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Is there a science underlying science education? To move education from its current empirical 
base of trial and error, a science of science education requires principles which explain the 
dynamics of learning and innovation in the mind of the operational scientists and how to build it 
in the learner. Science tends to veer away from living systems when the concept of Mind {1} is 
raised but must be addressed going deeper than the current hit and miss research base of teaching 
and understanding of the learner’s mind. The purpose of the seven year experiment with 
middle/high school students in environments of high poverty, violence and minority 
representation was to test the learner’s construction of “information”, “relationship”, and the 
impact of “entropy” and “work.” The objective is training the “pre-perceptual, “pre-conceptual” 
{2} schema or matrix enabling an interactive three way conversational construction of reality 
characteristic of scientific processes. This “learning to learn”{3} hypothesis is based on 
activating three domains/levels of symbolic interaction 1) within the mind of the learner, 2) 
between the learner and his/her environment and 3)lateral trust networks of social networks. At 
each level the conceptual schema of information/relationship/entropy/work must be modeled 
directing the type of learning needed to “INTERLACE” the background, foreground thereby 
creating a whole ground {4} allowing the learner to orient and navigate in today’s Exobyte storm 
of data.  

Level one is the sixteen hours over four weeks of intensive training in Science Knowledge 
Management (SKM). SKM consists of a hundred always true interrelationships and constraints 
of Nature forming an anchoring framework to build future In-Formation upon and self-assembly 
of knowledge.  The three week summer program takes SKM students through an Immersive 
Academy (IA) such as the Space medicine Science Academy where practical tasks as building 
and launching rockets, creating hydroponic food sources, etc., draw upon the SKM conceptual 
matrix forming an interacting, conversational scaffolding to conduct scientific inquiry. The 
design of constrained environments like space crews face facilitates rapid feedback loops and 
permits activation of prior knowledge or building new learning on prior learning. Team based 
tasks activates lateral trust social networks were information must be pooled, developing self-
regulating and self-motivated behaviors in learners. This seven year experiment testing an 
alternative set of assumptions for science education seeking a scientific basis for STEM 
education has provided startling practical results advancing disadvantaged learners dramatically 
whilst illuminating the dynamics of how the learner actually moves from an observer of 
scientific facts and scientific literacy to thinking in scientific terms. The bottom line for minority 
STEM education is a new scientific means of informal education that can complement current 
fact and core curriculum based approaches. The experimental results have profound implications 
for how Science, Technology, Engineering and Math) STEM is taught and the desired output of 
innovative students who can think beyond the facts given and expand their thinking to be larger 
than the problem at hand. 


