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Applied Algebra A

EFL: NRS Levels 5/6

Standards:

MLR: D.  Algebra (PI’s 9-D 2 and 9-D 4), C. Geometry (PI 9-D 4 )

EFF: Use Math to Solve Problems and Communicate and Learn Through Research

Objectives:

Learners will be able to use graphic representations such as tables, graphs and charts and apply the graphical information in their decision-making process.

Learners will be able to interpret algebraic expressions, rules and formulae to generalize number patterns and mathematical relationships for real life applications.

Learners will be able to utilize appropriate technology tools in order to accurately enter algebraic expressions and interpret results in authentic applications.

Format : Unit-based

Curriculum is built around four main units:  Exploring Algebraic Patterns, Expressions, and Equations; Developing Geometric Formulae; Solving Algebraic Equations; and Solving Inequalities.

Appendix includes recommended texts and resources to support instruction.

Curriculum has standards and performance indicators identified next to learning activities.
Content: 

· Identifying patterns

· Solving problems using patterns

· Representing patterns as algebraic expressions and graphs

· Chart wizard in Microsoft Excel or similar software application

· Differences between expression and equation

· Differences between accuracy and precision

· Solving and graphing algebraic equations

· Solving and graphing algebraic inequalities

· Surface area and volume of 3-D objects

How to Use the Curriculum Document – A Guide for Instructors

This curriculum is designed to match the needs of your learners with your teaching style in a way that addresses standards-based instruction.  The following guide is intended to help you better understand how the designers of this curriculum envision its use.

1) Print out all the pages of the document and organize the sections of the curriculum into a user-friendly format (a three-ring binder divided into Resources, Curriculum, and Appendix works well). 

2) Read through entire document prior to implementation. 

3) Read each section carefully, paying particular attention to the pages just before the actual curriculum that inform you about the curriculum (Pp 7-8). 

4) Consult the pre-requisite knowledge and skills of the instructor section on Page 7.  Having these skills will ensure successful implementation of the curriculum.  See #9 for suggestions.

5) If it is your responsibility to conduct standardized learner assessments (CASAS/ACCUPLACER), it is recommended that you do this PRIOR to placement into this course and not during class time.

6) Familiarize yourself with the standards and objectives of the course because in a standards-based curriculum these are your instructional and assessment targets.

7) Review Resources and Appendix to select appropriate texts and materials for use in class.  You may decide to use authentic materials exclusively or select a course text and then supplement with additional selections.  You may have a different learning style inventory or goal sheet that you are comfortable using.  The curriculum is meant to be a flexible document and substitutions are encouraged as long as the materials used are adult-friendly AND meet the criteria for EFL 5/6 math levels.  

8) Decide how you prefer to spend the first 3-6 hours of instruction – do you focus exclusively on assessing prior knowledge and goal-setting to get to know the learners better or do you embed those activities in the first unit in order to start with instruction?  There is no right or wrong way as long as you don’t eliminate any portion of the curriculum.

9)  Write your lesson plans.  Determine how much time you will allot to each unit and/or activity, how much time will be devoted to specific skill-building, and what activities will be done outside of class.

10) Seek professional development on any aspect of the curriculum that is unfamiliar to you.  Although most instructions are included in the appendix, there are on-line courses, websites, books, DOE, and CT learning opportunities to support your use of this curriculum.

11) Have fun!  Learners and Teachers who have experienced this curriculum loved it.  

Notes:

· The curriculum is a guideline that can be easily adapted to suit you and your learners’ needs.

· To ensure the integrity of the level, it is critical that materials and/or activities that are modified continue to meet the criteria of the NRS descriptors.

· Do not eliminate any portion of the curriculum – doing this compromises the learners’ opportunity to meet standards and demonstrate mastery through the learning activities and assessments.

· The standards and/or performance indicators addressed in each part of the curriculum are printed in the column to the left of the learning activities for each unit and assessment activity.

Applied Algebra A – EFL 5/6
Course Resources

Copyright note:  It is legal under the “fair use” doctrine of copyright law to copy a portion of a copyrighted text for non-profit educational use.  The law does not specify what quantity of the whole text is permissible.

This curriculum recommends excerpts from texts which are generally a few pages or up to a chapter, a minimal portion of the entire text.  *An asterisk indicates strongly recommended. 
Appendix:
The Appendix of this document contains over 60 pages of resources for use in this course.  Some of the items have been reprinted with permission, some have been modified and others were created for this course.  Pam Meader of Portland Adult Education and Steve Gannaway of Sanford Community Adult Education developed many of the items.

For Articles on Current Research-Based Practices in Math Instruction for Adults, go to
http://www.ncsall.net/fileadmin/resources/fob/2008/fob_9a.pdf 
Prior Knowledge and Learning Style Inventory Pre-Assessment Resources:

*Help Yourself:  How to take advantage of your learning styles by Gail Sonbuchner, New Readers Press
Learning Style Websites:
http://www.engr.ncsu.edu/learningstyles/ilsweb.html
http://www.rrcc-online.com/~psych/LSInventory.html
http://www.metamath.com/lsweb/dvclearn.htm
Course Texts: (It is essential to select an Algebra text for supplemental exercises, skill-building and homework.) These have been used by the pilot teachers – any similar text will suffice.

Bello, Ignacio. Introductory Algebra: A Real-World Approach, 2nd edition. New York, McGraw-Hill:Higher Education, 2006.
Larson, Ron; Boswell, Laurie; Kanold, Timothy D., Stiff, Lee. Algebra 1. Boston: McDougal Littell, 2007.
Martin-Gay, K. Elayn.  PreAlgebra, 4th edition.  Pearson Prentice Hall publishers, 2005
Required Resources

Scientific calculator (graphing calculator preferred) OR Access to Microsoft Office Excel
Authentic materials relevant to the activities:  Cereal or any other kind of boxes, cell phone plans, newspapers, etc.

Additional Course Resources:

*Annenberg/CPB Course Guide. Learning Math:  Patterns, Functions, and Algebra. S. Burlington, VT: WGBH Educational Foundation, 2001.
CORD Staff, Algebra 1:  Mathematics in Context.  Waco, Texas:  Cord Communications
*Davies, Anne.  Making Classroom Assessment Work. ASCD, 2006.
Meader, Pam and Storer, Judy. Math for All Learners: Algebra. Portland, Maine: J. Weston Walch, 2000.
*Schmitt, Mary Jane; Steinback, Myriam; Donovan, Tricia; Marth Merson. EMPower: Seeking Patterns, 
Building Rules: Algebraic Thinking. Emeryville, CA: Key Curriculum Press, 2005.

Virtual math manipulatives: http://www2.edc.org/mistm/
Most text books have an accompanying free website that provides additional skills practice and exercises.

Math-Zone. www.mathzone.com. Instructor’s Access Kit. Mc-Graw Hill: Higher Education, 2005.

www.classzone.com for extra practice

Memberships:

Adult Numeracy Network. Membership forms can be downloaded at www.literacynet.org/ann
National Council of Teachers of Mathematics: you can join online at www.nctm.org
ATOMIM: Association of Teachers of Mathematics in Maine http://members.aceweb.com/bowdish/atomim 
EFL 5/6 Applied Algebra A

This curriculum was designed to be used with adult learners who are functioning at the end of NRS level 5 and move into the beginning of NRS Level 6.  It is intended to provide the opportunity for learners to earn a high school diploma credit in Math and/or be a foundation-building course for learners who are college-bound.  It would serve equally well as a high school diploma elective credit or as a course for any student identified as working at this level whose goal is to improve his/her math skills.  It is not assumed that students will be ready for college level math courses upon completion of this course.  

The estimated duration of this course is 45-60 hours, but the developers recommend the full 60 hours.

Pre-requisite knowledge and skills necessary for the learner to be successful in this course:

· Mastery of NRS level 5 skill descriptors 

Learners can already perform all four basic math operations with whole numbers and fractions, can determine correct math operations for solving word problems, can convert fractions, decimals and percents, can read basic graphs, charts and multi-step diagrams, and can follow simple instructions for using technology.

· CASAS score of 240 or higher OR ACCUPLACER scores of 60 or higher in Arithmetic AND 30-40 in Elementary Algebra
· Mastery of Performance Level Three or higher on the EFF Use Information and Communications Technology Performance Continuum 

Learners can already do basic internet searches using key words, use a basic software program, be familiar with the internet, use Help functions to solve problems, use online communications such as email with attachments, and perform multi-step tasks with few errors in a familiar environment.

Pre-requisite knowledge and skills for the instructor to successfully implement this curriculum: 

· Understanding of adult learning theory and evidence-based math instructional practices

· Working knowledge of NRS level descriptors, EFF standards and MLR standards

· Willingness to partner with learners in an inquiry-based, learner-centered approach to instruction

· Familiarity with formative assessment and portfolio assessment

· Basic familiarity with using a spreadsheet software program (such as Microsoft Excel), navigating the internet, and accessing quality sites

This course primarily focuses on strengthening the algebraic knowledge of learners through hands-on activities and real-life applications.  It is a unit-based course with choices for the instructor and adult learners throughout the curriculum.  The learning activities strengthen the learner’s conceptual understanding (the “why”) of algebraic content.  This course is offered to be used as designed or to serve as a model of a course curriculum that meets the criteria of the Curriculum Framework Rubric and aligns to Maine Learning Results, Equipped for the Future Standards and NRS Level 5 and 6 descriptors.  The developers of this curriculum recommend following the sequence of instructional activities in the order given to provide scaffolding for the learners in the course.  

