, specimens, and equipment you used.

- Be as specific as you can.

6) Methods 
- in paragraph form, past tense

- summarize the procedures of the experiment so that someone reading it can replicate your procedure easily (not too wordy).

- document the changes if procedure is provided

7) Results 
- Raw data presented in well organized tables with headings

- Raw data units present

- Raw data needs to be analyzed statistically using MS Excel/software – averages, standard errors    calculated

- Analyzed data must be recorded in separate tables 

- Qualitative data (personal observations) must accompany quantitative data whenever possible

- Insert your charts/tables into the word documents.

-Use graphs to illustrate trends and relationships.
-Extrapolated data must be represented with a dashed line on graphs 
-Choose correct intervals for your axes so data is ‘squished’ or data points lie outside the axes.  
-Be sure to include a title, labels on the axes, and the units of measurement on all graphs.

-Show ALL calculations
- Group, class, and when necessary ‘ideal’ data should be included in tables and graphs

8) Conclusion and Discussion 
- SUMMARIZE your results in clear statements free from opinions – don’t recount in words a list of data points recorded, but  integrate and make inferences from your data - what you can generalize from your results?   Conclusion statements must include evidences from your results.  Example; We were able to conclude that teens are not significantly affected by caffeine intake on their test performance because 78% of the teens assessed did not show a marked deviation (set at < or > 20% change in test results) in their AP Bio tests compared to placebo controls.   

-Explicitly state what the trends and relations are between your independent and dependent variables in statement form – use your graphs as the basis and not your opinions.  Ex: We noted that there was a trend for students to perform poorly (set at <20% of average) in the second half of the test with caffeine intake of more than 600 gms.  This conclusion is based on the observation that 90% of these high caffeine group members received a score of  60% or less in the second half of the test (average score was 85%).
-Compare trends/relations with class data and ‘ideal’ data when applicable. Again, this has to be evidence based!

- Discuss extrapolated data (extensions to data based on graph trends) and make general inferences based on it. Ex:  If higher doses of caffeine were to be used, we would expect based on graph 1 (see extrapolated data), that performance on tests would continue to decline in a linear fashion.
-Is your data reliable – based on sample size and number of trials you ran. 

- How can you make it better?
-Discuss  deviations from the expected result – provide scientific explanations based on internet research for these deviations – make sure these are not opinion based 
- Why did you obtain the results you observed  - Give a physiological explanation for ALL results – expected or otherwise! 

-What do your results mean in terms of supporting or contradicting the concept learned in class? How do your results compare to your hypothesis? (Do they support your hypothesis or not) 

- Connect results to a REAL WORLD situation.

-Answer guideline questions in general context of discussion (not as separate test answers again) 
9) References (any idea you borrow needs to be referenced in Science)
- For the body of the lab report – formatted correctly

- Bibiliography at the end of lab report– formatted correctly

-10) Self-assessment present and accompanies lab report

-11) You have stated ‘who’ contributed ‘what’ to each section – type your name next to section heading Ex: Introduction (Saam and Heidi)
General suggestions: Good lab reports are difficult documents to write – you will improve significantly over the year.  See me during tutorial or at lunch and DO NOT put it off until the last minute.  Part of being in a real world lab is the collaborative process of working with other scientists – learn your and your partner’s strengths and weaknesses and support each other as best as you can.  If you are unable to resolve issues with your lab partner (you choose them) come and see me early – your grade reflects a combined effort.  You will be given one week to turn in lab reports – too short for one person to write up the whole lab and manage the rest of the AP Bio homework/tests. So, if you have been the student that does all the “group” work – you will need to make sure that the report is a collaborative effort.  Manage your time wisely – come and show me drafts of your work well ahead of the submission deadline so you can make changes.

AP Bio References and Bibliography format:

References (any idea you borrow needs to be referenced in Science)
For the body of the lab report: If you use outside sources, and you should, then cite those sources in the body of the report and list the references in a literature cited section. You should not use direct quotations from the references; paraphrase information and give credit to the source of the idea. The following are sample citations: "Garrett (1989) showed that a gene in yeast ...",   and  "... is found in the urinary bladder of the turtle (Gapp et al., 1990)."

You should list a reference for every idea that is not your own. Plagiarism is more than copying material word for word; it is also using someone else's ideas or phraseology without giving reference to the other work or other person. If the idea is not published but is provided by a lab partner or someone else, give the reference as a personal communication (N. Cutler, pers. comm.). Be aware of the difficulties that arise when one uses material from another source and changes only a word here or there without acknowledging the source. Such actions are plagiarism, even though the statement may not be word-for-word the same as in the original. Just remember the basic rule: list a reference for every idea or statement that is not your own. 
Bibiliography at the end of lab report: List any publications referred to in your paper alphabetically by first author; do not number them. Every item in your bibliography should be referred to in the body of your paper, or it shouldn't be listed at all. Use the following standard forms (some journals use variations of these), shown in order for (1) an article, (2) a book, and (3) a chapter from an edited volume: 

Gapp, D.A., R.N. Taranto, E F. Walsh, P.J. Favorito, and Y. Zhang. 1990. Insulin cells are found in the main and accessory urinary bladders of the painted turtle, Chrysemys picta. J. Exp. Zool. 254:332-337. 

Stokes, D., L. Stokes, and E. Williams. 1991. The Butterfly Book. Little, Brown and Co., Boston. 96 pp. 

Pearcy, R.W., and W.A. Pfitsch. 1994. Consequences of sunflecks for photosynthesis and growth of forest understory plants. Pages 343-359 in E.D. Schulze and M.M. Caldwell, editors. Ecophysiology of Photosynthesis. Springer Verlag, New York. 

Your lab report is now complete!  Be sure to double check your spelling and grammar.

	AP BIOLOGY LAB SELF-ASSESSMENT 
Name of student/s: 





Name of teacher:  Ms. Sastry

                   Due Date:               Date Submitted:
Lab title:


	Criterion
	Meets Requirement
	Progressing
	Needs Improvement
	What student can do to improve

	Following lab report check list  requirements
	All sections follow the check list requirements and have fulfilled them completely
	Most sections follow the check list requirements; Some sections have incomplete parts
	Several sections are incomplete; some sections missing
	

	Flow and organization
	1) Sections are organized in a manner that is easy to read with subheadings 

2) integrate answers to guideline questions rather than answer them  in series; 3) The whole lab report demonstrates cohesiveness and exchange of information between members for multi-student reports
	1) Some, but not all sections are organized in a manner that is easy to read with subheadings and

2) integrate some answers to guideline questions rather than answer them  in series; 3) The lab report demonstrates some cohesiveness and marginal exchange of information between members. 
	1) Sections lack organization in a manner that is easy to read with subheadings and, 

2) answers guideline questions in series; 

3) The lab report does not demonstrate cohesiveness or exchange of information between members.
	

	Internet research
	1) Introduction and discussion sections include suitable references from the internet and 

2) has them referenced in body and bibliography
	1) Introduction OR discussion sections include suitable references from the internet 

2) and/or has them referenced in body and bibliography
	Neither section includes references/bibliography
	

	Language
	Language is scientific and not colloquial 
	Language is scientific in parts
	Language is colloquial
	

	Submission
	1) Turnitin submission made on time

2) Hard copy turned in on time
	1) Turnitin submission not made on time

2) Hard copy turned in on time
	1) Turnitin submission not made on time

2) Hard copy not turned in on time
	


Use BLACK INK ONLY to complete this RUBRIC.
Circle where your performance is for each section….
 You can criss cross within a section



