How does Investigations teach rapid recall of the basic facts?

Facts are presented to students as an important mathematical tool, and fluency with them is considered part of the larger work of achieving computational fluency. Students using Investigations are expected to become fluent with their basic facts. Automatic recall of the facts is developed upon a base of flexible conceptual understanding. Research has clearly established that focusing on facts and computational strategies before adequate development of the meanings of numbers and operations can interfere with the development of number sense and mathematical power.

In the Investigations materials the addition combinations that make 10 are practiced and assessed in Grade 1; all of the addition combinations to 10+10 are practiced and assessed in Grade 2; subtraction facts are practiced and assessed in Grade 3, as are the multiplication combinations with products to 50; the rest of the multiplication combinations (through 12 x 12) are practiced and assessed in Grade 4; division facts are practiced and assessed in grade 5. It is important to note that, while different sets of facts are assessed at particular places in specific grades, experience and practice with those facts occurs earlier and continues across the grades. Where the Virginia Standards of Learning call for earlier mastery of specific facts, the PWCS Office of Mathematics provides guidance, strategies, and materials to supplement the Investigations text materials.
In Investigations, Fact Practice takes place in the day-to-day teaching of the curriculum through: 
· variations of Classroom Routines and Ten-Minute Math activities with constraints that focus on particular combinations;

· games and activities that focus on specific sets of facts;

· homework and Practice Pages;

· the sorting of cards – designed for explicit practice with the facts -- into envelopes of "Facts I Know" and "Facts I'm Still Working On". Each of these cards includes a line for students to write a "Clue" or a known problem to "Start With", that helps students think about and use what they know to learn combinations they find difficult to remember (thus applying important properties and relationships of whole numbers).

Assessment of the Facts is also incorporated in the Investigations materials:
· In K-2, assessments of the facts generally involve the teacher meeting with individual or small groups of students to do an activity involving facts or working through a specific subset of Addition Combination Cards.
 
· In 3-5, in addition to Ongoing Assessments, all of the facts are assessed by giving students a sheet of about 30 problems and giving them 3 minutes to solve as many as they can. The purpose of the time limit is so that students can determine which facts they know fluently and which they need to continue to work on. Blank flash card masters are sometimes provided for this additional practice.
 

Fact fluency is developed in concert with computational flexibility. At times, children are asked to “prove” a fact (e.g., 9+7 or 9x7). When a child creates a visual for a fact or “proves” it by reasoning from another known fact, he or she is building the representational and conceptual underpinnings of numerical power. Such exercises help the student develop meaning for numbers and operations, recognize relationships among numbers and operations, understand computational strategies, and make sense of numerical and quantitative situations.

� See, for example, National Research Council, How Students Learn History, Mathematics, and Science in the Classroom, National Academies Press, 2005.





� Classroom Routines and Ten-Minute Math Variations are described in the Implementing guides at each grade level and specified in the Session plans in the Unit books. See Implementing Investigations in… Grade 1: Quick Images--pp. 35-36, 38; Grade 2: Today’s Number--pp. 29-31, Quick Images--pp. 32-35; Grade 3: Counting Around the Class--pp. 25-26, Today’s Number--pp. 35-36; Grade 4: Counting Around the Class—pp. 23-24, Quick Images (Seeing Numbers)—p. 29, Today’s Number—pp. 33-34; Grade 5: Estimation and Number Sense—pp. 24-26,  Number Puzzles—pp. 28-29, Quick Images (Seeing Numbers)—p. 33.





� For example:  Kindergarten—Unit 6, Session 1.3,“Arrangements of  Five Through Ten Tiles,” pp. 41-45; Grade 1—Unit 1, Session 3.1, “Games About Combinations of Ten,” pp. 96-102; Unit 6, Session 3.2, “Subtraction Games,” pp. 107-111; Grade 2—Unit 1, Session 3.2, “Tens Go Fish,” pp. 115-119;  Unit 3, Session 1.4, “Close to 20,” pp. 50-56; Unit 8, Session 2.2, “The Remaining Combinations,” pp. 59-63;  Grade 3—Unit 3, Session 3.1, “Subtraction Facts,” pp. 108-114; Unit 5, Sessions 3.5 and 3.6, “Learning Multiplication Combinations,” pp. 101-106 and “Array Games,” pp. 107-110; Unit 5, Session 4.4, “Missing Factors” (division), pp. 128-132.





� For example:  Student Activity Book—Grade 1--Unit 1, p. 32; Unit 6, p. 25; Unit 7, p.2. Grade 2—Unit 2, p. 27; Unit 3, p. 31; Unit 8, p. 21-22. Grade 3—Unit 3, p. 48; Unit 6, p. 25-26; Unit 8, p. 44. Grade 4—Unit 1, p. 7; Unit 3, p. 40. Grade 5—Unit 1, pp. 9, 22; Unit 6, p. 38.





� For example: Grade 2--Unit 3, Session 1.5, “Addition Combinations: Near Doubles.” P. 57-61. Grade 3—Unit 3, Session 3.1 (Activity) “Making Subtraction Cards,” pp. 111-112; Unit 5, Session 3.5 (Activity) “Making Multiplication Cards,” pp. 103-105. Grade 4—Unit 1, Session 2.3, p. 75; Unit 3, Session2.1, p. 64.





� For example: Kindergarten—Unit 6, Session 4.5, “End of Unit Assessment and Combinations of Six,” pp. 157-158. Grade 1—Unit 3, Session 1.9, “Eleven Fruits,” p. 72; Unit 6, Session 2.3, “Ongoing Assessment: Playing Dot Addition,” p. 84; Unit 8, Sessions 3.4, 3.5, 3.6, “Assessment Checklist: Combinations of 10 (Master 48). Grade 2—Unit 3, Session 4.6, “End of Unit Assessment: Near Doubles Combinations” (Master 41); Unit 8, Session 2.1, “Ongoing Assessment: Addition Cards—Plus 9 Combinations,” pp. 57-58.





� For example: Grade 3—Unit 1, Session 2.5, Masters 44 and 45 (addition); Unit 8, Session 1.4, Masters 21 and 22 (multiplication); Unit 8, Sessions 3.4 and 3.5, Master 53 (subtraction). Grade 4—Unit 1, Session 2.5, Masters 81 and 82 (multiplication); Unit 3, Session 3.4, Master 50 (multiplication). Grade 5—Unit 1, Session 1.3, Master 29 (multiplication variation); Unit 3, Session 3.1, Master 18 (division).


� Charles and Lobato, Future Basics: Developing Numerical Power, National Council of Supervisors of Mathematics, 2000.