This course addresses and assesses the following Maine Learning Results Standards (revised 2007):

D.  ALGEBRA:  Students use symbols to represent or model quantities, patterns and relationships and use symbolic manipulation to evaluate expressions and solve equations.  Students solve problems using symbols, tables, graphs and verbal rules choosing the most effective representation and converting among representations.  

9-D.2  Performance Indicator:  Solve families of equations and inequalities.

9-D.4  Performance Indicator:  Understand and interpret the characteristics of functions using graphs, tables and algebraic techniques.   

C. GEOMETRY:  Students use measurement and observation to describe objects based on their sizes and              shapes, model or construct two- and three-dimensional objects, solve problems involving geometric properties, compute areas and volumes based on object properties and dimensions, and perform transformations on geometric figures.  When making or calculating measures, students use estimation to check the reasonableness of results.

9-D. 4 Performance Indicator:  Students find the surface area and volume of 3-D objects.

This course addresses and assesses the following Equipped for the Future Standards:

Use Math to Solve Problems and Communicate 

· Understand, interpret, and work with pictures, numbers, and symbolic information.

· Apply knowledge of mathematical concepts and procedures to figure out how to answer a question, solve a problem, make a prediction, or carry out a task that has a mathematical dimension.

· Define and select data to be used in solving the problem.

· Determine the degree of precision required by the situation.

· Solve problem using appropriate quantitative procedures and verify that the results are reasonable.

· Communicate results using a variety of mathematical representations, including graphs, charts, tables and algebraic models.

Learn Through Research

· Pose a question to be answered or make a prediction about objects or events.

· Use multiple lines of inquiry to collect information.

· Organize, evaluate, and analyze findings.

· Interpret and communicate findings.

** Please note that while other standards and performance indicators will be addressed in this curriculum, the focus for instruction and assessment will be on the identified standards and performance indicators.

Articulated Learning Outcomes/Objectives for this course:
1) Learners will be able to use graphic representations such as tables, graphs and charts and apply the graphical information in their decision-making process.

2) Learners will be able to interpret algebraic expressions, rules and formulae to generalize number patterns and mathematical relationships for real life applications.

3) Learners will be able to utilize appropriate technology tools in order to accurately enter algebraic expressions and interpret results in authentic applications.

Proposed Course Curriculum for Applied Algebra A – 45-60 hours of Instruction

	
	3 hours  Assess Prior Knowledge, Conduct Learning Style Inventory, Icebreakers, Team Building Activities, Goal-Setting

Prior Knowledge Assessment:  CASAS score 240 OR ACCUPLACER scores of 60 or higher in Arithmetic AND 30-40 in Elementary Algebra or above OR any other measurement of math level at 9.0 or higher GLE.
Administer Essential Questions for course to learners to answer as best they can to further identify learners’ prior knowledge. (Appendix Item 1)
Learning Style Inventory:  Help Yourself or online inventory of instructor’s choosing. Websites provided in appendix. (Appendix Item 2)
Icebreaker:  see appendix for Algebra Interview (Appendix Item 3)
Goal-Setting:  SMART worksheet and goal plans in appendix. (Appendix Items 4-6)

	MLR Algebra

 9-D.4 

Understand and interpret the characteristics of functions using graphs, tables and algebraic      techniques.
Use Math to Solve Problems and Communicate 
Understand, interpret, and work with pictures, numbers, and symbolic information.
Apply knowledge of mathematical concepts and procedures to figure out how to answer a question, solve a problem, make a prediction, or carry out a task that has a mathematical dimension.
Define and select data to be used in solving the problem.
Solve problem using appropriate quantitative procedures and verify that the results are reasonable.
Communicate results using a variety of mathematical representations, including graphs, charts, tables and algebraic models.
Learn Through Research
Pose a question to be answered or make a prediction about objects or events.  

Use multiple lines of inquiry to collect information.
Organize, evaluate, and analyze findings.

Interpret and communicate findings.


	15-21 hours Unit One – Exploring Algebraic Patterns, Expressions, and Equations
Establishing learners’ background knowledge activates prior knowledge for the learner and informs the instructor what skills need to be addressed in lesson planning.  It is important to find out what learners know in relation to their definition of patterns, equations, relationships and different ways that patterns are represented in real life applications (newspaper, table, chart, graph, etc).  The instructor will need to build in time for review and/or direct instruction to address any gaps in the learners’ prior knowledge, especially integer operations and order of operations, before using the activities to teach new concepts.  Key understandings are to translate from patterns to words to algebraic expressions and equations.  Additionally, learners will need to understand what equality means and what a solution is for one unknown and two unknowns.
Suggested sequence of learning activities:

· Administer Unit One Pre-assessment and Knowledge Rating Scale of Pre-Algebra Terms (Appendix Items 7 & 8)
· Engage learners in a discussion of their understanding of patterns, relationships and various ways patterns are represented in life-based applications.

· Introduce activities involving looking at patterns such as:

· Eric the sheep – teacher will need to help learners with this activity and refer to website cited in appendix for video and suggestions for use of manipulatives (Appendix Item 9)

· Growing dots (Appendix Item 10) 
· What’s My Pattern (Appendix Item 11) 

**      Focus should be on finding out the “why”.

· Learners explain orally or in writing what the various patterns represent.
· After working with several easy patterns, having learner finding up to the 10th term, discuss with learners how they found the terms and show them that what they are doing is called evaluating an algebraic expression.  Refer learners to any algebra text for examples of evaluating algebraic expressions.  For an extension, teacher could ask learners to draw a pattern for a very simple algebraic expression such as x+3.

· Learners see models (presented by instructor, taken from any algebra text) of how to translate words into variables with operation symbols so they understand how the written word develops into algebraic expression. (Appendix item 12) 
· Learners translate their own patterns (or pattern from Growing Dots) from words into algebraic expressions.
· Engage learners in discussion to compare and contrast the difference between expression and equation, accuracy and degree of precision. 
· Learners write equations from patterns finding 100th term.  (Appendix Items 13-15– letters O, S & T or Guess my rule (see Pg. 57 Empower Math Book Seeking Patterns, Building Rules)
· Engage learners in discussion of how patterns as equations can be represented with graphs. Assess learners’ prior knowledge of graphs (Appendix Item 16)  Be sure to include conversation about the importance of scale and accurately representing the scales.  (Direct instruction to explain coordinate grid construction: x axis, y axis, origin, ordered pairs, etc may be needed. (Appendix Item 17) 
· Learners construct a table of values with data generated from letter problems. 
· Learners create a graph by hand of generated data.
· Learners input their table of data in a spreadsheet format or graphing calculator in order to verify the formula.  Learners use chart wizard in Microsoft Office Excel application (Appendix Item 18) OR alternate spreadsheet software program OR the graph button on a graphing calculator to graph data. 
· Learners compare results to hand-drawn graph.
· Using learner-generated algebraic equations (from letter problems or other examples), learners use equations and graphs to predict outcomes beyond their data set.


	ALGEBRA: Students use symbols to represent quantities, patterns and relationships and use symbolic                       manipulation to evaluate expressions and solve equations.  Students solve problems using symbols, tables,    graphs and verbal rules choosing the most effective representation and converting among representations. 

Use Math to Solve Problems and Communicate 

All components of the standard.

Learn Through Research

All components of the standard.
	Unit One Assessment 
1)  Learner will compile data, determine pattern, create and graph equation. Then using appropriate technology, the learner will predict future outcomes accurately. (Banquet Problem – Appendix Item 19)  

2)  Learner will complete Portfolio Task 1 (toothpick triangles OR pig pen exercise Appendix Item 20)

3)  Learner will write journal entry following assessment activity.
Note:  see appendix for sample journal prompts and Anne Davies book citation for examples of assessments.  

ALL Journal prompts are at the end of the appendix, items 38-43.


	C. Geometry

 Students use measurement and observation to describe objects based on their sizes and              shapes, model or construct two- and three-dimensional objects, solve problems involving geometric properties, compute areas and volumes based on object properties and dimensions, and perform transformations on geometric figures.  When making or calculating measures, students use estimation to check the reasonableness of results.

C. Geometry

9-D. 4 

Students find the surface area and volume of 3-D objects.

Use Math to Solve Problems and Communicate 

All components of the standard.

Learn Through Research

All components of the standard.
	12-15 hours Unit Two – Developing Geometric Formulae
Establishing learners’ background knowledge activates prior knowledge for the learner and informs the instructor what skills need to be addressed in lesson planning.  It is important to find out what learners know about perimeter, area, volume, and formulae e.g. from their workplace, recipes, etc. Key understandings are how formulae are developed and how to select and use formulae appropriately in a given situation.
Suggested sequence of learning activities:

· Administer Knowledge Rating Scale of Geometric shapes (Appendix Item 21)

· Learners will develop formula for area of a triangle, parallelogram and trapezoid. (Appendix Item 22)
· Provide direct instruction about formula for volume and meaning of Bh.  Then, learners confirm formulae for volume of a rectangular solid.  Next learners extend the formula to other 3-D figures such as cylinders and boxes with triangular bases.

