SOUTHWEST REGION SCHOOL DISTRICT MATHEMATICS CURRICULUM

MTH201 PRE-ALGEBRA GRADES9-1

Pre-Algebra is a standards-based mathematics course that builds on prior student knowledge and skills gained from earlier K-8 lesson
and studies. The major emphases of the Pre-Algebra course are rational numbers, proportionaity, measurement, data collection an
analysis, probability, and beginning algebra concepts that serve as atransition into formal algebra and geometry. Students develop a deg|
understanding of rational number concepts, become proficient in rational number computation, and learn to think flexibly abou
relationships among fractions, decimals, and percents. Concepts involving rational numbers will be developed through experience witl
problems involving a range of topics, including those related to lessons or projects in other subject areas. Students develop knowledge o
proportionality concepts through extensive applications of ratio and proportion, percent, similarity, scaling, and slope of linear equations
Students learn to recognize and generate equivalent expressions as well as solve one- or two-step single-variable eguations ani
inegqualities. Students investigate geometric relationships by drawing, measuring, visualizing, comparing, transforming, and classifyin
geometric objects. Important aspects of measurement will include selecting and using appropriate units and scales. Students wil
formulate questions; design studies, and collect, organize, and interpret data. Students will develop simple probabilities by usin
experimentation and analysis of possible outcomes.

Integration of mathematics studies with other disciplines is expected and should be on going. Students apply relevant vocabulary, us
critical-thinking and information processing skills, utilize appropriate technology to solve everyday problems, create qualit
products/presentations, and communicate what they have learned in written, oral, mathematical, visual, and other formats. Formative ani
summative progress and the quality of student work are regularly assessed with a variety of oral and written tests, student performanc
rubrics, and peer or self-assessment checklists. By satisfying expectations of this course, successful students will be more informed
skilled, productive, employable, socialy responsible, and well-rounded citizens.

 SWRSD STUDENT OUTCOMES

Outcome 1: | Students demonstrate many forms of communication (e.g. reading, writing, & speaking in English, Yup@k & other
languages)
Outcome 7: | Students use avariety of ways to think and to reason when solving problems, and making thoughtful decision.
Outcome 8: | Students demonstrate awareness of their own strengths and skills and have self-confidence to take risks that wil
realize their potential as lifelong learners.

Outcome 9: | Students use technology for adapting to and initiating productive change.
Outcome 11: | Students demonstrate skills and attitudes that will enable them to achieve post high school education.

COURSE GOAL S, OBJECTIVESAND ALASKA STANDARDS

. Compute using selected methods from among mental arithmetic, estimation, paper and pencil, and

calculator.
2. Add, subtract, multiply, and divide integers. MTH A3
3. Check the reasonableness of results using estimation. MTH A3
4. Justify the steps used in solving problems using correct notation. MTH A3

Represent rational numbersin a variety of ways.

5. Recognize and create equivaent forms of arational number. MTH A1

6. Find an approximate location of arational humber on a number line. MTH A1

7. Find arational number between any two rational numbers. MTH A1

8. Choose appropriate and convenient forms of rational numbers for solving problems and representing MTH Al
solutions.

9. Represent very large and very small numbers using scientific notation. MTH A1

| dentify relationships among rational numbersand operations involving these numbers.



10. Compare and order rational numbers. MTH A1

11. Identify the effects of arithmetic operations among fractions, decimals, percents, and integers; e.g., MTH A1
multiplying or dividing by anumber larger or smaller than 1.

12. Recognize and use the special multiplication properties of zero. MTH A1

13. Recognize that division by zero is not defined. MTH A1

14. Recognize and use the inverse relationships of addition and subtraction, multiplication and division, and MTH A1
perfect square roots and sguares.

15. Add or multiply numbers using the Commutative and Associative Properties of Addition or Multiplication. | MTH Al

Solve problems involving rational numbers using addition, subtraction, multiplication, and division.

16. Recognize absolute value of arational number as the value of its distance from zero. MTH A3
17. Evaluate numerical and algebraic expressions containing absolute value. MTH A3
18. Compute with percents, including those greater than 100% and less than 1%. MTH A3
19. Solve problems using simple proportions. MTH A3

PATTERNS, RELATIONS, FUNCTIONS, & SYMBOLS
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Use patterns, relations, and functionsto represent mathematical situations.
Represent avariety of relations and functions using tables, graphs, manipulatives, verbal rules, or algebraic
rules.

20. Describe simpl e patterns using a mathematical rule or algebraic expression. MTH A4
21. Create and extend simple numeric and visual patterns, including those that have arecursive nature (e.g., MTH A4

Fibonacci numbers, triangular and square numbers).
Represent, solve, and analyze mathematical situationsand properties using algebraic symbols.

Evaluate algebraic expressions when given values for the variable(s). MTH A4
22. Identify the horizontal and vertical intercepts of alinear relation from agraph or table. MTH A4
23. Determine the slope of alinear relation from agraph or ordered pairs. MTH A4
24. Solve one- and two-step single-variable equations and inequalities. MTH A4

Represent quantitative relationships using mathematical models and symbols.

