

[image: ]	 Calculus Instructional Materials Screening Instrument*                                         2
	
	[bookmark: _GoBack]SECTION I: NON-NEGOTIABLE ALIGNMENT CRITERIA
All submissions must be aligned to 100% of the Tennessee Mathematics Standards and therefore must meet the non-negotiable criteria of Section I prior to moving to Section II. 

Note: The Tennessee standards including the introduction and grade level standards appropriate to this screening instrument and this screening instrument should be read in full prior to reviewing materials. Evaluators of materials must be well versed in the standards for the grade/course(s) aligned to the materials in question, how the content fits into the progressions in the content standards, and the expectations of the standards. The color coding in column 1 is light green (grayscale if printing black and white) for the major work of the grade and no color for the supporting standards.

	SECTION I. Alignment to Tennessee State Mathematics Standards

Part A. Course Standards:  The instructional materials represent 100% alignment with the Tennessee State Mathematics Standards and explicitly focus teaching and learning on the course standards, standards for mathematical practice, and literacy skills for mathematical proficiency at a level of rigor necessary for students to reach mastery:

	
	Limits of Functions (F.LF)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	
	C.F.LF.A.1 Calculate limits (including limits at infinity) using algebra.
	
	
	

	A. Understand the concept of the limit of a function.
	C.F.LF.A.2 Estimate limits of functions (including one-sided limits) from graphs or tables of data. Apply the definition of a limit to a variety of functions, including piecewise functions.
	
	
	

	
	C.F.LF.A.3 Draw a sketch that illustrates the definition of the limit; develop multiple real-world scenarios that illustrate the definition of the limit.
	
	
	

	Behavior of Functions (F.BF)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	A. Describe the asymptotic and unbounded behavior of functions.
	C.F.BF.A.1 Describe asymptotic behavior (analytically and graphically) in terms of infinite limits and limits at infinity.
	
	
	

	
	C.F.BF.A.2 Discuss the various types of end behavior of functions; identify prototypical functions for each type of end behavior.
	
	
	

	Continuity (F.C)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	
A. Develop an understanding of continuity as a property of functions
	C.F.C.A.1 Define continuity at a point using limits; define continuous functions.
	
	
	

	
	C.F.C.A.2 Determine whether a given function is continuous at a specific point.
	
	
	

	

	C.F.C.A.3 Determine and define different types of discontinuity (point, jump, infinite) in terms of limits.
	
	
	

	
	C.F.C.A.4 Apply the Intermediate Value Theorem and Extreme Value Theorem to continuous functions.
	
	
	

	Understand the Concept of the Derivative (D.CD)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	A. Demonstrate an understanding of the derivative.
	C.D.CD.A.1 Represent and interpret the derivative of a function graphically, numerically, and analytically.
	
	
	

	
	C.D.CD.A.2 Interpret the derivative as an instantaneous rate of change.
	
	
	

	
	C.D.CD.A.3 Define the derivative as the limit of the difference quotient; illustrate with the sketch of a graph.
	
	
	

	
	C.D.CD.A.4 Demonstrate the relationship between differentiability and continuity.
	
	
	

	
B. Understand the derivative at a point.
	C.D.CD.B.5 Interpret the derivative as the slope of a curve (which could be a line) at a point, including points at which there are vertical tangents and points at which there are no tangents (i.e., where a function is not locally linear).
	
	
	

	
	C.D.CD.B.6 Approximate both the instantaneous rate of change and the average rate of change given a graph or table of values.
	
	
	

	
	C.D.CD.B.7 Write the equation of the line tangent to a curve at a given point.
	
	
	

	
	C.D.CD.B.8 Apply the Mean Value Theorem.
	
	
	

	
	C.D.CD.B.9 Understand Rolle’s Theorem as a special case of the Mean Value Theorem.
	
	
	

	Computing and Applying Derivatives (D.AD)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	
	C.D.AD.A.1 Describe in detail how the basic derivative rules are used to differentiate a function; discuss the difference between using the limit definition of the derivative and using the derivative rules.
	
	
	

	A. Apply differentiation techniques.
	C.D.AD.A.2 Calculate the derivative of basic functions (power, exponential, logarithmic, and trigonometric).
	
	
	

	
	C.D.AD.A.3 Calculate the derivatives of sums, products, and quotients of basic functions.
	
	
	

	
	C.D.AD.A.4 Apply the chain rule to find the derivative of a composite function.
	
	
	

	
	C.D.AD.A.5 Implicitly differentiate an equation in two or more variables.
	
	
	

	
	C.D.AD.A.6 Use implicit differentiation to find the derivative of the inverse of a function.
	
	
	

	
	C.D.AD.B.7 Relate the increasing and decreasing behavior of f to the sign of f’ both analytically and graphically.
	
	
	

	B. Use first and second derivatives to analyze a function.
	C.D.AD.B.8 Use the first derivative to find extrema (local and global).
	