· Engage learners in a conversation about what a net is and show examples using an oatmeal or cereal box. (Appendix Item 23)

· Learners will derive the formula for surface area and volume through the use of authentic 3-D materials (Appendix Item 24).
· Be sure to discuss how the formula is affected when part of the surface area is missing (open cup, paint a room and ceiling but not floor, etc).


	C. Geometry

9-D. 4 

Students find the surface area and volume of 3-D objects.

Use Math to Solve Problems and Communicate 

All components of the standard.

Learn Through Research

All components of the standard.
	Unit Two Assessment

1)  Learner will find the surface area of a room in their home and calculate how much paint is needed to paint the walls and ceiling.  Next, learner will determine the volume of the room in order to determine which air conditioner to purchase to cool the room adequately.  

2)  Learner will complete Portfolio Task for Unit 2, which includes journal entry.  (Appendix Item 25)

ALL Journal prompts are at the end of the appendix, items 38-43.


	D.  ALGEBRA:  Students use symbols to represent quantities, patterns and relationships and use symbolic                       manipulation to evaluate expressions and solve equations.  Students solve problems using symbols, tables,    graphs and verbal rules choosing the most effective representation and converting among representations.  

D. Algebra 

9-D.4

  Understand and interpret the characteristics of functions using graphs, tables and algebraic      techniques.

D. Algebra 

9-D.2  

Solve families of equations and inequalities. 
	9-12 hours Unit Three – Solving Algebraic Equations

Establishing learners’ background knowledge activates prior knowledge for the learner and informs the instructor what skills need to be addressed in lesson planning.  It is important to find out what learners know about solving algebraic equations.  The instructor will need to build in time for review and/or direct instruction to address any gaps in the learners’ prior knowledge before using the activities to teach new concepts. Key understandings for this unit are properties of equality and inverse operations.

Suggested sequence of learning activities:
· Administer Unit Three Pre-assessment and Knowledge Rating Chart of terms. (Appendix Items 26 & 27)

· Learners engage in finding solutions to easy equations using doing and undoing strategies. (Appendix Item 28)

· Learners will use previously graphed data to understand the difference between a solution and a non-solution from a graph.  First, have groups of learners select ordered pairs from their graphed line in the letters activity in Unit 1 and substitute into their equation. Second, have students select an ordered pair not on the line and also substitute into their equation and compare the results. Or use spreadsheet activity (Appendix Item 29) (note: graphed points from the letters activity are solutions whereas other points will not “solve” the letters activity equation). 

·  Have learners try balance scale problems (Pp 107-108 in Empower Math book Seeking Patterns, Building Rules – see appendix Item 30 for graphic of a scale) to introduce solving the family of equations (i.e. ax + b = c; ax + b = cx + d, etc) 
· Learners use algebra tiles to visualize the solving process and then parallel with the algebraic procedure of solving equations.  (go to National Library of Virtual Manipulatives website http://nlvm.usu.edu/en/nav/vlibrary.html)

Learners should have practice with a variety of equations including multi-step ones involving distributive property (found in any traditional algebra text). 

	ALGEBRA:  Students use symbols to represent quantities, patterns and relationships and use symbolic                       manipulation to evaluate expressions and solve equations.  Students solve problems using symbols, tables,    graphs and verbal rules choosing the most effective representation and converting among representations. 

Use Math to Solve Problems and Communicate 

All components of the standard.

Learn Through Research

All components of the standard.
	Unit Three Assessment

Learner will research two cost plans (i.e. weight loss membership, gym membership, chainsaw rental, buying or leasing a vehicle, pizza with toppings, etc). For each plan, learner will develop an equation to represent that plan (in fact, a formula that returns the cost for a given length of time).  Learner will use this formula to calculate costs in order to fill in a table.  Learner will graph both plans on the same set of axes and answer questions about the relationship of the two plans as presented in formula, table and graph.  See sample assessment – Appendix Item 31.  
Learner will complete Portfolio Task for Unit 3. (Appendix Item 32) 
Learner will write journal entry following assessment activity, included in Appendix Item 31.
ALL Journal prompts are at the end of the appendix, items 38-43.


	D. Algebra 

9-D.4

Understand and interpret the characteristics of functions using graphs, tables and algebraic      techniques.

D. Algebra 

9-D.2  

Solve families of equations and inequalities.


	6-9 hours Unit 4 Solving Inequalities


Establishing learners’ background knowledge activates prior knowledge for the learner and informs the instructor what skills need to be addressed in lesson planning.  It is important to find out what learners know about solving algebraic inequalities.  The instructor will need to build in time for review and/or direct instruction to address any gaps in the learners’ prior knowledge before using the activities to teach new concepts. Key understandings for this unit are properties of inequalities, solving and graphing inequalities, and graphing number lines.

Suggested sequence of learning activities

· Administer Unit Four Pre-assessment (Appendix Item 33)

· Work with learners to generate a list of situations where relationships between quantities are described by phrases such as no more than, at least, greater than, and at most and then compare these to the inequality symbols <, < , >, >
· Use real life examples to solve addition and subtraction inequalities.
· Learners will discover the “rule” for solving mult/div inequalities including multiplying and dividing by negative values (Appendix Item 34 - Lab on Inequalities).

· Learners will extend knowledge of lines and inequalities to graphing on a coordinate grid.   (Appendix Item 35)



	ALGEBRA:  Students use symbols to represent quantities, patterns and relationships and use symbolic                       manipulation to evaluate expressions and solve equations.  Students solve problems using symbols, tables,    graphs and verbal rules choosing the most effective representation and converting among representations. 

Use Math to Solve Problems and Communicate 

All components of the standard.

Learn Through Research

All components of the standard.
	Unit Four Assessment

Create a realistic situation (i.e. fund raising, budget, etc) that requires the learner to find the least (minimum) and most (maximum) yield for a given outcome OR use assessment for inequalities found in any algebra text.

Learner will write journal entry following assessment activity.  
ALL Journal prompts are at the end of the appendix, items 38-43.


	All standards and objectives identified in this curriculum.
	3-6 hours Summative Assessment

Learners will compile a portfolio that demonstrates mastery of concepts and standards identified in this course.  Portfolio will include a learner reflection component.  (See Appendix Items 36 and 37)  
AND

Learners write responses to Essential Questions for final assessment. (Appendix Item 1)


APPENDIX FOR APPLIED ALGEBRA A – EFL 5/6

Copyright note:  It is legal under the “fair use” doctrine of copyright law to copy a portion of a copyrighted text for non-profit educational use to illustrate a lesson.  The law does not specify what quantity of the whole text is permissible to copy.  

All websites have been checked for accuracy and were accessible as of May 15, 2009.

1) Essential Questions for the course – Page 18

2) Learning Style Inventory Recommendations:  

Help Yourself:  How to take advantage of your learning styles by Gail Sonbuchner, New Readers Press (*pilot teachers and curriculum developers strongly recommend purchase of this resource)

Learning Style Websites:

http://www.engr.ncsu.edu/learningstyles/ilsweb.html
http://www.metamath.com/lsweb/dvclearn.htm
http://www.learning-styles-online.com/inventory/questions.asp?cookieset=y
3) Algebra Ice Breaker – Page 19
4) SMART Goal Sheet – Page 20
5) Goal-Setting work sheets  - Pages 21-23
6) Math Autobiography – Page 24
7) Unit One Pre-Assessment – Pages 25-26

8) Knowledge Rating Scale – Pre-Algebra Terms – Page 27
9) Eric the Sheep – Page 28
10) Growing Dots – Pages 29
11) What’s My Pattern?  – Pages 30-31

12) Expressions Practice – Page 32

13) The Letter O – Page 33

14) The Letter S – Page 34

15) The Letter T – Page 35

16) What do You Know About Graphing? – Page 36

17) Name the Coordinates – Page 37

18) Excel Exercise – Page 38

19) Banquet Problem – Page 39-41

20) Portfolio Tasks for Unit 1 – Pages 42-43
21) Knowledge Rating Scale for Unit 2 – Geometric Figures – Page 44
22) Discovering Area Formulae – Unit 2 – Pages 45-47

23) Figures and their Nets – Pages 48-49

24) Surface Area Lab - Pages 50-51
25) Portfolio Task 2 and Journal Prompt for Unit 2 – Page 52
26) Unit Three Pre-Assessment – Page 53
[image: image1.wmf]
27) Knowledge Rating Scale for Unit 3 – Page 54
28) Doing and Undoing Lab – Unit 3 – Page 55

29) Spreadsheet Activity – Unit 3 – Page 56

30) Balance Scale Graphic – Page 57

31) Unit 3 Assessment and Journal Entry – Pages 58-63
32) Portfolio Task for Unit 3 – Page 64

33) Unit Four Pre-Assessment – Page 65

34) Lab on Inequalities – Pages 66-67

35) Graphing 2-D Inequalities – Pages 68-70
36) Portfolio Suggestions – Page 71
37) Portfolio Reflection – Page 72

38) Journal Prompt 1 – Page 73

39) Alternate Journal Prompt 1 – Page 74
40) Sample Journal Prompts – Pages 75-76
41) Journal Prompt 2 – Page 77
42) Journal Prompt 3 – Page 78
43) Journal Prompt 4 – Page 79
Essential Questions for Algebra Part A

Answer the following questions as completely as possible citing examples where appropriate.