Create atable, graph, or algebraic expression to represent the relationship between two variables. MTH A4

25. Graph ordered pairs of rational numbers on arectangular coordinate system. MTH A4

26. Identify approximate rational coordinates when given the graph of a point on arectangular coordinate MTH A4
system.

27.Model real-world problems using avariety of graphs, tables, equations, manipulatives, and pictures. MTH A4

28. Identify information as pertinent or extraneous within the context of the original problem. MTH A4

 GEOMETRIC SHAPES AND PRINCIPLES

and three-dimensional shapes and develop mathematical
arguments about geometric relationships.
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29. Identify congruent and similar shapes. MTH A5
30. Find missing lengths of similar plane figures using proportions. MTH A5
31. Classify two- and three-dimensional objects according to the defining characteristics. MTH A5
32. Identify relationships among the angles, side lengths, perimeters, areas, and volumes of similar objects. MTH A5

Specify locations and describe spatial relationships using coordinate geometry.
Create and interpret scale drawings.

MTH A5

33. Represent and explain numerica and algebraic relationships using geometric models, e.g., rectangular
models for multiplication.
Apply transfor mations and use symmetry to analyze mathematical situations.

Reflect a geometric shape across aline in a coordinate plane and identify the coordinates of the vertices.

MTH A5

MTH A5

34. Trandlate a geometric shape a given distance on a coordinate plane and identify the vertices.

MTH A5

Under stand
student is expected to:

35. Estimate measurable quantities in both standard and metric units, e.g., avase holds alittle less than a quart MTH A2
or about aliter; a10K run is about 6 miles.

36. Convert from one unit of measure to an equivalent unit of measure using agiven conversion factor, eg.,,60 | MTH A2
miles/hour 1 hour/3600 sec 5280 ft/1mile = 88 ft/sec.

37. Measure angles, perimeter, area, and volume using the correct size and type of units. MTH A2

Deter mine measurements using appropriate techniques, tools, and formulas. The student is expected to:

Determine an approximate distance between two points using map scales. MTH A2
38. Solve problems involving scale factors using ratios and proportions. MTH A2
39. Solve problems involving rates and derived measures, e.g., miles per hour, kilometers per liter, cubic feet. | MTH A2
40. Measure inaccessible heights or distances using similar triangles. MTH A2
41. Calculate surface area and volume of right prisms and cylinders using appropriate units. MTH A2
42. Develop formulas for calculating the circumference of circles and the areas of triangles, parallelograms, MTH A2
and trapezoids.
43. Calculate the circumference of circles and the areas of triangles, parallelograms, and trapezoids using MTH A2

formulas.

PROBABILITY AND DATA ANALYSIS
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Formulate and answer questions by collecting, organizing, and analyzing data. The student is expected
to:
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44. Conduct a survey or experiment to collect data. MTH A6

45. Organize and display data using graphical representations such as line plots, bar graphs, stem-and-leaf MTH A6
plots, histograms, scatter plots, circle graphs, box plots (box-and-whisker plots), and pictographs.

46. Make conjectures from a graphical representation. MTH A6

47. Calculate the mean, median, mode, and range for a data set. MTH A6




48. Choose a measure of central tendency most appropriate to analyze a particular set of data. MTH A6

49. Describe how an individual data point may affect the measures of central tendency. MTH A6
50. Interpret and describe the spread of a set of data, e.g., range, box plot (box-and-whisker). MTH A6
51. Make predictions and describe the limitations of the predictions when using data samples. MTH A6
52. Evaluate reported inferences or predictions based on a data set. MTH A6

Apply basic concepts of probability. The student is expected to:
53. Conduct experiments to approximate the probability of simple events. MTH A6

54. Recognize that results of an experiment more closely approximate the actual or theoretical probability of MTH A6
an event as the number of trials increases.
55. Derive the probability of an event mathematically, e.g., building atable or tree diagram, creating an area MTH A6
model, making alist, or using the basic counting principle.
56. Represent the probability of an event as afraction, percent, ratio, or decimal. MTH A6

57. Identify mutually exclusive events. MTH A6

58. Recognize that the sum of the probability of an event and the probability of its complement isequal toone. | MTH A6

59. Determine whether a game or process isfair. MTH A6

SUGGESTED RESOURCES, ACTIVITIES, AND SAMPLE ASSESSMENTS

ADOPTED TEXTBOOK(S): UCSMP Transition Math
Glencoe Pre-Algebra

SUPPLEMENTAL MATH BOOKS: Need to inventory all SWRSD purchased materials.
VIDEOS AND SOFTWARE: GEMS: Great Experiments in Math and Science (SWR Media Center)

CALCULATORS/OTHER TOOLS: Need to inventory all SWRSD purchased materials.

