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Appendix C: Rationale for the Grades 3–8 Content Emphases by Cluster

A close reading of the standards turns up many surface features and concrete details that speak to the standards’ emphases. These features and details show some of the ways in which the standards were designed to foster greater focus and coherence in mathematics instruction. For example:

The content domains vary from grade to grade. This is perhaps the most obvious structural feature of the content standards. Traditionally, state standards for mathematics have been organized into content strands that are worded identically for every grade K–8 (if not K–12). By contrast, the content domains in Common Core State Standards vary. This communicates immediately the fact that content emphases shift across the grade bands.

Some content domains are more specific than the traditional content strands.

· Number and Operations in Base Ten (NBT), Number and Operations—Fractions (NF) and The Number System (NS) are all top-level domains. Traditionally, these are often substrands within a larger category such as Number and Operations.
· Expressions and Equations (EE) and Functions (F) are both top-level domains. Traditionally, these have both belonged to a larger category such as Patterns, Functions, and Algebra. Ratios and Proportional Relationships is a top-level domain in middle school, whereas this work is usually categorized under Patterns, Functions, and Algebra (or under several strands).
Domain names with greater specificity tend to concentrate attention more directly on the priorities of the grade. In the rare case when a state has set priorities, it has been done using framing language; here is a quote from the 2001 Massachusetts Mathematics Curriculum Framework:

Mathematics in the middle school centers on understanding and computing with rational numbers, and on the study of ratio and proportion (what they are and how they are used to solve problems).

This language states with admirable clarity two of the main priorities for middle school. However, those two priorities are not major headings in the framework itself—so it is easy for them to become lost in the list of discrete grade-level requirements. By contrast, the Common Core State Standards make both of these priorities inescapable using the top-level domain structure (NS and RP).

Some domains are not more specific than the traditional strands. The grades K–8 domains of Geometry (G), Measurement and Data (MD) and Statistics and Probability (SP) are no more specific than usual. To the extent that greater specificity in top-level categories suggests greater concentration and emphasis, then by that same token, generality in top-level categories suggests comparatively less concentration and emphasis.

Arithmetic accounts for more than three out of five domains in grades K–5. In the traditional picture of content strands, at most two of four strands involve substantial work in arithmetic in early grades: Number and Operations, and to a lesser extent Algebra. That would tend to suggest that arithmetic in early grades is no more important than the rest of what happens in mathematics in early grades—perhaps even less important, as the Algebra strand traditionally includes a great deal of work outside of arithmetic (e.g., work in extending patterns). But in the early grades of the Common Core State Standards, three out of five domains are almost wholly concerned with arithmetic.
 Thus, arithmetic is immediately positioned as a supermajority of instruction at the top level of the content organization.

Work in other K–5 domains also supports arithmetic. Further indications of the strong focus on arithmetic can be seen not only in the obvious domains of CC, OA, NBT and NF, but also in other domains. For example, standards relating to area and volume explicitly refer to addition, multiplication and their properties (see 3.MD.7 and 5.MD.5). Also, standards for data representation contain a number of explicit references to major themes in arithmetic. For example, standard 2.MD.10 reads:

Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare problems using information presented in a bar graph.
The explicit mention of specific, grade-appropriate word problems is not typical of traditional state standards belonging to the Statistics, Data Analysis, and Probability strand. That 2.MD.10 does make such explicit references means that it would be substantially a misinterpretation of this standard to say simply that it is “a standard about picture graphs and bar graphs,” as such standards have typically come to be known. Rather, this standard orients picture graphs and bar graphs toward the major work of grade 2. (See Table 1 of the Progression for K–3 Categorical Data and 2–5 Measurement Data for further connections of this kind.)

As another example, the word “pattern” first appears in the content standards in grade 3 with standard 3.OA.9:

Identify arithmetic patterns (including patterns in the addition table or multiplication table), and explain them using properties of operations.
The terms arithmetic, addition, multiplication and properties of operations do not typically appear in state standards that are “about patterns.” That all of these terms do appear in 3.OA.9 makes it substantially a misinterpretation of this standard to say simply that it is “a standard about patterns,” as such standards have come to be known. Rather, the standard directs patterns toward the larger purposes of the Operations and Algebraic Thinking domain. The word “pattern” also appears in the mathematical practices (MP.7); and just as with 3.OA.9, every example given in the practice standard again portrays patterns (and more generally structure) being put to some use, instead of forming a separate object of study that detracts from focus.

