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Abstract  
STEM is an acronym for science, technology, engineering, and mathematics.  STEM education is 
critical for many reasons including the need to better prepare our students for higher education so they 
can be competitive in the United States and a global environment as well.  Our contention is that 
mathematics is the foundation on which the other STEM disciplines are based.  The earlier in their 
education that we can interest our students in mathematics and make them successful in the subject 
matter, the greater their achievement will be in the future. 

We will share ideas and present examples of incorporating mathematics into the K-12 system to 
motivate student interest and accomplishment. For the college or university student, various 
pedagogical strategies have been employed to ensure their success; we will speak to different models 
at this academic level as well.  We will also discuss strategies for strengthening and rebuilding the 
mathematics major. 

A student successful in mathematics can use his knowledge and skills to study science, technology, 
engineering, and higher mathematics. Without a solid foundation, it would be difficult. 
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1 INTRODUCTION  
Mathematics is critical for the STEM disciplines.  We contend that everyone is capable of learning 
mathematics and being successful.  The earlier we introduce mathematics to our students, the greater 
their interests will be. 

2 A BRAIN-BASED PEDAGOGY 
Strategic Methods of Mathematics Pedagogy, developed by Alan Natapoff of the Massachusetts 
Institute of Technology, relies on the strength of the brain possessed by everyone. It depends on the 
stronger faculty of the brain, the one relying on sensory information and minimizes the reliance on the 
memory based and weaker faculty of abstraction. It opines that natural talent and self-confidence can 
only affect the rate of progress. 

The characteristics of Strategic Methods include the following: 

- Reliance on short-term memory and sensory perceptions of the students 
- Interactive teaching 
- Behavior modification 
- Supersedes that of left brain/right brain theory 
- Fluency is the key as math is a language 
- New information is introduced in small bits of information; 

o The bits are rehearsed until mastered 
o The bits are bridged [1]  

2.1 Two Examples of Strategic Methods 

2.1.1 Example 1 
When teaching the solutions of word problems, the initial understanding is that the student knows how 
to solve elementary equations that may occur. As mathematics is a language, we want to teach the 
word problems as we would a child who is first learning to speak.  In the latter situation, we would 
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point to a table and repeat the word table repeatedly.  We would not use a formal definition of table 
being a piece of furniture that is usually standing on four legs or a pedestal upon which we can place 
objects.  Analogously, we do not want a student to analyze a word problem from the beginning each 
time he has to solve it.  Certain words reappear and always mean the same thing. 

phrase as in translation 
…is…   
…was…   
… will be …  = 
…more than… 4 more than a number +4+x 
…less than… 5 less than a number -5+x 
Note the pattern that we have introduced whether we need less 
than or more than a number.  We translate from left to right [2].     

2.1.2 Example 2 
When we solve first-degree equations, there are exactly six steps for the most difficult ones.   We 
begin with defining an equation and what it means for it to be solved. 

Definition: An equation is a relation of equality between two expressions. It always has an equal sign, 
=, in it. 

Examples of equations: 

   7 = 5+2 

5+y =x 

Definition: To solve an equation means to get one unknown alone on one side of the equation with a 
coefficient of 1, and all the numbers together on the other side.  A letter represents the unknown. 

The following equations are solved for because all the x’s are together on one side of the equation and 
the coefficient (or number) in front of x is 1 (which we do not have to write.) 

Examples: 

x = – 13 

2 =  x 

The following equations are not solved because they do not satisfy the definition.  Remember math is 
precise so if there is a definition, all the criteria must be met. 

-x = 3                     (coefficient in front of x is -1 not 1!) 

x = 3x +5               (all the x’s are not on the same side of the equation) 

x + 3 + 2x=5          (not all the x’s are together) 

x = 7 +10                (not all the numbers are together) 

Next, we introduce the one stepper equations, so called because it takes one step to solve. 

Examples: 

3x = 15    (Divide this by 3 and that by 3) 

3x = 15 

3        3 

x = 5 

-x = 2      (Divide this by -1 and that by -1) 

-x = 2 

-1   -1 

x= -2 
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The terminology we use, “divide this by… and that by…” as opposed to “divide each side by…”. is 
used to keep the instructions as short as possible (bits). 

