Lab report guidelines: scroll down

Chp. 50 and 55: Effect of human impact on distribution/abundance of organisms
Online Ref site for lab: Go here to start your research on human impact
Look up chp. 50/55 in your text and the online reference site for some of the important ways humans have impacted the biosphere.   These include acid rain, global warming, ozone depletion, air, water and other resource pollution, to name a few. 

Your lab needs to investigate the effect of one of these ‘human impacts’ on living organisms.  Remember, living organisms can be plants – they are easy to grow (I have seeds from Wisconsin fast plants (click here for how to work with these plants: see bioassay)  so your experiment can be run in a week.  If you choose to work with insects or other animals – be very cognizant of Proper Use and Care of Animals (click here)  in lab investigations.  

Email me by 


to let me know what you want to work on for this lab. I need to know your independent and dependent variables and how you will set up the investigation.  If you need to use a pollutant – research the ‘real world’ concentrations in the soil/air/water and then have one concentration in your investigation that is very close to that.  Then, also have concentrations that are several orders of magnitude greater than the ‘real world’ concentration as you are using a small window of time to capture the effects.  Students working with seeds should start this lab by 

.  All ‘solutions’ for the lab must be prepared before then – if you need my help, I will be able to assist you during the following times and days:




I will be happy to provide whatever resources are available in the lab/stockrooms, however you may need to find some of the material yourself depending on the scope of your investigation. Do this in groups of two!  

Steps:

1) Do your research – what is the ‘human impact’ you will investigate and what will be the organism?

2) Email me a paragraph (one per group, use Chp 50/55 lab in Subj. of email) outlining your idea, resources you have, and what you need by Sept  6, Thu.

3) Bring prelab to class for this lab on Sept. 6, Thu.

4) If you have specific questions, see me during tutorial!

5) Lab report is due Sept. 17, Mon.  Run this lab on your own time – it can be set up in Rm 46 during tutorials/lunch/after school.  Bring the setup to share your findings on  Sept. 17, Mon.  If your setup is far oo elaborate, bring in a video.  No setup/experiment video, no credit!

6) Call me during school hours (408-781-5631)  if you cannot access the Biology room.  Send me a text message if I don’t answer!

Lab report Guideline Questions: Human Impact lab

Use the check list I provided with the lab report format (see lab page of  website) to work through the different sections.  Since I am finding a direct corelation between students who have used the checklist, attached it to their lab report, and grades on the lab report, I am going to make it a requirement for you to ATTACH the CHECK LIST and the RUBRIC with every lab report.  I will not grade the lab report without it!  Print this one out from the end of this document or labs page in the website (lab report format word document has it), I will make you a set of hard copies this week for the remaining lab reports.

All sections as before.  Include the answers to the following guideline questions in essay format – no lists please!  (number them in pencil or pen after you print out the hard copy to help me identify them). 

I have some pointers below based on the pill bug lab, clarifyin some details in the checklist I found missing/partially done.

Title:  Include independent and dependent variables and identity of living organism (plant/fish…) in a statement.

Abstract: 4-5 sentences! See checklist

Objectives:  ONE sentence should state why this lab is important (not as a learning experience) but for BIOLOGISTS or scientists to investigate – that is, what is the real world impact of this concept?  Rest of it – see checklist

 Introduction: this section is always ‘research’ based – should have several references and they must be cited here and in your bibiliography.  Don’t bring in results here. 

1) What is your human impact – what are the changes occuring in nature (not just your back yard!) because of it?

2) Decribe what humans have done to cause these changes?

3) What are the short term and long term consequences of these impacts?

4) How wide spread is this problem – how many countries are (developing/developed) impacted/will be impacted and to what extent?

5) What are the ACTUAL concentrations of the agent you are using in the air/water/soil in the real world as a consequence of the human impact?

6) How is your lab going to investigate this impact and ‘simulate’ the real world impacts?  (State how the concentrations and type of agent you have used relate to the ‘real world’ situation) – Write this in future tense.

7) Draw/print out supporting pictures to explain the concpts in the Intro 9also for all labs)

Design: as before – use the chcklist!  Include photos for all labs whenever possible.

Results:  see checklist – many of you were missing heading for tables and graphs.  Label the axes clearly.  Use raw data and analysed data tables (if you don’t know what this is see me!).  Plot standard erors in the graph (see me again if this is difficult!).  

Conclusion/Discussion:

Do #a to #d for ALL labs: (these are in your checklist, but I found these elements to be missing/partially completed, so here are some pointers)

#a: Summarize your major findings WITH EVIDENCE STATED explicitly 

(Ex:We found that acid rain at pH3.0 affected the plants the most because our plants showed the least germination (only 4/10 seeds) in this condition.  Finding is underlined and evidence is in italics).  This was missing in several of your lab reports!  

#b- State the overall trends – that is, if this experiment was run for another week/month… BASED on what you saw, what would you expect (this is called EXTRAPOLATING results). (Ex: The overall trend observed was that temperature increase caused a reduction in growth of plants, because only 3/10 plants showed an average stem length growth of 4cm at 39c while 8/10 plants grew 9cm in height at 32c.  Based on these initial findings, we can extrapolate that plants will …..)  You can represent this in your graphs as a dashed line.  If there was no clear trend – then that must be stated with evidence fllowing the observation in theresults.

#c- Any problems/unusual/unexpected results you ran into, should have an explation, and a future solution (for procedure issues) that is possible to achieve, stated explicitly.  Not just – bigger sample size and more trials – we all know that will make results more reliable.  (Ex. The pill bugs showed a preference for the medium level of moisture (an average of 8.5 pill bugs congregated in this area) which was unexpected.  We believe that this was because the high moisture area (average 2.5 pill bugs) in this lab was not their typical environment as research shows that pill bugs ……..cite a refernce/have a scientific basis for your argument.  The next time this experiment is repeated, we will…..).  