1) Why is it important to notice, understand and analyze the patterns around me to make informed life decisions?

2) Why is it important to understand the meaning and relationship of a formula’s components in order to estimate and determine the accuracy of the results?

Algebra Ice Breaker - Interview

You will be paired with someone in the class.  Please find out information about him/her so that you can introduce him/her to the class.

1.
Name                                                       City/town _________________________________                                        

2.
How would you fill in this statement?

 
Algebra is ______________________________________________


_______________________________________________________

3.
What would you want others to know about yourself as a math learner?

4.
Are you planning on attending college?  If so, where and what


area of study?

5.
Find two things that you have in common with each other.

SMART GOAL SHEET
A SMART goal is Specific, Measurable, Achievable, Relevant and Time specific.

1) Specific (think narrow, not broad)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2) Measurable (how will I know when I get there? what is the proof?)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3) Achievable (my goal is reasonable and realistic)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
4) Relevant (how is my goal relevant to my life?)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5) Time (set flexible but specific target dates)

I will achieve my goal by _________________ Today’s Date____________________

1st step_________________________________Deadline_______________________

2nd step_________________________________Deadline______________________

3rd step_________________________________Deadline______________________

4th step_________________________________Deadline______________________

5th step_________________________________Deadline______________________

Be sure to evaluate goal and time frame along the way.  Also, celebrate your success!

Goals for Math Success


Recent research on student retention finds that students with clearly defined goals usually continue with a course. To come up with your goal(s) think about the following:
1)
What do you want to achieve?

2)
What do you want to get out of the class?

3)
Why are you taking the course?

4)
What grade is acceptable to you?

As you state your math goal(s) be specific and put it in measurable terms.  For example, you might state: “I want to successfully complete Algebra Part A” or “I want to pass Algebra Part A” or “I want to learn to solve equations”, or “I want to be able to work out the word problems in my textbook.” It’s important above all that you are clear that this is the goal you wish to achieve, and that it’s presented without any alternatives.  The less conflicted you are about achieving your goal,the greater the probability of accomplishing it.
 

Name:






Date:                                                                                                        
MY PLAN FOR MATH SUCCESS

List one or more math success goal(s) you wish to achieve.  State it in specific, positive, measurable terms.  Write it out vividly and in detail, exactly what you want.  

My math goal is:

	

	

	

	

	


I want to achieve my math goal(s) because of the following benefits.

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


Goal-Setting

1) What do you hope to accomplish as a result of taking this class?

2) Why is it important to you to accomplish this?

3) What are the first three steps you need to complete in order to achieve that goal?

4) Of these three, which is the most important to you and why?

5) What aspects of math will you need to build or strengthen in order to meet your goal?

6) What knowledge, skills and strategies do you already possess that will help you reach your goal?

7) List any concerns or potential obstacles you have that may stand in the way of achieving your goal.

8) Create an action plan to work towards your answer to question number 4 or 5.

1st step_______________________________________ by________________

2nd step_______________________________________by________________

3rd step_______________________________________by________________

4th step_______________________________________by________________

Name__________________________________________________ Date__________

Math Autobiography

1. How do you feel about your prior math experience?

	

	

	

	

	

	

	

	


2. What have been your experiences with math teachers?

	

	

	

	

	

	

	

	


3. Is there a time when you liked math?  Hated it?  Why do you feel the way you do?

	

	

	

	

	

	

	

	


4. Do you have any special strategies for getting through math classes?

	

	

	

	

	

	

	

	

	

	


    Unit 1 

Skill pre-assessment

1. This assessment is a “before” picture to see what you already know before starting this unit.  Do not feel upset if you cannot answer the questions as these are the skills you will be learning in this unit.


[image: image2]
2. Describe in words how the pattern grows from one size to another.

3. How many tiles would you need to make:

a)  size 6?________  b)  size 10? ________ c)  size 38? ________  d) size 100? ________

4. How can you write a rule that will tell you how to predict the number of tiles for any size?  Write your rule in words and with variables.
[image: image9.wmf]5. Set up a table with the input being sizes 1-10 and the output being the number of blocks.  Graph this data.




______________________

Translate the following written expressions into algebraic expressions

1) Ten more than half of a number 

2) Twice a number

3) The sum of twice a number and 3
Check whether the given number is a solution of the equation or an inequality.

1.
3x – 4 = 10

Is 5 a solution?  _______
Why?

2.
4y – 2 >  2

Is 3 a solution?  _______
Why?

3.
2d + 4 < 9d – 7
Is 3 a solution?  _______
Why?

Write an equation or an inequality.

4.
The product of a number z and 12 is 60.     


__________________

5.
The sum of 13 and a number t is at least 24.


__________________

Write an equation and solve.

6.
You buy tomatoes at $1.29 per pound and peppers at $3.99 per pound to make salsa. If you buy 5 pounds of tomatoes and 2 pounds of peppers, what will be your total cost?

Equation as formula: ________________________________________________


Solution:     _________________________________________________

7.
A family determined the average cost of maintaining and operating the family car to be about $.30 per mile.  On one trip, they drove at an average rate of 50 miles per hour for a total of 6.5 hours.  On a second trip, the family drove at an average rate of 55 miles per hour for a total of 6 hours.  Which trip cost more?  How much more? 


Equation as formula: ________________________________________________

Solution:     _________________________________________________

Knowledge Rating Scale—Algebra A Preliminary Terms

	Word or Phrase
	Know it

Well
	Have Seen or Heard it
	No Clue
	I Think it Means

	Variable


	
	
	
	

	Order of operations


	
	
	
	

	Algebraic expression


	
	
	
	

	Evaluate the expression


	
	
	
	

	Factor


	
	
	
	

	Exponent


	
	
	
	

	Quotient


	
	
	
	

	Product


	
	
	
	


Eric the Sheep Problem

Name_______________________________________________Date________________

It’s a hot summer day and Eric the sheep is at the end of a line of sheep waiting to be shorn.  There are 50 sheep in front of him.  Being an impatient sort of sheep, though, every time the shearer takes a sheep from the front of the line to be shorn, Eric sneaks up 2 places in line.

Without working out the entire problem, predict how many sheep will get shorn before Eric.

*adapted from Learning Math: Patterns, Functions, and Algebra: Session 1, www.learner.org

 Growing Dots










1st minute                              2nd minute                  3rd minute

These dots are expanding every minute. 
 How many dots will there be after 5 minutes? 
After 10 minutes? 
After m minutes?
Graph the pattern by making a table with minutes the input and the number of dots the output.  Find the number of dots up to 10 minutes.

Look at your graph.  If you draw a line through the dots and extend it, can you determine how many dots there will be after 20 minutes?
Is there a way, using your graph, to figure out how many minutes have gone by if you are given the amount of dots used to make the “x”?

What’s My Pattern?

Case 1:

The pattern:
17, 21, 25, 29, …

According to the pattern, what are the next two numbers?

What is the tenth term?

Describe the pattern as completely as you can in words.

Translate the words into math symbols.


Case 2:


The pattern:


Draw the next two figures in the pattern.

How many small squares are there in the tenth figure?

Describe the pattern as fully as you can in words.

Case 3:

The pattern:  




year 2
      year 3
     year 4
           year 5



2 feet         4.5 feet    
    8 feet
           12.5 feet

If the pattern continues, how tall would the tree be in year 7?

If the pattern continues, how tall would the tree be in year 10?

According to the pattern, what was the height of the tree in year 1?

In words, describe the pattern as fully as you are able.

Algebra Part A

Expressions Practice

Translate the following into symbols AND

evaluate each expression for n = 7.

the difference of thirty-five and twice a                 number

thrice a number

the sum of fifteen and the product of a number and negative four

the difference of nineteen and a number

twenty increased by a number

eighteen less than twice a number

a number increased by eleven

Translate the following into symbols AND evaluate each expression for n = -4.

twenty-three subtracted from a number

divide a number by twelve

eighteen subtracted from a number

a number less than fifty-five

the sum of a number and the product of three and a number

nine greater than the quotient of forty-two and a number

a number decreased by twice a second number.

Simplify.



Write an expression that “captures” the situation.

6 – (2n + 9) 
Margaret & Melissa each had the same number of postcards in their collections.  Melissa gave her collection to Margaret and Margaret bought seven more postcards.  Express the size of Margaret’s collection.

12(3m – 4) – 5m

5k+ 4(3h – 7)
For each of the first three weeks on his new diet, Miguel lost the same amount.  The next week he ate too much at a wedding reception and gained seven pounds. In symbols, express the total change in Miguel’s weight.

Name______________________________________________________

The Letter O

Here is a capital letter O made in different sizes using small tiles or squares.

 Size 1                              Size 2                     Size 3


Name______________________________________________________

The Letter S

      Size 1



Size 2                          

Size 3


Name_________________________________________________

The Letter T

Size 1                                           Size 2                                 Size 3


What do you Know about Graphing?


At right, label the following:


x-axis

y-axis


Quadrant I

Quadrant II

Quadrant III

Quadrant IV


The Origin

Graph the following points:

(2, 3)

(-4, 2)

(2, -1)

(-3, -4)







 y
























  x








Excel Exercise

1.
Open Excel

2.
In the blank worksheet, type your name in cell A1, widening column A as needed.

Evaluating an expression

3.
Using an expression of your choice, create the appropriate Excel formula.  Assume that the formula is going to be placed in cell C4 and use cell C3 as its input.

