
SCIENTIFIC PROCESSES 

ISII 



Scientific Method 

Basic steps used by scientists in 

solving problems 



There is no “The Scientific Method” 

 There is no 1 scientific method with “X” number of 
steps 

 There are common processes that scientists use 
 Questioning & Observing 

 Gathering Data 

 Experimentation 

 Field Studies 

 Long-term observations 

 Surveys 

 Literature reviews 

 & more 

 Analyzing all the data 

 Using evidence & logic to draw conclusions 

 Communicating findings 



Science is “loopy” 

Science is not a 

linear 

process…rather it 

is “loopy”…and it’s 

not just about 

experimentation 

…there are many 

pathways…even 

more than are 

shown here! 

Observations 

Questions 

Data gathering 
(experiment, literature 

research, field observations, 

long-term studies, etc.) 

Hypothesis 

Trend and pattern 

recognition 

Conclusion formation 

Communication & 

Validation 

Model Formation 

Product or 

technology 

formation 



Observation 

The act of noting or perceiving 

objects or events using the senses  

Remember? 

(vision, hearing, touch, smell, taste) 

 



Observations (continued) 

Quantitative observation: an observation 

involving numbers 

 

Qualitative Observation – an observation 

involving descriptions 



Decide if the following 
observations are quantitative or 
qualitative. 
1. Red 

2. 98.6F 

3. Furry 

4. Cold 

5. 12 cm 

1. Qualitative 

2. Quantitative 

3. Qualitative 

4. Qualitative 

5. Quantitative 



 

What observations can you make? 



Answer to 

picture: yes, 

those are 

bananas, but not 

birds; they were 

moths 



Distinguishing Inferences 

An inference is a conclusion drawn 

from observations that attempt to 

explain the observations 

 





 



Science is “loopy” 

Observations 

Questions 

Data gathering 
(experiment, literature 

research, field observations, 

long-term studies, etc.) 

Hypothesis 

Trend and pattern 

recognition 

Conclusion formation 

Communication & 

Validation 

Model Formation 

Product or 

technology 

formation 



 

Questions 

What do you want to investigate? 

What have you observed or 

already know? 

Ask a question about your 

observation 

 



Science is “loopy” 

Observations 

Questions 

Data gathering 
(experiment, literature 

research, field observations, 

long-term studies, etc.) 

Hypothesis 

Trend and pattern 

recognition 

Conclusion formation 

Communication & 

Validation 

Model Formation 

Product or 

technology 

formation 



Create a hypothesis 

Hypothesis- an educated guess of the 

outcome of an experiment 

 The hypothesis must be testable by 

experimentation 



Prediction versus Hypothesis 

 They are different! 

 Hypothesis Prediction 

Just predicts 
Attempts to explain why you 

made that prediction 

Example: 

How does 

surface area 

affect 

reaction 

rate? 



Prediction versus Hypothesis 

 They are different! 

 Hypothesis Prediction 

Just predicts 
Attempts to explain why you 

made that prediction 

Example: 

How does 

surface area 

affect 

reaction 

rate? 

Reaction rate will increase 

as surface area increases 

Reaction rate will increase 

with surface area because 

more molecules can have 

successful collisions at the 

same time if more can 

come in contact with each 

other. 



Predictions versus Hypothesis 

 It is not appropriate to make a hypothesis or 

prediction in specific value experiments 

 

Hypothesis Prediction 

Example: 

What is the 

concentration 

of that salt 

solution? 

Not appropriate—it would just be a random guess 



Design and perform an experiment 

Procedure:  steps that must be 

followed during the experiment 

 

 



Record and analyze data (Results)  

Data – recorded observations, 
measurements 

Experiments are done to produce 
data. 

Repeatability of data 

From data, recognize patterns 
and/or trends 

 

 



 Scientists take into account all the evidence from the 

data gathering and draw logical conclusions 

 Conclusions can support or not support earlier 

hypothesis 

 Conclusions can lead to new hypothesis, which can 

lead to new investigations 

 

 

Drawing Conclusions 



 Scientists share results with the scientific community to: 

 Validate findings (see if others have similar results) 

 Add to the pool of knowledge 

 Scientists use many ways to do this: 

 Presentations and posters at conference 

 Articles in journals 

 Online collaboration & discussions 

 Collaboration between separate groups working on similar 

problems 

 

Communicating Results 



Theory 

Verified hypothesis that fits 

existing data and explains how 

processes or events are thought to 

occur (widely accepted by 

scientific community) 

 
 



Theory versus Law 

 Many people do not understand the difference 

between these two terms 

Law Theory 

Describes why something 

occurs 

Describes or predicts what 

happens (often mathematical) 

Example: 

The 

relationship 

between 

pressure and 

volume 

Cannot ever become 



Theory versus Law 

 Many people do not understand the difference 

between these two terms 

Law Theory 

Describes why something 

occurs 

Describes or predicts what 

happens (often mathematical) 

Example: 

The 

relationship 

between 

pressure and 

volume 

Kinetic Molecular Theory—as 

volume decreases, the 

frequency of collisions with 

the wall will increase & the 

collisions are the “pressure” 

Boyle’s Law: 

P1V1 = P2V2 

Cannot ever become 


