ASSESSMENT OF CANDIDATE’S STRENGTHS AND PROFESSIONAL DEVELOPMENT NEEDS

For
Chemistry Education (7-12)
	COMPETENCY
	ASSESSMENT
	Met
	Not Met

	Chemistry Teacher For Grades 7-12.  The following requirements shall apply to the certification of a chemistry teacher for grades 7-12:
	
	
	

	(a)
	To be certified as a chemistry teacher for grades 7-12, the candidate shall:
	
	
	

	
	(1)
	Have at least a bachelor’s degree;
	
	
	

	
	(2)
	Meet the qualifications for certification as a science teacher as provided in Ed 507.29;
	
	
	

	
	(3)
	Qualify for certification under one of the alternatives in Ed 505.01 – Ed 505.05; and
	
	
	

	
	(4)
	Meet the requirements of (b) below.
	
	
	

	(b)
	A candidate for certification as a chemistry teacher for grades 7-12 shall have the following skills, competencies and knowledge, gained through a combination of academic and supervised practical experiences, in the following areas:
	
	
	

	
	(1)
	In the area of fundamental content knowledge, the candidate shall have the ability to:
	
	
	

	
	
	a.
	Comprehend, apply, evaluate, analyze, and synthesize physical science core knowledge of:
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	1.
	Properties of matter, including mass, solubility, and density;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	2.
	Factors affecting the position, motion, and behavior of objects;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	3.
	Conservation of matter and energy, including energy transfer and flow in physical and chemical systems;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	4.
	Types of energy, energy sources, and simple transformations of energy;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	5.
	Classification of matter, elements, compounds, and energy;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	6.
	Potential and kinetic energies and concepts of work, including simple machines;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	7.
	Properties and applications of sound, light, magnetism, and electricity;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 



	
	
	
	8.
	Variations in the physical and chemical states of matter; 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	9.
	Changes among states of matter;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	10.
	Combinations of matter to form solutions, mixtures, and compounds with different properties;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	11.
	States of matter and bonding in relation to molecular behavior and energy;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	12.
	The chemical nature of the earth and its living organisms;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	13.
	The nature of radioactive substances; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	14.
	Chemical, electrical, and radiation hazards;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	b.
	Comprehend, apply, evaluate, analyze, and synthesize specific chemistry knowledge of:
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	1.
	Fundamental structures of atoms, molecules, and compounds including basic principles of ionic, covalent, and metallic bonding; 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	2.
	Physical and chemical properties and classification of elements, including periodicity;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	3.
	Chemical kinetics and thermodynamics;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	4.
	Mole concept, stoichiometry, and laws of composition;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	5.
	Acids and bases, oxidation-reduction chemistry, electrochemistry, and solution chemistry;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	6.
	Chemical reactivity and molecular structure, including electronic and steric effects;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	7.
	Fundamental biochemistry, including major biological compounds and natural products;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	8.
	Functional and polyfunctional group chemistry;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	9.
	Issues related to environmental and atmospheric chemistry, including groundwater pollution, disposal of plastics, and development of alternative fuels; 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 



	
	
	
	10.
	Molecular orbital theory, aromaticity, metallic and ionic structures, and correlation to properties of matter;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	11.
	Superconductors and principles of metallurgy;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	12.
	Lewis adducts and coordination compounds;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	13.
	Solvent system concepts including non-aqueous solvents;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	14.
	Organic synthesis and organic reaction mechanisms, including energy flow through chemical systems; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	15.
	Applications of chemistry in personal and community health and environmental quality;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	c.
	Apply knowledge of chemistry and physical science concepts through full and partial inquiries, laboratory investigations, and the use of scientific models; 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	d.
	Design and conduct scientific research in chemistry;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	e.
	Apply mathematical and statistical concepts, at least through the level of college calculus and statistics;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	f.
	Explain and solve problems in the fundamentals of life sciences and Earth space sciences equivalent to those taught in introductory college courses, including basic concepts and laboratory techniques; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	g.
	Explain historical development and perspectives in chemistry, including contributions of significant figures and underrepresented groups, and the evolution of theories in physical sciences; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(2)
	In the area of instructional performance, the candidate shall have the ability to:
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	a.
	Design and teach laboratory activities which incorporate scientific processes, promote scientific habits of mind, and meet needs of diverse learners;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	b.
	Design activities and investigations which teach literacy through integrating: 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	1.
	The knowledge of the methods of teaching reading, writing, communication, and study skills essential to the effective mastery of middle school science content;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 