4.
In cell A3, type a single quotation mark (‘), then type your formula from #3.  Again, adjust the width of column A, if necessary, to show the whole formula.

5.
Type or copy your formula into cell C4, without the single quotation mark.

6.
Type 1 in cell C3.  Cell C4 should now display your first term

7.
Type 2, 3, 5, 10, 100 in cells D3, E3, F3, G3, H3, respectively.

8.
Select the cells from C4 through H4

9.
 Press Ctrl- r to copy the formula to the cells to the right of cell C4.

10.
If the numbers don’t match up, figure out how Excel is getting these numbers and compare that to what you wanted to occur.  

11.
Make the necessary changes to get what you wanted.

Graphing the Formula Derived from the Expression

12.
Select cells C3 through G4.  We do not want H3 and H4

13.
Use the chart wizard to graph your data.

a.
In step 1, select XY (Scatter).  Click on Next.

b.
In step 2, click on Next

c.
In step 3, legends tab, uncheck the Show Legend box...

d.
Still in step 3 (click on Back if you went ahead), click on the Data labels tab and check the Y value box.  Click on Finish.

14.
Double click on the values on the x-axis.  Click on the Scale tab. When the dialogue window opens, double the number in Maximum.  Click on OK.

15.
Double click on the values on the y-axis.  When the dialogue window opens, double the number in Maximum.  Click on OK.

16.
Use print preview to make sure that all of your work will be visible when printed.

17.
Print your worksheet.  There is an example of what your work might look like at this point.
Using the graph to Estimate

18.
Following the pattern on your graph, estimate the result when the formula is evaluated for 23.  On your printout, label and write your estimate.

19.
Using your worksheet and formula, find the correct result.  Label and write the correct result under the estimate.

20.
On the bottom half of your paper, write some reflections on how graphing an expression may help you understand the expression, or how it fails to be helpful.
Name___________________________________________________________________

Patterns, Graphing, and Formulas

A look at the Banquet Problem

Problem: You own a restaurant and only have one long tablecloth. In each situation you will be given a certain shaped table.  Collect your data in a chart by looking at how many people can sit at one table, two tables pushed together, three tables pushed together, etc.  Look for patterns in the table and with the manipulatives as well.  Describe the pattern and then write a formula.  Using spreadsheet, graph your data first. Then using the formula bar, enter the formula you created and graph that result. Compare your graphs to see if they match.

Situation one:  Table is in the shape of an equilateral triangle.

Step one:  make a chart to compare tables and number of people seated



Step two:  describe the pattern that you see

Step three: Write the formula from the pattern description

Step four:  Graph the data using spreadsheet

Step five: Use the formula bar on spreadsheet and enter the formula from step 3. Use the fill (under edit) to fill in the table. Compare the values with your table of values.  Do they agree? If not then you have not found the correct formula. Try again.

Situation 2: The shape of the table is a square.

Step one:  make a chart to compare tables and number of people seated



Step two:  describe the pattern that you see

Step three: Write the formula from the pattern description

Step four:  Graph the data using spreadsheet

Step five: Use the formula bar on spreadsheet and enter the formula from step 3. Use the fill (under edit) to fill in the table. Compare the values with your table of values.  Do they agree? If not then you have not found the correct formula. Try again.

Situation three:  Table is in the shape of a trapezoid. In this case, two people can sit at the long edge.

Step one:  make a chart to compare tables and number of people seated



Step two:  describe the pattern that you see

Step three: Write the formula from the pattern description

Step four:  Graph the data using spreadsheet

Step five: Use the formula bar on spreadsheet and enter the formula from step 3. Use the fill (under edit) to fill in the table. Compare the values with your table of values.  Do they agree? If not then you have not found the correct formula. Try again.

Situation 4: The table is a hexagon.

This time you are going to make a prediction based on what has happened with the other tables.  Can you predict what the formula will be for the hexagon?

Prediction:

Enter your prediction formula into spreadsheet: Use the formula bar on spreadsheet and enter the formula . Use the fill (under edit) to fill in the table.
Test you prediction by putting tables together and counting and then checking with the values in the spreadsheet. Do the values agree?

Extension: Look back at all the formulas you have created.  Do you see a pattern as the formula changes for different sided tables?

Can you write a formula for finding the number of people seated for any sided table?

Put your formula into spreadsheet using the formula bar and the fill and see if your formula works.

 
[image: image3]
  



Portfolio Task Unit One

Study the sequence of toothpick triangles.  Sketch the next two sets in the sequence.

Set up a table of values. Let the input be the number of sets and the output be how many toothpicks used.  Find how many toothpicks for the fifth set of toothpick triangles.

How many toothpicks does it take to make the 100th set?  The “nth” set?

Find a formula for finding the number of toothpicks in any set of toothpick triangles.

Use your formula to find the 55th set of toothpick triangles.

Show how you could determine how many sets of triangles if the number of toothpicks is 25. In other words, find the input if the output is 25.


Portfolio Task for Unit 1

Pigs in a Pen

A farmer is constructing pens to hold his pigs in.  The shaded squares represent pigs and the squares around the pig indicate the fencing.  


[image: image4]
1. Fill in the table below to show how many fencing blocks you would need to use for pens for different number of pigs.

	Pigs
	1
	2
	3
	6
	9

	Number of fencing blocks
	
	
	
	
	


2. Use whatever patterns you notice to figure out how many fencing blocks you would need for the following number of pigs:

a) 15 pigs                          b)  25 pigs                              c)  100 pigs

3. Describe in words a way to find the number of fencing blocks for any number of pigs.

4. Write an expression that represents your method for finding the number of fencing blocks for any given number of pigs.

5. Use the model of pig pens at the top of this page. Circle the blocks in each pen that represent the variable in the expression you wrote in number 4.  Now put an x in the blocks that represent the constant in the expression you wrote in number 4.

Knowledge Rating Scale—Geometric Figures

	Figures
	Know it

Well
	Have Seen it
	No Clue
	This is what I know about this figure. (regarding characteristics and formulae)

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	

	

	
	
	
	


Name___________________________________ Lab partner___________________

Discovering Area Formulae

Activity One: Area of a parallelogram

Take your hand cut parallelogram and label the following parts on both the front and back of your parallelogram:

Base label b


draw and label height h

Carefully cut your parallelogram along the height line.

Taking the two pieces of the parallelogram, try to form a rectangle.  Tape your newly formed rectangle below.

What are the dimensions of your newly formed rectangle in terms of b and h?

How can you find the area of the newly formed rectangle using the dimensions you just stated?

Will the area of the parallelogram that you cut into two pieces have the same area as the rectangle that you formed? Explain.

What do you think might be the formula for finding the area of any parallelogram? Write your formula here_______________________
Activity two: Area of a triangle

On a separate sheet of centimeter grid paper draw two identical rectangles.  Cut out both rectangles and tape one of your rectangles below.

What is the length of your rectangle?________ What is the width?________

What is the area of your rectangle?________________

Take the second rectangle and draw one diagonal inside the rectangle.  Cut the rectangle along this diagonal line.  You should have two pieces.  What are the names of the shapes you have formed?_______________

Are the two shapes identical?_________

What do you think the area of one of the shapes is?____________

How did you find this area?

Based on what you did, try to write what you think is the formula for finding the area of a triangle.

The area of a triangle is _____________________________________

Look at a formula sheet to see if you were right.

Activity three: Area of a trapezoid

On grid paper, draw two identical trapezoids.  Cut out each trapezoid and label as follows:

Label the shorter parallel side in each trapezoid b1 and the longer parallel side in each trapezoid b2.  Make sure to label on both the front and the back side of each trapezoid.
Draw and label the height h in each trapezoid.  (Remember the height is always drawn from one base perpendicular to the other base in a trapezoid.)

Try to form a parallelogram from the two trapezoids and tape below.

What is the new base of the parallelogram formed?

What is the area of this new parallelogram in terms of b1, b2  and h?

Because this parallelogram was formed with 2 trapezoids, discuss how you could find the area of one trapezoid?

State the area of the trapezoid using b1, b2  and h then check your formula sheet to see if you are right.
Figures and their Nets

Teacher Reference

A net is the equivalent of three-dimensional figure “opened up” and flattened out.  Note that it may be opened up in more than one way, as shown on the next page.


Cylinder



Net






     









    



      


  













Rectangular prism (box)

Net





Net 1








Triangular Prism


        





















Net 2

Surface Area Lab

Activity One: Surface Area for rectangular prism

Look at everyone’s boxes and guess which one has the greatest surface area.  

My guess is ________. 

Explain why you think your guess has the greatest surface area.

Which box do you think has the greatest volume? _____________

Explain why you think your guess has the greatest volume area.

Do you think the box with the largest surface area will have the largest volume?  Defend your response.

Activity Two: Surface Area for rectangular prism

Before cutting your box, decide with your partner what is the length, width and height of your box.

