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We chose the Glencoe McGraw-Hill Algebra 1 and Algebra 2,Integration, Application and Connections series because they are commonly used textbooks among many high school mathematics curricula. A typical lesson in these textbooks begins with an introduction of the concept through a real world application.  The concept is then taught to the students, giving three to four examples on how to apply the main idea.  Each section ends with a, “Check for Understanding,” section: ten questions designed to assess the students’ mathematical understanding of the topic, followed by exercises for the student to complete either in the classroom or at home.  The teacher’s wraparound edition was helpful in outlining lessons corresponding with certain NCTM guidelines. Many textbooks claim to comply with the NCTM Principles and Standards, this series seemed to be designed in co-ordinance with the standards.  On page T6 of the Algebra 2 book, under the heading “Glencoe’s Algebra 2 Exemplifies NCTM Standards 2000”, the publisher discusses many ways that the book is aligned with the standards. Upon further analysis of the book we, too, found that many of the lessons were indeed concurrent with the 2000 NCTM Principles and Standards.  


The Algebra content strand of the Principles and Standards states that, “In grades 9-12 all students should: Understand patterns, relations, and functions; Represent and analyze mathematical situations and structures using algebraic symbols; Use mathematical models to represent and understand quantitative relationships; Analyze change in various contexts” (NCTM, pg. 296).  

Glencoe’s Algebra 2 textbook exemplifies understanding patterns, relations, and functions. Students are first introduced to functions, in Chapter 2. This is then explored throughout the rest of the book in a deeper approach.  Initially, students are directed to work fluently between tables, equations, graphs, and words to represent functions. This allows them to, “understand relations and functions and select, convert flexibly among, and use various representations for them” (NCTM, pg. 296). Some example lessons from the text are found in, Appendix A.  The Algebra strand also says that students should be able to understand and compare the different types of functions, such as exponential, polynomial, rational, logarithmic, and periodic functions. The text addresses each of these classes of functions and does a good job helping the student understand the properties and characteristics of each.


The second point of NCTM’s Algebra strand is that students in grades 9 through 12 should be able to use algebraic symbols to represent and analyze different situations and structures.  Under this subheading, students are expected to “write equivalent forms of equations, inequalities, and systems of equations and solve them with fluency—mentally or with paper and pencil in simple cases and using technology in all cases” (NCTM, pg. 296).  This point is brought home by the book’s teaching of solving systems of equations and inequalities, which are discussed and represented in a fashion the student will understand. Graphing calculators and Internet resources are used sparingly throughout the text to illustrate the aforementioned.  The book’s sections on solving equations teach students to represent and explain mathematical concepts using algebraic symbols.  While the Algebra standard wants students to use and understand recursive and parametric equations for functions and relations, the text uses recursive equations when discussing the composition of functions, whereas parametric equations are not discussed.  Two examples of lessons in the textbook can be found in, Appendix B.


The third point of the Algebra strand expects students to represent and to understand quantitative relationships through the use of mathematical models. Students should be able to extract a quantitative relationship from various contexts, represent this relationship through symbols and graphs, and then make inferences about the data from the models.  The book contains several exercises and examples where students are given data and then are asked to model this data with appropriate equations, including quadratics, trigonometric, and exponential functions.  Students use iterative and recursive forms, among others, to represent the relationships from a given situation (see Appendix C).  Students are also expected to “approximate and interpret rates of change from graphical and numerical data” (NCTM, pg. 296) in the fourth, and final, subheading. The text does a good job integrating this idea in various lessons. For instance, in the slope section, the text represents data from a table to observe rates of change. It uses the theoretical slope equation to articulate rates of change for two coordinate points. This example can be found in, Appendix D.  Through these examples, we believe that Glencoe’s Algebra 2 textbook is aligned with the Algebra standard for grades 9 through 12.


NCTM’s Connections process strand states that “In grades 9-12, all students should: Recognize and use connections among mathematical ideas; Understand how mathematical ideas interconnect and build on one another to produce a coherent whole; Recognize and apply mathematics in contexts outside of mathematics” (NCTM, pg. 354).  In general, this says that the mathematics taught should relate to other academic disciplines, build on the mathematics the student already knows, and be relevant to the “real world”.  The text contains integration sections, where statistics and geometry are incorporated to the lesson at hand. The book also discusses more complex concepts by building upon the students’ previous knowledge.  For instance, when introducing the distance formula, the lesson illustrates the derivation of the distance formula from the application of the Pythagorean Theorem, drawing a right triangle with a hypotenuse representing the distance between two cities.  In addition to connecting a student’s prior mathematical knowledge, this lesson connects a practical application of finding the distance between two cities. This practical application can lead to a richer exploration of finding not only the distance between objects, but length of segments, edges, or lines on a coordinate axis. This is just one of several different ways Glencoe’s Algebra 2 textbook provides real-world applications in connection with the mathematics. Also the book further makes connections through its, “Working on the Investigation” sections within various lessons.  These investigations are introduced at the beginning of a chapter and are made relevant to the mathematics throughout several other chapters.  The text also makes an effort to illustrate the mathematics through real-world models by using applications to present each lesson.  Appendix E contains an example that exemplifies the entire Connections standard.  We feel that Glencoe’s Algebra 2 textbook complies with NCTM’s process strand, Connections, for the aforementioned reasons.
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