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Students in secondary school face choices and decisions that will determine the course of their lives.  As they approach the end of required schooling, they must have the opportunity to explore their career interests—which may change during high school and later—and their options for postsecondary education.  To ensure that students will have a wide range of career and educational choices, the secondary school mathematics program must be both broad and deep.
The high school years are a time of major transition.  Students enter high school as young teenagers, grappling with issues of identity and with their own mental and physical capacities.  In grades 6–12, they develop in multiple ways—becoming more autonomous and yet more able to work with others, becoming more reflective, and developing the kinds of personal and intellectual competencies that they will take into the workplace or into postsecondary education.

The Standards for School Mathematics describe an ambitious foundation of mathematical ideas and applications intended for all students.  Through its emphasis on fundamental mathematical concepts and essential skills, this foundation would give all students solid preparation for work and citizenship, positive mathematical dispositions, and the conceptual basis for further study.  In grades 6–12, students should encounter new classes of functions, new geometric perspectives, and new ways of analyzing data.  They should begin to understand aspects of mathematical form and structure, such as, that all quadratic functions share certain properties, as do all functions of other classes—linear, periodic, or exponential.  Students should see the interplay of algebra, geometry, statistics, probability, and discrete mathematics and various ways that mathematical phenomena can be represented.  Through their high school experiences, they stand to develop deeper understandings of the 

fundamental mathematical concepts of function and relation, variance, and transformation.
In high school, students should build on their prior knowledge, learning more-varied and more-sophisticated problem-solving techniques.  They should increase their abilities to visualize, describe, and analyze situations in mathematical terms.  They need to learn to use a wide range of explicitly and recursively defined functions to model the world around them.  Moreover, their understanding of the properties of those functions will give them insights into the phenomena being modeled.  Their understanding of statistics and probability provide them with ways to think about a wide range of issues that have important social implications, such as, the advisability of publicizing anecdotal evidence that can cause health scares or whether DNA "fingerprinting" should be considered strong or weak evidence.
Secondary school students need to develop increased abilities in justifying claims, proving conjectures, and using symbols in reasoning.  They can be expected to learn to provide carefully reasoned arguments in support of their claims.  They can practice making and interpreting oral and written claims so that they can communicate effectively while working with others and can convey the results of their work with clarity and power.  They should continue to develop facility with such technological tools as spreadsheets, data-gathering devices, computer algebra systems, and graphing utilities that enable them to solve problems that would require large amounts of computational time if done by hand.  Massive amounts of information—the federal budget, school-board budgets, mutual-fund values, and local used-car prices—are now available to anyone with access to a networked computer (Steen 1997).  Facility with technological tools helps students analyze these data.

A great deal is demanded of students as determined by the Standards, but no more than is necessary for full quantitative literacy.  All students are expected to study mathematics each of the four years that they are enrolled in high school, whether they plan to pursue the further study of mathematics, to enter the workforce, or to pursue other postsecondary education (Principles and Standards for Mathematics, Standards for Grades 6-12, The National Council of Teachers of Mathematics, Inc. 2000).

Technology Integration

In the context of a well-articulated mathematics program, technology increases both the scope of the mathematical content and the range of the problem situations that are within students' reach.  Powerful tools for computation, construction, and visual representation offer students access to mathematical content and contexts that would otherwise be too complex for them to explore.  Using the tools of technology to work in interesting problem contexts can facilitate students' achievement of a variety of higher-order learning outcomes, such as reflection, reasoning, problem posing, problem solving, and decision-making.

Recommendations

· Every school mathematics program should provide students and teachers with access to tools of instructional technology, including appropriate calculators, computers with mathematical software,

Internet connectivity, handheld data-collection devices, and sensing probes.
· Pre-service and in-service teachers of mathematics at all levels should be provided with appropriate professional development in the use of instructional technology, the development of mathematics lessons that take advantage of technology-rich environments, and the integration of technology into day-to-day instruction.

· Curricula and courses of study at all levels should incorporate appropriate instructional technology in objectives, lessons, and assessment of learning outcomes.
· Teachers should make informed decisions about the appropriate implementation of technologies in a coherent instructional program.
(National Council of Teachers of Mathematics, 2003 and 2005)
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Prior scientific studies of program efficacy should be a first-level criterion to identify the pool of possible core programs/ technologies.  Your review of programs should answer the following questions.