Carefully cut your box down the edge of one side and along another keeping the faces in tact so that you have a flattened view of your box.  It should look something like this:






Your box may have tabs that were used to glue the box together.  Cut those off. Also be careful as some boxes are glued in two parts on the bases. Only use one top and one bottom. You should have 6 rectangular pieces when you are done (4 faces and 2 bases)

Draw a sketch of your flattened box below and label the lengths (L), the widths (W) and the height (H).  What you have drawn is called a net.

Once you have labeled the length, width and heights on your drawing, take your ruler and find the measurements in centimeters for the length, width, and height of your box and label the diagram above accordingly.

Activity two

You are now going to find the surface area of your box. First find the dimensions for each face or base and put in the chart. Next find the area and place in the chart

	
	Dimensions of length and width
	Area in square centimeters
	l x h? l x w? w x h?

	Area of first face


	
	
	

	Area of second face
	
	
	

	Area of third face
	
	
	

	Area of fourth face
	
	
	

	Area of one base
	
	
	

	Area of the other base
	
	
	


What patterns do you notice?

Now look back at each face and base you found the area for and think about what you multiplied to get the area.  Was it length x width, length x height, width x height?  Put the correct responses (l x w, l x h, or w x h) in the right hand column.

Looking at the patterns and the right hand column, write what you think the formula is (using variables ) for finding the surface area of a rectangular solid.

Surface area = _______________________________

Lateral Area is the area of the faces of a polyhedron.  It does NOT include the base(s).

Looking at the patterns and the right hand column, write what you think the formula is (using variables) for finding the lateral area of a rectangular solid.

Lateral area = ________________________________

Unit 2 Portfolio Task and Journal Prompt
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           7”

           



  

16”
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	Mathematical Steps
	Commentary

	
	


Unit 3

Skill pre-assessment

This assessment is a “before” picture to see what you already may know before learning this unit.  Do not feel upset if you cannot answer the questions as these are the skills you will be learning in this unit.

Solve the equation.

1.
a + 8 = -12

2.
6q = 48

3.

[image: image5.wmf]48

3

=

y


4.
3t – 5 = 16

5.

[image: image6.wmf]3

1

4

=

+

b


6.
2m + 7m = 45

7.
3p – 7p + 22 = 2

8.
z + 3(z – 7) = 19

9.
4y + 16 = 2y – 14

10.
8x + 4 = 2(4x – 3)

Knowledge Rating Scale:  Unit Three Terms

	Word or Phrase
	Know it

Well
	I Think I Know it
	Have Seen or Heard it
	No Clue
	I Think it Means

	equation
	
	
	
	
	

	solution


	
	
	
	
	

	Addition Property of Equality
	
	
	
	
	

	Multiplication Property of Equality
	
	
	
	
	

	linear equation


	
	
	
	
	

	first degree expression or equation
	
	
	
	
	


Doing/Undoing Lab*

An algorithm is a recipe or a description of a mechanical set of steps for performing some task. For example, you can have an algorithm for making a peanut butter and jelly sandwich.


For the following algorithm, Algorithm A, pick a number (that’s the input) and follow the steps.

· Double it

· Add 2 to the answer

· Divide that answer by 2

· Subtract 7 from what you get

· Multiply the result by 4 (that’s the output)

Use Algorithm A for these problems.

a. If the input is 9, what is the output?

b. If the input is 10, what is the output?

c. If the input is n, what is the output?

If you are given the output, can you find the input?

To fing the input, you must “undo” the steps by working backwards.

If the output is 28, what is the input?

Start with 28 and work backwards up the chart

28 ÷ 4  = 7  (since you multiplied by 4 going down the algorithm, you will divide by 4 do “undo” the multiplying)

7 + 7 = 14  (since you subtracted 7 going down the algorithm, you will add 7 do “undo” the subtracting) 

14 x 2 = 28  (you divided by 2 going down the algorithm, you will multiply by 2 do “undo” the multiplying)

28 – 2 = 26   (you added 2 going down the algorithm, you will subtract 2 do “undo” the adding)

26 ÷ 2 = 13  (you doubled going down the algorithm, you will divide by 2 do “undo” the multiplying)

Now try to find the input for the following output:

Output is 28

Output is 32

Output is 48

Output is 36

* Taken from Annenberg:  Learning Math Series 
Finding solutions using spreadsheets

Before engaging students in this activity, they should have explanations on how to enter formulae in a spreadsheet format and how to calculate a series of values using the “fill” button.  See attached explanations.  

Purpose

The purpose of this activity is to inform students what a solution is compared to values that are not solutions.  This activity will also emphasize the importance of the equality symbol and that values on either side must equal each other for the equation to be balanced.

Step one

Select an equation with a variable on one side to start. Make sure the solution will be an integer value.

Step two

Set up spreadsheet with three columns, one  possible solutions , two, left side of equation and three, right side of equation.

	Possible solutions
	Left side of equation
	Right side of equation


Step three

Under the possible solution column, have students enter values 1-10 (show them how they can use the fill command to do this quickly).  Under the equation column, have students enter the left side of the equation using the formula “=” key and appropriate labeling of cells, etc and on the right side the constant the left side is equal to.  See example below.

Example: 2x + 1 = 7

	Possible solutions
	Left side of equation
	Right side of equation

	0
	= 2*A2 + 1
	7

	1
	=2*A3 + 1
	7

	…
	…
	…

	10
	=2*A12 + 1
	7


 Step four

Students will then compare column 2 with column 3 to find with the values are equal.  This will be the solution for the equation.

Continue this lab with other equations, especially with variables on both sides of the equality symbol.
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Unit Three Assessment

Instructor Notes:  

This assessment is written around the comparison of a health/fitness club and a weight loss program.    You may easily adapt the materials to fit other similar situations.  You could use two or three pizza restaurants or stores where there is a fixed cost for a cheese pizza and a constant increase per topping added to the pizza.  You may choose to use and compare taxi fares.  Here, however, you have to be careful.  The increase is per fraction of a mile. This may confuse students.  Another possibility is the rental of a tent for a week-long fair.  You could use the rental of a tent for a fair, where there is a setup cost in addition to the daily rental fee.  You could also give students a choice of one of the options presented here or a comparable situation of the same type.

The project description uses the language of spreadsheets (cell, row, column) in addressing the table that students will produce.  Despite this, the assessment does not require the use of any technology higher than pencil or pen in producing the table.  However, you are free to modify the assessment as necessary to meet your needs and the needs of your students.  If you wish, you may encourage or require your students to use Excel, Word, or some other software in producing the table.  It is a good way to incorporate the use of technology in the students’ education.

The assessment tool scores aspects of the project/assessment on a four-point scale.  If there is an aspect that you do not wish to assess using this tool, you may go to the Table menu of Word and delete the row.  There is a variety of schemes that may be used to convert from the four-point scale to a percent grade if that is preferred.  Three examples are presented in the table below

	Four-Point Scale
	Percent (A)
	Percent (B)
	Percent (C)

	4 (exceeds Standard)
	100
	98
	100

	3 (Meets Standard)
	85
	84
	90

	2 (Partially Meets Standard)
	70
	70
	80

	1 (Does Not Meet Standard)
	60
	60
	70

	0 (Not present)
	0
	0
	50


Unit Three Assessment

Using Equations, Tables and Graphs in a Real-World Situation

In this assessment, you will deal with a real-world situation.  It involves the selection of a health club or weight loss program.  With each, there is a fixed initial charge and a set fee per month for as long as you are a member or participate.

Summary
 §a
Collect information about the fees charged by a fitness/health club and a weight loss program.

§b
Set up a table and use it to organize the data.

§c 
Devise formulae/equations to determine the cost (variable y) of the programs (excluding taxes and fees) when you continue a particular number of months (variable x) with those programs.

§d
Complete the table using the information you collected in §a and the equations you devised in §c and use them to prepare a graph that shows the cost of each program over a length of time.

§e
Answer questions concerning the graph, table and equations.

§f
Do a journal entry covering what you did and how you feel about it.

The completed project is due on 




Detailed Directions
§a
Contact a health club and a weight loss program.  For each obtain the same member information.  

(What is the initial membership fee?

(How much money must you pay per month to maintain your membership?

§b
Create and label a table (7 rows, 3 columns), and store the information you gathered in §a.

(Put a title above the table that tells what information the table contains.

(Across the top row, you should have as column headings: “Length of Time as a Member,” <the name of the health/fitness club>, and <the name of the weight control program/facility>.  

(Down the first column, starting in row 2, the row headings are, “Initial Fee,” “3 Months,” “6 Months,” “9 Months,” “1 Year” (12 months), and “2 Years” (24 months)

(Record the initial fees in the appropriate cells of the table

(The rest of the table will be filled in during step §d, using the formulae you develop in step §c

§c
In your equation for each program, x represents the length of time a person has been a member and y is the cost of having been a member that long.  The equation will be in slope-intercept form, y = mx + b, where m and b are numbers related to the program

§d
Use the formulae you developed in §c to fill in the remainder of your table.

Use the table to graph the two equations.  

(Since all numbers will be positive, the graph should have the origin in the lower left-hand corner of your graph paper and show only quadrant I.

(Put appropriate titles above the graph, along the x-axis and along the y-axis.

(On your graph, each program is to be different color.

(The x-axis of your graph is to represent the number of months (1-30), using increments no greater than 2. The y-axis is to be labeled with dollar amounts, using an appropriate increment or scale.

(Graph the (x, y) pairs from the table using the appropriate color for each program.

