
 

 

SWH guidelines, AP Chemistry 2018 
 

You are going to be working with a different kind of lab format than the fill-in-the-blank handout that 
you may have done elsewhere.  This format is referred to as the “Science Writing Heuristic” (which is 
eduspeak for something I don’t entirely understand).  The goal of this form of laboratory investigation 
is to prompt you to come up with your own questions and procedures (more the way real scientists do 
things) than having you simply execute a list of instructions to demonstrate you can prove something 
that we already know.  
 
Your labs will range from experiments with detailed instructions to ones in which a problem is stated 
and you are left to develop the procedure on your own.  Before we actually carry out a lab of the latter 
kind we will be meeting as a class to discuss appropriate questions for experimental study as well as 
appropriate procedures.  When we are confident that we have this all sorted out you will go to 
individual lab stations to perform the experiment we have discussed.  At the end of the lab we will 
reconvene to share data and discuss possible interpretations of what we have seen.  My role in this 
process is to make sure you are not doing anything hazardous and to prompt you to think about what 
you are doing.   
 
The general format for an SWH lab is as follows: 
1. Background – What is the theory underlying the experiment we are proposing? 
2. Beginning ideas - What are my questions?  
3. Procedure - What will I do?  
4. Observations - What did I see?  
5. Analysis – What can I determine from my data/observations 
6. Claims - What can I claim?  
7. Evidence - How do I know? Why am I making these claims?  
8. Reading/Reflection – What ideas do I have from my experience in lab and how do these ideas 

compare to those of other scientists? What is the next logical step to take? 
   

 
Parts 1 through 3 of this format are to be done in your laboratory manual before you come to class.  
After our initial discussion you may choose to pursue a different beginning question, or alter your 
procedure, which is acceptable.  If this is the case, draw a horizontal line across the page and restate 
your new question(s) and procedure below the line.  Your procedure must be detailed enough that you 
can follow it to accomplish the experiment without referring to your lab sheet.  If you copy 
instructions directly from a lab sheet or from something you find on the internet it will be 
considered plagiarism and you will receive no credit for this lab.  If you plagiarize a second time 
your continuation in this course will be jeopardized. 
 
Part 4 of this format is your data section, which consists of qualitative and quantitative observations.  
Neatness and organization in this section is critical.  In the past students have done very poorly 
because they do not adequately label their data tables, or in the case of an experiment involving 
multiple trials and multiple variables there is no clear description of what conditions each set of data 
refers to.  In a situation where quantitative data is to be shared between all groups you must clearly 
label which data came from which lab station and include it after the data you generated on your own. 
 
In part 5 you need to show a detailed analysis, including all calculations.  This is to be done on a 
separate sheet (or sheets) of paper.  As with all other assignments, write on the front side only.  Any 
graphs that need to be done will be done by hand on millimeter square graph paper (there is a pdf file 
of this on the portal for your convenience).   
 



 

 

Once you have carried out your analysis you are to state a claim in part 6 related to your original 
question.  The claim should be no more than a couple of sentences that answer the initial questions. 
 
Part 7, evidence and reasoning, is a section that most people struggle with.  This is not a restatement 
of your experimental procedure or your analysis.  What evidence did you have during that lab that 
your experiment was working as planned, or perhaps not working as planned.  What logical 
connection is there between the values you obtained and the claim that you made.  What does your 
percent error (if applicable) tell you about the validity of your data and your claim? 
 
In Part 8 you are to make an effort to explain what you have learned from the laboratory exercise and 
compare your results with those of others who have done similar experiments or with ideas discussed 
in your textbook.  If necessary you are to refer to PUBLISHED sources (cite them appropriately) 
rather than the results of Facebook discussions or Google searches.  This section is also a place to 
answer any post-lab questions that are included with the lab handout, as well as your discussion of 
experimental errors and their possible effects on your results.   
 