1.
Does the program have evidence of efficacy established through carefully designed experimental studies?

2.
Does the program reflect current and confirmed research in mathematics?

3.
Does the program provide explicit, systematic mathematics instruction in the following dimensions:
Numbers and Operations
Algebraic Relationship
Geometric and Spatial Relationships
Measurement
Data Analysis and Probability
4.
Was the program tested in schools and classrooms with similar demographic and learner profiles as your school?
5.
Does the technological tool reflect current technological advances and enhancements?

6.
Does the program provide professional development and on-going support for instructional staff?
If the answers to questions 1-6 are “yes,” you have evidence to indicate that if adopted and implemented faithfully, there is high probability the program will be effective.


A key assumption of a core program is that it will (a) address all grade level standards and (b) ensure that high priority standards are taught in sufficient depth, breadth, and quality that all learners will achieve or exceed expected levels of proficiency.  All standards are not equally important.  Our critical elements analysis focuses on those skills and strategies essential for proficiency in mathematics.
General Review Process

1.
Scope of Review and Rating of Items

Review each critical element of each course.
2.
Type of Review and Sampling Procedure

To gain a representative sample of the program, we recommend the following strategies:

(a)
Within lesson procedure (W) involves identifying the first lesson in which a critical skill is introduced and following that skill over a sequence of 2-3 days.  Then, repeating the process to document evidence at two other points in time (e.g., middle/end of program).
(b)
Scope and sequence procedure (SS) involves using the scope and sequence to identify the initial instruction on a skill and analyzing how instruction progresses over time.  Document progression in the evidence columns.

(c)
Skills trace procedure (ST) will be used for selected skills.  (See attached description of the procedure)

3.
Documenting Evidence

On the review forms there is space to document specific information.  Example information may include lesson number, particular skill/strategy introduced, etc.

4.
Calculating Scores and Summarizing Findings

Criteria are calculated at the Critical Element level by grade and across Critical Elements by grade level.  At the end of each critical element, tally the number of consistently, partially, and does not satisfy criterion scores.  At the end of the analysis, summarize your tallies.

5.
Design Features Analysis

At the end of each course, there are overarching items to assess the design, coherence, and systematic nature of instruction across lessons in the program.  These items are intended to provide a big picture analysis.




CLASSIFICATION OF PROGRAM
Program:  

Date of Publication:  

Publisher:  

Reviewer Code:  


1.


The program meets the following criteria for a 
comprehensive/core program and will be evaluated using the Consumer's Guide.



Includes comprehensive materials for 

the specified grade/content.


Provides instruction in each of the critical

elements.


Numbers and Operations


Algebraic Relationships


Geometric and Spatial Relationships


Measurement


Data Analysis and Probability
2.


The program meets criteria for a supplemental or 
intervention program and will be reviewed for that purpose.


Provides targeted instruction on specific 
elements (select all that apply).


Number and Operations


Algebraic Relationships



Geometric and Spatial Relationships



Measurement



Data Analysis and Probability


Specify for which Grade/Age the Program 
is appropriate
Technology:

3.


The program meets criteria for a supplemental

or intervention program and will be reviewed for that purpose.



Provides targeted instruction on

specific elements (select all that apply).



Calculator Platform/Operating 

Systems/Media


Teacher Support Materials/ 

Documentation


Instructional Manual


Content



Technology
Reviewer Code/Name:


Number and Operations is the ability to understand and compute numbers and how they relate to one another, including numeration and estimation; and the applications of these operations.
	Understanding Numbers

	Rating
	Criterion

	(
(
(

	
1.
Models how to compare and contrast the properties of numbers and number systems, including the rational and real numbers, and understand complex numbers in solutions to quadratic equations that do not have real solutions  (st)

	(
(
(

	
2.
Teaches vectors and matrices as systems that have some of the properties of the real-number system  (ss)

	(
(
(

	
3.
Develops an understanding of permutations and combinations as counting techniques  (w)

	(
(
(

	
4.
Focuses on developing fluency in operations with real numbers, vectors, and matrices, using mental computation or paper and pencil calculations  (ss)

	(
(
(

	
5.
Includes strategies on how to judge the reasonableness of numerical computations and their results  (st)

	(
(
(

	
6.
Teaches skills explicitly and systematically  (w)

	(
(
(

	
7.
Focuses on developing a deeper understanding of very large and very small numbers and of various representations of them

