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Patterns Patterns exist everywhere—in regularly occurring shapes or structures and in 
repeating events and relationships. For example, patterns are discernible in the 
symmetry of flowers and snowflakes, the cycling of the seasons, and the repeated 

base pairs of DNA. Noticing patterns is often a first step to 
organizing and asking scientific questions about why and 
how the patterns occur. 

One major use of pattern recognition is in classifica-
tion, which depends on careful observation of similarities 
and differences; objects can be classified into groups on the 
basis of similarities of visible or microscopic features or on 
the basis of similarities of function. Such classification is 
useful in codifying relationships and organizing a multitude 
of objects or processes into a limited number of groups. 
Patterns of similarity and difference and the resulting clas-
sifications may change, depending on the scale at which a 
phenomenon is being observed. For example, isotopes of a 
given element are different—they contain different numbers 
of neutrons—but from the perspective of chemistry they 

can be classified as equivalent because they have identical patterns of chemical 
interaction. Once patterns and variations have been noted, they lead to questions; 
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scientists seek explanations for observed patterns and for the similarity and diver-
sity within them. Engineers often look for and analyze patterns, too. For example, 
they may diagnose patterns of failure of a designed system under test in order 
to improve the design, or they may analyze patterns of daily and seasonal use of 
power to design a system that can meet the fluctuating needs.

The ways in which data are represented can facilitate pattern recognition 
and lead to the development of a mathematical representation, which can then be 
used as a tool in seeking an underlying explanation for what causes the pattern to 
occur. For example, biologists studying changes in population abundance of sev-
eral different species in an ecosystem can notice the correlations between increases 
and decreases for different species by plotting all of them on the same graph and 
can eventually find a mathematical expression of the interdependences and food-
web relationships that cause these patterns.

Progression

Human beings are good at recognizing patterns; indeed, young children begin to 
recognize patterns in their own lives well before coming to school. They observe, 
for example, that the sun and the moon follow different patterns of appearance 
in the sky. Once they are students, it is important for them to develop ways 
to recognize, classify, and record patterns in the phenomena they observe. For 
example, elementary students can describe and predict the patterns in the sea-
sons of the year; they can observe and record patterns in the similarities and 
differences between parents and their offspring. Similarly, they can investigate 
the characteristics that allow classification of animal types (e.g., mammals, fish, 
insects), of plants (e.g., trees, shrubs, grasses), or of materials (e.g., wood, rock, 
metal, plastic). 

These classifications will become more detailed and closer to scientific 
classifications in the upper elementary grades, when students should also begin 
to analyze patterns in rates of change—for example, the growth rates of plants 
under different conditions. By middle school, students can begin to relate patterns 
to the nature of microscopic and atomic-level structure—for example, they may 
note that chemical molecules contain particular ratios of different atoms. By high 

❚ Scientists seek explanations for observed patterns and for the

similarity and diversity within them. Engineers often look for and

analyze patterns, too. ❚
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school, students should recognize that different patterns may be observed at each 
of the scales at which a system is studied. Thus classifications used at one scale 
may fail or need revision when information from smaller or larger scales is intro-
duced (e.g., classifications based on DNA comparisons versus those based on vis-
ible characteristics). 
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