Then two steppers are equations that involve two steps; one new step and then we are back to   one 
steppers. 

Two stepper will require a killer line and so, they are introduced first. 

A killer line has the same entity on both sides of an equal sign.   

Examples of killer lines: 

4 =4   (This killer line will eliminate a -4) 

-3x =-3x   (This killer line will eliminate a 3x) 

Examples of a two stepper- 

2x + 7 = 15     (We need to kill off the 7 with a killer line.  The correct killer line is -7= -7) 

      -7  = -7 

       2x = 8             (A one-stepper- so divide this by 2 and that by 2) 

       2      2 

         X=4 

When two steppers have been practiced (rehearsed) and mastered, we introduce three steppers. 
Three steppers involve one initial step to reduce the equation to a two stepper, etc. The strategy builds 
up with equations that require four steps, then five, then six steps to solve.  We introduce each type of 
equation, one at a time, then bridge the information. As such, the process develops [3]. 

3 DIFFERENT METHODS FOR MATHETMICS AT THE COLLEGE LEVEL 
The traditional mode of instruction has the instructor lecturing, giving examples of problems and their 
corresponding solutions. The students are then provided with problems to solve.  With the 
advancement of technology, software inducing videos and modules of problems to solve are being 
used at some institutions.  The students can progress at their own rate.  This model works for self-
motivated students, particularly for those who have a background in the material.  Having the 
guidance of an instructor is critical for others. 

In order to strengthen and build a stronger mathematics major, we need to support students to insure 
their success. We also need to demonstrate the value of mathematics in other disciplines as well. 

As previously stated, with the correct pedagogical strategies, everyone can learn to be successful 
mathematically.  The key is to promote interest in the subject matter as an early age. 

4 PROMOTION OF MATHEMATICAL INTEREST 
Two favorite activities involve rockets and planes.  Both are well suited for early elementary grades.   

For rockets, we need Popsicle sticks and precut geometric shapes in different colors to attach to the 
sticks for the wings. The body of the rocket can be a larger oval, rectangle, or circle.  Students can be 
introduced to geometry as early as kindergarten. 

 
Figure 1. Rocket Design 
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Puffer planes are somewhat more exciting. One builds a puffer plane by wrapping a strip of heavy 
paper around a pencil.. The pencil is then slipped out of the paper.  One end is closed with tape. 
Precut wings of different sizes are attached.  A straw is placed in the open end of the tube and the 
students blow on it.   

 
Figure 2: Materials for Puffer Plane 

 

Figure 3. Puffer Plane 

This activity can promote several discussions:  Distance can be discussed as a concept.  Why some 
puffers go farther than others.   Measurement of the actual distances of the puffers can be computed.   
Did the shape of the wings have anything to do with the distance?  Did the amount of “puffing” affect 
the distance? 

Planes are a topic of interest to many students.  As the student gets older and more mature, one can 
discuss the shape of the wings, introduce formulas, and have the students make model gliders that 
can be flown. Some examples of wings are: 

 

Figure 4: Wing Shapes [4] 

When designing the wings, the mathematics that might be introduced include: 

• Estimating area of irregular shapes with Pick’s Theorem: To use Pick’s theorem one needs to 
design a grid of points with integer coordinates such that all the polygon's vertices are grid 
points. The area A of the polygon in terms of the number i of lattice points in the interior located 
in the polygon and the number b of lattice points on the boundary placed on the polygon's 
perimeter is A = i + b/2 -1, where is the number of interior points and b is the number of 
boundary points  [5].      

•  Decompose wings into recognizable polygons & use formulas to calculate the areas. 
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 [5] 
Figure 5: Area Formulas 

Some questions to ask the students to generate interest include: How long was the flight of your 
glider?  What was the distance traveled? What was the average data you collected over several 
flights? Does wing size affect the flight of your glider? What improvements might you want to make to 
your glider? 

5 CONCLUSION 
Without mathematics, the other STEM disciplines cannot be mastered.  Using innovative strategies, 
we can make mathematics successful for all students.  We need to spark the interest of students so 
they will want to pursue mathematics and science, technology, and engineering.  Starting at an early 
age is an extra advantage 
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