	(
(
(

	
8.
Makes students use the number-theory arguments to justify relationships involving whole numbers

	(
(
(

	
9.
Models strategies to judge the effects of such operations as multiplication, division and computing powers and roots on the magnitudes of quantities

	(
(
(

	
10.
Progresses to an understanding of properties of, and representations for the addition and multiplication of vectors and matrices


Understanding Numbers
Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


Algebraic Relationships represent, analyze, and use mathematical models to represent situations and structures using algebraic symbols.
	Understand, Represent, and Analyze Patterns, Relations and Functions

	Rating
	Criterion

	(
(
(

	1.
Models how to generalize patterns using explicitly defined and recurseively defined functions  (w)

	(
(
(

	2.
Provides guided practice on understanding and comparing the properties of classes of functions, including exponential, polynomial, rational, logarithmic, and perodic functions  (st)

	(
(
(

	3.
Focuses on writing equvalent forms of equations, inequalities, and systems of equations and solving them with fluency  (ss)

	(
(
(

	4.
Teaches students to use a variety of symbolic representations, including recursive and parametric equations and judge the meaning and reasonableness of the results of symbolic representations  (w)

	(
(
(

	5.
Models how students will identify essential quantitative relationships in a situation and determine the class or classes of functions  (ss)

	(
(
(

	6.
Provides multiple opportunities to approximate and interpret rates of change from graphical and numerical data  (w)

	(
(
(

	7.
Reviews skills that allow students to show understanding relations and functions and the use of various representations for them

	(
(
(

	8.
Provides guided practice for interpreting representations of functions of two variables


Understand, represent, and analyze patterns, relations and functions
Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:



Geometric and Spatial Relationships involves exploring relationships, including congruence, similarity and applying transformations to analyze mathematical situations.
	Exploring Characteristics and Relationships of Two- and Three-dimensional Shapes

	Rating
	Criterion

	(
(
(
	1.
Focuses on exploring relationships (including congruence and similarity) among classes of two- and three-dimensional geometric objects and solving problems involving them  (w)

	(
(
(

	2.
Provides practice to establish the validity of geometric conjectures using deductions, proving theorems and critiquing arguments made by others  (st)

	(
(
(

	3.
Models the use of Cartesian coordinates and other coordinate systems to analyze geometic situations  (st)

	(
(
(

	4.
Teaches skills to understand and represent transformations in the plane by using sketches, coordinate vectors, function notation and matrices  (ss)

	(
(
(
	5.
Provides student opportunities to draw and construct representations of two- and three-dimensional geometric objects using a variety of tools  (w)

	(
(
(

	6.
Provides opportunities to analyze properties and determine attributes of two- and three-dimensional objects

	(
(
(

	7.
Reviews skills to visualize three-dimensional objects from different perspectives and analyze their cross sections

	(
(
(

	8.
Provides guided practice for using vertex-edge graphs to model and solve problems

	(
(
(
	9.
Focuses on the use of geometric models to gain insight into, and answer questions, in the area of mathematics


Exploring characteristics and relationships of two- and three-dimensional shapes
Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


Measurement refers to understanding measurable attributes of objects and applying appropriate techniques, tools and formulas to determine their measurement.
	Understanding and Applying Techniques and Tools to Determine Measurement

	Rating
	Criterion

	(
(
(
	1.
Models how to make decisions about units and scales that are appropriate for problem solving situations involving measurement  (w)

	(
(
(

	2.
Provides guided practice for analyzing precision, accuracy and approximate error in measurement situations  (st)

	(
(
(

	3.
Integrates skills for applying informal concepts of successive approximation, upper and lower bounds, and limits in measurement situations  (ss)

	(
(
(

	4.
Focuses on use of unit analysis to check measurement computations  (w)

	(
(
(
	5.
Reviews the understanding and use of formulas for the area, surface area, and volume of geometric figures  (ss)


Understanding and applying techniques and tools to determine measurement
Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


Data Analysis and Probability refers to formulating questions that can be addressed with data; collecting, organizing and displaying data and to develop and evaluate inferences and predictions based on that data.
	Interpreting, Organizing and Using Data

	Rating
	Criterion

	(
(
(
	1.
Focuses on display and use of graphs (histograms, parallel box plots, and scatterplots)  (w)