(Connect the points from each program using the color you chose for it.

§e
On a separate sheet of paper, answer the following questions concerning your graph, table and equations.  Be sure to answer each question completely.

1.
What does it mean for x to equal 6?

2.
What would the ordered pair (10, 200) mean?

3.
Suppose you could only afford to participate in the weight control program or be a member of the fitness club, but not both.  In purely financial terms, which would be the better deal if

a)
you expected to continue just 6 months?

b)
you expected to continue 1 year?

c)
you thought you would continue for 5 years?

4.
In real life, what else would you want to consider besides just the cost?

5.
Would it be reasonable for a line to go down as it goes from left to right?  Why or why not? 

6.
What does it mean if the line for program A is steeper than program B’s line? Or, stated the other way, what does it mean if program B’s line is more shallow or flatter than program A’s line?

7.
Suppose you were trying to decide between these two programs.  Which representation (equations, table, graph) would be most useful?  Why?

8.
Which representation would be least useful?  Why?

§f 
The reflection will be given to you after you complete and turn in the work above.

Unit Three Journal Entry

Reflection on the Unit Three Assessment:  

The final element of the assessment is a reflection on the work you have already completed. The questions primarily ask how you feel and what you think.  There are no right or wrong answers.  Please be thoughtful in your responses and clear in your explanations.  The thoughtfulness of your responses and how well you support your thoughts will be evaluated.

The questions below are intended to provide some guidance and to help you structure your reflection.  You may approach this reflection by answering the questions or integrate them into a more organic two to three paragraph response.

You are welcome to do your reflection on the computer or to write it on a separate sheet of paper.

What was your initial reaction when you saw the assessment?

In any way, did that initial reaction assist you or hinder you?

If so, how?

As you got involved working on the assessment, did you find it as easy as you hoped, or as hard as you feared.  Why or why not?

Did you feel that you were adequately prepared to do the assessment?

If not,
what could you have done to better prepare?  

What could your teacher have done to help you be better prepared?

Did the assessment fairly assess what you know about the topic of this unit? Explain.

Would a conventional unit test more fairly or less fairly assess what you know? Explain.

Evaluate the realism of the problem used on this assessment.  Rate it on a scale ranging 1 to 10 where 1 is very contrived or entirely fake and 10 is extremely real-world. Explain your rating.

Identify places where:

a) the instructions were unclear,

b) information was misleading, or

c) you were unsure what you were expected to do.

Identify changes that could be made in the assessment so that:

a) it better assesses the material,

b) it is more fair and reasonable, and

c) the expectations are more clear.

Finally, how many hours did it take you to complete the assessment?

Unit Three Assessment: Scoring Rubric

	Objective
	4: Exceeds Standard
	3: Meets Standard
	2: Partially Meets Standard
	1: Does Not Meet Standard

	The student is able to develop equations that represent data that is linear in nature [§c].
	Both equations are in slope-intercept form and are without error.
	The equations are not in slope-intercept form or one has an error (e.g., swapping m & b).
	The equations are not in slope-intercept form and one has an error (e.g., swapping m & b), or both equations have an error.
	Both equations have errors and are not in slope-intercept form.

	The student is able to solve linear equations in order to populate a table [§d].
	The student correctly fills all 10 cells in a table.
	The student correctly fills 8 out of 10 cells in a table. 
	The student correctly fills 4 out of 10 cells in a table.
	The student correctly fills fewer than 4 out of 10 cells in a table.

	Given a table of values (y-values corresponding to x-values) the student consistently correctly graphs the points on a coordinate plane [§d].
	The student correctly graphs all 10 points.
	The student correctly graphs 8 out of 10 points.
	The student correctly graphs 4 out of 10 points.
	The student correctly graphs fewer than 4 out of 10 points.

	The student is able to interpret a set of linear graphs, by explaining the meaning of: a) the x-coordinate [§e #1, 2], b) the y-coordinate [§e #2], c) a coordinate pair [§e #2], and d) the direction and slope of a line [§e #5, 6].
	The student interprets each of the four specified aspects, at least three directly and correctly.
	The student interprets the meaning of 

three aspects, at least two totally.
	The student interprets two aspects, at least one totally.


	The student interprets fewer than two aspects, or less than one totally.

	The student is able to use equations, tables and/or graphs to make a real-world decision and justify that decision.  The student is able to discuss lucidly the relative value of each for making a particular decision [§e #3, 4, 7, 8]
	The student makes a decision and determines the usefulness of the representations.  The student’s support of both is clearly and logically explained.
	The student makes a decision and determines the usefulness of the representations. The student’s support of one is slightly flawed (missing step, ambiguous on a point, unclearly stated).
	The student fails to make a decision or does not evaluate usefulness of the representations OR fails to support her/his decision and/or evaluation OR the student’s support of one is seriously flawed (very unclear/ambiguous and/or missing multiple steps or the support of both have minor gaps or flaws. 
	The student’s  explanations are seriously flawed in support of  her/his decisions

	The student will deliberate on the assessment and write a response that  is both a thoughtful consideration of affective elements (e.g., did s/he like it, how did it feel) and an analysis of its value, strengths, weaknesses, etc. 
	The student’s response is both thoughtful and analytical, at least addressing all issues in the reflection guide.
	The student’s response is both thoughtful and analytical, at least addressing most issues in the reflection guide.
	The student’s response is somewhat superficial, addressing some issues in the reflection guide.
	The student’s response is superficial, addressing few issues in the reflection guide.


Unit Three Portfolio Task
The situation:

You have agreed to tutor a new student at the local junior high school.  She has never seen or heard of algebra, much less ever done algebra.  Her optimistic math teacher has given her a single equation to solve for homework.  You know that she is bright enough to do it, if she knew how.  You decide to model the process for her with a similar problem.

The equation you devise for teaching purposes is:
3(2w – 5) + 11 = 38.  Write out in detail the steps you would follow and explain the reason for each step.  She has basic math skills so it is not necessary to explain that 3 ( 2 = 6 or why.

When you are done, imagine that you are the girl and need to solve the equation  2(2k – 7) + 19 = 17.  Follow the directions you wrote out and see if you can succeed.    When you are done, revise your directions as needed.  If you wish, have someone else try to solve  5(3m – 7) +18 = 13  using your steps.

I will try to do it when this assignment is collected.

Unit 4

Skill  pre-assessment

This assessment is a “before” picture to see what you already may know before learning this unit.  Do not feel upset if you cannot answer the questions as these are the skills you will be learning in this unit.

Solve the inequality.

1.
y – 9 < 4

2.
5x + 7 > 2

3.
-2t > -16

4.
4(3x – 4) > 5(x + 1)
5.
Graph x ( 1 on the number line below.



    -9    -8    -7    -6    -5    -4    -3    -2    -1    0     1     2     3     4     5     6     7     8     9

6.
Graph 3m > -12 on the number line below.



    -9    -8    -7    -6    -5    -4    -3    -2    -1    0     1     2     3     4     5     6     7     8     9

7.
Give the inequality that corresponds to the graph below.



    -9    -8    -7    -6    -5    -4    -3    -2    -1    0     1     2     3     4     5     6     7     8     9     k

8.
Give the inequality that corresponds to the graph below.



    -9    -8    -7    -6    -5    -4    -3    -2    -1    0     1     2     3     4     5     6     7     8     9     w

  Name                                                          lab partner ___________________________ Date:____________                                                             
Lab on inequalities

Activity one:

Spence is practicing operations on inequalities with a software program.

In the screen window below, he has performed each instruction on the inequality 4 < 8 and entered his answers.


INEQUALITY 4 < 8


OPERATION




ENTER ANSWER 


a. Add 2 to both sides.



a.
6 < 10


b.  Multiply both sides by 2


b.
8 < 16


c.  Divide both sides by 8


c.
0.5 < 1


d. Subtract 4 from both sides


d.
0 < 4


e.  Divide both sides by -4


e.        -1 < -2


f.  Add -6 to both sides.


f.         -2 < 2


g.  Multiply both sides by -1


g.        -4 < -8


1.
Spence’s goal is to make each answer true, changing the inequality


sign if need be.  Which of his answers, if any, should he  change?


How should he change them?

2.
Repeat operations a-g. with the inequality -8 ≤ -4 .  Do the signs


of the inequality change ?


INEQUALITY -8 < -4


OPERATION




ENTER ANSWER 


a. Add 2 to both sides.



a.
______


b.  Multiply both sides by 2


b.
______


c.  Divide both sides by 8


c.
______


d. Subtract 4 from both sides


d.
______


e.  Divide both sides by -4


e.        ______


f.  Add -6 to both sides.


f.         ______


g.  Multiply both sides by -1


g.        ______


3.
Discuss which operations require changing an inequality sign.  Write your own rules for adding and multiplying a number on both sides of an inequality.

	

	

	

	


Activity two:

Bonnie recently opened her own business, Critter Clippers.  Each month she orders supplies.  Two local companies supply flea shampoo.  Pet Pantry charge $4 per quart bottle plus a $5 handling fee for the whole order.  Canine Corner charges only $3 per quart bottle, but charges a $25 handling fee per order.

Let x = the number of quart bottles of flea shampoo Bonnie buys per month.

1.
Write an expression that represents the cost of purchasing the bottles 
from Pet Pantry and an expression that represents the cost of purchasing the bottles from Canine Corner.

