
The Scientific Method 
OBSERVATIONS  
The scientific method is founded upon direct observation of the world around 
us. A scientist, or you, should look critically and attempt to avoid all sources of 
bias when you are observing. Use the following physical properties (those 
which have to do with appearance) to describe what you are observing or 
testing: 
Color – Be specific; “bright red” instead of just “red” (Use 2 words to describe 
color!) 
Odor  - In describing odor try not compare an odor to another odor. You would 
not say, “The chalk smells like dust.” Avoid words like  “gross,” or “nasty.” 
Words that can be used are sharp, irritating, pleasant, unpleasant, and noxious 
(physically harmful). Or, if you want to “guess” at the smell you can say, “It 
seems to smell of . . .” 
Taste – CAREFUL! Use only the four tastes that exist: sour, bitter, sweet, and 
salty. Again, don’t compare a taste to another taste. 
Size & Shape – These are descriptive and aren’t true physical characteristic 
properties. You should be as precise as you can be. The standard for measuring 
in science is of course the SI system, otherwise known as the metric system. 
State of matter – Solid (definite shape; has volume), Liquid (definite volume, no 
definite shape; takes on shape of the container), Gas (no definite shape or 
volume; expands equally to fill a container), Plasma (hot, ionized gas not found 
on earth) You shouldn’t have to use this last one! 
Texture – The surface description of an object. Can be described with words like 
“rough” or “smooth.” How would you describe fish skin? 
Structure – there are several ways to describe structure: 
element/compound/mixture, metal or non-metal, crystal, powder, granular. Not 
“thingy” or “stuff ” 
Density – the amount of mass per unit volume. Pure substances have a specific 
density. Units are g/cm3 (cubed.) Water is the standard being 1g/cm3 (cubed) 
Hardness, brittleness, elasticity – Hardness is based on a scale from 1-10 with 
the diamond being the hardest at 10. Brittleness is, will it snap when broken? 
Elasticity is, will it return to its own shape? 
Only describe characteristics in your observations that are relevant! 
 
QUESTION 
The second step (it can also be the first step!) in the scientific method is to pose a 
question. By asking a question(s), you not only can satisfy your curiosity, but you 
also are leading yourself into problem solving. Ex: “Why did the balloon get 
bigger when placed in hot water?” 
 
 
 
HYPOTHESIS 



The next part of our scientific method is to formulate a hypothesis. This is merely 
an educated guess to the answer for your question. What is meant by an 
educated guess is that you are guessing why something happens with 
knowledge you have learned in the past. Hypotheses do not always have to be 
correct. Your hypothesis must be testable. Your hypothesis should be in the 
format “If (you have some situation) . . . and (you do something to the situation, 
the IV) . . . then (this is what you predict will happen) . . .” A hypothesis can be 
found to be supported, or disproven. Avoid claiming a hypothesis was “proven,” 
or “right.” 
 
Experiment or Test 
This is the actual hands-on part of the process. Here you carry out your testing 
your hypothesis.  
 
*Variables/Control:  
Dependent Variable (DV): This is what you will be testing. 
Independent Variable (IV): This is the one thing you will purposely change.  
Control: A control is something you use for comparison in which there isn’t an 
independent variable introduced. Controlled experiments are often those in 
which two identical experiments are carried out with the exception of a change 
in one variable in one of the experiments. This is done to determine what affect 
the independent variable has on the outcome. 
Analysis 
How do we compare the results? As good scientists we try to repeat (replicate) 
our experiments to see if we come up with the same results. This is a way of 
accounting for errors. How will we know which results are valid? You need to 
decide after testing and retesting if you found evidence to support your 
hypothesis or, if your hypothesis was not supported. 
Repeated trials – When you conduct the same experiment several times. A single 
person can conduct the same experiment several times, or several people can 
conduct the same experiment once. Either way, results of the same experiment 
can be concluded upon by having results from several trials to be compared. 
If the evidence does not support your hypothesis, you might go back and revise 
your hypothesis, or completely reject it and start all over with a new idea based 
on new information that you gained. 
What to do with your information: 
If you find evidence that supports something, you need to share your 
information. Just think, if scientists kept information to themselves, where would 
we be now? This is when you, as a student or scientist, present a lab report! 
 