	(
(
(

	2.
Models how to compute basic statistics, and understand the distinction between a statistic and a parameter  (w) and (st)

	(
(
(

	3.
Provides practice on evaluating published reports that are based on data by examining the design of the study, the data analysis and the validity of the conclusions  (w) and (ss)

	(
(
(

	4.
Introduces and models the skills to understand the concepts of sample space and probability distribution and how to construct them in simple situations  (w) and (st)

	(
(
(

	5.
Focuses on understanding the concepts of conditional probability and independent events  (ss)

	(
(
(

	6.
Models how basic statistical techniques are used to monitor process characteristics in the workplace  (w)

	(
(
(

	7.
Provides practice for computing and interpreting the expected value of random samples in simple cases  (w) and (st)


Interpreting, organizing and using data
Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


Summary of Ratings

	Critical Elements

	Numbers and Operations (10)
	___
(
___(
___(

	Algebraic Relationships (8)
	___
(
___(
___(

	Geometric and Spatial Relationships (9)
	___
(
___(
___(

	Measurement (5)
	___
(
___(
___(

	Data Analysis and Probability (7)
	___
(
___(
___(


	Totals
	___
(
___(
___(


	Design Features

	(
(
(
	
1.
Encourages critical thinking/reflection

	(
(
(
	
2.
Content matches MAP and GLE standards

	(
(
(
	
3.
Provides explicit and systematic instruction

	(
(
(
	
4.
Includes systematic and cumulative review of high priority skills

	(
(
(
	
5.
Demonstrates and builds relationships between fundamental skills leading to higher order skills

	(
(
(
	
6.
Integrates assessment into the teaching and learning process

	(
(
(
	
7.
Materials help teachers understand the content for themselves and foster a better understanding of the teaching and learning of mathematics.

	(
(
(
	
8.
Integrates vocabulary terms seamlessly

	(
(
(
	
9.
Professional Development provided in seminars and via the computer and network

	(
(
(
	
10.
Supports collaborative/cooperative learning


Reviewer Code/Name:


	SUMMARY

	Evidence of Sufficient Instructional Quality (specify elements)
	Evidence of Insufficient Instructional Quality (specify elements)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Reviewer Code/Name:


Overall Assessment of Instructional Sufficiency by Critical Element and Grade
PROGRAM NAME:


	Critical Element
	Algebra II
	College Algebra/Trigonometry

	
	Rating of Items
	Rating of Items

	Number and Operations
	___
(
___(
___(
	___
(
___(
___(

	Algebraic Relationships
	___
(
___(
___(
	___
(
___(
___(

	Geometric and Spatial Relationships
	N/A
	___
(
___(
___(

	Measurement
	___
(
___(
___(
	___
(
___(
___(

	Data Analysis and Probability
	___
(
___(
___(
	___
(
___(
___(

	Critical Element
	Probability and Statistics
	Trigonometry/Analytic Geometry

	
	Rating of Items
	Rating of Items

	Number and Operations
	N/A
	N/A

	Algebraic Relationships
	___
(
___(
___(
	___
(
___(
___(

	Geometric and Spatial Relationships
	___
(
___(
___(
	___
(
___(
___(

	Measurement
	___
(
___(
___(
	___
(
___(
___(

	Data Analysis and Probability
	___
(
___(
___(
	___
(
___(
___(


Reviewer Code/Name:


Overall Assessment of Instructional Sufficiency by Critical Element and Grade

PROGRAM NAME:


	Critical Element
	Math Theories
	Mathematics Intervention

	
	Rating of Items
	Rating of Items

	Number and Operations
	___
(
___(
___(
	___
(
___(
___(

	Algebraic Relationships
	___
(
___(
___(
	___
(
___(
___(

	Geometric and Spatial Relationships
	___
(
___(
___(
	___
(
___(
___(

	Measurement
	___
(
___(
___(
	___
(
___(
___(

	Data Analysis and Probability
	___
(
___(
___(
	___
(
___(
___(


Use the following criteria for each critical element:

(
=
Element meets/exceeds criterion;
(
=
Element partially meets/exceeds criterion; 
(
=

Element does not satisfy criterion.
Addendum – 

A Consumer’s Guide to Evaluating Mathematics Technology

Reviewer Code/Name:


The technological tool should incorporate or include:

	Calculator Platform/Operating System/Media

	Rating
	Criterion

	(
(
(
	1.
Memory

	(
(
(
	2.
Batteries

	(
(
(
	3.
Durability

	(
(
(
	4.
Peripheral technologies

	(
(
(
	5.
Display size/keys

	(
(
(
	6.
Back-up battery required


Calculator Platform/Operating System/Media

Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


The technological tool should incorporate or include:
	Teacher Support Materials/Documentation

	Rating
	Criterion

	(
(
(
	1.
Binder

	(
(
(
	2.
Internet access

	(
(
(
	3.
Ample material provided for differentiated instruction

	(
(
(
	4.
Information clear and easy to use

	(
(
(
	5.
Other:


Teacher Support Materials/Documentation

Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


The technological tool should incorporate or include:

	Instructional Manual

	Rating
	Criterion

	(
(
(
	1.
Objectives

	(
(
(
	2.
Lesson Plans

	(
(
(
	3.
Resource information

	(
(
(
	4.
Sample screens

	(
(
(
	5.
Correlation to MAP or National Standards

	(
(
(
	6.
Keystrokes available for current District texts


Instructional Manual

Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


The technological tool should incorporate or include:

	Content

	Rating
	Criterion

	(
(
(
	1.
Suitability for maturity and reading level of students

	(
(
(
	2.
Clear directions

	(
(
(
	3.
Developmentally appropriate and accurate terminology to communicate about technology

	(
(
(
	4.
Effective and efficient instruction on appropriate use of calculator keys

	(
(
(
	5.
General purpose productivity tools and peripherals to support personal productivity, remediate skill deficits and facilitate learning throughout the curriculum

	(
(
(
	6.
Technology resources for problem-solving, self-directed learning and extended learning activities


Content

Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


The technological tool should incorporate or include:
	Technology

	Rating
	Criterion

	(
(
(
	1.
Integration of technology so that the teacher can use it to supplement the daily classroom instruction

	(
(
(
	2.
Professional Development provided in seminars and via the computer and network


Technology

Tally the number of elements with each rating.


(


(


(
Reviewer Code/Name:


Summary of Ratings

	Critical Elements

	Calculator Platform/Operating System/Media (6)
	___
(
___(
___(

	Teacher Support Materials/Documentation (5)
	___
(
___(
___(

	Instructional Manual (6)
	___
(
___(
___(

	Content (6)
	___
(
___(
___(

	Technology (2)
	___
(
___(
___(


	Totals
	___
(
___(
___(


	Design Features

	(
(
(
	1.
Integrates assessment into the teaching and learning process

	(
(
(
	2.
Demonstrates and builds relationships between fundamental skills leading to higher order skills


Reviewer Code/Name:


	SUMMARY

	Evidence of Sufficient Instructional Quality (specify elements)
	Evidence of Insufficient Instructional Quality (specify elements)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Reviewer Code/Name:


Overall Assessment of Instructional Sufficiency by Critical Element

PROGRAM NAME:


	Critical Element
	Calculator Technology

	
	Items

	Calculator Platform/Operating Systems/Media
	___
(
___(
___(

	Teacher Support Materials/Documentation
	___
(
___(
___(

	Instructional Manual
	___
(
___(
___(

	Content
	___
(
___(
___(

	Technology
	___
(
___(
___(


Use the following criteria for each critical element:
(
=
Element meets/exceeds criterion;
(
=
Element partially meets/exceeds criterion; 
(
=

Element does not satisfy criterion.
Reviewer Code/Name:


	Additional Comments

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Stage I:  Is There Trustworthy Evidence of Program Efficacy?





Stage II:  A Consumer's Guide to Selecting a Core Program:


A Critical Elements Analysis





Use the following criteria for each critical element:





( = Element consistently meets/exceeds criterion.





( = Element partially meets/exceeds criterion.





( = Element does not satisfy criterion.





When evaluating individual elements, slash (/) the respective circle that represents your rating (e.g., ().





Type of Review (of Textbook/Programs)





1.	(w) = Within a sequence of lessons.  A specified element is best analyzed by reviewing a particular lesson or a series of 2-3 successive lessons.





2.	(ss) - Scope and sequence.  A specified element is best analyzed by reviewing the program's scope and sequence.





3.	(st) = Skills trace.  A specified element is best analyzed by completing a skills trace over a series of a minimum of 3 consecutive lessons.
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