	
	

	
	C.D.AD.B.9 Analytically locate the intervals on which a function is increasing, decreasing, or neither.
	
	
	

	
	C.D.AD.B.10 Relate the concavity of f to the sign of f” both analytically and graphically.
	
	
	

	
	C.D.AD.B.11 Use the second derivative to find points of inflection as points where concavity changes.
	
	
	

	
	C.D.AD.B.12 Analytically locate intervals on which a function is concave up, concave down, or neither.
	
	
	

	
	C.D.AD.B.13 Relate corresponding characteristics of the graphs of f, f’, and f”.
	
	
	

	
	C.D.AD.B.14 Translate verbal descriptions into equations involving derivatives and vice versa.
	
	
	

	
C. Apply derivatives to solve problems.
	C.D.AD.C.15 Model rates of change, including related rates problems. In each case, include a discussion of units.
	
	
	

	
	C.D.AD.C.16 Solve optimization problems to find a desired maximum or minimum value.
	
	
	

	
	C.D.AD.C.17 Use differentiation to solve problems involving velocity, speed, and acceleration.
	
	
	

	
	C.D.AD.C.18 Use tangent lines to approximate function values and changes in function values when inputs change (linearization).
	
	
	

	Understanding Integrals (I.UI)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	

A. Demonstrate understanding of a definite integral.
	C.I.UI.A.1 Define the definite integral as the limit of Riemann sums and as the net accumulation of change.
	
	
	

	

	C.I.UI.A.2 Correctly write a Riemann sum that represents the definition of a definite integral. 
	
	
	

	
	C.I.UI.A.3 Use Riemann sums (left, right, and midpoint evaluation points) and trapezoid sums to approximate definite integrals of functions represented graphically, numerically, and by tables of values.
	
	
	

	
B. Understand and apply the Fundamental Theorem of Calculus.
	C.I.UI.B.4 Recognize differentiation and anti-differentiation as inverse operations.

	
	
	

	
	C.I.UI.B.5 Evaluate definite integrals using the Fundamental Theorem of Calculus.
	
	
	

	
	C.I.UI.B.6 Use the Fundamental Theorem of Calculus to represent a particular antiderivative of a function and to understand when the antiderivative so represented is continuous and differentiable.
	
	
	

	B. Understand and apply the Fundamental Theorem of Calculus.
	C.I.UI.B.7 Apply basic properties of definite integrals (e.g., additive, constant multiple, translations).
	
	
	

	Calculate and Apply Integrals (I.AI)
	Yes
	No
	Evidence (e.g., page numbers and/or examples of inclusion)

	
	C.I.AI.A.1 Develop facility with finding antiderivatives that follow directly from derivatives of basic functions (power, exponential, logarithmic, and trigonometric).
	
	
	

	A. Apply techniques of antidifferentiation.
	C.I.AI.A.2 Use substitution of variables to calculate antiderivatives (including changing limits for definite integrals).
	
	
	

	
	C.I.AI.A.3 Find specific antiderivatives using initial conditions.
	
	
	

	
	C.I.AI.B.4 Use a definite integral to find the area of a region.
	
	
	

	
	C.I.AI.B.5 Use a definite integral to find the volume of a solid formed by rotating a region around a given axis.
	
	
	

	
	C.I.AI.B.6 Use integrals to solve a variety of problems (e.g., distance traveled by a particle along a line, exponential growth/decay).
	
	
	

	Additional comments on course standards within the materials:





	SECTION I. Alignment to Tennessee State Mathematics Standards

Part B. Focus: Instruction centers on the course standards, standards for mathematical practice, and literacy skills for mathematical proficiency.


	
	Yes
	No
	Evidence of extraneous or mathematically inaccurate materials

	a.  Materials focus on the course standards.  Topics from future courses and/or earlier grades/courses are clearly identified as such in the materials, and do not detract from focus.

	
	
	

	b.  Materials connect the standards for mathematical practice and literacy skills for mathematical proficiency to the content standards in meaningful and intentional ways.  The development of the math practices and literacy skills is well-grounded in content and not isolated.

	
	
	

	c.  Materials include teacher-directed materials that explain the role of the standards for mathematical practice in the classroom and in students' mathematical development.  Problems and activities present opportunities for students to make use of and exhibit the math practices as they work on content.

	
	
	

	d. Materials are mathematically accurate and course appropriate.

	
	
	

	Additional comments on focus within the materials:













	SECTION I. Alignment to Tennessee State Mathematics Standards

Part C. Rigor:  The three aspects of rigor are given full attention: conceptual understanding, procedural fluency, and application.

	
	Yes
	No
	Evidence of the three aspects of rigor 

	a. The three aspects of rigor are given full attention: conceptual understanding, procedural fluency, and application.

	
	
	

	b.  High quality problems and questions designed to invite exploration and support conceptual understanding are included for content standards and clusters that explicitly call for it.  A variety of conceptual problems enable students to connect mathematical ideas and representations, and transfer understandings to new situations.

