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Elementary Education: Content Knowledge 
 
 
 
Concepts addressed: 
Science  
Unifying Processes  
 
Systems, Order, and Organization (K-12)  

o Systems  
o "A system is an organized group of related objects or components that form a 

whole.  
o Systems can consist, for example, of organisms, machines, fundamental particles, 

galaxies, ideas, numbers, transportation, and education  
o Systems have boundaries, componen1s, resources flow (input and output), and 

feedback  
o Order  

o Refers "the behavior of units of matter, objects, organisms, or events in the 
universe” 

o Can be described statistically  
o Newton's laws of force and motion, Kepler's laws of planetary motion, 

conservation laws. Darwin's laws of natural selection exemplify the idea of order 
and regularity. An assumption of order establishes the basis for cause-effect 
relationships and predictability"  

o Organization  
o "Types and levels of organization provide useful ways of thinking about the 

world”  
o Examples of organizations: the periodic table of elements; classification of 

organisms; physical systems such as particles, atoms, and molecules; living 
systems have organizational levels such as cells, tissues, organs, organisms, 
populations, and communities."  

 
Reference: National Science Education Standards p. 116-117  
 
Evidence, Models, and Explanation (K-12)  

o Evidence  
o "Evidence consists of observations and data on which to base scientific 

explanations.  
o Using evidence to understand interactions allow individuals to predict changes in 

natural and designed systems."  
o Models  

o "Models are tentative schemes or structures that correspond to reel objects, 
events, or classes of events, and that have explanatory power.  

o Models help scientists ad engineers understand how things work  
o Models take many forms, including physical objects, plans, mental constructs, 

mathematical equations, and computer simulations." 
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o Explanation  
o "Scientific explanations incorporate existing scientific knowledge and new 

evidence from observations, experiments, or models into internally consistent, 
logical statements.  

o Different terms such as 'hypothesis: 'model,' 'law,' 'principle,' 'theory,' and 
'paradigm' are used to describe various types of scientific explanations."  

Reference: National Science Education Standards p. 117  
 
Constancy, Change, and Measurement (processes addressed more likely in 9-12)  

o Constancy  
o “Some properties of objects end processes are characterized by constancy, 

including the speed of light, the charge of an electron. and the total mass plus 
energy in the universe."  

o Change  
o "Changes might occur, for example, in properties of materials, position of objects, 

motion, and form and function of systems  
o Changes vary in rate, scale, and pattern inducing trends and cycles  
o Changes in systems can be quantified "  

o Measurement  
o Different systems of measurement are used for different purposes  
o Scientists usually use the metric system  
o Meteorologists might use degrees Fahrenheit to the public but in reporting 

scientific reports would use degrees Celsius  
o Scale includes understanding that different characteristics, properties, or 

relationships within a system might change as its dimension increased or 
decreased.  

o Rate Involves comparing one measured quantity with another measured quantity, 
for example. 60 meters per second .. Other examples are birth rate, population 
growth"  

Reference: National Science Education Standards p. 117·118  
 
Evolution and Equilibrium  
(processes addressed more likely in 9-12)  

o Evolution  
o Evolution is a series of changes, some gradual and some sporadic, that accounts 

for the present form and function of objects, organisms, and natural and designed 
systems  

o The general idea of evolution is that the present arises from materials and forms of the 
past»  

o Equilibrium  
o "Equilibrium is a physical state in which forces and changes occur in opposite and off-

setting directions: for example, opposite forces are of the same magnitude, or off-setting 
changes occur at equal rates.  

o Steady state, balance, and homeostasis also describe equilibrium states."  
Reference: National Science Education standards p 119  
 
Form and Function  
(processes addressed more likely in 5-9)   
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o "Form and function are complementary aspects of objects, organisms, and systems in the 
natural and designed world.  

o The form or shape of an object or system is frequently related to use, operation, or 
function.  

o Function frequently relies on form.  
o Understanding of form and function applies to different level of organization."  

Reference: National Science Education Standards p. 119  