At the end of any experiment you should think about what you have learned (either technique or 
answer to your initial question) and propose what you would do next if you were to continue to 
explore the topic at hand.  A new question needs to be related to the earlier question, specific enough 
to be answered, and one that would need an experiment to answer it.  This could be a question about 
refining the previous experiment to get better results (if significant error occurred) or which relates 
what you have learned to a similar problem in chemistry. 
 

 
 

● PRE-LAB AND REPORT – GENERAL GUIDELINES 
 

● Pre-Lab:  Must be in black or blue ink.  DO NOT write on the backsides of pages. 
 

● Update table of contents in the front of your lab notebook 
● Write an appropriate title at the top of the 1st page of the lab. 
● Write a paragraph relating the underlying principles of the lab to the field of chemistry in general, 

and specifically relevant theories or practices. 
● Propose an appropriate question 
● Record the class question (when applicable) 
● Variables 

o Independent:  Established by the experimenter and expected to cause variation in 
dependent variable. 

o Dependent:  Final observations and/or measurements. 
● Procedure- you must be able to perform the lab from your summary! Do not plagiarize this!! 
 
● Turn in any pre-lab assignments at the beginning of class! 

 
 
 

● End of Lab in class: 
 

● Clean up your lab station 
● Place waste in appropriately marked container 
● Wipe up counters at your station and around balances placed nearby. 
● GET YOUR DATA IN YOUR LAB NOTEBOOK SIGNED BEFORE YOU LEAVE! 



 

 

● If we are collecting group data in a Google sheet you must print it out later and include it in your 
final lab report. 

 
● Report:  These sections must be IN ORDER!  Please include headings for each section! 

 
● Top of rubric:  Your name, your class period. 
● Carbon copies of pages from your lab notebook including your question, variables, and 

procedure. 
● Data, observations.  Include carbon sheet(s) from lab notebook for your data/observations section 
● Calculations, graphs.   Attach additional pages of lined paper for your analysis .  Include full page 

graph(s) when required for analysis.  All of this must be included prior to your claim and should 
be in logical order. 

● Claim 
● Evidence & Reasoning 
● Reading and Reflection 
● Answers to any post-lab questions. 

 
● Turning in Report: 

 
● Reports are due at the beginning of class. 
● A word on experimental errors:  Errors should be reasonable, should relate to the results you 

actually got, and be related back to their specific effect on the claim question! 
 
 
This rubric will give those of you point-conscious folks an idea about how you will be graded: 
 
SCIENTIFIC WRITING HEURISTIC (SWH) GRADING RUBRIC (30-50 PTS. TOTAL) 
 

● SECTION ● DETAILS ● PTS 
 
 

● Background 

 
● How does this work tie into concepts about 

which I have learned in class?  To what can I 
refer in my text, my notes, and/or some real life 
application to make a connection with this 
laboratory work?  This should take a short 
paragraph, not one sentence! 

●  

 

● 1.  Beginning 
Question(s) 

● What questions(s) did I have?  What Question(s) 
did the class group decide to use? 

● 2 pts.  The student provided her own relevant 
beginning question(s) as well as the beginning 
question(s) selected by his/her group or the class. 

● 1pt.  The student provided either his/her own 
beginning question(s) or the class beginning 
question(s), but not both. 

● 0 pts.  The student provided no beginning 
question(s) or a beginning question that was not 
relevant or too vague. 

 
 



 

 

● 2a.  Variables ● What variable am I going to selectively 
manipulate (independent variable)? What variable 
am I going to measure (dependent variable)? 

● What variable(s) need to be held constant in case 
they too cause changes in the dependent variable 
(control variables)? 

● 2 pts.  The student correctly identifies all three 
types of variables. 

● 1 pts. The student correctly identifies two of the 
three types of variables. 

● 0 pts.  The students does not correctly address the 
experimental variables. 

 

● 2b. 
Procedures 

● What will I actually do to perform this 
experiment?  (in outline form, specific enough for 
someone else to follow). 

● 2 pts.  The procedure is complete, logical, and the 
instructor can read and follow it. 