	

	

	


2.
Bonnie will order at least 5 bottles but no more than 35 each month.


Calculate what an order will cost from Pet Pantry for various values


of x in the chart below.  Compare them to the same size order


from Canine Corner.

	X
	Pet Pantry
	Canine Corner

	5
	
	

	10
	
	

	20
	
	

	30
	
	


3.
Summarize your findings.  

For which values of x does Pet Pantry offer a better deal?   

	

	


 For which values of x does Canine Corner offer a better deal?

	

	


Did you find a value of x for which each charges the same?

4.
The inequality 4x + 5 > 3x + 25 is true when Canine Corner offers


the better (lower) price.  Solve the inequality.  Draw a number line


graph to show when Canine Corner offers the better price.

5.
Suppose you were the owner of a third company, Kibbles & Stuff.  



Make Bonnie an offer that you think will get her business.  (Don’t


go too low.  The flea shampoo costs you $1.75 per bottle wholesale)


Compare your offer with your competitor’s offers.  Who do you 

think will get Bonnie’s business?
Introduction to Graphing 2D Inequalities

Lab 1:

Using the t-chart below, graph the equation  y = 5x + 2
      x       y
















The points you used to graph the line are solutions for the equation.

What if the equation y = 5x + 2 was changed into the inequality y < 5x + 2?
Would those points still be solutions?

Graph the point (5, 5).  Substitute the coordinates of this point for x and y in the inequality.

Is (5, 5) a solution for the inequality?

Graph the point (0, 0).  Algebraically determine whether (0, 0) is a solution to the inequality.

Graph the point (6, -2).  Is it a solution to the inequality?

Graph two points above the line:  
(     ,    ).  Is it a solution to the inequality?





    
(     ,    ).  Is it a solution to the inequality?

Graph two points below the line:  
(     ,    ).  Is it a solution to the inequality?





    
(     ,    ).  Is it a solution to the inequality?

Describe any patterns you notice in the results.  What conclusions can you draw from these observations?

Lab 2:

Using the t-chart below, graph the equation  y = (½)x – 4 using a dotted line.
      x       y
















What if the equation y = (½)x – 4 was changed into the inequality y > (½)x – 4?
Would the points that were solutions for the line still be solutions for the inequality?

Graph the point (5, 5).  Is (5, 5) a solution for the inequality?  Based on what you learned in lab 1, did you expect that (5, 5) would be a solution for the inequality?

To confirm your conclusion from lab 1, do the following.

Graph two points above the line:  
(     ,    ).  Is it a solution to the inequality? 





    
(     ,    ).  Is it a solution to the inequality?

Graph two points below the line:  
(     ,    ).  Is it a solution to the inequality?





    
(     ,    ).  Is it a solution to the inequality?

Did you get the results you expected?  If not, why do you think the results were different than you expected?

Why do you think you were asked to graph a dotted line rather than a solid line?  Explain.

Lab 3:
For the inequality  y > 7 – 2x, do you think the boundary line between solutions and non-solutions should be solid or dotted?  Why?

Compare your answers to the questions above with other students’ answers.  See whether you, as a class, can agree.  

Use the t-chart on the left to graph the boundary line, y = 7 – 2x.  It should be a solid line.
      x       y
















Determine which side of the line contains solutions to the inequality y > 7 – 2x. For each test point, a) write out its coordinates, b) graph it, c) algebraically determine whether it is a solution for the inequality, and d) next to the coordinates, write yes if it is a solution or no if it is not. Select only as many test points as you need.  Stop when you are certain which side of the line contains solutions.
test point 1: (     ,     )


test point 2: (     ,     )

test point 3: (     ,     )




test point 4: (     ,     )


test point 5: (     ,     )

test point 6: (     ,     )




test point 7: (     ,     )


test point 8: (     ,     )

test point 9: (     ,     )




How many test points did you need?

Shade the side containing the solutions.  Every point on that side is a solution to the inequality.  None of the points on the other side are solutions.

Exit Portfolio

A portfolio is a work in progress.  You have just completed this course ---  Your exit portfolio, which is due ---------, will have the following components.

· An introductory page whose purpose is to explain how and why you organized your portfolio

·  A selected task from each chapter 

· A reflection of your learning process throughout the course. You may use one of the examples on “Suggestions for Portfolio” or a format of your choice.

·  self assessment.  What you feel you deserve for a grade in this course.

Remember your purpose is to convince your audience (me, a college admissions director, the workplace, etc.) of your math knowledge.

Suggestions for Reflection Part of Portfolio

· Select three concepts which best exemplify skills you have attained in this class.  Each concept should show your ability to connect math to the real world, communicate math, reason, and problem solve. 

Please explain the concept in detail and give specific examples (eg. homework problems, labs, quizzes, tests, journal entries, problems you have encountered in your job or work etc) which demonstrate skills you have accomplished throughout the course. 

· Select two concepts that show skills you feel you have not mastered and still need more understanding.

Please explain the concept in detail and give specific examples where you still feel unclear. 

· Select one concept that you will always remember.  Discuss why this made an impact on you and how you might apply it to your life or future studies.

· Go through each chapter and give evidence of learning or struggles for the key concepts of each chapter

· Do a portfolio of “ahas”, sharing when the light came on, where you see connections in the news, your life, etc.  show evidence of this


· Do a portfolio responding to various prompts with evidence

· A First…The hardest part was…. The easiest part was….

· Surprise….This surprised me because….

· Perseverance…I really tried hard to….Please pay attention to…

· Favorite….This is my favorite because….

· Getting there….I think I’m starting to…..  Please notice….

· Improvement…This work shows I’ve improved…..

· Potential….I plan to keep working on this

Name__________________________________________________Date_________________

Journal Prompt 1

Describe the steps you would use to evaluate the expression 2(3x+1)2 when x = 3

	


Example(s) (Can you demonstrate with another example(s) ?)

	


Connection (how does this connect to something in real life or what does it remind you of?)

	


Reflection (ex. how is it going? What are you struggling with? What do you understand?)

	


Name______________________________________________Date_________________

Alternate Journal Prompt 1

Explain how you can use a table to graph an equation

	


Example(s)

	


Connection

	


Reflection

	


Journal Prompts

Suggested prompts that may be used throughout the course.

1.
In your own words, explain how variables and expressions can be used to describe patterns.

2.
Explain what is meant by inverse operations.

3.
Discuss what problem solving strategies you like and why.

4.
Explain the differences between a variable and constant quantities.  How can you tell one from the other?

5.
Find three graphs in the newspaper.  Cut them out and then determine what the scale is for each axis, whether the graph is linear or nonlinear and any conclusion you wish to make on each graph.

Math Journal Entry 

Name:  ___________________________

Date: ___________

Two things I learned today…

Something I still have a question on…

Teacher’s comments:

Name________________________________________________Date_______________

Journal Prompt 2

Compare the steps you used to input data into graphing calculator or Microsoft Excel to hand-drawn graph.

	


Describe which method of representation you found easier to complete.

	


Connection (describe another real-life application that you might use to complete a pattern exercise)

	


Reflection (ex. how is it going? What are you struggling with? What do you understand?)

	


Name________________________________________________Date__________________

Journal Prompt 3

Explain how you can use a table to graph an equation

	


Example(s)

	


Connection

	


Reflection

	


 Name________________________________________________Date_______________

Journal Prompt 4

What are the similarities and differences between solving inequalities and equalities?

	


Example(s)

	


Connection

	


Reflection

	





=











=





	We have a formula for the area of a rectangle (A = bh), but we do not have a formula for the figure at left.  


	If asked to find the area that the figure covers, a good strategy is to cut the figure into pieces with shapes for which we do have formulae.  After getting the areas of the smaller shapes, add them together to get the area of the large shape.


	Here the figure has been divided into a triangle and a parallelogram.  Use that information to find the area of the figure.  In the left column, give the formulae you will use and show the steps you take to get the total area.  In the right column, provide a commentary explaining what you are doing and why for each step on the left.





Size 3





Size 2





Size 1





2 pigs





3 pigs





1 pig





size





blocks





If your letter O took 48 tiles to make, what size is your letter?





Explain how you would determine the size given the amount of tiles.





How can you write a rule that will tell you how to predict the number of tiles for any size of your letter?  You may write a rule either in words or using variables.





How many tiles would you need to make a letter of:


a) Size 6?               b)  Size 10?         c)  Size 38?             d)  Size 100





Describe in words how the letter grows from one size to the next.





If your letter S took 48 tiles to make, what size is your letter?





Explain how you would determine the size given the amount of tiles.








How can you write a rule that will tell you how to predict the number of tiles for any size of your letter?  You may write a rule either in words or using variables.








How many tiles would you need to make a letter of:


a) Size 6?               b)  Size 10?         c)  Size 38?             d)  Size 100








Describe in words how the letter grows from one size to the next.








If your letter T took 47 tiles to make, what size is your letter?





Explain how you would determine the size given the amount of tiles.








How can you write a rule that will tell you how to predict the number of tiles for any size of your letter?  You may write a rule either in words or using variables.








How many tiles would you need to make a letter of:


a) Size 6?               b)  Size 10?         c)  Size 38?             d)  Size 100





Describe in words how the letter grows from one size to the next.
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