#d- All results should be explained in terms of what is happening inside the living organism – (plant, seed, animal) that is making it behave in a particular way. (That is if you see less germination, it is because cells are NOT doing something – what is it they are NOT doing and why did they STOP doing that.  In other words, find the physiological reason for the results – expected and unexpected.)

Notice that any statement I made, I provided explicit evidence from the lab/or have a reference for it.   Discussions are the most difficult to write.

Guideline questions for human impact discussion:

How do your findings relate with what you expect to see in the real world – and then follow #b, #c, #d to explain it further.  Others – follow check list and pointers above!  Brin me a discussion to read before it is due if you need help! This one should be a lot better than the previous one.  

Scroll down for checklist and rubric!  Ue checklist as you do the lab, and fill rubric after completion of lab.

AP Bio Lab Report Check list: place a check mark for each line.  

Complete this as you work on the different sections and include in report 

1) Title of Lab – describes what the lab investigates

2)  Abstract – states:

- the objective;
- 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) Objective(s) – includes

- the purpose of the lab
-important questions that will be answered by this experiment? 
-why is this question important to understand and explore in this lab?
- not more than one paragraph in length
4) Introduction 
-define the vocabulary and explain all the concepts that this lab will address. (How does the lab connect with the concepts covered in class? – refer to text and notes, be comprehensive).  
- pictures/diagrams (from the web is okay) 
- combine the sections with clear subheadings

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

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

5) 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). 
- select appropriate number of trials and sample size to ensure reliability for all student designs

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

- Be as specific as you can.

7) 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

8) 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 is included in tables and graphs

9) Conclusion and Discussion (most important section)
- Summarize your results in clear statements free from opinions

- Give a physiological explanation for ALL results – expected or otherwise!

- Connect results to REAL WORLD situation.

-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.  
-Compare trends/relations  with class data (if provided) and ‘ideal’/’real world’ data .  Discuss extrapolated data and make general inferences based on it.  
-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 
-Interpret your results in relation to the objectives of the lab

-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) 

-Write a conclusion sentence restating the relevance of the experiment and the relevance of the results 
-Identify any weaknesses in the methods or anomalous results. Suggest ways for improving the experimental method and reasons why you may have gotten any anomalous results.
-Answer guideline questions in general context of discussion (not as separate test answers again) 
10) 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

-11) Check list present and accompanies lab report

-12) Rubric completed and accompanies lab report

-13) You have stated ‘who’ contributed ‘what’ to your lab report margins

Wondering why you have to complete a check list and a rubric?

· Double check for missing elements

· Checklist is intended as an  ‘as you go’ formatting guideline

· Rubric allows you to assess your performance on the items in checklist

· I will give you feedback on rubric form 
	AP BIOLOGY LAB RUBRIC – complete at the very end 
Name of student/s: 





Name of teacher:  Ms. Sastry

                   Due Date:               Date Submitted:
Lab title:


	CRITERION

	ASPECTS

	Where can I improve and how? (complete before turning in lab report )

	Planning (a)

	The abstract summarizes the entire experiment in one short paragraph and is easy to read and follow. 
c   p   n

	The  Objective/s (question/s) are stated clearly.            c    p   n
The Introduction gives detailed background information, connects to the concepts learned in class providing relevance and relation to the experiment, answers guideline questions (when given) in context, supporting diagrams are included and relates AP themes to the lab.                 c    p   n                                c    p   n
 Well organized; flows cohesively
	The hypothesis uses the ‘if-then-when’ format and relates to the objective of the lab.
Hypothesis is testable and accurately reflects the question that is addressed in the lab.
              c   p   n
	

	Planning (b)

	The key independent, dependent, and controlled variables and (ALL) control setups and experimental setups are stated in tabular form.   Sample size and trial number stated.         c   p   n

	Appropriate apparatus/materials used are stated/listed.  Changes made are documented. 

c   p   n

	Methods utilized are clearly stated (diagrams are used when necessary)
If methods are provided, changes or additions to are documented clearly c  p  n

	       

	Data Collection

	Data is reliable based on selection of suitable sample size/trials.  Data is accurate based on careful following of procedure.Raw Data (qualitative/quantitative) is recorded appropriately in tables, including units.  Tables are neat and well organized.  Raw data has been analyzed and statistical calculations (average, deviations, standard errors) made and recorded clearly.  Comparison to other data present.  c p n

	Summated data is presented clearly using multiple graphs, allowing for easy interpretation. Basic headings, labeling are complete.  Class findings, ideal data are included in graphs.            c  p  n

	

	Evaluation
	A valid conclusion (based on the correct     interpretation     of    the results), with an explanation for deviations is given. Evidence for conclusion is stated explicitly.  Trends/relations between independent and dependent variables are discussed for personal, class/ideal data and extrapolated when needed     c   p  n

	Detailed discussion relating results and conclusion back to hypotheses and chapter concepts is presented clearly. Guideline questions are addressed in context when given.   The procedure (apparatus, materials and method) including limitations, weaknesses or errors in manipulation is evaluated         c  p  n
Well organized; flows cohesively  c  p  n
	Suggestions to improve the investigation following the identification of weakness (es) are stated.                  c  p  n
References are provided in correct scientific format  c  p n

	


Use BLACK INK ONLY to complete this RUBRIC.




(c= completed, p = partially completed, n = not completed)