	
	
	
	2.
	The use of scientific drawings, diagrams, bulleted lists, and graphing essential to science investigations and expression of ideas; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	3.
	Appropriate quantitative literacy skills and concepts into a science lesson;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	c.
	Relate physical sciences and chemistry to technological issues that influence society and the ethical and moral consequences of decisions related to those issues;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	d.
	Model and teach safe laboratory and field practices, including:
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	1.
	Personal safety;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	2.
	Proper and safe use of specific chemistry equipment, including fume hoods, demonstration shields, and other specific laboratory equipment;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	3.
	Equipment storage and upkeep; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	4.
	Chemistry and waste inventory, handling, and disposal;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	e.
	Integrate the common themes exhibited in all of the sciences into teaching and course design including: 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	1.
	Systems and energy;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	2.
	Models and scale;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	3.
	Patterns of change, including constancy or stability;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	4.
	Form and function;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	5.
	Evolution; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	
	6.
	Nature of science and inquiry;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	f.
	Integrate knowledge from the history and philosophy of science into physical science and chemistry instruction; 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 



	
	
	g.
	Design learning activities which foster questioning, open-ended investigations, the development of cooperative group skills, and promote practice in decision making and problem solving;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	h.
	Select, adapt, evaluate, and use age-appropriate strategies and materials for the learning of physical sciences and chemistry, including the recommendations of national curriculum projects and scientific groups; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	i.
	Organize, present, and evaluate physical science and chemistry ideas in a manner which emphasizes conceptual understanding and in ways which provide for optimal learning experiences for students of all ability levels and learning styles.
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 



	Ed 507.29 Science Teacher; General Requirements.



	(a) 
	All science teachers shall have the qualifications listed in (b) and (c) below.
	
	
	

	(b)
	In compliance with RSA 193-C:3, IV(f) and consistent with RSA 193-C:3, III, a candidate for certification as a science teacher shall demonstrate competence in the teaching of science, including techniques for enhancing student learning in the area(s) of science to be taught and the use of assessment results to improve instruction.


	
	
	

	(c)
	Qualifications for a science teacher shall include the following skills, competencies, and knowledge:
	
	
	

	
	(1)
	Knowledge of the nature of scientific evidence and ability to use models for explanations;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(2)
	Ability to use measurement as a way of knowing and organizing observations of

constancy and change;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(3)
	Skill in using multiple ways of organizing perceptions of the world and how systems

organize the studies and knowledge of science;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 



	
	(4)
	Knowledge of the evolution of natural systems and factors that result in evolution or

equilibrium;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(5)
	Knowledge of interrelationships of form, function, and behaviors in living and non-living systems;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(6)
	Knowledge of science safety and emergency procedures, including legal and ethical

responsibilities of science teachers for: 
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	a.
	The welfare of their students;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	b.
	The proper treatment of animals; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	
	c.
	The maintenance and disposal of materials;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(7)
	Knowledge of the organizations, agencies, and journals that contribute to the professional

growth of the science teacher;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(8)
	Twenty-first century skills using information technology to acquire and analyze data, and to collect and communicate information;
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(9)
	Ability to practice good digital citizenship by understanding the social, ethical, legal, and human issues surrounding the use of technology in schools; and
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 


	
	(10)
	Demonstration of technology skills necessary to plan, design, deliver, and incorporate

active learning and collaboration in the online environment.
	
	 FORMCHECKBOX 

	 FORMCHECKBOX 
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