 
 
   
 



THE LAB REPORT GUIDE 
*Must be in the order as follows. Each section should be clearly labeled, but does not 
have to be on separate pages. The lab report should be word processed on a computer in 
“Times Roman” 12-14 font only using black ink. If you do not have access to a computer, 
you may neatly use black/blue ink only. LEAVE A SPACE BETWEEN EACH SECTION. 
Have your work edited.  
Heading: Name, lab partners names, date, period, Title of Lab (Use IV & DV in 
Title) 
PURPOSE: A few sentences stating what the purpose/objective of the lab is. Ex: 
The purpose of this lab was to show _________________. You might include a 
definition here. Ex: Photosynthesis is the process by which ________________. 
PROBLEM QUESTION– One variable if possible, and something that can be 
tested. Question must be relevant. 
HYPOTHESIS– Must answer problem question and be testable. (“If . . . and (the 
IV) . . .  then . . ” format)  
MATERIALS– List all materials (No specific order. Complete sentences not 
necessary) 
PROCEDURE– Numbered list of the procedure followed for the experiment 
from start to beginning. (Not paragraph form.) Include specific details for each 
step and do not use personal pronouns (“I,” “He,” “She.” etc.) Written in 
present tense. Example: Don’t say, “She put water in the beaker.” Instead you 
would say, “1. Place 50 mL of distilled water in a large beaker.” Complete 
sentences are not necessary. Illustrations or drawings may be used for clarity. 
*Include any safety precautions at the end of this section.  It is important to 
have a clear procedure stated so that the test/experiment can be replicated! 
OBSERVATIONS– A written description of what you may have seen, heard, 
smelled, possibly tasted, or felt. Do not repeat the procedure. DO NOT MAKE 
ANY CONCLUSIONS IN THIS SECTION. Again, do not use personal 
pronouns. (Refer to the “OBSERVATION” section of the Scientific Method 
handout for physical properties.) Paragraph form using complete sentences. 
DATA– Includes data tables or graphs. Tables should be clear, concise and easy 
to read. Titles and labels are required for tables and graphs. Tables or graphs 
should be drawn using a pencil & a ruler or, can be computer generated using 
Excel. ** See “Graph Rules.” 
 
CONCLUSION– *Re-write problem question exactly from the beginning. *Use 
your data to answer the question.  You may be asked to compare and contrast.  
The reader should be able to understand what was being tested and what the 
outcome of the experiment was. Never refer reader back to data. If your data is 
different from the class’s, or you feel it is inaccurate, this is where you would 
explain what you think went wrong and how you could improve the test.  State 
whether or not your hypothesis was supported and why so. 
 
 
 



DON’T INCLUDE THIS WITH STUDENT COPY!! 
 
Below is an example of a conclusion in its simplest form. Read 
through and imagine filling in the blank spaces. 
 
(Restate question) Does eating a good breakfast enhance school 
performance? (Was hypothesis supported?) The hypothesis tested 
was not supported. Students did show improvement in test scores 
after eating a good breakfast each morning. (Now you would 
compare and contrast using the data to support your findings) For 
example, the data shows that students who ate a bowl of cereal 
with milk every morning performed_______________ in school, 
whereas the students who did not eat anything performed 
______________ in school.  Test scores for the students who ate 
breakfast were consistently ____________ with score improvements 
ranging _______ points higher on average for improvement. 
Students that did not eat breakfast had ____________ test scores on 
average by________ points, well below the other students. (What 
went wrong?) Test results for this trial varied greatly from the 
overall class results. This experiment could have been improved 
by__________________.  

 This lab’s key points were students that regularly ate a 
breakfast of cereal had improved test scores. There was 
overwhelming evidence to support that student’s performance in 
school is affected negatively when they do not eat breakfast.  
 
**Note: Specific Instructions may be given for specific lab reports that 
slightly alters the format given here. Rubrics will be given for labs. 
Please keep these directions in the front of your science notebook. 