TEN SIGMA MANUALS: Copies of the following should be at all sitesand in thedistrict office.
¥ Teaching For High Performance: Student Performance ActivitiesAssessments for Mathematics, Science
Language Arts, and Social Studies.
¥ Rubrics and Other Assessment Tools: Hundred@ of rubrics and checklists for all subject areas and al grade levels).
¥ Tools For Teaching Productivity: Outlines for Student Performance Activity units, rubrics, documentation forms
¥ Positive and Productive Behaviors: Basic resource for the district@ Positive Behavior program.
FIRST STEPSLITERACY MANUALS: All K-12 Teachers should have copies of the following literacy resour ces:
Reading Developmental Continuum Writing Developmental Continuum
Reading Resource Book Writing Resource Book
Oral Language Developmental Continuum Spelling Developmental Continuum
Oral Language Resource Book Spelling Resource Book

SUGGESTED GENERAL STRATEGIES AND/OR ACTIVITIES

¥ Active Student-driven Lessons: "Give the pupils something to do, not something to learn; and the doing is of such a nature as
to demand thinking; learning naturally results.” (John Dewey)
¥ Esgtablish Daily Routines: Use simple strategies like OThis Day in Math HistoryQ Greatured Mathematician of the DayQ (Matl



Quote of the DayQ and/or Math Word of the DayOto immerse students in the study of mathematics. See Math History

¥ Collaborateand Integrate: Work with other teachers to design lessons that will promote the application of mathematics in othe
subject areas and/or provide opportunities to apply mathematics in real world situations away from the school classroom.

SUGGESTED TEN SIGMA PERFORMANCE ACTIVITIES AND/OR ASSESSMENTS

Secondary Alternate Algebra course Rubricsfor Secondary Mathematics

(See Teaching For High Performance: Mathematics manual (See RUBRICS and Other Assessment Tools manual)
MA-AA-01-01 Estimate/Evaluate Interest Rates MA-09  Math Assignments (Grades 3-12)
MA-AA-02-01 Proper Calculator Use MA-12  Mesasure & Draw Lines with a One-Foot Ruler
MA-AA-03-01 Integer Operations Flowchart MA-13  Reading an Instrument Scale
MA-AA-04-01 Carpet-Laying Bid MA-17  Graphsand Charts (Secondary)
MA-AA-05-01 Equation & Inequality Poster MA-18  Using a Calculator (Secondary)
MA-AA-05-02 Properties Demonstration MA-19  Math Problem-Solving (Grades 3-8)

MA-20  Keeping a Mathematical Journal
MA-21  Writing a Theorem

SUGGESTED ONLINE INTERNET RESOURCES

Math L essons-Patter ns, Relations, etc. Math Links-Patterns, Relations, etc.

Math L essons-Geometry-Shapes, Polygons, Symmetry Math Links-Geometry-Symmetry

Math L essons-L ength, Perimeter, Area, Volume Math Links-L ength, Perimeter, Area, Volume
Math L essons-Probability Math Links-Probability

Algebra Online L essons Math Forum: K-12 Algebra

Interactive Mathematics Miscellany and Puzzles KNE Blue Web'N L essons. HS Math
Purplemath: Practical Algebra L essons NY Times 6-12 Mathematics L esson Plans

' ROGER TAYLORG® CURRICULUM DESIGN FOR EXCELLENCE

Southwest Region subscribes to Dr. T. Roger Taylor@ Curriculum Design For Excellence website as a resource for all district teachers
Itisloaded with fully integrated, interdisciplinary units or activities and proven effective teaching strategies for most subject aress, at a
grade levels. Access the website at http://www.rogertaylor.com/ | .D. Name dillingham54 and Password 78104

Use the site® provided search engine to find or browse through available units. If so desired, you may download complete units for you
personal use. Be patient. The units are very detailed and downloading takes time.

 SOUTHWEST DISTRICT SUPPORT SERVICES

The district Media Center has resources for al class levels, in al subject areas, including professiona development materials. Th
Media Specidlist is a Library/Information Literacy expert and will help you find available district materials or help you secur:
additional resources through interlibrary loans and/or use of the Internet. Several times during the year you aso will b
encouraged to make reasoned suggestions for new materials that will be considered for purchase.

INSTRUCTIONAL SUPPORT STAFF

To help teachers, principals, and other staff at the various sites, Southwest Region Schools provides experienced instructiong
support personnel who can help you establish more effective classroom routines and management practices or use new @
improved teaching and assessment strategies. They also can offer suggestions that will help you adapt to life and work in rure
village schools so that you and your students will have amutually respectful, more productive, and more satisfying experience.

LOCAL COMMUNITY RESOURCES

Each individua teacher and/or team of instructors, with the help of long time staff, students, parents and other concerne
community members should cooperatively compile and periodically update a list of village elders, parents, local governmen
leaders, business persons, and other concerned, active members of the community who are willing to share their wealth o
experiences, knowledge and skills. Remember: It takes the whole village to educate a child.
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