
SCIENCEResearch   Into  Practice

One important part of the scientifi c method includes recording and 
interpreting data. Yet the role of mathematics is more expansive 
than this integral component of scientifi c practice. Scientists use 

three approaches in their research: observation and experiment, theory, and 
modeling. Each approach is required to understand the multifaceted phenomena 
studied today by scientists and engineers, and each approach incorporates the 
mathematical sciences (Wright and Chorin, 1999). This discussion focuses on 
the modeling approach.

The problems faced by scientists and engineers are so complex that many 
challenges can be solved only with the participation of mathematicians. 
The ability to follow scientifi c arguments as a citizen or to engage in science 
as a participant is enhanced by more advanced mathematical skills and 
conceptual understanding. It is a great advantage for students in grades K–6 
to see mathematics as integral to science (National Council of Teachers of 
Mathematics, 2000). Elementary students with signifi cant mathematical 
preparation in their school science programs have more opportunities to learn 
mathematics and to advance to the academic level required to understand the 
complexity of today’s scientifi c enterprise (Tate and Johnson, 1997). Additional 
opportunities to learn mathematics are critical as disciplines such as chemistry 
and physics, which have always been mathematical, are becoming even more 
so. Sciences that have not had a strong mathematical focus in the past—e.g., 
biology, physiology, and medical research—are shifting from descriptive 
explanation and taxonomy to more sophisticated analysis and explanation. 
Many research problems involve systems that are not transparent and thus 
demand exploration with new mathematical tools (Wright and Chorin, 1999).

The use of and the process of learning to create mathematical models are vital to 
both scientifi c education and the practice of science. Model building can begin 
in kindergarten (National Research Council, 1999). Numerous opportunities 
exist in the Scott Foresman Science program for students to engage in the model 
development cycle: model construction, model evaluation, and model revision. 
This cycle mirrors the process many in the scientifi c community implement.

Wright and Corin (1999) stated:
“Mathematical modeling, the process of describing scientifi c phenomena in a 
mathematical framework, brings the powerful machinery of mathematics—its 
ability to generalize, to extract what is common in diverse problems, and to 
build effective algorithms—to bear on characterization, analysis, and  prediction 
in scientifi c problems. Mathematical models lead to “virtual experiments” 
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whose real-world analogues would be expensive, dangerous, or even impossible; 
they obviate the need to actually crash an airplane, spread a deadly virus, 
or witness the origin of the universe. Mathematical models help to clarify 
relationships among a system’s components as well as their relative signifi cance. 
Through modeling, speculations about a system are given a form that allows 
them to be examined qualitatively and quantitatively from many angles; in 
particular, modeling allows the detection of discrepancies between theory and 
reality.”

Each kind of science uses the language of mathematics to communicate about 
data and the process of data analysis. At one level the term data refers to 
presentational aspects of the phenomenon under study. The data of phenomena 
are mapped onto words or numbers. This mapping is called measurement. The 
quality of all data analysis depends on the quality of the measurements. Good 
science requires that scientists measure in a variety of ways. Technology helps 
the scientist to measure. Often the scientist must measure large amounts of data, 
and thus an aim of analysis is to reduce the data to a summary that makes sense 
and is consistent with established norms of communication, i.e. mathematics. 
Calculating measures of central tendency (mean, median, or mode), variability 
(e.g., range), and shape (graphic representations) can effectively reduce 700 data 
points to a handful, often without losing the essential characteristics of data. 
Scientists come to understand that the trade-off between precision and richness 
of data is folded into categories. The error in this process is also quantifi ed in 
mathematical terms and factored into scientifi c fi ndings. 

Mathematics helps scientists break down and reassemble data into models. 
Mathematics is the language used by scientists to model change in the world. 
Understanding change is a vital part of the inquiry process. Moreover, scientifi c 
advancement in all branches of science requires considered investment in the 
mathematical enterprise; good science and mathematics are complementary. 
In the Scott Foresman Science program, students have a real opportunity to 
learn about the interrelationship between science and mathematics. Models, 
computation, and problem solving are central themes of the mathematics 
component of this science textbook series, refl ecting the goal of providing a 
scientifi c education consistent with the practice of science.

REFERENCES

National Council of Teachers of 
Mathematics (2000). Principles 
and standards for school 
mathematics. Reston, VA: 
National Council of Teachers of 
Mathematics. 

National Research Council 
(1999). How people learn: Brain, 
mind, experience and school. 
Washington, DC: National 
Academy Press.

Tate, W. F., and H. C. Johnson  
(1999). Mathematical reasoning 
and educational policy: Moving 
beyond the politics of dead 
language. In L .V. Stiff (ed.), 
Developing mathematical 
reasoning in grades K–12 
(pp. 221–233). Reston, VA: 
National Council of Teachers of 
Mathematics. 

Wright, M., and A. Chorin 
(1999). Mathematics and 
Science. Report to the division 
of mathematical sciences. 
Arlington, VA: National Science 
Foundation.


