JP Keener:   An introduction of STEM and STEM programs.

JP Keener: STEM education is the intentional integration of science Technology Engineering and mathematics and their associated practices to create a student center learning environment in which students investigate and engineer solutions to problems and construct evidence based explanations to real world problems and construct evidence based explanations of real world phenomena with a focus on  student’s social, emotional, physical and academic needs through shared contributions of schools families and community partners

JP Keener: We understand that there is a range in STEM classifications.  For example, the science class that is only teaching science may be classified as STEM.  However, another science class which has fully integrated the four components may also be classified as STEM.  How do we quantify these programs?

JP Keener:   To help us quantify STEM, we refer to the NS TA publication by Roger W. Bybee, The Case for STEM Education:  challenges and opportunities.  This publication assists us in defining STEM as a range from 1 – 4.

JP Keener:  For example, in a basic STEM 1.0 program, the disciplines would be taught independently; there would be a math class, a science class, engineering would be taught as a club after school, technology may be seen as a robotics competition.   All four components are independent. 

JP Keener:  But we could have a STEM 2.0, 3.0 or 4.0 program. The stem 2.0 would integrate two components.  A STEM 3.0 would integrate three components and the STEM 4.0 would integrate all four components as shown here

JP Keener: Here are some examples of a STEM 2.0 program we see a science class using computers to research while teaching science or a science classroom using it algebraic standards to teach a lesson or a math class using an online graphing program.

JP Keener:  In STEM 3.0, three components are integrated:  our science class is using computers to research the problem but then designs a solution to the problem using the engineering principles or our science class that was using algebra is now using programmable calculators to calculate the speed from the slope of the line.

JP Keener: In STEM 4.0, we see all four components integrated: our science classroom will now be using statistics to design their presentation and with that information will determine the problem to be solved using engineering principles.

JP Keener: As an example of a STEM 4.0 program we visited Ms. Alicia Foy’s 5th grade classroom in Lake Worth Florida.  Here we saw a STEM 4.0 program where the science was the earth and space with asteroids and comets; mathematics was using fractions and scaling and conversions; this lesson utilized technology for doing research and watching animations; and students utilized engineering principles to construct a model of the satellite

Alicia Foy:  explains that stem 4.0 has all four components integrated

Alicia Foy:  explains what the four components were to her lesson:  science discussed earth and space, math used fractions, technology was used to do research, and students used engineering principles to construct a scale model.

Alicia Foy:  explains that all teachers may teach STEM in their classroom if they learn to integrate all the components.

JP Keener: If you have any questions about STEM and this program contact us at the Department of Education.

