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Mathematics Education                  


Mathematics Education. To be endorsed in mathematics, an applicant shall hold a bachelor's or higher degree from a four-year accepted institution of higher education; have completed an approved teacher preparation program; an approved program in mathematics; and have demonstrated the competencies specified below:
	Competencies
	Course Number
Write page numbers where information is located.


	
	#1

______
	#2

______
	#3

______
	#4

______
	#5

______
	#6

______
	#7

______
	#8

______
	Competency present?

Yes, No, Unclear

	8.14  (1)  The mathematics educator is knowledgeable about the history of mathematics, and is able to:


	8.14  (1)  (a)  articulate, to students, and effectively instruct about the developmental contributions of mathematical systems to and from diverse cultures and societies.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (b)  effectively demonstrate, to students, number systems, number theory, and algebraic structures to include, but not be limited to:
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (b)  (i)  number sense, including mental mathematics, estimation, and reasonableness of results.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (b)  (ii)  basic number theory, the role of algorithms, and alternative computational algorithms.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (b)  (iii)  the theory and applications of abstract and linear algebra.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (c)  effectively demonstrate, to students, and instruct about functions, to include, but not be limited to:
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (c)  (i)  precise mathematical language and symbolism.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (c)  (ii)  recognition of functions as a unifying concept in mathematics.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (c)  (iii)  polynomial, rational, algebraic, and transcendental functions and their applications.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (c)  (iv)  a variety of representations of functions: tabular, graphical, symbolic, verbal, and how to utilize, compare, and contrast these representations.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (c)  (v)  the distinction between use of continuous and discrete approaches in the solution of mathematical problems.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  effectively demonstrate, to students, and instruct about geometry and measurement, to include, but not be limited to:
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (i)  a solid foundation in the basics of Euclidean geometry in two and three dimensions.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (ii)  geometric investigations through two-and three-dimensional physical models, drawings, and computer and calculator graphics.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (iii)  synthetic, coordinate, transformational, and vector geometry, with an emphasis on problem-solving.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (iv)  geometric reasoning, both formal and informal, using the van hiele hierarchy
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (v)  the role of the axiomatic method and proof.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (vi)  the role of non-Euclidean geometries.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (vii)  connections of geometry to other math disciplines, especially between algebra and geometry.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (viii)  attributes of measurement including length, area, volume, capacity, time, temperature, angles, weight, and mass.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (ix)  standard and non-standard units of measurement, including both metric and u. s. customary.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (x)  derivations of the formulas for the perimeter, area, and volume of common figures.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (xi)  indirect measurement and its applications.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (d)  (xii)  dimensional analysis.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  effectively demonstrate, to students, and instruct about statistics and probability, to include, but not be limited to:
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (i)  descriptive and inferential statistics and probability from both experimental and theoretical viewpoints.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (ii)  discrete and continuous probability distributions and use of such distributions to make inferences about probability.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (iii)  collecting, organizing, analyzing, and interpreting data, and effective communication of the results.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (iv)  exploratory data analysis including measures of central tendency, measures of variation, and general distributions.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (v)  multiple representations of data including histograms and box plots.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (vi)  confidence intervals, hypothesis testing, correlation, and regression.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (vii)  simulation, as a problem-solving technique for making decisions.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (viii)  empirical probability, using both hands-on and computer simulations.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (ix)  geometric probability
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (e)  (x)  potential misuses of statistics and common misconceptions surrounding probability
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (f)  effectively demonstrate, to students, and instruct about mathematical models which occur in the physical or biological sciences, and in areas related to population dynamics, economics, or scheduling problems, including, but not limited to, such concerns as traffic flow.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (g)  effectively instruct students regarding calculus and analysis, to include, but not be limited to: conceptual knowledge of limit, infinity, continuity, differentiation, and integration; applications of calculus in the sciences and business; modeling and solving problems involving rates of change and optimization; and sequences and series.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (1)  (h)  effectively instruct students regarding discrete mathematics to include, but not be limited to: symbolic logic, induction and recursion, relations, equivalence relations and functions, introduction to graph theory and modeling applications, difference equations, linear programming, and introduction to combinatorics.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  The mathematics educator is able to effectively demonstrate, to students, and instruct about:



	8.14  (2)  (a)  approaches to problem-solving, which utilize mathematical content, in identifying, analyzing, formulating, and solving problems that occur in mathematical processes and everyday situations.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (b)  the utilization of mathematical ideas, verbally and in writing, using both every day language and mathematical terminology.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (c)  the utilization of verbal and written discourse, between teacher and students, and among students, to develop and extend students' mathematical understanding.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (d)  the construction and evaluation of mathematical conjectures and arguments, to validate one's own mathematical thinking.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (e)  independent study in mathematics.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (f)  the use of mathematics in studying patterns and relationships.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (g)  the interrelationships within mathematics; how to connect concrete, pictorial, and abstract representations; connections between mathematics and other disciplines, and real world situations, through the selection of appropriate applications from fields such as, but not limited to, natural sciences, social sciences, business, and engineering, and is able to:
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (h)  utilize a wide variety of resource materials, including, but not limited to: manipulative materials, graphing calculators, computers, and other technologies, as tools in learning and for the application(s) of mathematics.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (i)  utilize assessment data to monitor students' acquisition of mathematical skills and abilities, and in the process of determining appropriate delivery of instruction, based on identified student need; and to select appropriate mathematical tasks to reinforce and promote students' development of mathematical concepts and skills.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (j)  create an engaging and effective environment in which all students develop mathematically, in order to participate more fully in a technologically-based society.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (k)  create an environment in which reflection, uncertainty, and inquiry are incorporated in the learning of mathematics skills, abilities, and concepts.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (2)  (l)  apply appropriate knowledge of current research in the teaching and learning of mathematics, and incorporate national, state, and local guidelines, related to mathematics instruction.
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (3)  The mathematics educator shall consistently seek out professional development in the field of mathematics which can provide enhanced knowledge, skills, and abilities in the content area and participate in professional organizations, as appropriate and relevant to the field.



	
	
	
	
	
	
	
	
	
	Y, N, U

	8.14  (4)  Field experiences: the mathematics educator has completed the field experience.



	
	
	
	
	
	
	
	
	
	Y, N, U
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