
Chapter 1: 

Environmental Science 

and Critical Thinking 



1.1 Encouraging Signs 

and Continuing Challenges 

Although there are some signs of improvement,  
the vast majority of environmental trends show 
signs of movement 
away from 
sustainability.  

Figure 01.07: The control of nature. A belief that 
domination and control of natural systems are the key to 
success profoundly influences how we design agriculture.  

Courtesy of Roger Taylor/National 
Renewable Energy Laboratory  



1.1 Encouraging Signs and Continuing Challenges 

 Positive changes in perception and policy 

have led to measurable progress in solving 

local, regional, and global environmental 

problems. 

 

 Unfortunately, 

     the problems  

 still outweigh 

     the solutions. 

 
Figure 01.03: Solar electricity. Photovoltaic 

(PV) modules produce electricity from sunlight.  

Courtesy of Roger Taylor/National 
Renewable Energy Laboratory  



Figure 01.02: Environmental trends. Summary of 25 environmental trends studied by the author.  



1.2 What is Environmental Science? 

 It is a branch of science that seeks to 

understand how we affect our 

environment and how these issues can 

be addressed. 

 

 It is multidisciplinary, drawing from 

sciences and humanities. 



1.3 Science and the Scientific Method 

 Science is a body 

of knowledge and 

a method of 

acquiring further 

knowledge about 

the world around 

us.  

Figure 01.04: The scientific method. This 
drawing shows a simplified view of the 

scientific method, beginning with 
observation and measurement.  



Scientific Method: The Basis of Good 

Science 

 

 Scientific knowledge is often gained through 

a deliberate process of observation and 

measurement. 

 

 It leads scientists to formulate hypotheses 

that can then be tested through experiments.  

 

 This is a form of inductive reasoning. 



Experimentation: Testing Hypotheses 

 

 Experiments enable scientists to test 

hypotheses and gain new knowledge. 

 Experiments must be carried out very 

carefully.  

 Good experiments often require control 

and experimental groups. 



Experimentation: Testing Hypotheses 

Studies on the effects of chemicals on humans 

are often performed by comparing carefully 

selected groups of individuals 

 These are known as epidemiological studies.  

 

Individuals exposed 

at work or at home 
compared to 

Individuals of the 

same sex and age 

who were not 

exposed 



Scientific Theories and Paradigms 
 

 As scientific knowledge accumulates, 

scientists are able to formulate theories 

that explain their observations.  
 

 Overarching theories or paradigms 

emerge and profoundly shape scientific 

thought and our perceptions of reality. 



Science and Values 

 Scientists seek to be 

objective in their work 

so that science is fact-

based and value-free.  
 

 Biases do cloud 

objectivity at times. 

Nonetheless, scientific 

knowledge can also 

affect human values. 
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Figure 01.05: Predator beware. 
Many brightly colored reptiles and 

amphibians are poisonous, like 
this poison dart frog from the 

tropical rain forest.  



1.4 Critical Thinking Skills 

Critical thinking is an acquired skill that 

helps us: 

 analyze issues  

 discern the validity of experimental 

results and assertions 

 

 



Gather All Information 

 

 Critical thinking requires one to know 

as much information about an issue 

as possible before rendering an 

opinion or making a decision. 

 



Understand All Terms 

 

 To think critically about an issue, one 

must understand the terms and 

concepts related to it. 

 



Question the Methods 

 

 Critical thinking requires that we know 

how information has been acquired 

and that we question the methods by 

which it was derived. 

 

 



Question the Source 

 

 Critical thinking requires one to 

search for hidden biases and 

assumptions that may influence one’s 

understanding of an issue or 

interpretation of data. 

 



Question the Conclusions 

 

 Critical thinking requires us to 

question the conclusions drawn from 

facts to see if other interpretations 

might be possible. 

 



Tolerate Uncertainty 

 

 Our knowledge of the world around 

us is evolving, so we must accept 

uncertainty and make decisions with 

the best information possible. 

 



Examine the Big Picture 

 

 To become a critical thinker it is 

necessary to examine the big-picture 

relationships and entire systems. 

 



Sixteen Myths and 

Assumptions of Modern 

Society 