Some clusters are explicitly connected to others; some clusters stand more alone. Some clusters in any given grade naturally stand somewhat apart from others. Examples of these would include:

· Many Geometry clusters, such as those relating to hierarchies of shapes, congruence or similar subjects. These are typically connected more weakly to arithmetic clusters than arithmetic clusters are connected to each other.
· The first cluster in 6.SP, “Develop understanding of statistical variability.” This introduces into the standards the statistical notions of variability and distribution, center and spread. These are, strictly speaking, not mathematical ideas;
 and so it is natural that these ideas do not connect tightly to, say, applying properties of operations to generate equivalent expressions.
· The probability clusters in 7.RP, which introduce into the standards the notions of randomness, probability, random sampling and comparison of populations.
This is not to say that one might not devise connections to these clusters, if desired; rather it is to say that in other cases, connections are explicit and unavoidable in the standards. For example, 6.EE.9 ties its cluster explicitly to 6.RP; 7.G.1 ties its cluster explicitly to 7.RP; and 8.SP.3 ties its cluster explicitly to 8.F.

A close reading of the Progressions also turns up some surface features and concrete details that shed light on some emphases in the standards. Some clusters receive more extensive discussion than others. For example, consider the three clusters in Grade 4 Operations and Algebraic Thinking:

Use the four operations with whole numbers to solve problems.

Gain familiarity with factors and multiples.

Generate and analyze patterns.

Standards are not traditionally written at “uniform grain size,” but are often interpreted as such. Some things are quick to state but take a long time in the classroom, others take many words to describe but are simpler to address instructionally. One might have inferred that each of these three clusters was intended to have equal emphasis at grade 4. However, a careful reading of the full body of OA standards dispels this notion. So does even a superficial reading of the Progression for Operations and Algebraic Thinking. There for instance we find that:

· Three times as many references are made to standards in the first cluster as are made to standards in the next two clusters combined (6-1-1);
· Four additional references are made to standards in other domains that connect directly to standards in the first cluster, while no such additional references are made in reference to standards in either of the next two clusters (4-0-0);
· More words are used to explain the standards in the first cluster than are used to explain the standards in the next two clusters combined; and
· Both of the illustrative problems provided in the margin relate directly to the first cluster, while no effort was expended on providing illustrative problems that relate directly to either of the next two clusters.
These visible details—any of which, in principle, might have gone the other way—begin to reveal the relative emphases in the standards.
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http://www.parcconline.org/sites/parcc/files/PARCC%20MCF%20for%20Mathematics_Fall%202011%20RReleas.pdf  [The preceding url is no longer valid]
� Note, the term “Arithmetic” is not being used here to mean, “Computation of sums, differences, products, and quotients.” That is one important part of arithmetic. But arithmetic in the standards is a large and rich subject that equally involves conceptual understanding, procedural skill and fluency, and problem solving with the basic operations. Moreover, the standards progressions in arithmetic are crafted in such a way as to build a sturdy foundation for algebra in middle school. From the “Progression in Operations and Algebraic Thinking” (May 29, 2011 draft, p. 2): “The Progression in Operations and Algebraic Thinking deals with the basic operations—the kinds of quantitative relationships they model and consequently the kinds of problems they can be used to solve as well as their mathematical properties and relationships. Although most of the standards organized under the OA heading involve whole numbers, the importance of the Progression is much more general because it describes concepts, properties, and representations that extend to other number systems, to measures, and to algebra. For example, if the mass of the sun is x kilograms, and the mass of the rest of the solar system is y kilograms, then the mass of the solar system as a whole is the sum x ( y kilograms. In this example of additive reasoning, it doesn’t matter whether x and y are whole numbers, fractions, decimals, or even variables. Likewise, a property such as distributivity holds for all the number systems that students will study in K–12, including complex numbers.”


� From the GAISE report, section on “The Difference between Statistics and Mathematics,” p. 6: “A major objective of statistics education is to help students develop statistical thinking. Statistical thinking, in large part, must deal with this omnipresence of variability; statistical problem solving and decision making depend on understanding, explaining and quantifying the variability in the data. It is this focus on variability in data that sets apart statistics from mathematics.” 
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