	
	
	

	c.  Materials support the development of fluency and include opportunities to practice algebraic manipulation and computation, appropriately apply tools, and use technology.  Sometimes problems are purely procedural, none are based on non-mathematical tricks or mnemonics.
	
	
	

	d.  Students are given opportunity to apply mathematical knowledge and skills for standards that set a clear expectation for modeling.  A variety of course appropriate problems provide students the opportunity to apply mathematical models in a variety of contextual situations using knowledge and skills articulated in the standards prior to or during the current course.

	
	
	

	Additional comments on the three aspects of rigor within the materials:









	SECTION I. Alignment to Tennessee State Mathematics Standards

Part D. Coherence: Provides learning experiences that supports coherence across and within courses and grade levels.  

	
	Yes
	No
	Evidence (include evidence of knowledge and skill progression within units, course, and between grade levels)

	a. Connections are made within a course between clusters and domains, where these connections are appropriate and natural, as set forth by the Standards.

	
	
	

	b. Content progressions between this course and other mathematics courses reflect those seen in the Standards.  These progression connections are clearly indicated in the materials and enhance the required learning in the course.  They are clearly aimed at helping students meet the Standards as written.  
	
	
	

	Additional comments on coherence within the materials: 

















SECTION II: ADDITIONAL ALIGNMENT CRITERIA AND INDICATORS OF QUALITY
All submissions must be aligned to the Tennessee State Mathematics Standards and therefore must meet 100% of the non-negotiable criteria of Section I prior to moving to Section II.
	SECTION II: ADDITIONAL ALIGNMENT CRITERIA AND INDICATORS OF QUALITY

Part A. Key Areas of Focus

	
	Yes
	No
	Evidence of focus

	a.  Learning experiences provide opportunities for thought, discourse, and practice in an interconnected and social context. 
 
	
	
	

	b. Units and instructional sequences are coherent and organized in a logical manner that builds upon knowledge and skills learned in prior grades or earlier in the course. 

	
	
	

	c. Materials support student communication within a mathematical context by providing consistent opportunities for students to utilize literacy skills for mathematical proficiency in reading, writing, vocabulary, speaking and listening.

	


	
	

	Additional comments on focus within the materials: 









	SECTION II: ADDITIONAL ALIGNMENT CRITERIA AND INDICATORS OF QUALITY

Part B. Student Engagement and Instructional Supports 

	
	Yes
	No
	Evidence of student engagement and instructional supports

	a. Provides learning experiences that incorporate the course standards, standards for mathematical practice, and literacy skills for mathematical proficiency.  

	
	
	

	b. Engages students through real-world, relevant, thought-provoking questions, problems, and tasks that stimulate interest and elicit critical thinking and problem solving.

	
	
	

	c. Integrates appropriate supports for students who are ELL, have disabilities, or perform below grade level.

	
	
	

	d. Includes differentiated materials that provides support for students approaching mastery as well as extensions for students already meeting mastery or with high interest.

	
	
	

	Additional comments on student engagement and instructional supports within the materials: 









	SECTION II: ADDITIONAL ALIGNMENT CRITERIA AND INDICATORS OF QUALITY

Part C. Monitoring Student Progress

	
	Yes
	No
	Evidence of monitoring student progress

	a. Assessments provide data on the content standards.

	
	
	

	b. Assesses student mastery using methods that are unbiased and accessible to all students.

	
	
	

	c. Includes aligned rubrics or scoring guidelines that provide sufficient guidance for interpreting student performance.

	
	
	

	d. Uses varied modes of curriculum embedded assessments that may include pre-, formative-, summative-, and self-assessment measures.

	
	
	

	e. Assessments are embedded throughout instructional materials as tools for students’ learning and teachers’ monitoring of instruction.

	
	
	

	f. Assessments provide teachers with a range of data to inform instruction.

	
	
	

	Additional comments on monitoring student progress within the materials: 













	SECTION II: ADDITIONAL ALIGNMENT CRITERIA AND INDICATORS OF QUALITY

Part D. Teacher Support Materials

	
	Yes
	No
	Evidence of teacher support materials

	a. Provides guidance to support teachers in ways such as the following:  planning, introducing lessons, assessment types, and vocabulary.

	
	
	

	b. Provides strategies that support teachers in incorporating appropriate and integral connections between the course standards, standards for mathematical practice, and literacy skills for mathematical proficiency.  

	
	
	

	c. Provides strategies to support differentiated instruction for all learners, e.g., EL, students who are below grade-level, and advanced students.

	
	
	

	d. Provides guidance to support teachers in identifying student misconceptions and the reason(s) that prevent student mastery of the content standards.

	
	
	

	e. Provides strategies that assist teachers in incorporating appropriate connections between mathematics and other subject areas (e.g., ELA, science, social studies, visual and performing arts, CTE)  
	
	
	

	Additional comments on teacher support within the materials: 







*To be used by LEAs to discern gaps in instructional materials before new materials are adopted at the local level in 2021.
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