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(c) Knowledge and skills. 

(1) 

Scientific processes. The student, for at least 40% of instructional time, conducts laboratory 
and field investigations using safe, environmentally appropriate, and ethical practices. The 
student is expected to: 

A separate Scientific and Engineering Practices Work 
Group developed recommendations for revisions to 
the current process skills for K
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(B) 
describe the significance of gene expression and explain the purpose and process of 
protein synthesis transcription and translation using models of DNA and RNA; 

Rationale: revised to place emphasis on the big -
picture process of protein synthesis. Gene expression 
(moved from 6D) is the purpose of protein synthesis. 

(6)(C) 

(C) identify and illustrate changes in DNA and evaluate the significance of these changes; (6)(E) 

(D) 
investigate molecular technologies such as PCR, gel electrophoresis, and gene 
modification that are applicable in current research and engineering practices. 

Rationale:  Provides students the opportunity to apply 
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(9) 
Science concepts--biological evolution. The student knows evolutionary theory is a 
scientific explanation for the unity and diversity of life that has multiple lines of 
evidence. The student is expected to: 
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(D) 

analyze the effect of other evolutionary mechanisms other than natural selection, 
including genetic drift, gene flow, mutation, and genetic recombination on the gene pool 
of a population. 

Rationale:  revised to clarify that these mechanisms 
are in contrast to natural selection; added effects of 
mechanisms on populations of organisms.  

(7)(F) 

(11) 

Science concepts--biological structures, functions, and processes. The student knows the 
significance of matter cycling, energy flow, and enzymes various molecules involved in 
metabolic processes and energy conversions that occur in living organisms. The student 
is expected to: 

(A) 

explain how matter and energy are conserved during photosynthesis and cellular 
respiration using models, including chemical equations; and  

compare the reactants and products of photosynthesis and cellular respiration in terms of 
energy, energy conversions, and matter; and 

Rationale: emphasis should be on cycling of matter 
and transfer of energy 

(9)(B) 

(B) 

identify and investigate and explain the role of enzymes in facilitating cellular processes. 
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(3) Scientific hypotheses and theories. Students are expected to know that: Added SEs 2.B and 2.C as recommended by the 
scientific and engineering practices work group. 
Deleted 2.A. because the content was already 
addressed above in 2. 

Definitions help teachers have a shared 
understanding of these terms. 

(A) hypotheses are tentative and testable statements that must be capable of being 
supported or not supported by observational evidence. Hypotheses of durable 
explanatory power that have been tested over a wide variety of conditions are 
incorporated into theories; and 

(B) scientific theories are based on natural and physical phenomena and are capable of 
being tested by multiple independent researchers. Unlike hypotheses, scientific 
theories are well established and highly reliable explanations, but they may be subject 
to change as new areas of science and new technologies are developed.  
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(B) Engineering practices. Students should be able to identify problems and design 
solutions using appropriate tools and models. 
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(A) know the definition of science and understand that it has limitations, as specified in 
subsection (b)(2) of this section; 

(B) know that scientific hypotheses are tentative and testable statements that must be capable 
of being supported or not supported by observational evidence; 

(C) know that scientific theories are based on natural and physical phenomena and are capable 
of being tested by multiple independent researchers. Unlike hypotheses, scientific theories 
are well established and highly reliable explanations, but may be subject to change; 

(D) design and implement investigative procedures, including making observations, asking 
well defined questions, formulating testable hypotheses, identifying variables, selecting 
appropriate equipment and technology, evaluating numerical answers for reasonableness, 
and identifying causes and effects of uncertainties in measured data; 
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(J) express relationships among physical variables quantitatively, including the use of graphs, 
charts, and equations. 

(3) Scientific processes. The student uses critical thinking, scientific reasoning, and 
problem solving to make informed decisions within and outside the classroom. The 
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(E) 
apply and explain the concepts of equilibrium and inertia as represented by Newton’s 
first law of motion using relevant real-world examples such as rockets, satellites, and 
automobile safety devices; 
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