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High School Science Redesign 
Changes

1. Effective with the ninth grade class entering high school during school year 2009-2010, all students will pursue a 
focused program of study that includes three credits in science.  One credit must be in Biology or Biology for 
Technology; one credit in Chemistry or Physics; and one additional laboratory science credit.

2. Conceptual Physics is a newly approved course that is typically offered in ninth grade. Conceptual Physics is a 
laboratory science course that fulfills the new graduation requirements for the freshmen class of 2009-2010. 
However, since the Conceptual Physics course does not have an end of course exam, it does not fully meet the 
Chemistry or Physics requirement for graduation. 

Rationale for High School Science Redesign 
Numerous publications point out that unlike their counterparts in other countries, American children display little or 
no mastery of physics concepts.  National tests including PISA and NAEP, international assessments (TIMSS), and 
reports, such as the Glenn Commission, urge that the United States carefully redesign high school science and 
mathematics programs.  Reform efforts are necessary to ensure that our educational system prepares adequate 
numbers of scientists, engineers, and mathematicians to sustain the growth of our economy.

Conceptual Physics is an outgrowth of the Physics First movement established by Nobel laureate, Leon Lederman and 
is the critical component of true High School Science Redesign.  Physics First advocates recommend that students’ 
initial exposure to the foundation ideas of Physics be from a conceptual rather than a mathematical perspective. 

The paucity of significant change in secondary schools since the 1800’s is dramatically borne out by Lederman.  He 
states,

“A time traveler from the year 1899 would be continually amazed by our advanced technology – our cars and 
airplanes, our skyscraper cities, our TV, radio, computers, and communication abilities. Probably the 
traveler would be most shaken by our science, from astronomy to zoology. The only place in which this 
visitor would be comfortably at home is in most of our high schools.” http://members.aol.com/physicsfirst/

Lederman’s observation is especially relevant in discussions about offering Physics as the introductory course in 
the high school science sequence.   

Implications for Science Teaching and Learning 

When a school district decides to adopt Physics as the first course in its high school science sequence, it causes a ripple 
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effect throughout the entire high school science program.  Taking physics in grade nine provides a student with a better 
basis for understanding concepts introduced later in Chemistry and Biology.

BSCS director, Rodger Bybee states,  
“Although connections among the sciences are critical for scientific literacy, traditional courses (sequence) 
treat the scientific disciplines as independent and unrelated.  Lederman identifies the hierarchical 
relationships among concepts and principles leading from physics to chemistry and biology and illustrates 
with this example: 

A key biology content standard is “matter, energy and organization in living systems.” All energy used by living 
systems ultimately comes from the sun through electromagnetism (light). Energy transformations can be explained 
by using concepts from chemistry. Through energy transformations, plants make food (energy) which flows 
through the ecosystem. The availability of energy largely determines the distribution of populations (organisms) in 
the ecosystem. Atomic and molecular reactions with photons (light) and with one another are the underlying 
phenomena. (Lederman, 1998, p.18) 

Implementing a ninth grade conceptual physics course naturally generates the need for examining both the content and 
pedagogy of the courses that follow.  This is the type of systemic change associated with meaningful High School Science 
Redesign.  The two components of the science redesign movement in Tennessee are the catalysts for change that will move 
schools toward better preparing students for post-secondary education and/or work in the technical workplace of the 
twenty first century. 

Major Features of the 2007 Science Curriculum Framework 

To guarantee successful implementation of the 2007 Science Curriculum Framework it is important that all stakeholders 
be given a full explanation of the changes in the new document, the rationale for such modifications, and a description of 
the educational implications of these revisions.  Science Standard 4 (Heredity) for Grade 7 (figure 1) will be used 
throughout this section to illustrate the key features of the new Framework.

Figure 1: Science Standard 4: Heredity
(Note: To simplify this review, not all GLEs, Checks for Understanding and SPIs have been included in this figure)