● 1 pt.  Steps of the procedure are missing but the 
instructor can still make as sense of it. 

● 0 pts.  The procedure is missing or does not make 
sense as written.  The procedure is plagiarized from 
the lab sheet. 

 

● 3.  Data, 
Observations, 
Calculations, 
and Graphs 

● What qualitative observations did I make?  What 
quantitative data have I collected, and what 
calculations did I do to make sense of my data?  
Did I get my data stamped to ensure that I 
collected data directly in my lab notebook?  What 
balanced equations have I written?  Have I 
prepared a properly labeled and titled graph? 

 
● TYPICAL POINT VALUES (up to 16 points): 
● 2 pts      Qualitative Data 
● 3 pts      Quantitative data 
● 1 pt        Units 
● 1 pt        Significant Figures 
● 2 pt       Calculations (no work, no credit) 
● 2 pt        Balanced equations (must include if lab 

involved chemical reactions) 
● 1 pt        Graph title (descriptive title, not just “y 

vs. x”) 
● 1 pt        Graphs (spread out data!)  full page 
● 1  pt        Graph labels with units 

 

● 4.  Claim(s) ● What can I claim to answer my beginning 
question(s) or the class beginning question(s)? 
(one-two statements) 

● 2 pts.  The student provided his/her own relevant 
claim to answer either his/her own or the class 
beginning question(s). 

 



 

 

● 1 pt.  The student does not provide a relevant claim 
to answer either his/her own or the classes’ 
beginning question(s). 

● 0 pts.  The student provides no claim at all. 
● 5.  Evidence 

& Reasoning 
 

● NOTE:  This 
section 
involves 
interpretatio
n and 
evaluation of 
data NOT 
summary and 
reiteration! 

● What is my interpretation of my data (graphs, 
class data, trends, or other analysis) to support my 
claim(s)? How is my accuracy (compare to 
known!) and precision?   Have I connected the 
proper evidence with the proper claim? 

● 2 pts.  The student does an excellent job of 
providing her own relevant interpretation of the 
data and observations during the experiment 
(graphs, class data, trends or other analysis) to 
support the claim(s) and connected the proper 
evidence with the proper claim. 

● 1 pts.  The student does a poor job of providing 
his/her own relevant interpretation of the data 
(graphs, class data, trends or other analysis) to 
support the claim(s) and connected the proper 
evidence with the proper claim 

● 0 pts.  The student provides no interpretation of the 
data.  The student summarizes the structure of the 
experiment without any discussion of the evidence 
supporting their claim. 

 

● 6a.  Reading 
and 
Reflection 

● Address the following questions.   
 

● What inaccuracies or mistakes occurred (or 
might have occurred) that affected my claim?  
This section must include three specific problems, 
especially focused on those that would have 
produced the results you obtained.  You must 
identify the specific effect of each mistake on your 
final claim. 
 

● What new EXPERIMENTAL question(s) do I 
have, and what new things do I have to think 
about?  Propose a question for the next stage of 
experimentation. 
 

 

 

● 6b.  Post-lab 
questions and 
experiment 
execution 

● What are my answers to any post-lab questions (if 
they are included in the lab)?   

 
 

 

● Presentation 
 
 
 
 
 
 

● Am I proud of how I have presented my work?  
● 4 pts.  The student has carefully done the following. 
● Provided a descriptive title. 
● Used a ruler (or word processor as allowed) to 

draw tables in which to clearly present both my 
qualitative and quantitative data. 

 



 

 

 
 
 
 
 
 
 

● Written in my lab notebook neatly and legibly, 
using a single stroke to cross out mistakes. 

● Organized data clearly so that it can be interpreted 
by the instructor without reference to the lab 
sheet. 

● 3 pts.  The student has fulfilled three of the above 
● 2 pts.  The student has fulfilled two of the above 
● 1 pt.    The student has fulfilled one of the above 
● 0 pts.  The student has fulfilled none of the above 

 


