
 

 

Introduction to the Scientific Writing Heuristic (SWH) 
 

A majority of lab exercises in High School and lower level College courses are what we call 
“confirmatory” labs.  You know what is going to happen before you do the lab, you follow directions, 
and you get the answer you expect to get.  This is completely unlike real science, and although it is 
useful at teaching laboratory technique, it does little to help you develop the attention to detail and 
consider approaches to solving a problem that is really required in research.   
 

The SWH format is designed to get you to think about what you are going to do, how you do it, to 
consider all of the things that you can learn WHILE doing it, then to answer your question and consider 
what logical extensions you can make from your conclusion.   
 
The basic steps of the SWH format proceeds as follows: 

Background 
Question 
Variables 
Procedure 
Data/Observations 
Analysis 
Claim 
Reasoning 
Reflection (including error analysis and the next stage of experimentation). 

 
Students struggle with understanding that the analysis that is done should be specifically designed to 

answer the initial question, the claim should take into account what the analysis says the answer to the 
question is, and that the error analysis needs to specifically address how mistakes would affect the 
answer to the question.  These are not unrelated sections that you just fill in with things that sound good 
but are not necessarily related, other than their coincidental relationship to the lab or topic in general. 
 

Consider an example from real life (which will be a lot more real to you when you are in college!).  
You are asked to help someone move their stuff from one apartment to another.  They have a friend with 
a moving truck and a bunch of boxes.   
 

  Good  Bad 
Background Tie-in to reality. 

This needs to be a short paragraph on 
why this experiment is important and 
how it relates to everyday 
experience.  Place the experiment in 
a context and give it a reason for 
existing. 

 Poor tie-ins are either short or fail to help 
me understand how this relates to 
chemistry or how this information would 
be useful to anyone.  Listing equations 
that you will be using is not helpful, 
though a lot of students do it... 
 

Question How long will it take the three of 
us to move this apartment?  This is 
experimentally testable and could 
provide information that will be 
useful in future moves. 

Can we move this apartment? 
Obviously the answer is yes – barring a 
meteor strike the feasibility is pretty much 
sewn up.  “Can we” questions are 
generally uninteresting unless they 



 

 

 
How many boxes will it take? 
Also testable, although not as useful 
in terms of laying down principles 
that we could use somewhere else. 

involve specifics that you have to do the 
experiment to find out. 
 
Who gets to drive the truck? 
Perhaps important to you, but you don’t 
need an experiment to answer this 
question! ☺ 

Variables Independent: number of people, 
starting time 
Dependent: ending time 
Note that the dependent variable 
should be related to the question you 
are trying to answer!! 

 

Procedure How do you plan to do this – be 
specific enough that you know what 
needs to get done and who is going 
to do it.   

a.  Person 1 assembles boxes and 
tapes them up. 

b.  Person 2 packs boxes and labels 
them 

c.  Person 3 packs the truck 
d.  When the truck is full all three  
people drive to the new apartment and 

unload it. 
e.  Repeat until apartment is empty. 

 
a.  We put everything in boxes. 
b.  We move everything to the new 

apartment. 
 
Not specific enough – confusion over who 
does what, which will slow down the 
whole thing.  You don’t specify HOW 
things will get to the new apartment. 

Data/Observations Since we asked a quantitative 
question, we must keep track of how 
long it takes to make and pack boxes, 
how long it takes to pack the truck, 
how long it takes to drive to the new 
place, how long it takes to unpack 
the truck, and how many overall trips 
we had to make.  All of these pieces 
of data are critical to answering the 
question: “How long does it take” 
 
You should also include qualitative 
data – the best way to put the boxes 
in the truck, who builds boxes most 
effectively, etc. Not numerical, but 
certainly helpful information. 

Obviously you need to organize and 
label your data – it does no good in the 
future for you to look back at your notes 
on this exercise and have no idea how a 
scrawled list of apparently random 
numbers relates to your stated procedure. 
 
No or minimal qualitative data means 
that you have not really taken advantage 
of the opportunity to learn everything you 
could have in the process.  There might be 
critical details that would be helpful in 
another move that you will forget over 
time. 

Analysis This would involve adding up all of 
the times you measured in the data 
section and coming up with an 
answer to the question 

 



 

 

Claim It took “X” time to move the 
apartment.  A specific answer, based 
on your analysis. 

 

Reasoning/ 
Evidence 

This section is basically a summary 
of the thought process that got you 
from your experiment to your claim.  
You may choose to omit some data 
from the analysis and this is the place 
to explain why.  Or you may choose 
to make your claim conditional (in 
case it was raining or something that 
might have slowed you down). 

Describing the experiment is not evidence.  
What you observed and measured IS.  
Restatement of your analysis in sentence 
form is not reasoning. There is a complex 
thought process involved in interpreting 
and analyzing data that goes beyond a 
simple restatement of mathematical 
principles.  That is what we are looking 
for here. 

Reflection a.  Procedural analysis 
This needs to be specific to things 
that either did occur (i.e. the truck 
ran out of gas) or could have 
occurred (i.e. one guy had a broken 
foot) and a specific statement about 
how that would have affected the 
claim.  In this case both things would 
have increased the time needed for 
the move.  You could also have come 
across a pile of pre-assembled boxes, 
which would have decreased the time 
needed for the move.  Everything 
needs to be related back to the claim.   
 
b.  New Question 
There are a number of follow-up 
questions that might help you refine 
this whole moving technique and 
which could be answered by 
expanding the experiment: 
∙Is it faster to have one person 

drive and unload instead of 
taking all three? 

∙Would the process be 

faster with “#” of 

people?( Specify a 

number!) 
∙Would it be faster with a 

furniture dolly? 

a.  Poor error analysis makes statements 
which may be true but which are unrelated 
to the question.  For example:  
“It took more boxes than we thought it 
would” or “Traffic was heavy and slowed 
us down.”  The first statement is unrelated 
in any way to the question/claim.  The 
second statement is related but not 
complete.  You need to say “ Traffic was 
heavy and slowed us down so the move 
took longer than it would have otherwise” 
 
b.  A poor “new” question is one that is 
unrelated to the experiment.  For example 
– “How long would it take with a moving 
company?” is certainly a question you can 
ask, but doesn’t really do you any good at 
refining your procedure.   
 
Another example of a poor “new” 
question would be “Can we move a 
smaller apartment in less time?”  The 
answer to this question is pretty obvious 
and you don’t really even need an 
experiment to answer the question. 

 


